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[FR1] Transmit signal quality [NR_newRAT-Core]
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[FR2] Common to Tx and Rx [NR_newRAT-Core]


4437.4.8.1
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4437.4.9
[FR2] Transmitter characteristics [NR_newRAT-Core]


4437.4.9.1
[FR2] Power Class [NR_newRAT-Core]


4447.4.9.2
[FR2] peak EIRP [NR_newRAT-Core]


4467.4.9.3
[FR2] Spherical EIRP [NR_newRAT-Core]


4477.4.9.3.1
[FR2] UE Implementation [NR_newRAT-Core]


4477.4.9.3.2
[FR2] NW system performance [NR_newRAT-Core]


4487.4.9.4
[FR2] Transmit signal quality [NR_newRAT-Core]


4517.4.9.5
[FR2] MPR evaluation [NR_newRAT-Core]


4527.4.9.6
[FR2] Power control [NR_newRAT-Core]


4557.4.9.7
[FR2] Min/OFF power [NR_newRAT-Core]


4557.4.9.8
[FR2] Occupied BW/ACLR/SEM [NR_newRAT-Core]


4557.4.9.9
[FR2] Spurious [NR_newRAT-Core]


4567.4.9.10
[FR2] PA calibration for FR2 [NR_newRAT-Core]


4597.4.9.11
[FR2] UE capabilities for NC intra-band UL CA [NR_newRAT-Core]


4597.4.9.12
[FR2] beam correspondence [NR_newRAT-Core]


4617.4.9.13
[FR2] Other Tx requirements [NR_newRAT-Core]


4627.4.10
[FR1] Receiver characteristics [NR_newRAT-Core]


4627.4.11
[FR1] REFSENS [NR_newRAT-Core]


4677.4.11.1.1
[FR1] re-evaluation for NF [NR_newRAT-Core]


4677.4.11.2
[FR1] General DC related requirements [NR_newRAT-Core]


4687.4.11.3
[FR1] Single UL transmission for NSA [NR_newRAT-Core]


4687.4.11.4
[FR1] Maximum input level [NR_newRAT-Core]


4687.4.11.5
[FR1] ACS/IBB [NR_newRAT-Core]


4697.4.11.6
[FR1] Out of band blocking and spurious response [NR_newRAT-Core]


4697.4.11.7
[FR1] Intermodulation/ Spurious/Receiver image [NR_newRAT-Core]


4697.4.11.8
[FR1] Other Rx requirements [NR_newRAT-Core]


4707.4.12
[FR2] Receiver characteristics [NR_newRAT-Core]


4717.4.12.1
[FR2] Peak EIS [NR_newRAT-Core]


4717.4.12.2
[FR2] Spherical coverage for EIS [NR_newRAT-Core]


4717.4.12.3
[FR2] Maximum input level [NR_newRAT-Core]


4717.4.12.4
[FR2] ACS/IBB [NR_newRAT-Core]


4747.4.12.5
[FR2] Out of band blocking and spurious response [NR_newRAT-Core]


4757.4.12.6
[FR2] Intermodulation/ Spurious/Receiver image [NR_newRAT-Core]


4757.4.12.7
[FR2] Other Rx requirements [NR_newRAT-Core]


4757.5
UE EMC [NR_newRAT-Core]


4757.5.1
Editor input for UE EMC spec (38.124) [NR_newRAT-Core]


4767.5.2
Core Requirements [NR_newRAT-Core]


4767.5.3
Performance Requirements [NR_newRAT-Perf]


4767.6
BS RF [NR_newRAT-Core]


4767.6.1
General [NR_newRAT-Core]


4797.6.1.1
Editor input for BS RF TR (38.817-02) [NR_newRAT-Core]


4827.6.1.2
Editor input for BS RF TS (38.104) [NR_newRAT-Core]


4877.6.2
Transmitter characteristics [NR_newRAT-Core]


4877.6.2.1
Output power [NR_newRAT-Core]


4887.6.2.1.1
Conducted output power [NR_newRAT-Core]


4887.6.2.1.2
Radiated transmit power [NR_newRAT-Core]


4907.6.2.2
Output power dynamics [NR_newRAT-Core]


4907.6.2.2.1
Conducted output power dynamics [NR_newRAT-Core]


4907.6.2.2.2
OTA output power dynamics [NR_newRAT-Core]


4907.6.2.3
Transmit ON/OFF power [NR_newRAT-Core]


4907.6.2.3.1
Conducted transmit ON/OFF power [NR_newRAT-Core]


4907.6.2.3.2
OTA transmit ON/OFF power [NR_newRAT-Core]
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OTA transmitted signal quality [NR_newRAT-Core]


4967.6.2.5
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4977.6.2.5.1
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4987.6.2.5.2
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5067.6.2.6
Transmitter intermodulation [NR_newRAT-Core]


5067.6.2.6.1
Conducted transmitter intermodulation [NR_newRAT-Core]


5067.6.2.6.2
OTA transmitter intermodulation [NR_newRAT-Core]


5067.6.2.7
Other Tx requirements [NR_newRAT-Core]
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1
Opening of the meeting (Monday, 9 a.m.)

Intellectual Property Rights Policy

	The attention of the delegates to the meeting of this Technical Specification Group is drawn to the fact that 3GPP Individual Members have the obligation under the IPR Policies of their respective Organizational Partners to inform their respective Organizational Partners of Essential IPRs they become aware of.
The delegates are asked to take note that they are thereby invited:
-
to investigate whether their organization or any other organization owns IPRs which are, or are likely to become Essential in respect of the work of 3GPP.

-
to notify their respective Organizational Partners of all potential IPRs, e.g., for ETSI, by means of the IPR Statement and the Licensing declaration forms (http://webapp.etsi.org/Ipr/).


Statement regarding competition law

The attention of the delegates to the meeting is drawn to the fact that 3GPP activities are subject to antitrust and competition laws and that compliance with said laws is therefore required by any participant of the meeting, including the Chairman and Vice-Chairmen and are invited to seek any clarification needed with their legal counsel. 

The present meeting would be conducted with strict impartiality and in the interests of 3GPP. 

Delegates are reminded that timely submission of work items in advance of TSG/WG meetings is important to allow for full and fair consideration of such matters.

RAN4 chairman reminded delegates of a responsible behaviour regarding IT resources of the meeting:

Delegates are reminded that they share the meeting IT resources with their fellow delegates. You should not abuse the service by using bandwidth-hogging applications such as movie downloads, streaming video, web-based gaming, etc during the meeting. Use the internet service in your hotel rooms for this!
Delegates must respect the law of the hosting country, and should not visit prohibited internet sites.
In cases of persistent abuse of the internet bandwidth, MCC may restrict individual’s use of the service.
In particular, the PCG has laid down the following network usage conditions:
1. Users shall not use the network to engage in illegal activities. This includes activities such as copyright violation, hacking, espionage or any other activity that may be prohibited by local laws.
2. Users shall not engage in non-work related activities that are consume excessive bandwidth or cause significant degradation of the performance of the network.
Since the network is a shared resource, users should exercise some basic etiquette when using the 3GPP network at a meeting. It is understood that high bandwidth applications such as downloading large files or video streaming might be required for business purposes, but delegates should be strongly discouraged in performing these activities for personal use. Downloading a movie or doing something in an interactive environment for personal use essentially wastes bandwidth that others need to make the meeting effective. The meeting chairman should remind end users that the network is a shared resource; the more one user grabs, the less there is for another. Email and its attachments already take up significant bandwidth (certain email programs are not very bandwidth efficient). In case of need the chair can ask the delegates to restrict IT usage to things that are essential for the meeting itself.
1. DON’T place your WiFi device in ad-hoc mode
2. DON’T set up a personal hotspot in the meeting room
3. DO try 802.11a if your WiFi device supports it
4. DON’T manually allocate an IP address 
5. DON’T be a bandwidth hog by streaming video, playing online games, or downloading huge files
6. DON’T use packet probing software which clogs the local network (e.g., packet sniffers or port scanners)
Based on the report of the PCG ad hoc group on IT improvements:
http://www.3gpp.org/ftp/PCG/PCG_27/DOCS/PCG27_13r1.zip
see also http://www.3gpp.org/Delegates-Corner#outil_sommaire_14
2
Approval of the agenda

R4-1801400
Agenda for RAN4#86





Source: RAN4 Chairman

Discussion: 

Decision: 

The document was Approved.



3
Letters / reports from other groups / meetings

R4-1801401
RAN4#85 Meeting Report





Source: ETSI MCC

Discussion: 

Decision: 

The document was noApproved.



R4-1801402
RAN4-AH-1801 Meeting Report





Source: ETSI MCC

Discussion: 

Decision: 

The document was Approved.



R4-1801403
Reply LS on System acquisition time reduction for Rel-15 LTE MTC





Source: RAN2, Huawei

Discussion: 

Decision: 

The document was Noted.



R4-1801404
LS about LTE CA SCell New State agreements





Source: RAN2, Qualcomm

Discussion: 

Decision: 

The document was Noted.



R4-1801405
LS to RAN WG4 on RTS applicability to conformance testing





Source: RAN5, Keysight

Discussion: 

Decision: 

The document was Noted.



R4-1801406
LS reply on RAN4 Coexistence tests for LTE-LAA





Source: RAN, Nokia

Discussion: 

Decision: 

The document was Noted.



R4-1801407
LS on Summary of email discussion “[ITU-R AH 01] Calibration for self-evaluation”





Source: 3GPP RAN ITU-R Ad-Hoc, Huawei

Discussion: 

Decision: 

The document was noNoted.



R4-1801408
LS on Summary of email discussion “[ITU-R AH 02] Initial description template”





Source: 3GPP RAN ITU-R Ad-Hoc, Ericsson

Discussion: 

Decision: 

The document was Noted.



R4-1801409
LS on Removal of 'over LTE' limitation from Mission Critical Specifications





Source: SA1

Discussion: 

Decision: 

The document was Noted.



R4-1801410
LS on NR Soft Buffer Dimensioning





Source: RAN1, Intel

Discussion: 

Decision: 

The document was Noted.



R4-1801411
LS on CSI-RS based RRM





Source: RAN1, Intel

Discussion: 

Decision: 

The document was Noted.



R4-1801412
LS on RLM reporting Interval





Source: RAN1, Intel

Discussion: 

Decision: 

The document was Noted.



R4-1801413
LS on power scontrol for LTE-NR dual connectivity





Source: RAN1, Ericsson

Discussion: 

Decision: 

The document was Noted.



R4-1801414
LS on RMSI CORESET configurations





Source: RAN1, CATT

Discussion: 

Decision: 

The document was Noted.



R4-1801415
LS on OFDM symbol generation





Source: RAN1, Ericsson

Discussion: 

Decision: 

The document was Noted.



R4-1801416
Reply LS on Acquisition of TA Offset for Uplink Transmission





Source: RAN1, Intel

Discussion: 

Decision: 

The document was Noted.



R4-1801417
LS on NR UE feature list





Source: RAN1, NTT DOCOMO, AT&T

Discussion: 

Decision: 

The document was Noted.



R4-1801418
LS on supporting power sharing





Source: RAN2, Huawei

Discussion: 

Decision: 

The document was Noted.



R4-1801419
LS on NR Idle Mode Measurement





Source: RAN2, Qualcomm

Discussion: 

Decision: 

The document was Noted.



R4-1801420
LS on FDD-FDD Intra-band LTE-NR DC





Source: RAN2, Intel

Discussion: 

Decision: 

The document was Noted.



R4-1801421
LS to RAN1 on RRC Configuration for Sync Raster and Channel Raster





Source: RAN2, Mediatek

Discussion: 

Decision: 

The document was Noted.



R4-1801422
LS on In-Device Coexistence solution for EN-DC





Source: RAN2, Qualcomm

Discussion: 

Decision: 

The document was Noted.



R4-1801423
Letter to 3GPP on revision of ERC Recommendation 74-01, on unwanted emissions in the spurious domain





Source: ECC WG SE

Discussion: 

Ericsson: it is better to response this LS. We prepare the response LS in this meeting. 
Decision: 

The document was Noted.


R4-1803333
LS on LTE peak data-rate calculation for EN-DC





Source: RAN2, Intel

Decision: 

The document was noted.



R4-1803423
LS on field length of Pcmax,c and PH





Source: RAN2, NTT Docomo

Discussion: 

Decision: 

The document was noted.



R4-1803424
Reply LS on Raster Configuration





Source: RAN1, Intel, Mediatek

Discussion: 

Decision: 

The document was noted.



R4-1803539
LS on RMSI CORESET configuration for supporting new SSB SCS and minimum CH BW combination





Source: RAN1, CATT

Discussion: 

Decision: 

The document was noted.



R4-1803540
LS response to RAN1 on NR MIMO MAC CE





Source: RAN2, Huawei

Discussion: 

Decision: 

The document was noted.


4
Essential corrections for earlier releases (up to release-12)

4.1
UTRA essential corrections

4.1.1
UE RF (core / EMC) [WI code or TEI12]
R4-1801484
Correction to Table 7.11 Additional receiver spurious emission requirements





25.101
  CR-1108  Cat: F (Rel-11) v11.13.0





Source: Anritsu Corporation

No presentation is needed.

Session chair note: Why TEI12 is used for WI code while the changed spec is Rel-11? Need to confirm if the other onward release specs reflect the change correctly or not.
Abstract: 

Correct measurement bandwidth from 3.84 MHz to 300 kHz for frequency band 1884.5 MHz <f<1915.7 MHz in Table 7.11 Band III.

Discussion: 

Note: content is agreed.
Decision: 

The document was reivsed in R4-1803216.



R4-1803216
Correction to Table 7.11 Additional receiver spurious emission requirements





25.101
  CR-1108  Cat: F (Rel-11) v11.13.0





Source: Anritsu Corporation

Discussion: 

Decision: 

The document was agreed.

4.1.2
BS and Repeater RF (core / conformance / EMC) [WI code or TEI12]

4.1.3
RRM (Radio Resource Management) [WI code or TEI12]

4.1.4
UE demodulation performance [WI code or TEI12]

4.1.5
BS demodulation performance [WI code or TEI12]

4.1.6
Other specifications [WI code or TEI12]

4.2
E-UTRA essential corrections

4.2.1
UE RF (core / EMC) [WI code or TEI12]
Session chair note: 
The intention of this CR is related with an issue raised by R4-1801849 from KDDI?
R4-1802502
PC2 for CA_41C REL-10





36.101
  CR-4942  Cat: F (Rel-10) v10.25.0





Source: Nokia

Discussion: 

Qualcomm: what happends if Scell is deactivated?

Nokia: then, it is not UL CA anymore, single carrier Pcmax is applied.

Decision: 

The document was agreed.



R4-1802503
PC2 for CA_41C REL-11





36.101
  CR-4943  Cat: A (Rel-11) v11.22.0





Source: Nokia

Discussion: 

Decision: 

The document was agreed.



R4-1802504
PC2 for CA_41C REL-12





36.101
  CR-4944  Cat: A (Rel-12) v12.18.0





Source: Nokia

Discussion: 

Decision: 

The document was agreed.



R4-1802127
PC2 for CA_41C REL-13





36.101
  CR-4930  Cat: A (Rel-13) v13.10.0





Source: Nokia

Discussion: 

Decision: 

The document was agreed.



R4-1802128
PC2 for CA_41C REL-14





36.101
  CR-4931  Cat: A (Rel-14) v14.6.0





Source: Nokia

Discussion: 

Decision: 

The document was agreed.



R4-1802129
PC2 for CA_41C REL-15





36.101
  CR-4932  Cat: A (Rel-15) v15.1.0





Source: Nokia

Discussion: 

Decision: 

The document was agreed.


4.2.2
BS and Repeater RF (core / conformance / EMC) [WI code or TEI12]

4.2.3
RRM (Radio Resource Management) [WI code or TEI12]

4.2.4
UE demodulation performance [WI code or TEI12]
CA

ACK/NACK feedback mode for 3DL CA

R4-1801846
Correction on Test Parameters for FRC for CA more than 3DL CA





36.101
  CR-4906  Cat: F (Rel-13) v13.10.0





Source: KDDI Corporation

Abstract: 

Table 8.2.2.4.3-3 in TS36.101 is incomplete. Hence, RAN5 test spec (36.521-1) cannot be developed. In Table 8.2.2.4.3-3, ACK/NACK feedback mode only points to Table 8.2.2.4.3-7, which is for 3DL CA.  For 4DL CA, it should also point to Table 8.2.2.4.3-8 as well.  

Discussion: 

Decision:

Agreed


R4-1801847
Correction on Test Parameters for FRC for CA more than 3DL CA





36.101
  CR-4907  Cat: F (Rel-14) v14.6.0





Source: KDDI Corporation

Abstract: 

Similar CR of R4-1801846.
Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that 'clauses affected' is missing in the cover sheet. So it was revised to R4-1803588. R4-1803588 was agreed.


R4-1801848
Correction on Test Parameters for FRC for CA more than 3DL CA





36.101
  CR-4908  Cat: A (Rel-15) v15.1.0





Source: KDDI Corporation

Abstract: 

Mirror CR of R4-1801847.
Discussion: 

Decision:

Agreed


R4-1801845
Correction on Test Parameters for FRC for CA more than 3DL CA





36.101
  CR-4905  Cat: F (Rel-12) v12.18.0





Source: KDDI Corporation

Abstract: 

Table 8.2.2.4.3-3 in TS36.101 is incomplete.  Hence, RAN5 test spec (36.521-1) cannot be developed.  

Discussion: 

Decision: 

The document was withdrawn.


Avoid fall back to 2Rx operation for 4Rx CQI tests
R4-1801969
Correction for CA CQI tests (R12)





36.101
  CR-4918  Cat: F (Rel-12) v12.18.0





Source: Qualcomm Incorporated

Abstract: 

In CA CQI tests, it is specified that no PDSCH for user data is scheduled for the UE. On the other hand, same tests are applicable to UE with 4 Rx antenna. According to agreements in Rel-13 4 Rx WI, UE is allowed to fall back to 2 Rx antenna operation when PDSCH is not continuously scheduled to the UE. If UE perform 2 Rx fall back during CA CQI test in 4 Rx band, CQI reporting would not meet the requirements, i.e., wideband CQIPcell – wideband CQIScell ≥ 2
Modify PDSCH scheduling condition in CA CQI tests so that UE does not perform 2 Rx fall back in 4 Rx band. 

Discussion: 

Ericsson: some comments should be captured. It can be applied to 4Rx only and put it in the applicability table. It should be started from later release.

Qualcomm: prepare the CR for April meeting to address Ericsson comments.
Agreement: It is agreed that the CR will be revised to apply to 4Rx UE and the applicability chapter starts from Rel-13 from the next meeting.
Decision:

Agreed


R4-1801970
Correction for CA CQI tests (R13)





36.101
  CR-4919  Cat: F (Rel-13) v13.10.0





Source: Qualcomm Incorporated

Abstract: 

In CA CQI tests,  it is specified that no PDSCH for user data is scheduled for the UE. On the other hand, same tests are applicable to UE with 4 Rx antenna. According to agreements in Rel-13 4 Rx WI, UE is allowed to fall back to 2 Rx antenna operation when PDSCH is not continuously scheduled to the UE. If UE perform 2 Rx fall back during CA CQI test in 4 Rx band, CQI reporting would not meet the requirements, i.e., wideband CQIPcell – wideband CQIScell ≥ 2
Modify PDSCH scheduling condition in CA CQI tests so that UE does not perform 2 Rx fall back in 4 Rx band. 

Discussion: 

Decision:

Agreed


R4-1801971
Correction for CA CQI tests (R14)





36.101
  CR-4920  Cat: F (Rel-14) v14.6.0





Source: Qualcomm Incorporated

Abstract: 

In CA CQI tests,  it is specified that no PDSCH for user data is scheduled for the UE. On the other hand, same tests are applicable to UE with 4 Rx antenna. According to agreements in Rel-13 4 Rx WI, UE is allowed to fall back to 2 Rx antenna operation when PDSCH is not continuously scheduled to the UE. If UE perform 2 Rx fall back during CA CQI test in 4 Rx band, CQI reporting would not meet the requirements, i.e., wideband CQIPcell – wideband CQIScell ≥ 2
Modify PDSCH scheduling condition in CA CQI tests so that UE does not perform 2 Rx fall back in 4 Rx band. 

Discussion: 

Decision:

Agreed


R4-1801972
Correction for CA CQI tests (R15)





36.101
  CR-4921  Cat: A (Rel-15) v15.1.0





Source: Qualcomm Incorporated

Abstract: 

Modify PDSCH scheduling condition in CA CQI tests so that UE does not perform 2 Rx fall back in 4 Rx band.

Discussion: 

Decision:

Agreed


Timing difference for TDD CA test
R4-1802519
Adding note about timing difference for TDD CA (2Rx)





36.101
  CR-4945  Cat: F (Rel-12) v12.18.0





Source: NTT DOCOMO, INC., Ericsson

Abstract: 

30usec timing difference between PCell and any SCell has already defined for inter-band FDD CA tests. However, there are no such descriptions in TDD CA tests. 

In addition, there are some ambiguous sentences about 30usec timing difference in TDD FDD CA tests.

1.
Regarding TDD CA tests, add following description as Note in TM1 test cases:

“30usec timing difference between PCell and any SCell is applied in inter-band CA case, where PCell can be assigned on any CC.”

2.
Regarding TDD FDD CA tests, change Note2 to following sentence:

For FDD PCell:

“30usec timing difference between PCell and any SCell is applied in inter-band CA case, where PCell can be assigned on any FDD CC.”

For TDD PCell:

“30usec timing difference between PCell and any SCell is applied in inter-band CA case, where PCell can be assigned on any TDD CC.”
Discussion: 

Decision:

Agreed


R4-1802528
Adding note about timing difference for TDD CA (2Rx)





36.101
  CR-4946  Cat: A (Rel-13) v13.10.0





Source: NTT DOCOMO, INC., Ericsson

Abstract: 

Discussion: 

Decision:

Agreed


R4-1802531
Adding note about timing difference for TDD CA (2Rx)





36.101
  CR-4947  Cat: A (Rel-14) v14.6.0





Source: NTT DOCOMO, INC., Ericsson

Abstract: 

Discussion: 

Decision:

Agreed


R4-1802532
Adding note about timing difference for TDD CA (2Rx)





36.101
  CR-4948  Cat: A (Rel-15) v15.1.0





Source: NTT DOCOMO, INC., Ericsson

Abstract: 

Discussion: 

Decision:

Agreed


4.2.5
BS demodulation performance [WI code or TEI12]

4.2.6
Other specifications [WI code or TEI12]
R4-1802118
Addition of missing features for TS 36.307 REL-10





36.307
  CR-4366  Cat: B (Rel-10) v10.22.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was agreed.



R4-1802119
Addition of missing features for TS 36.307 REL-11





36.307
  CR-4367  Cat: B (Rel-11) v11.19.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was agreed.



R4-1802120
Addition of missing features for TS 36.307 REL-12





36.307
  CR-4368  Cat: B (Rel-12) v12.15.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was agreed.



R4-1802121
Addition of missing features for TS 36.307 REL-13





36.307
  CR-4369  Cat: A (Rel-13) v13.8.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was agreed.



R4-1802122
Addition of missing features for TS 36.307 REL-14





36.307
  CR-4370  Cat: A (Rel-14) v14.4.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was agreed.



R4-1802123
Addition of missing features for TS 36.307 REL-15





36.307
  CR-4371  Cat: A (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was agreed.



5
Rel-13 and Rel-14 maintenance (UTRA/E-UTRA)

5.1
Base Station (BS) RF requirements for Active Antenna System (AAS) [AAS_BS_LTE_UTRA-Core]

5.1.1
Technical Report (37.842) [AAS_BS_LTE_UTRA-Core]

5.1.2
BS RF (37.105) [AAS_BS_LTE_UTRA-Core]

R4-1802494
Draft CR for TS 37.105: Correction of E-UTRA OTA Additional spurious emission requirement in sub-clause 9.7.6.4.3 Additional spurious emissions requirements





37.105 v15.0.0





Source: Ericsson

Abstract: 

Replace 9.7.3.3 with 9.7.6.4.2 as a reference in table 9.7.6.4.3.2-1 for Band 22 and Band 68

Discussion: 

Decision: 

The document was Noted.



R4-1802495
Draft CR for TS 37.105: Correction of E-UTRA OTA Blocking requirement for co-location with BS in other frequency bands in sub-clause 10.6.4 Minimum requirement for E-UTRA operation





37.105 v15.0.0





Source: Ericsson

Abstract: 

OTA Blocking requirement for co-location with BS in other frequency bands, presented in table 10.6.4.2-1, needs to be clarified with the additional information about sensitivity degradation for E-UTRA: "x" is equal to 6 dB.

Discussion: 

Decision: 

The document was Noted.



R4-1802496
Draft CR for TS 37.105: Correction of MSR OTA Blocking requirement for co-location with BS in other frequency bands in sub-clause 10.6.2 Minimum requirement for MSR operation





37.105 v15.0.0





Source: Ericsson

Abstract: 

OTA Blocking requirement for co-location with BS in other frequency bands, presented in table 10.6.2.2-1, needs to be clarified with the additional information about sensitivity degradation for MSR: "x" is equal to 6 dB in case of E-UTRA or UTRA wanted signals.

Discussion: 

Decision: 

The document was Noted.



R4-1802497
Draft CR for TS 37.105: Correction of UTRA OTA Blocking requirement for co-location with BS in other frequency bands in sub-clause 10.6.3 Minimum requirement for UTRA operation





37.105 v15.0.0





Source: Ericsson

Abstract: 

OTA Blocking requirement for co-location with BS in other frequency bands, presented in table 10.6.3.2-1, needs to be clarified with the additional information about sensitivity degradation for UTRA: "x" is equal to 6 dB.

Discussion: 

Decision: 

The document was Noted.



5.1.3
BS conformance test (37.145) [AAS_BS_LTE_UTRA-Perf]

5.1.3.1
Maintenance for TS37.145-1 [AAS_BS_LTE_UTRA-Perf]

5.1.3.2
Maintenance for TS37.145-2 [AAS_BS_LTE_UTRA-Perf]

5.1.4
Other specifications [AAS_BS_LTE_UTRA-Core/Perf]

5.2
Radiated requirements for the verification of multi-antenna reception performance of UEs [LTE_MIMO_OTA-Core]
R4-1802070
Background for addition of RTS to 37.144





Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was noted.



R4-1802075
Inclusion of RTS as harmonized method in 37.144





37.144
  CR-0014  Cat: F (Rel-14) v14.5.0





Source: Keysight Technologies UK Ltd

Discussion: 

EMITE: We have not enough evidence, we have concern on approving TP and CR.

Intel: it seems that some data is missing. It is too early to agree with CR and TP. We do agree with EMITE.

KS: For EMITE, it is clear that all of the results were presented. There is huge amount of the data to support this proposal. We reject the request more data. We do not see something to discuss based on data. The data we have is enough. For Intel, we agreed to discuss RTS further but it has not been addressed. 

R&S: harmonization concluded that we do not feel that harmonization 

Qualcomm: we agree with KS. 

CMCC: we also agree with KS. RTS is very important method for operators and vendors to assess MIMO OTA performance. 

Intel: we are not against introducing RTS if we see evidence. We need to address if this method is applicable to various  the chipsets with data.

R&S: In the last meeting, we showed some data. Since it is transpoted method so that FDD or TDD does not matter. We do not understand why we need more data.

KS: we would like to apply FDD decision to TDD as well. Decision in 3GPP is open and nothing hide and chipset vendros can implement feature to utilize RTS. Argument that some chipset vendors do not implement this feature is not technical justification but commercial reason.

EMITE: In another TP, 2073 can see differences between RTS and MPAC.

KS: The limit for harmonization is met. We have to respet criteria we agreed. No technical reasons this CR is not agreed. KS completely rejects Emitlte position on claim there are insufficnet data to support MPAC and RTS harmonization decision in May 2017. For Intel, we can respect Intel’s view. We just do not think that it is essential but we can address that with the other our papers.
Status: 

Agaist: Intel, EMITE
For: Keysight Technologies, Rohde & Schwarz, General Test Systems, Qualcomm, Google, Intertek, CMCC, AT&T, spreadrum
Decision: 

The document was revised in R4-1803351.



R4-1803351
Inclusion of RTS as harmonized method in 37.144





37.144
  CR-0014  Cat: F (Rel-14) v14.5.0





Source: Keysight Technologies, Rohde & Schwarz, General Test Systems, Qualcomm, Google, Intertek, CMCC, AT&T, Spreadtrum, Sony, Sprint, ZTE, Vivo, Xiaomi, T-Mobile, Intel Corporation
Discussion: 

KS: we will provide measurement data for FDD. 
Remaining open issue: measurement data for one FDD band
Decision: 

The document was agreed.


R4-1802073
RTS L3 ATF and TDD measurement results





Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was noted.



R4-1802074
Expanding RTS harmonization scope to include L3 reporting and TDD





37.977
  CR-0066  Cat: F (Rel-14) v14.5.0





Source: Keysight Technologies UK Ltd

Secretary pointed out inconsistencey 14.5.0 for 3GU and 14.6.0 for CR coversheet.
Discussion: 

Decision: 

The document was noted.



R4-1802246
Analysis of consistency in Smode measurements by azimuth





Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was noted.



R4-1802072
Inclusion of RTS as harmonized method in 37.144





37.977
  CR-0065  Cat: F (Rel-14) v14.5.0





Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was withdrawn.

5.3
Further LTE Physical Layer Enhancements for MTC (Rel-13) [LTE_MTCe2_L1]
5.3.1
UE RF (36.101) [LTE_MTCe2_L1-Core]
Session chair note: 
1. Clauses affected field: use Not “;”, but rather “, “. 
2. Field other specs affected is missing.
R4-1802540
CR to 36.101 AMPR for CAT-M1 for NS4 and NS12_R13





36.101
  CR-4951  Cat: B (Rel-13) v13.10.0





Source: Ericsson

Abstract: 

Introduction of A-MPR for NS4 and NS12 for CAT-M1

Discussion: 

R&S: In 6.2.4E, table number is wrong.

Decision: 

The document was revised in R4-1803211.



R4-1803211
CR to 36.101 AMPR for CAT-M1 for NS4 and NS12_R13





36.101
  CR-4951  Cat: B (Rel-13) v13.10.0





Source: Ericsson

Abstract: 

Introduction of A-MPR for NS4 and NS12 for CAT-M1

Discussion: 

Decision: 

The document was agreed.

R4-1802541
CR to 36.101 AMPR for CAT-M1 for NS4 and NS12_R14_type-A





36.101
  CR-4952  Cat: A (Rel-14) v14.6.0





Source: Ericsson

Abstract: 

Introduction of A-MPR for NS4 and NS12 for CAT-M1

Discussion: 

Decision: 

The document was agreed.



R4-1802542
CR to 36.101 AMPR for CAT-M1 for NS4 and NS12_R15_type-A





36.101
  CR-4953  Cat: A (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Introduction of A-MPR for NS4 and NS12 for CAT-M1

Discussion: 

Decision: 

The document was agreed.


5.3.2
BS RF (36.104/36.141 etc) [LTE_MTCe2_L1-Core/Perf]

5.3.3
RRM (36.133) [LTE_MTCe2_L1-Core/Perf]
R4-1802580
CR on intra frequency cell re-selection requirements for UE cat M1 in normal coverage





36.133
  CR-5587  Cat: F (Rel-13) v13.10.0





Source: Huawei, HiSilicon

Abstract: 

The idle state cell re-selection requirements for UE cat M1 in normal coverage should be the same as the requirements for enhanced coverage.

Correct requirements for UE cat M1 in normal coverage.

Discussion: 

Nokia: Did we agree that the normal coverage requirements should be the same as the enhanced coverage?
Ericsson: We disagree with it. UE should apply the requirements based on configured CEMode in connected mode. In idle mode UE should base on the measured SINR level.

Huawei: it is not possible to predict the neighbour cell SINR.

Nokia: we agree with Ericsson. In normal coverage, UE is not expected to measure the neighbour cell in enhanced coverage. We agree with Ericsson that UE should determine the coverage level based on the serving cell.

Qualcomm: if we say that UE should determine the coverage based on SINR of serving cell, the measurement accuracy is not such reliable.
Qualcomm: We do not fully agree with number but we agree on the motivation. For idle mode there is no configured CEMode. UE should base on the measured side condition level. We do not think we need to change the measurement cell delay. For measurement period, it would be good to have the single requirement. This is some kind of chick-egg problem.

Huawei: We are open with the numbers. We can talk about whether we should modify all the requirements or just part of them.
Decision:

Noted


5.3.3.1
BL/CE UE [LTE_MTCe2_L1-Core/Perf]

5.3.3.2
Non-BL/CE UE [LTE_MTCe2_L1-Core/Perf]

5.3.4
UE demodulation performance and CSI (36.101) [LTE_MTCe2_L1-Perf]
Frequency selective subband CQI test: SIB1 and correction of typo

R4-1801656
Correction to UE-selected subband CQI test for eMTC





36.101
  CR-4873  Cat: F (Rel-13) v13.10.0





Source: ANRITSU LTD

Abstract: 

Corrections to Tables 9.8.2.1-1 and 9.8.2.2-1, FDD and TDD Sub-band test for single antenna transmission 

> Specify no PDSCH scheduling in SIB1-BR subframes.

> Correct the subframe indication for DCI format 6-1A.

Discussion: 

Qulacomm: PDSCH colliding may affect the final test requirements with this approach. This change may lead to the different distribution of the subband.
Decision:

Revised to R4-1803130 (from R4-1801656) 


R4-1803130
Correction to UE-selected subband CQI test for eMTC





36.101
  CR-4873  Cat: F (Rel-13) v13.10.0





Source: Anritsu, Ericsson

Abstract: 

Corrections to Tables 9.8.2.1-1 and 9.8.2.2-1, FDD and TDD Sub-band test for single antenna transmission 

> Specify no PDSCH scheduling in SIB1-BR subframes.

> Correct the subframe indication for DCI format 6-1A.

Discussion: 

Qulacomm: PDSCH colliding may affect the final test requirements with this approach. This change may lead to the different distribution of the subband.
Decision:

Agreed


R4-1801657
Correction to UE-selected subband CQI test for eMTC





36.101
  CR-4874  Cat: A (Rel-14) v14.6.0





Source: ANRITSU LTD

Abstract: 

Corrections to Tables 9.8.2.1-1 and 9.8.2.2-1, FDD and TDD Sub-band test for single antenna transmission 

> Specify no PDSCH scheduling in SIB1-BR subframes.

> Correct the subframe indication for DCI format 6-1A.

Discussion: 

Decision:

Agreed


R4-1801658
Correction to UE-selected subband CQI test for eMTC





36.101
  CR-4875  Cat: A (Rel-15) v15.1.0





Source: ANRITSU LTD

Abstract: 

Corrections to Tables 9.8.2.1-1 and 9.8.2.2-1, FDD and TDD Sub-band test for single antenna transmission 

> Specify no PDSCH scheduling in SIB1-BR subframes.

> Correct the subframe indication for DCI format 6-1A.

Discussion: 

Decision:

Agreed


PDSCH demod: power allocation
R4-1802987
PDSCH Demodulation downlink power allocation parameters for UEs supporting coverage enhancement





36.101
  CR-4968  Cat: F (Rel-13) v13.10.0





Source: ANRITSU LTD

Abstract: 

For TDD Tx diversity CRS test case with MPDCCH in Table 8.11.1.2.3.1-1, Test 3 and Test 4, change d = to +3dB to compensate for MPDCCH precoding according to B.4.4.

Discussion: 

Decision:

Agreed


R4-1801704
PDSCH Demodulation downlink power allocation parameters for UEs supporting coverage enhancement





36.101
  CR-4884  Cat: F (Rel-14) v14.6.0





Source: ANRITSU LTD

Abstract: 

R4-1707290 Rel-14 Cat A CR agreed at RAN4#84 was wrong, and did not align with the Rel-13 Cat F CR. This CR corects the error.

Discussion: 

Decision:

Agreed


R4-1801705
PDSCH Demodulation downlink power allocation parameters for UEs supporting coverage enhancement





36.101
  CR-4885  Cat: A (Rel-15) v15.1.0





Source: ANRITSU LTD

Abstract: 

R4-1707291 Rel-15 Cat A CR agreed at RAN4#84 was wrong, and did not align with the Rel-13 Cat F CR. This CR corrects the error.

Discussion: 

Decision:

Agreed


MPDCCH: diasable frequency hopping
R4-1801731
Correction of MPDCCH performance requirements





36.101
  CR-4895  Cat: F (Rel-13) v13.10.0





Source: Rohde & Schwarz

Abstract: 

The requirements for MPDCCH defined frequency hopping intervals although the frequency hopping is disabled. 

Changed frequency hopping intervals to N/A for tests without frequency hopping

Discussion: 

Ericsson: we should keep the interval because the precoding depends on this paratmer as shown in Note2.

R&S: we need understand the background.
Huawei: it is better to define the granularity for the precoding.
Decision:

Revised to R4-1803087 (from R4-1801731) 


R4-1803087
Correction of MPDCCH performance requirements





36.101
  CR-4895  Cat: F (Rel-13) v13.10.0





Source: Rohde & Schwarz

Abstract: 

The requirements for MPDCCH defined frequency hopping intervals although the frequency hopping is disabled. 

Changed frequency hopping intervals to N/A for tests without frequency hopping

Discussion: 

Decision:

Agreed


R4-1801732
Correction of MPDCCH performance requirements





36.101
  CR-4896  Cat: A (Rel-14) v14.6.0





Source: Rohde & Schwarz

Abstract: 

The requirements for MPDCCH defined frequency hopping intervals although the frequency hopping is disabled. 

Changed frequency hopping intervals to N/A for tests without frequency hopping

Discussion: 

Decision:

Agreed


R4-1801733
Correction of MPDCCH performance requirements





36.101
  CR-4897  Cat: A (Rel-15) v15.1.0





Source: Rohde & Schwarz

Abstract: 

The requirements for MPDCCH defined frequency hopping intervals although the frequency hopping is disabled. 

Changed frequency hopping intervals to N/A for tests without frequency hopping

Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that the cover sheet had wrong CR number. So the document was withdrawn and replaced by R4-1803585. R4-1803585 was agreed.


5.3.4.1
BL/CE UE [LTE_MTCe2_L1-Perf]

5.3.4.2
Non-BL/CE UE [LTE_MTCe2_L1-Perf]
Clean-up for non-BL/CE requirements
R4-1801696
Maintennace CR for R13 Non-BL/UE requirements (R13)





36.101
  CR-4881  Cat: F (Rel-13) v13.10.0





Source: Huawei, HiSilicon

Abstract: 

This CR clean up the requirementsfor R13 Non-BL UE demodulation. The requirements for MPDCCH with 2Rx and 4Rx are not finalised.

Remove the brakets of some parameters.

Discussion: 

Decision:

Revised to R4-1803088 (from R4-1801696) 


R4-1803088
Maintennace CR for R13 Non-BL/UE requirements (R13)





36.101
  CR-4881  Cat: F (Rel-13) v13.10.0





Source: Huawei, HiSilicon

Abstract: 

This CR clean up the requirementsfor R13 Non-BL UE demodulation. The requirements for MPDCCH with 2Rx and 4Rx are not finalised.

Remove the brakets of some parameters.

Discussion: 

Decision:

Agreed


R4-1801697
Maintennace CR for R13 Non-BL/UE requirements (R14)





36.101
  CR-4882  Cat: A (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

This CR clean up the requirementsfor R13 Non-BL UE demodulation.

Discussion: 

Decision:

Agreed


R4-1801698
Maintennace CR for R13 Non-BL/UE requirements (R15)





36.101
  CR-4883  Cat: A (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

This CR clean up the requirementsfor R13 Non-BL UE demodulation.

Discussion: 

Decision:

Agreed


5.3.5
BS demodulation performance (36.104/36.141) [LTE_MTCe2_L1-Perf]

5.4
Further enhanced MTC (Rel-14) [LTE_feMTC]

5.4.1
UE RF(36.101) [LTE_feMTC-Core]
R4-1801842
Correction of A-MPR table for UE Cat.M2 of Band 1





36.101
  CR-4902  Cat: F (Rel-14) v14.6.0





Source: KDDI Corporation

Abstract: 

Brackets are removed and minor bug fix is included.

Discussion: 

Qualcomm:  we have a paper and we need reflect narrow band index.

Decision: 

The document was revised in R4-1803213.


R4-1803213
Correction of A-MPR table for UE Cat.M2 of Band 1





36.101
  CR-4902  Cat: F (Rel-14) v14.6.0





Source: KDDI Corporation

Abstract: 

Brackets are removed and minor bug fix is included.

Discussion: 

Decision: 

The document was agreed.



R4-1801843
Correction of A-MPR table for UE Cat.M2 of Band 1





36.101
  CR-4903  Cat: A (Rel-15) v15.1.0





Source: KDDI Corporation

Abstract: 

Mirror CR of R4-1801842 (CR#4902).

Discussion: 

Decision: 

The document was agreed.



R4-1802873
NS07 AMPR for 10MHz BW





Source: Qualcomm Incorporated

Discussion: 

Ericsson: this is the 1st time to see the result. We would like to study further.

Qualcomm: OK
Decision: 

The document was approved.



R4-1802874
AMPR for CAT M2 NS05





Source: Qualcomm Incorporated

Discussion: 

Note: No concerns are shown. KDDI will check the proposals.

Decision: 

The document was noted.



R4-1802902
MPR for power class 6 CAT M1 and M2





Source: Qualcomm Incorporated

Discussion: 

Ericsson: we have a WF approved in the last meeting. We would like to follow that one. In this paper, they do not use what we agreed. We need to understand the reason.

Qualcomm: In the last meeting, assumption was we looking into narrow band index. Peak current is one of the most important aspects. If we follow the previous WF, the aspect of power consumption cannot be addressed. There is a sub-PRB, we do not have to make the table much complicated.

Ericsson: if we do not put MPR value, we need to push the PA at higher saturated point. 

Qualcomm: you are bias current is increasing. 

Ericsson: There is a network impact. That aspect needs to be taken into account. This increases the number of repetitions.

Qualcomm: sub-PRB is less MPR than full PRB allocation.

Ericsson: Did you do some simulation to confirm if there is an impct on network performance. In the end, we can add []  to the values based on the previously approved WF.

Qualcomm: that table is very complicated. 
Decision: 

The document was approved.


5.4.2
RRM for BL/CE UE (36.133) [LTE_feMTC-Core/Perf]

RLM tests

CEModaA/B core: reporting of excess number of repetitions

R4-1802806
Clarification on enhanced RLM requirements for FeMTC





36.133
  CR-5646  Cat: F (Rel-14) v14.6.0





Source: Ericsson, Rohde & Schwarz

Abstract: 

This CR contains clarifications to enhanced RLM requirements for FeMTC.
In current version of specification, it is stated the UE can report excess number of repetitions as part of the reported enhanced RLM events. However, excess number of repetitions are not defined in specificaiton, instead it referred to TS 36.331. TS 36.331, on the other hand, does not define these terms either, and it is referred back to TS 36.133. In this CR, we clarify how these reporting can be done, and define the possible values that can be reported as agreed in R4-1705984/R2-1706136.

Change #1:

Clarfication on reporting of excess number of repetitions as part of enhanced RLM reporting and the reportable values for FD-FDD/HD-FDD and TDD for both CEModeA and CEModeB.

Discussion: 

Qualcomm: We would like to have some modication on the name of the table, considering the excessRep-MPDCCH, like it is UE recommendation of repetition level.
Decision:

Revised to R4-1803145 (from R4-1802806) 


R4-1803145
Clarification on enhanced RLM requirements for FeMTC





36.133
  CR-5646  Cat: F (Rel-14) v14.6.0





Source: Ericsson, Rohde & Schwarz

Abstract: 

This CR contains clarifications to enhanced RLM requirements for FeMTC.
In current version of specification, it is stated the UE can report excess number of repetitions as part of the reported enhanced RLM events. However, excess number of repetitions are not defined in specificaiton, instead it referred to TS 36.331. TS 36.331, on the other hand, does not define these terms either, and it is referred back to TS 36.133. In this CR, we clarify how these reporting can be done, and define the possible values that can be reported as agreed in R4-1705984/R2-1706136.

Change #1:

Clarfication on reporting of excess number of repetitions as part of enhanced RLM reporting and the reportable values for FD-FDD/HD-FDD and TDD for both CEModeA and CEModeB.

Discussion: 

Qualcomm: We would like to have some modication on the name of the table, considering the excessRep-MPDCCH, like it is UE recommendation of repetition level.
Decision:

Agreed


R4-1802807
Clarification on enhanced RLM requirements for FeMTC





36.133
  CR-5647  Cat: A (Rel-15) v15.1.0





Source: Ericsson, Rohde & Schwarz

Abstract: 

This CR contains clarifications to enhanced RLM requirements for FeMTC

Discussion: 

Decision:

Agreed


CEMode A test cases
R4-1801973
Corrections on enhanced RLM tests in CEModeA (R14)





36.133
  CR-5562  Cat: F (Rel-14) v14.6.0





Source: Qualcomm Incorporated

Abstract: 

MPDCCH aggregation level in early in synch transmission parameters is wrong. There are square brackets in some test parameters.       

Correct MPDCCHaggregation level. Remove square brackets. 

Discussion: 

Ericsson: Why do you change the eCCE level from 1 to 8? Need additional change for.

Qualcomm: the aggregation level should be 2 level lower.
Decision:

Agreed


R4-1803082
Corrections on enhanced RLM tests in CEModeA (R14)





36.133
  CR-5562  Cat: F (Rel-14) v14.6.0





Source: Qualcomm Incorporated

Abstract: 

MPDCCH aggregation level in early in synch transmission parameters is wrong. There are square brackets in some test parameters.       

Correct MPDCCHaggregation level. Remove square brackets. 

Discussion: 

Decision:

Withdrawn


R4-1801974
Corrections on enhanced RLM tests in CEModeA (R15)





36.133
  CR-5563  Cat: A (Rel-15) v15.1.0





Source: Qualcomm Incorporated

Abstract: 

Correct MPDCCHaggregation level. Remove square brackets

Discussion: 

Decision:

Agreed


CEMode B test cases
R4-1801988
Simulation results for enhanced RLM tests in CEModeB





Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provided simulation results for enhanced RLM tests and our proposal for test configurations. Our proposals are

Proposal 1. Select set 2 or set 3 as MPDCCH configuration for enhanced RLM tests in CEModeB. 

Proposal 2. Consider +/-7dB margin in determining SNR2 and SNR3 in early out-of-synch test. 

Proposal 3. Consider +/-5dB margin in determining SNR4 and SNR5 in early in-synch test. 

Discussion: 

Ericsson: Why do you need larger margin for this test case? If the larger margin was agreed, the same margin can be applied here.

Qualcomm: SNR3 is -20dB. For this level, we cannot guarantee the same margin as before. The relaxation is 2.5dB for out-of-sync. For in-sync, the relaxation is 1.5dB.
Decision:

Noted


Handover requirements

CEMode A/B: Core requirements

R4-1802382
Updating HO requirement without SFN acquisition for feMTC





36.133
  CR-5576  Cat: F (Rel-14) v14.6.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

It was agreed in R2-1711889 that a new field mib-RepetitionStatus is added to MobilityControlInfo. Besides sameSFN-Indication, BL or CE UE should also be indicated with mib-RepetitionStatus so that UE can safely skip MIB reading during HO.

mib-RepetitionStatus is not considered in current requirement for HO without SFN acquisition.

Update the feMTC requirement for HO without SFN acqusition such that UE is also indicated with mib-RepetitionStatus.

Discussion: 

Decision:

Agreed


R4-1802383
Updating HO requirement without SFN acquisition for feMTC R15





36.133
  CR-5577  Cat: A (Rel-15) v15.1.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to update HO requirement without SFN acquisition for feMTC

Discussion: 

Decision:

Agreed


CEMode A: test cases
R4-1802384
Updating HO test cases without SFN acquisition for feMTC CEModeA





36.133
  CR-5578  Cat: F (Rel-14) v14.6.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

It was agreed in R2-1711889 that a new field mib-RepetitionStatus is added to MobilityControlInfo. Besides sameSFN-Indication, BL or CE UE should also be indicated with mib-RepetitionStatus so that UE can safely skip MIB reading during HO.

mib-RepetitionStatus is not considered in current test cases for HO without SFN acquisition.

Update the feMTC test cases for HO without SFN acqusition such that UE is also indicated with mib-RepetitionStatus.

Discussion: 

Decision:

Agreed


R4-1802385
Updating HO test cases without SFN acquisition for feMTC CEModeA R15





36.133
  CR-5579  Cat: A (Rel-15) v15.1.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to update HO test cases without SFN acquisition for feMTC CEModeA

Discussion: 

Decision:

Agreed


CEMode B: test cases
R4-1802386
Updating HO test cases without SFN acquisition for feMTC CEModeB





36.133
  CR-5580  Cat: F (Rel-14) v14.6.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

It was agreed in R2-1711889 that a new field mib-RepetitionStatus is added to MobilityControlInfo. Besides sameSFN-Indication, BL or CE UE should also be indicated with mib-RepetitionStatus so that UE can safely skip MIB reading during HO.

mib-RepetitionStatus is not considered in current test cases for HO without SFN acquisition.

Update the feMTC test cases for HO without SFN acqusition such that UE is also indicated with mib-RepetitionStatus.
Discussion: 

Decision:

Agreed


R4-1802387
Updating HO test cases without SFN acquisition for feMTC CEModeB R15





36.133
  CR-5581  Cat: A (Rel-15) v15.1.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to update HO test cases without SFN acquisition for feMTC CEModeB

Discussion: 

Decision:

Agreed


Intra-and inter-frequency cell re-selection
R4-1802581
CR on intra and inter frequency cell re-selection requirements for UE cat M1 in normal coverage





36.133
  CR-5588  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

The idle state cell re-selection requirements for UE cat M1 in normal coverage should be the same as the requirements for enhanced coverage.

Correct requirements for UE cat M1 in normal coverage.

Discussion: 

Decision:

Noted


R4-1802582
CR on intra and inter frequency cell re-selection requirements for UE cat M1 in normal coverage R15





36.133
  CR-5589  Cat: A (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

The idle state cell re-selection requirements for UE cat M1 in normal coverage should be the same as the requirements for enhanced coverage.

Correct requirements for UE cat M1 in normal coverage.

Discussion: 

Decision:

Withdrawn


Intra-frequency cell detection and measurement
R4-1802583
CR on RRM measurement requirements for UE cat M1





36.133
  CR-5590  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

The requirements on cell identification delay and measurement delay should consider RSTD measurement gap sharing for both intra frequency and inter frequency UE category M1. The current intra frequency requirements consider no RSTD measurement gap sharing.

Correct requirements on cell identification delay and measurement delay.

Discussion: 

Ericsson: we have some proposals on the wording. The relaxation depends.
Decision:

Revised to R4-1803083 (from R4-1802583) 


R4-1803083
CR on RRM measurement requirements for UE cat M1





36.133
  CR-5590  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

The requirements on cell identification delay and measurement delay should consider RSTD measurement gap sharing for both intra frequency and inter frequency UE category M1. The current intra frequency requirements consider no RSTD measurement gap sharing.

Correct requirements on cell identification delay and measurement delay.

Discussion: 

Decision:

Agreed


R4-1802584
CR on RRM measurement requirements for UE cat M1 R15





36.133
  CR-5591  Cat: A (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

The requirements on cell identification delay and measurement delay should consider RSTD measurement gap sharing for both intra frequency and inter frequency UE category M1. The current intra frequency requirements consider no RSTD measurement gap sharing.

Correct requirements on cell identification delay and measurement delay.

Discussion: 

Decision:

Agreed


OTDOA: intra-and inter frequency RSTD measurement
R4-1802585
CR on intra RSTD accuracy requirement for FeMTC





36.133
  CR-5592  Cat: B (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

LS(R1-1613760) from RAN1 #87 meeting has been sent to RAN4. New RRM requirement for FeMTC OTDOA is needed

Introduce RSTD accuracy requirement for FeMTC.

Discussion: 

R&S: We need harmonize this CR with our CR.
Ericsson: We also have CR. The table applies for UE with gaps. You refer to interfrequency. The approach should be different for UE with and without gaps. We could have different numbers and tables rather than the same table.
Qualcomm: we support Huawei’s CR to specify the intra-frequency measurement in one section and point to the interfrequency requirements when gap is needed.
Decision:

Revised to R4-1803084 (from R4-1802585) 


R4-1803084
CR on intra RSTD accuracy requirement for FeMTC





36.133
  CR-5592  Cat: B (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

LS(R1-1613760) from RAN1 #87 meeting has been sent to RAN4. New RRM requirement for FeMTC OTDOA is needed

Introduce RSTD accuracy requirement for FeMTC.

Discussion: 

Decision:

Revised to R4-1803497 (from R4-1803084) 


R4-1803497
CR on intra RSTD accuracy requirement for FeMTC





36.133
  CR-5592  Cat: B (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

LS(R1-1613760) from RAN1 #87 meeting has been sent to RAN4. New RRM requirement for FeMTC OTDOA is needed

Introduce RSTD accuracy requirement for FeMTC.

Discussion: 

Decision:

Agreed


R4-1802586
CR on intra RSTD accuracy requirement for FeMTC R15





36.133
  CR-5593  Cat: A (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

LS(R1-1613760) from RAN1 #87 meeting has been sent to RAN4. New RRM requirement for FeMTC OTDOA is needed

Introduce RSTD accuracy requirement for FeMTC.

Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that the cover sheet had wrong CR category. So it was revised to R4-1803589. R4-1803589 was agreed.


R4-1802864
OTDOA eMTC: Corrections to core and test requirements for eMTC Positioning tests (Rel-14)





36.133
  CR-5659  Cat: F (Rel-14) v14.6.0





Source: Rohde & Schwarz

Abstract: 

· New clause 9.1.21.20/21, 9.1.25.4/5 with requirements for intra-freq measurement accuracy added. Requirement defined following the same difference between intra- and inter-frequency as in legacy.

· For inter-frequency tests, gap configuration changed from 151 to 9 (same as legacy).

· Antenna configuration for eMTC UE corrected from 1x2 to 1x1

· In accuracy tests for inter-frequency, configuration statements corrected (inter-frequency and measurement gap).

· Editorial corrections (8.3.12), clauses with already used numbers renumbered (8.16.2.3(2a,), incomplete clause titles extended respectively by “in CE mode A/B” and other small corrections.

Discussion: 

Decision:

Revised to R4-1803085 (from R4-1802864) 


R4-1803085
OTDOA eMTC: Corrections to core and test requirements for eMTC Positioning tests (Rel-14)





36.133
  CR-5659  Cat: F (Rel-14) v14.6.0





Source: Rohde & Schwarz

Abstract: 

· New clause 9.1.21.20/21, 9.1.25.4/5 with requirements for intra-freq measurement accuracy added. Requirement defined following the same difference between intra- and inter-frequency as in legacy.

· For inter-frequency tests, gap configuration changed from 151 to 9 (same as legacy).

· Antenna configuration for eMTC UE corrected from 1x2 to 1x1

· In accuracy tests for inter-frequency, configuration statements corrected (inter-frequency and measurement gap).

· Editorial corrections (8.3.12), clauses with already used numbers renumbered (8.16.2.3(2a,), incomplete clause titles extended respectively by “in CE mode A/B” and other small corrections.

Discussion: 

Decision:

Agreed


R4-1802865
OTDOA eMTC: Corrections to core and test requirements for eMTC Positioning tests (Rel-15)





36.133
  CR-5660  Cat: A (Rel-15) v15.1.0





Source: Rohde & Schwarz

Abstract: 

Discussion: 

Decision:

Agreed


SI reading
R4-1802813
Editorial correction to test cases on SI reading test in DRX for cat-M1 in CEModeB





36.133
  CR-5648  Cat: F (Rel-14) v14.6.0





Source: Ericsson

Abstract: 

This CR contains editorial corrections of uplink channel.
In test case we correct the uplink channel which is used in verifying the test. Currently NPUSCH is used in the text which is incorrect given that it is a cat-M1 test. We correct this to PUSCH. 

Change #1: Correct the uplink channel from NPUSCH to PUSCH for FD-FDD test

Change #2: Correct the uplink channel from NPUSCH to PUSCH for HD-FDD test

Discussion: 

Decision:

Agreed


R4-1802814
Editorial correction to test cases on SI reading test in DRX for cat-M1 in CEModeB





36.133
  CR-5649  Cat: A (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

This CR contains editorial corrections of uplink channel.

Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that the cover sheet had wrong Release. So it was revised to R4-1803579. R4-1803579 was agreed.


5.4.3
RRM for non-BL/CE UE (36.133) [LTE_feMTC-Core/Perf]

SI reading
R4-1802188
Discussion of SI reading for Rel-14 non-BL CE UE





36.133 v..





Source: Intel Corporation

Abstract: 

In this contribution, we summarize simulation results of SI acquisition for non-BL/CE UE assuming 2Rx to evaluate SI acquisition delay performance.

Proposal 1: RAN4 set 2640ms for CGI reading delay for non-BL CE UE in CE Mode B.
Proposal 2: RAN4 set TSI-EUTRA-non-BL CE = 4,800ms for non-BL CE UE in CE Mode B.
Discussion: 

Decision:

Noted


OTDOA: RSTD accuracy
R4-1802846
RSTD accuracy





36.133
  CR-5652  Cat: B (Rel-14) v14.6.0





Source: Ericsson

Abstract: 

Intra-frequency were agreed in FeMTC ad hoc session at RAN4#83 (R4-1706220) but not captured in the specification, even though the corresponding test cases were specified and the measurement period requirements refer to the intra-frequency accuracy requirements.

Adding the missing sections with intra-frequency RSTD accuracy requirements and corresponding conditions.
Discussion: 

Decision:

Noted


R4-1802847
RSTD accuracy





36.133
  CR-5653  Cat: A (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Intra-frequency were agreed in FeMTC ad hoc session at RAN4#83 (R4-1706220) but not captured in the specification, even though the corresponding test cases were specified and the measurement period requirements refer to the intra-frequency accuracy requirements.

Adding the missing sections with intra-frequency RSTD accuracy requirements and corresponding conditions.
Discussion: 

Decision:

Withdrawn


Capability

R4-1801818
CR for applibility correction for non-BLCE UE R14





36.133
  CR-5552  Cat: F (Rel-14) v14.6.0





Source: Intel Corporation

Abstract: 

The OTDOA RSTD measurement requirements is missing in the applicability for non-BL/CE UE requirements. 

Add the OTDOA RSTD measurement requirements into the applicability for non-BL/CE UE requirements.

Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that WI code is missing in the cover sheet. So it was revised to R4-1803586. R4-1803586 was agreed.


R4-1801819
CR for applibility correction for non-BLCE UE R15





36.133
  CR-5553  Cat: A (Rel-15) v15.1.0





Source: Intel Corporation

Abstract: 

The OTDOA RSTD measurement requirements is missing in the applicability for non-BL/CE UE requirements. 

Add the OTDOA RSTD measurement requirements into the applicability for non-BL/CE UE requirements.

Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that WI code is missing in the cover sheet. So it was revised to R4-1803587 R4-1803587 was agreed.


5.4.4
BS demodulation (36.104/36.141) [LTE_feMTC-Perf]

5.4.5
UE demodulation and CSI (36.101) [LTE_feMTC-Perf]
CQI test
R4-1801654
Correction to Test Parameters for Cat M1 PUCCH 1-0 static test





36.101
  CR-4871  Cat: F (Rel-14) v14.6.0





Source: ANRITSU LTD

Abstract: 

Make corrections to TDD Table 9.8.1.2-1: PUCCH 1-0 static test (TDD), missed in previous R4-1710156:
> Add OCNG Pattern OP.2 in Note 1 and remove OCNG Pattern OP.8.

> Specify Frequency hopping interval as not applicable “N/A”.

> Change Table 9.8.1.2-1 Note 3 to MPDCCH DCI format 6-0A

> Remove Table note text “For each test”.

Discussion: 

Decision:

Agreed


R4-1801655
Correction to Test Parameters for Cat M1 PUCCH 1-0 static test





36.101
  CR-4872  Cat: A (Rel-15) v15.1.0





Source: ANRITSU LTD

Abstract: 

Make corrections to TDD Table 9.8.1.2-1: PUCCH 1-0 static test (TDD), missed in previous R4-1710157:
> Add OCNG Pattern OP.2 in Note 1 and remove OCNG Pattern OP.8.

> Specify Frequency hopping interval as not applicable “N/A”.

> Change Table 9.8.1.2-1 Note 3 to MPDCCH DCI format 6-0A

> Remove Table note text “For each test”.

Discussion: 

Decision:

Agreed


5.4.5.1
BL/CE UE [LTE_feMTC-Perf]

R4-1802361
Update of simulation results for FeMTC





Source: Ericsson

Abstract: 

This paper presents the update PDSCH simulation results for FeMTC.
Observation: The impact to the Rel-14 Cat-M2/Non-BL UE PDSCH demodulation requirement due to the change of system bandwidth from 20MHz to 10MHz is marginal.

Proposal: Confirm the current requirements for the Rel-14 Cat-M2/Non-BL UE PDSCH demodulation requirements in [1].
Discussion: 

Decision:

Noted


CR

R4-1802362
Clean up of PDSCH demodulation requirements for FeMTC





36.101
  CR-4940  Cat: F (Rel-14) v14.6.0





Source: Ericsson

Abstract: 

Clean up of PDSCH demodulation requirements for FeMTC.
Some parameters and requirement values are in the square brackets.

· Removal of square brackets.

· FRC numbers resolved. 

· Clarification of PRB allocation information in FRC table.
Discussion: 

Qualcomm: for TM2 test, change frequency hopping interval from 1 to N/A.
Decision:

Revised to R4-1803089 (from R4-1802362) 


R4-1803089
Clean up of PDSCH demodulation requirements for FeMTC





36.101
  CR-4940  Cat: F (Rel-14) v14.6.0





Source: Ericsson

Abstract: 

Clean up of PDSCH demodulation requirements for FeMTC.
Some parameters and requirement values are in the square brackets.

· Removal of square brackets.

· FRC numbers resolved. 

· Clarification of PRB allocation information in FRC table.
Discussion: 

Decision:

Agreed


R4-1802363
Clean up of PDSCH demodulation requirements for FeMTC





36.101
  CR-4941  Cat: A (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Clean up of PDSCH demodulation requirements for FeMTC.
Clean up of PDSCH demodulation requirements for FeMTC.
Some parameters and requirement values are in the square brackets.

· Removal of square brackets.

· FRC numbers resolved. 

· Clarification of PRB allocation information in FRC table.

Discussion: 

Decision:

Agreed


5.4.5.2
Non-BL/CE UE [LTE_feMTC-Perf]

5.5
Narrow Band IOT (Rel-13) [NB_IOT]

5.5.1
UE RF (36.101) [NB_IOT-Core]

5.5.2
BS RF (36.104/36.141 etc) [NB_IOT-Core/ Perf]
R4-1802720
CR on clarifications of NB-IoT RB power dynamic range for in-band or guard band operation (TS 36.104)





36.104
  CR-4762  Cat: F (Rel-13) v13.10.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Clarify that the NB-IoT RB power dynamic range for in-band or guard band operation is defined between NB-IoT and the E-UTRA carrier with NB-IoT in-band or guard band operation.

Discussion: 

Ericsson: we are fine with the inention but we would like to check the wording further.
Decision: 

The document was revised in R4-1803209.



R4-1803209
CR on clarifications of NB-IoT RB power dynamic range for in-band or guard band operation (TS 36.104)





36.104
  CR-4762  Cat: F (Rel-13) v13.10.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was agreed.

R4-1802721
CR on clarifications of NB-IoT RB power dynamic range for in-band or guard band operation (TS 36.104)





36.104
  CR-4763  Cat: A (Rel-14) v14.6.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was agreed.



R4-1802722
CR on clarifications of NB-IoT RB power dynamic range for in-band or guard band operation (TS 36.104)





36.104
  CR-4764  Cat: A (Rel-15) v15.1.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was agreed.



R4-1802723
CR on clarifications of NB-IoT RB power dynamic range for in-band or guard band operation (TS 36.141)





36.141
  CR-1121  Cat: F (Rel-13) v13.10.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Clarify that the NB-IoT RB power dynamic range for in-band or guard band operation is defined between NB-IoT and the E-UTRA carrier with NB-IoT in-band or guard band operation.

Discussion: 

Decision: 

The document was revised in R4-1803210.



R4-1803210
CR on clarifications of NB-IoT RB power dynamic range for in-band or guard band operation (TS 36.141)





36.141
  CR-1121  Cat: F (Rel-13) v13.10.0





Source: Nokia, Nokia Shanghai Bell
Discussion: 

Decision: 

The document was agreed.


R4-1802724
CR on clarifications of NB-IoT RB power dynamic range for in-band or guard band operation (TS 36.141)





36.141
  CR-1122  Cat: A (Rel-14) v14.6.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was agreed.



R4-1802725
CR on clarifications of NB-IoT RB power dynamic range for in-band or guard band operation (TS 36.141)





36.141
  CR-1123  Cat: A (Rel-15) v15.1.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was agreed.



R4-1802726
CR on corrections of table for NB-IoT stand-alone test configurations





36.141
  CR-1124  Cat: F (Rel-13) v13.10.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Correct the identified errors in the tables for NB-IoT stand-alone test configurations.

Discussion: 

Decision: 

The document was agreed.



R4-1802727
CR on corrections of table for NB-IoT stand-alone test configurations





36.141
  CR-1125  Cat: A (Rel-14) v14.6.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Correct the identified errors in the tables for NB-IoT stand-alone test configurations.

Discussion: 

Decision: 

The document was agreed.



R4-1802728
CR on corrections of table for NB-IoT stand-alone test configurations





36.141
  CR-1126  Cat: A (Rel-15) v15.1.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Correct the identified errors in the tables for NB-IoT stand-alone test configurations.

Discussion: 

Decision: 

The document was agreed.


5.5.3
RRM (36.133) [NB_IOT-Core/Perf]
Idle state: clarify the coverage enhancement level
R4-1802803
Clarification on coverage enhancement level for cat-NB1 in IDLE state





36.133
  CR-5643  Cat: F (Rel-13) v13.10.0





Source: Ericsson

Abstract: 

Normal coverage and enhanced coverage terms are widely used in category NB1 sections of the the specification. But it is not clearly defined anywhere how they are defined. In section 3.6.1 in TS 36.133, they are defined based on NSCH Es/Iot and NRS Es/Iot. But in the different sections, UE is involved in different procedures that involve both serving and neighbour cells. For example the requirements in section 4.6.2 are defined for normal coverage, but it is not clear whether the serving cell is in normal coverage or the neighbour cell. BY explicitly clarifying the defintions, such ambiguity can be avoided in the specification. 

It can be noted that similary definition also exists for category M1 UEs.

Change #1: Introduced the coverage level definiton that it is based on the serving cell. Similar definition exists already in MTC.

Discussion: 

Huawei: we had a lot of discussion in the last meeting. It would be OK to just modify the applicability rule in Section 3.6.

Ericsson: In other section, where the neighour cell is measured, we need clarify.

Huawei: the neighbour cell is not measured in idle mode. 
Decision:

Revised to R4-1803090 (from R4-1802803) 


R4-1803090
Clarification on coverage enhancement level for cat-NB1 in IDLE state





36.133
  CR-5643  Cat: F (Rel-13) v13.10.0





Source: Ericsson

Abstract: 

Normal coverage and enhanced coverage terms are widely used in category NB1 sections of the the specification. But it is not clearly defined anywhere how they are defined. In section 3.6.1 in TS 36.133, they are defined based on NSCH Es/Iot and NRS Es/Iot. But in the different sections, UE is involved in different procedures that involve both serving and neighbour cells. For example the requirements in section 4.6.2 are defined for normal coverage, but it is not clear whether the serving cell is in normal coverage or the neighbour cell. BY explicitly clarifying the defintions, such ambiguity can be avoided in the specification. 

It can be noted that similary definition also exists for category M1 UEs.

Change #1: Introduced the coverage level definiton that it is based on the serving cell. Similar definition exists already in MTC.

Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that the cover sheet had wrong WI code. So it was revised to R4-1803582. R4-1803582 was agreed.


R4-1802804
Clarification on coverage enhancement level for cat-NB1 in IDLE state





36.133
  CR-5644  Cat: A (Rel-14) v14.6.0





Source: Ericsson

Abstract: 

Normal coverage and enhanced coverage terms are widely used in category NB1 sections of the the specification. But it is not clearly defined anywhere how they are defined. In section 3.6.1 in TS 36.133, they are defined based on NSCH Es/Iot and NRS Es/Iot. But in the different sections, UE is involved in different procedures that involve both serving and neighbour cells. For example the requirements in section 4.6.2 are defined for normal coverage, but it is not clear whether the serving cell is in normal coverage or the neighbour cell. BY explicitly clarifying the defintions, such ambiguity can be avoided in the specification. 

It can be noted that similary definition also exist for category M1 UEs.

Change #1: Introduced the coverage level definiton that it is based on the serving cell. Similar definition exists already in MTC.

Discussion: 

Decision:

Agreed


R4-1802805
Clarification on coverage enhancement level for cat-NB1 in IDLE state





36.133
  CR-5645  Cat: A (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Normal coverage and enhanced coverage terms are widely used in category NB1 sections of the the specification. But it is not clearly defined anywhere how they are defined. In section 3.6.1 in TS 36.133, they are defined based on NSCH Es/Iot and NRS Es/Iot. But in the different sections, UE is involved in different procedures that involve both serving and neighbour cells. For example the requirements in section 4.6.2 are defined for normal coverage, but it is not clear whether the serving cell is in normal coverage or the neighbour cell. BY explicitly clarifying the defintions, such ambiguity can be avoided in the specification. 

It can be noted that similary definition also exist for category M1 UEs.

Change #1: Introduced the coverage level definiton that it is based on the serving cell. Similar definition exists already in MTC.
Discussion: 

Decision:

Agreed


RLM core
R4-1802653
Editorial change on RLM requirement





36.133
  CR-5611  Cat: D (Rel-13) v13.10.0





Source: Huawei, HiSilicon

Abstract: 

There is redundant context in NB-IoT RLM requirement.

Remove redundant context

Discussion: 

Decision:

Agreed


R4-1802654
Editorial change on RLM requirement





36.133
  CR-5612  Cat: A (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

There is redundant context in NB-IoT RLM requirement.

Remove redundant context

Discussion: 

Decision:

Agreed


R4-1802655
Editorial change on RLM requirement





36.133
  CR-5613  Cat: A (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

There is redundant context in NB-IoT RLM requirement.

Remove redundant context

Discussion: 

Decision:

Agreed


Add RMC

R4-1801662
Addition of NPUSCH Reference Channel for UE category NB1





36.133
  CR-5531  Cat: F (Rel-13) v13.10.0





Source: ANRITSU LTD

Abstract: 

> Add new section “A.3.1.7 NPUSCH Reference Channel for UE category NB1” with NPUSCH RMC tables.

> Add references of NPUSCH parameters in tables at A.7.3.

Discussion: 

R&S: we agree with the need of uplink but it should be defined in RAN5.

Anritsu: For some case, there is definition for uplink channel.
Ericsson: if we needed introduced it, it is based on one tone. How about to use 12 tones?

R&S: we support Ericsson comments.
Huawei: it is used just for RLM. Actually how many tones used does not matter.
Decision:

Noted


R4-1803091
Addition of NPUSCH Reference Channel for UE category NB1





36.133
  CR-5531  Cat: F (Rel-13) v13.10.0





Source: ANRITSU LTD

Abstract: 

> Add new section “A.3.1.7 NPUSCH Reference Channel for UE category NB1” with NPUSCH RMC tables.

> Add references of NPUSCH parameters in tables at A.7.3.

Discussion: 

Decision:

Withdrawn


R4-1801663
Addition of NPUSCH Reference Channel for UE category NB1





36.133
  CR-5532  Cat: A (Rel-14) v14.6.0





Source: ANRITSU LTD

Abstract: 

> Add new section “A.3.1.7 NPUSCH Reference Channel for UE category NB1” with NPUSCH RMC tables.

> Add references of NPUSCH parameters in tables at A.7.3.

Discussion: 

Decision:

Withdrawn


R4-1801664
Addition of NPUSCH Reference Channel for UE category NB1





36.133
  CR-5533  Cat: A (Rel-15) v15.1.0





Source: ANRITSU LTD

Abstract: 

> Add new section “A.3.1.7 NPUSCH Reference Channel for UE category NB1” with NPUSCH RMC tables.

> Add references of NPUSCH parameters in tables at A.7.3.

Discussion: 

Decision:

Withdrawn


NPRACH tests
NPRACH configuration
R4-1801665
Correction to Reference NPRACH Configurations





36.133
  CR-5534  Cat: F (Rel-13) v13.10.0





Source: ANRITSU LTD

Abstract: 

> Table A.3.18-1: NPRACH.R-1: Reference NPRACH Configuration

npdcch-StartSF-CSS-RA for CE Level 0 is corrected from v2 to v4, to satisfy T= Rmax *G,  T = 4.

> npdcch-NumRepetitions-RA for CE Level 2 typo is corrected from n32 to r32.

Discussion: 

Ericsson: the number is not enough. We suggest to change it to 8.
Decision:

Revised to R4-1803092 (from R4-1801665) 


R4-1803092
Correction to Reference NPRACH Configurations





36.133
  CR-5534  Cat: F (Rel-13) v13.10.0





Source: ANRITSU LTD

Abstract: 

> Table A.3.18-1: NPRACH.R-1: Reference NPRACH Configuration

npdcch-StartSF-CSS-RA for CE Level 0 is corrected from v2 to v4, to satisfy T= Rmax *G,  T = 4.

> npdcch-NumRepetitions-RA for CE Level 2 typo is corrected from n32 to r32.

Discussion: 

Decision:

Agreed


R4-1801667
Correction to Reference NPRACH Configurations





36.133
  CR-5535  Cat: A (Rel-14) v14.6.0





Source: ANRITSU LTD

Abstract: 

> Table A.3.18-1: NPRACH.R-1: Reference NPRACH Configuration

npdcch-StartSF-CSS-RA for CE Level 0 is corrected from v2 to v4, to satisfy T= Rmax *G,  T = 4.

> npdcch-NumRepetitions-RA for CE Level 2 typo is corrected from n32 to r32.

Discussion: 

Decision:

Agreed


R4-1801669
Correction to Reference NPRACH Configurations





36.133
  CR-5536  Cat: A (Rel-15) v15.1.0





Source: ANRITSU LTD

Abstract: 

> Table A.3.18-1: NPRACH.R-1: Reference NPRACH Configuration

npdcch-StartSF-CSS-RA for CE Level 0 is corrected from v2 to v4, to satisfy T= Rmax *G,  T = 4.

> npdcch-NumRepetitions-RA for CE Level 2 typo is corrected from n32 to r32.

Discussion: 

Decision:

Agreed


RSRP thresholds

R4-1801671
Finalising NB-IoT NPRACH Test cases A.6.2.16 and A.6.2.17





36.133
  CR-5537  Cat: F (Rel-13) v13.10.0





Source: ANRITSU LTD

Abstract: 

Finalise the RSRP-Thresholds for Test cases A.6.2.16 and A.6.2.17 by removing [ ]

Discussion: 

Decision:

Agreed


R4-1801702
Finalising NB-IoT NPRACH Test cases A.6.2.16 and A.6.2.17





36.133
  CR-5538  Cat: A (Rel-14) v14.6.0





Source: ANRITSU LTD

Abstract: 

Finalise the RSRP-Thresholds for Test cases A.6.2.16 and A.6.2.17 by removing [ ]

Discussion: 

Decision:

Agreed


R4-1801703
Finalising NB-IoT NPRACH Test cases A.6.2.16 and A.6.2.17





36.133
  CR-5539  Cat: A (Rel-15) v15.1.0





Source: ANRITSU LTD

Abstract: 

Finalise the RSRP-Thresholds for Test cases A.6.2.16 and A.6.2.17 by removing [ ]

Discussion: 

Decision:

Agreed


R4-1802650
CR on random access test case for NB-IoT





36.133
  CR-5608  Cat: F (Rel-13) v13.10.0





Source: Huawei, HiSilicon

Abstract: 

There is still square bracket in test case A.6.2.16 and A.6.2.17 on the value of parameter RSRP-ThresholdsNPRACH-InfoList. The concern is on the uncertainty in measurement accuracy. UE is not expected to 100% achieve the accuracy requirements as defined TS36.133 section 9.1.22. In fact in legacy RSRP/RSRQ measurement accuracy related test cases, UE is only required to pass the tests with 90% successful rate.

However, this has been addressed by the following statement in test requirements:

“The rate of correct coverage enhancement level selection during repeated tests shall be at least 90%.”

Thus the square bracket can be removed.

Remove square bracket on the value of parameter RSRP-ThresholdsNPRACH-InfoList in test case A.6.2.16 and A.6.2.17

Discussion: 

Decision:

Noted


R4-1802651
CR on random access test case for NB-IoT





36.133
  CR-5609  Cat: A (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

There is still square bracket in test case A.6.2.16 and A.6.2.17 on the value of parameter RSRP-ThresholdsNPRACH-InfoList. The concern is on the uncertainty in measurement accuracy. UE is not expected to 100% achieve the accuracy requirements as defined TS36.133 section 9.1.22. In fact in legacy RSRP/RSRQ measurement accuracy related test cases, UE is only required to pass the tests with 90% successful rate.

However, this has been addressed by the following statement in test requirements:

“The rate of correct coverage enhancement level selection during repeated tests shall be at least 90%.”

Thus the square bracket can be removed.

Remove square bracket on the value of parameter RSRP-ThresholdsNPRACH-InfoList in test case A.6.2.16 and A.6.2.17.
Discussion: 

Decision:

Withdrawn


R4-1802652
CR on random access test case for NB-IoT





36.133
  CR-5610  Cat: A (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

There is still square bracket in test case A.6.2.16 and A.6.2.17 on the value of parameter RSRP-ThresholdsNPRACH-InfoList. The concern is on the uncertainty in measurement accuracy. UE is not expected to 100% achieve the accuracy requirements as defined TS36.133 section 9.1.22. In fact in legacy RSRP/RSRQ measurement accuracy related test cases, UE is only required to pass the tests with 90% successful rate.

However, this has been addressed by the following statement in test requirements:

“The rate of correct coverage enhancement level selection during repeated tests shall be at least 90%.”

Thus the square bracket can be removed.

Remove square bracket on the value of parameter RSRP-ThresholdsNPRACH-InfoList in test case A.6.2.16 and A.6.2.17.
Discussion: 

Decision:

Withdrawn


Transmit timing accuracy: NPDCCH period
R4-1801707
NB-IoT UE Transmit Timing Accuracy Test cases





Source: ANRITSU LTD

Abstract: 

The RRM test case for NB-IoT UE Transmit Timing Accuracy does not specify all the key parameters, and could leads to different test implementations by RAN5. Some of these RAN5 implementations, such as the current one using an NPDCCH period of 32ms, can allow a bad UE to pass the test. R4-1712670 [5] was proposed at RAN4#85, but not agreed as we believe it does not provide a full solution.

This Tdoc investigates the reasons for a possible incorrect verdict, and makes recommendations for simple changes to the test case to resolve the issues. Accompanying CRs are provided. 
· Observation 1: Configuring Test case A.7.17.1 with NPDCCH period = 32ms can miss testing key UE adjustment rate core requirements, and could pass a bad UE

· Observation 2: Configuring Test case A.7.17.1 with NPDCCH period = 4ms or 8ms allows testing of UE adjustment rate core requirements

· Observation 3: introducing adjustment of the downlink transmit timing in multiple small steps makes the selection of NPDCCH period critical

Discussion: 

Qualcomm: UE may not adjust the Tx timing even before UE transmits. In that sense, we are not fully agreeing with the observations.
UE does not do the whole adjustment during this one period.

Anritsu: it is UE can keep tracking.

Neul: We share the similar view as Qualcomm. The adjustment step in one goal is limited.

Anritsu: the point is what happens if the UE cannot comply the test.

R&S: How can you guarantee without the test? The change should be done according the spec. We should assume UE works fine and should design the test to verify UE.
R&S: Support this paper.
Decision:

Noted


CR

R4-1801708
Correction to NB-IoT UE Transmit Timing Accuracy Test cases





36.133
  CR-5540  Cat: F (Rel-13) v13.10.0





Source: ANRITSU LTD

Abstract: 

a) Specify the NPDCCH period as 8ms in Test case A.7.17.1, and rewrite the steps of the test procedure to ensure that the appropriate measurements are made and checked against the applicable core requirements.

b) In step b) of the procedure for Test case A.7.1.17, the formula for calculating the change in test system downlink timing has the wrong sign, which puhes the UE uplink timing in the wrong direction for making the intended measurements.

c) Introduce adjustment of the downlink transmit timing in multiple small steps for

enhanced coverage Tx timing Test case A.7.1.18.

Discussion: 

Neul: We do not think the original test case has error. We are open to further optimization of test procedure. We should be careful such that more error won’t be introduced. The period is not equal to startSF but should be startSF*.. For test B, the sign change is not acceptable for us.

Anritsu: We can check. What happens if we introduce the slow change slope.
Decision:

Revised to R4-1803093 (from R4-1801708) 


R4-1803093
Correction to NB-IoT UE Transmit Timing Accuracy Test cases





36.133
  CR-5540  Cat: F (Rel-13) v13.10.0





Source: ANRITSU LTD

Abstract: 

a) Specify the NPDCCH period as 8ms in Test case A.7.17.1, and rewrite the steps of the test procedure to ensure that the appropriate measurements are made and checked against the applicable core requirements.

b) In step b) of the procedure for Test case A.7.1.17, the formula for calculating the change in test system downlink timing has the wrong sign, which puhes the UE uplink timing in the wrong direction for making the intended measurements.

c) Introduce adjustment of the downlink transmit timing in multiple small steps for

enhanced coverage Tx timing Test case A.7.1.18.

Discussion: 

Decision:

Agreed


R4-1801709
Correction to NB-IoT UE Transmit Timing Accuracy Test cases





36.133
  CR-5541  Cat: A (Rel-14) v14.6.0





Source: ANRITSU LTD

Abstract: 

a) Specify the NPDCCH period as 8ms in Test case A.7.17.1, and rewrite the steps of the test procedure to ensure that the appropriate measurements are made and checked against the applicable core requirements.

b) In step b) of the procedure for Test case A.7.1.17, the formula for calculating the change in test system downlink timing has the wrong sign, which puhes the UE uplink timing in the wrong direction for making the intended measurements.

c) Introduce adjustment of the downlink transmit timing in multiple small steps for

enhanced coverage Tx timing Test case A.7.1.18.

Discussion: 

Decision:

Agreed


R4-1801710
Correction to NB-IoT UE Transmit Timing Accuracy Test cases





36.133
  CR-5542  Cat: A (Rel-15) v15.1.0





Source: ANRITSU LTD

Abstract: 

a) Specify the NPDCCH period as 8ms in Test case A.7.17.1, and rewrite the steps of the test procedure to ensure that the appropriate measurements are made and checked against the applicable core requirements.

b) In step b) of the procedure for Test case A.7.1.17, the formula for calculating the change in test system downlink timing has the wrong sign, which puhes the UE uplink timing in the wrong direction for making the intended measurements.

c) Introduce adjustment of the downlink transmit timing in multiple small steps for

enhanced coverage Tx timing Test case A.7.1.18.

Discussion: 

Decision:

Agreed


5.5.4
UE demodulation performance (36.101) [NB_IOT-Perf]

5.5.5
BS demodulation performance (36.104/36.141) [NB_IOT-Perf]

5.6
NB-IoT Enhancement (Rel-14) [NB_IOTenh]

5.6.1
UE RF (36.101) [NB_IOTenh-Core]

5.6.2
RRM (36.133) [NB_IOTenh-Core/Perf]

5.6.2.1
Positioning [NB_IOTenh-Core/Perf]
RSTD measurement for colliding/non-colliding NPRS and test cases
R4-1802856
On RSTD accuracy in NB-IoT





Source: Ericsson

Abstract: 

On RSTD accuracy in NB-IoT.
The following has been observed and proposed in the current contribution:

· Observation: There is no technical reason to justify the exclusion of Test 2.

· Proposal: Test 2 shall be restored in the set of RSTD accuracy test cases for NB-IoT.

Discussion: 

Qualcomm: we have different results. Bascially, we confirm worse RSTD accuracy. There is a fundamental limitation for single PRS transmission. I am not sure what conditions are different from Ericsson.
Neul: we notice that ETU5/70 is used. We think it is more important to consider 1Hz or 0.1Hz, which is more proper. Higher Doppler may be the reason in Ericsson paper which cause no big difference.

Ericsson: We agee that we provide the simulation results in fading channel while Qualcomm provides the simulation results in AWGN. The channel causes the different maybe.
Decision:

Noted


R4-1801958
RSTD measurement accuracy of colliding NPRS





Source: Qualcomm Incorporated

Abstract: 

In this paper, we presented the simulation result for RSTD measurement accuracy in NB-IoT OTDOA positioning, confirming the worse performance in the colliding PRS scenarios due to poor cross-correlation property in the existing NPRS sequence design. Based on this observation, we also proposed a suitable modification of the NPRS sequence to improve RSTD measurement accuracy performance in the colliding PRS scenarios. Additional simulation results were presented to confirm the improved RSTD measurement accuracy under the modified NPRS sequence design. Observations and proposals made in this paper is summarized as follows.

Observation 1. Colliding PRS scenario results in much worse RSTD measurement accuracy compared to the non-colliding PRS scenario of the same effective SINR.

Observation 2. Increasing TNPRS to 640 in colliding PRS scenario still cannot provide the RSTD accuracy performance comparable to that of the non-colliding PRS scenario of the same effective SINR with TNPRS = 320.

Observation 3. Existing RSTD measurement accuracy requirement defined in 9.1.22.10-13, based on TNPRS of 320, is not applicable to the colliding PRS scenario.

Proposal 1. Confirm that the existing RSTD measurement accuracy requirement defined in 9.1.22.10-13 is only applicable to the non-colliding PRS scenario.
Observation 4. RSTD measurement accuracy performance in the colliding PRS scenario can be improved significantly by using a different set of NPRS sequences across radio frames.

Proposal 2. Send LS to RAN1 to inform RAN4’s observation on the RSTD measurement accuracy improvement that can be achieved by modifying the existing NPRS design, and request to investigate a possible enhancement of NPRS design.

Proposal 3. Do not specify RSTD-related requirement in the colliding NPRS scenario under current NPRS sequence design. RAN4 to revisit the requirement if RAN1 makes changes to the existing NPRS design.
Discussion: 

Huawei: support #1 and #2. For #3, it is early to conclude that no requirements wil be defined. The accuracy can be relaxed a little more. 

Qualcomm: for #3, we can have further discussion. We can wait for RAN1 on the conclusion on this issue.
Ericsson: The conclusion is based on AWGN channel simulation. AWGN simulation result does not apply for the requirements. We need more simulation results in fading condition.

Qualcomm: the test case is defined under AWGN channel. The performance issue can be found in AWGN channel. Considering the test cases under AWGN, we cannot ignore the issue.

Ericsson: the requirement is generic while the test is the separate thing. Please show the simulation results in other channel and then we can discuss it.

Qualcomm: requirement is based on a certain condition. If we see the different performance under some condition, we cannot say we are fine with the requirement. We can look into the fading channel. I do not think there is much way around.

Huawei: Technically, the poor performance can be observed. We need send the LS to RAN1 in this meeting.

Ericsson: The proposal is the physical layer. It is not a small change.
Decision:

Noted


LS

R4-1801959
NPRS design enhancement for colliding NPRS





Source: Qualcomm Incorporated

Abstract: 

LS to inform RAN1 for potential performance improvement from modified NPRS design.
RAN4 has been discussing the RSTD measurement accuracy requirement for NB-IoT UE. During RAN4 #86 meeting, RAN4 observed that 

· RSTD measurement accuracy is substantially degraded in the colliding NPRS configuration due to the inherent limited cross-correlation property of NPRS.

· Degraded RSTD measurement accuracy in the collding NPRS configuration may unfavorably restrict the network deployment options in NB-IoT positioning.

· Such performance degradation can be resolved by modifying the existing NPRS sequence design, e.g., to use different set of NPRS sequences across different radio frames as discussed in R4-1801958 (attached).

Based on these observations, RAN4 would respectfully request RAN1 to investigate the RSTD measurement performance issue in NB-IoT positioning with the colliding NPRS configuration, including a potential modification in the NPRS design for the improved performance.

Discussion: 

Decision:

Noted


CR: RSTD measurement delay
R4-1802657
CR for intra frequency RSTD reporting delay test case for eNB-IOT positioning





36.133
  CR-5614  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

Introduce intra-frequency RSTD report delay test case for NB-IOT

Discussion: 

Ericsson: where does the number come from for random access?

Huawei: it comes from SI reading requirement. It is widely used.

Ericsson: it is for known cell or unknown cell?

Huawei: in section A.6.1.16.
Qualcomm: when PRS is getting transmitted, we had some comments that we do not know when UE goes into the idle. We should transmit PRS from T1 rather than T2.

Huawei: we can update taking it into account.
Decision:

Revised to R4-1803094 (from R4-1802657) 


R4-1803094
CR for intra frequency RSTD reporting delay test case for eNB-IOT positioning





36.133
  CR-5614  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

Introduce intra-frequency RSTD report delay test case for NB-IOT

Discussion: 

Ericsson: reference and wording need be improved and term is not aligned (T_search..)
Decision:

Revised to R4-1803483 (from R4-1803094) 


R4-1803483
CR for intra frequency RSTD reporting delay test case for eNB-IOT positioning





36.133
  CR-5614  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

Introduce intra-frequency RSTD report delay test case for NB-IOT

Discussion: 

Decision:

Agreed


R4-1802661
CR for intra frequency RSTD reporting delay test case for eNB-IOT positioning R15





36.133
  CR-5618  Cat: A (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

Introduce intra-frequency RSTD accuracy test case for NB-IOT in enhanced coverage.
Discussion: 

Decision:

Agreed


R4-1802658
CR for inter frequency RSTD reporting delay test case for eNB-IOT positioning





36.133
  CR-5615  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

Introduce inter-frequency RSTD report delay test case for NB-IOT

Discussion: 

Decision:

Revised to R4-1803095 (from R4-1802658) 


R4-1803095
CR for inter frequency RSTD reporting delay test case for eNB-IOT positioning





36.133
  CR-5615  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

Introduce inter-frequency RSTD report delay test case for NB-IOT

Discussion: 

Decision:

Revised to R4-1803484 (from R4-1803095) 


R4-1803484
CR for inter frequency RSTD reporting delay test case for eNB-IOT positioning





36.133
  CR-5615  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

Introduce inter-frequency RSTD report delay test case for NB-IOT

Discussion: 

Decision:

Agreed


R4-1802662
CR for inter frequency RSTD reporting delay test case for eNB-IOT positioning R15





36.133
  CR-5619  Cat: A (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

Introduce inter-frequency RSTD report delay test case for NB-IOT

Discussion: 

Decision:

Agreed


R4-1802659
CR for intra RSTD accuracy test case for eNB-IOT positioning in normal coverage





36.133
  CR-5616  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

Introduce intra-frequency RSTD accuracy test case for NB-IOT in normal coverage.
Discussion: 

Qualcomm: we prefer not to introduce anything until we resolve this colliding issue.
R&S: This exists in the spec. We need change the numer of section.

Huawei: this is for the colliding case.
Decision:

Noted


R4-1802663
CR for intra RSTD accuracy test case for eNB-IOT positioning in normal coverage R15





36.133
  CR-5620  Cat: A (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

Discussion: 

Decision:

Withdrawn


R4-1802660
CR for intra RSTD accuracy test case for eNB-IOT positioning in enhanced coverage





36.133
  CR-5617  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

Introduce intra-frequency RSTD accuracy test case for NB-IOT in enhanced coverage.
Discussion: 

Decision:

Noted


R4-1802664
CR for intra RSTD accuracy test case for eNB-IOT positioning in enhanced coverage R15





36.133
  CR-5621  Cat: A (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

Introduce intra-frequency RSTD accuracy test case for NB-IOT in enhanced coverage.
Discussion: 

Decision:

Withdrawn


R4-1802862
OTDOA NB-IoT: Corrections to core and test requirements for NB-IOT Positioning tests (Rel-14)





36.133
  CR-5657  Cat: F (Rel-14) v14.6.0





Source: Rohde & Schwarz

Abstract: 

Several inconsistencies corrected:

-
Redundant nCell 3 notification removed from test cases.

-
In TC A.9.8.16 changed reference to correct core requirement. )

-
Measurement period corrected from 5120 to 5760ms

-
NB-IOT timing offset corrected from 1 to 3us.

-
LTE Antenna config corrected from 2x1 to 1x1.

-
NPDCCH and NOCGN parameters added.

-
Part A Configuration changed from N/A to TBD.

-
Several references not correct

Discussion: 

Qualcomm: can we change TBD?

R&S: OK.
Decision:

Agreed


R4-1803096
OTDOA NB-IoT: Corrections to core and test requirements for NB-IOT Positioning tests (Rel-14)





36.133
  CR-5657  Cat: F (Rel-14) v14.6.0





Source: Rohde & Schwarz

Abstract: 

Several inconsistencies corrected:

-
Redundant nCell 3 notification removed from test cases.

-
In TC A.9.8.16 changed reference to correct core requirement. )

-
Measurement period corrected from 5120 to 5760ms

-
NB-IOT timing offset corrected from 1 to 3us.

-
LTE Antenna config corrected from 2x1 to 1x1.

-
NPDCCH and NOCGN parameters added.

-
Part A Configuration changed from N/A to TBD.

-
Several references not correct

Discussion: 

Decision:

Withdrawn


R4-1802863
OTDOA NB-IoT: Corrections to core and test requirements for NB-IOT Positioning tests (Rel-15)





36.133
  CR-5658  Cat: A (Rel-15) v15.1.0





Source: Rohde & Schwarz

Abstract: 

Several inconsistencies corrected:

-
Redundant nCell 3 notification removed from test cases.

-
In TC A.9.8.16 changed reference to correct core requirement. )

-
Measurement period corrected from 5120 to 5760ms

-
NB-IOT timing offset corrected from 1 to 3us.

-
LTE Antenna config corrected from 2x1 to 1x1.

-
NPDCCH and NOCGN parameters added.

-
Part A Configuration changed from N/A to TBD.

-
Several references not correct

Discussion: 

Decision:

Agreed


5.6.2.2
Mobility enhancement [NB_IOTenh-Core/Perf]

5.6.3
UE demodulation(36.101) [NB_IOTenh-Perf]

5.7
LTE based V2X [LTE_V2X]

5.7.1
UE RF (36.101) [LTE_V2X-Core]
R4-1801538
Update EVM requirements for V2X





36.101
  CR-4863  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was agreed.



R4-1801539
Update EVM requirements for V2X





36.101
  CR-4864  Cat: A (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was agreed.



R4-1801540
IBE requirements for intra-band contiguous multiple carriers





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

LGE: we had an offline discussion.

Decision: 

The document was noted.


R4-1801945
Discussion on IBE Requirement for V2X Service Waveforms





Source: Qualcomm Inc.

Discussion: 

Decision: 

The document was noted.



R4-1801541
CR on IBE requirements for intra-band contiguous multiple carriers





36.101
  CR-4865  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was revised in R4-1803378.


R4-1803378
CR on IBE requirements for intra-band contiguous multiple carriers





36.101
  CR-4865  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was agreed.




R4-1801542
CR on IBE requirements for intra-band contiguous multiple carriers





36.101
  CR-4866  Cat: A (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was agreed.


R4-1802550
MPR for non-contiguous resource allocation





Source: Ericsson

Abstract: 

this paper provides some views on option to be chosen of MPR requirement

Discussion: 

Decision: 

The document was noted.


R4-1801944
Discussion on Handling EIRP Requirements for Regional Requirements for V2X





Source: Qualcomm Inc.

Discussion: 

Decision: 

The document was noted.



R4-1803345
Way forward on V2X RF Maintenance 





Source: Qualcomm Inc.

Discussion: 

Decision: 

The document was revised in R4-1803355.

R4-1803355
Way forward on V2X RF Maintenance 





Source: Qualcomm Inc.

Discussion: 

Huawei: Is the content the same shared on the reflector?

Qualcomm: The same

Decision: 

The document was approved.

5.7.2
RRM (36.133) [LTE_V2X-Core/Perf]
Conditions for V2X GNSS reliability
R4-1802230
Changes to conditions for V2X GNSS reliability requirements





36.133
  CR-5574  Cat: F (Rel-14) v14.6.0





Source: Spirent Communications

Abstract: 

The conditions for V2X GNSS reliability requirements in Table B.6.1-1 have square brackets, are not achievable, are not consistent, as follows:

1. The "number of generated satellites per system" is still in square brackets at [8]. It is proposed that 6 is sufficient and consistent with the number commonly used in testing GNSS in RAN 4 and RAN 5.

2. The HDOP range of 1.4 to 2.1 would be unachievable with 8 satellites and even with just 6 it is difficult to achieve such a poor HDOP. It is proposed to delete this condition and leave it to RAN 5 to make a sensible choice of satellites.

3. Both QZSS and SBAS are not "full" GNSSs and therefore do not have sufficient satellites to allow 6 (or 8) to be simulated. In addition they are always used in GNSS recievers as "additions" to the "full" GNSSs and therefore are not necessary for testing these requirements  even if they are supported by the DUT UE. It is therefore proposed to delete them both.

1. The "number of generated satellites per system" is set to 6.

2. The HDOP range is deleted.

3. Both QZSS and SBAS are deleted.

Discussion: 

Qualcomm: we do not have objection for CR but we need more time to check the number of 6.
Decision:

Agreed


R4-1802229
Changes to conditions for V2X GNSS reliability requirements





36.133
  CR-5573  Cat: A (Rel-15) v15.1.0





Source: Spirent Communications

Abstract: 

The conditions for V2X GNSS reliability requirements in Table B.6.1-1 have square brackets, are not achievable, are not consistent, as follows:

1. The "number of generated satellites per system" is still in square brackets at [8]. It is proposed that 6 is sufficient and consistent with the number commonly used in testing GNSS in RAN 4 and RAN 5.

2. The HDOP range of 1.4 to 2.1 would be unachievable with 8 satellites and even with just 6 it is difficult to achieve such a poor HDOP. It is proposed to delete this condition and leave it to RAN 5 to make a sensible choice of satellites.

3. Both QZSS and SBAS are not "full" GNSSs and therefore do not have sufficient satellites to allow 6 (or 8) to be simulated. In addition they are always used in GNSS recievers as "additions" to the "full" GNSSs and therefore are not necessary for testing these requirements  even if they are supported by the DUT UE. It is therefore proposed to delete them both.

1. The "number of generated satellites per system" is set to 6.

2. The HDOP range is deleted.

3. Both QZSS and SBAS are deleted.

Discussion: 

Decision:

Agreed


PSSCH RMC configuration
R4-1802623
CR on introducing PSSCH RMC configuration for V2X UE autonomous resource selection/reselection measurement tests R14





36.133
  CR-5604  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

For UE autonomous resource selection/reselection measurement tests, the subchannel with 5RBs are used and the number of allocated PSSCH RBs shall be three. However, only PSSCH RMC with 48RBs are defined in TS 36.133.

Introduction of PSSCH RMC configuration for autonomous resource selection/reselection measurement tests.
Discussion: 

Decision:

Agreed


R4-1802624
CR on introducing PSSCH RMC configuration for V2X UE autonomous resource selection/reselection measurement tests R15





36.133
  CR-5605  Cat: A (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

For UE autonomous resource selection/reselection measurement tests, the subchannel with 5RBs are used and the number of allocated PSSCH RBs shall be three. However, only PSSCH RMC with 48RBs are defined in TS 36.133.

Introduction of PSSCH RMC configuration for autonomous resource selection/reselection measurement tests.
Discussion: 

Decision:

Agreed


5.7.3
UE demodulation (36.101) [LTE_V2X-Perf]
Timing offset

R4-1801685
Discussion on timing offset for eNB sync test





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we analyze the timing offset for V2X eNB sync test and propose that

Proposal 1: Confirm the timing offset values for the eNB sync test.
Discussion: 

Decision:

Noted


CR

R4-1801686
CR for removing square bracket for V2X eNB sync test (Rel-14)





36.101
  CR-4876  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

In this CR, the square bracket for timing offset of eNB sync test is removed.

Discussion: 

No comments received.
Decision:

Revised to R4-1803098 (from R4-1801686) 


R4-1803098
CR for removing square bracket for V2X eNB sync test (Rel-14)





36.101
  CR-4876  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

In this CR, the square bracket for timing offset of eNB sync test is removed.

Discussion: 

Decision:

Agreed


R4-1801687
CR for removing square bracket for V2X eNB sync test (Rel-15)





36.101
  CR-4877  Cat: A (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

In this CR, the square bracket for timing offset of eNB sync test is removed.

Discussion: 

Decision:

Agreed


5.8
Enhanced LAA for LTE [LTE_eLAA-Core]

5.8.1
General [LTE_eLAA-Core]

5.8.2
UE RF (36.101) [LTE_eLAA-Core]

5.8.3
BS RF (36.104/36.141 etc) [LTE_eLAA-Core/Perf]

5.8.4
BS demodulation (36.104/36.141) [LTE_eLAA-Perf]

5.9
Enhancements on Full-Dimension (FD) MIMO for LTE [LTE_eFDMIMO-Perf]

5.9.1
UE Demodualtion/CSI (36.101) [LTE_eFDMIMO-Perf]
Rank 1 semi-open-loop
Simulation results
R4-1802042
Update simulation results summary of eFD-MIMO demodulation test cases





Source: Samsung

Abstract: 

Summary of simulation results.
Discussion: 

Decision:

Noted


R4-1801692
Discussion and evaluations for eFD-MIMO rank 1 semi-open-loop transmission





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we present the evaluation results for updated rank 1 semi-open-loop transmission test. Alignment and impairment results are captured below:

	
	SNR (dB)

	Alignment result
	-2.0

	Impairment result
	-0.5


Discussion: 

Decision:

Noted


R4-1801962
Simulation result for semi-OL rank1 transmission





Source: Qualcomm Incorporated

Abstract: 

In this paper, we presented the simulation result for semi-open loop rank-1 transmission based on the revised RAN1 design [1][2]. Observation and proposal in this paper is summarized as follows:

Observation 1. Under the revised TPR for semi-open loop rank-1 transmission in [1][2], 70% of the maximum throughput can be achieved at -1.1dB in FDD, and -1.4dB in TDD without implementation margin.
Discussion: 

Decision:

Noted


R4-1802040
Simulation results for Semi-OL rank1 test





Source: Samsung

Abstract: 

In this contribution, we provide impairment results for semi-OL rank1 test cases based on modifications in RAN1 for transmission equation.
We summarized required SNR point with 70% relative TP for impairment results:

	SNR for 70% TP
	FDD
	TDD

	Rank1 (new)
	2.6 dB
	2.8 dB


Discussion: 

Decision:

Revised to R4-1803160 (from R4-1802040) 


R4-1803160
Simulation results for Semi-OL rank1 test





Source: Samsung

Abstract: 

In this contribution, we provide impairment results for semi-OL rank1 test cases based on modifications in RAN1 for transmission equation.
We summarized required SNR point with 70% relative TP for impairment results:

	SNR for 70% TP
	FDD
	TDD

	Rank1 (new)
	2.6 dB
	2.8 dB


Discussion: 

Decision:

Noted


CR
R4-1802041
Correction CR for Semi-OL rank1 test (CAT F)





36.101
  CR-4927  Cat: F (Rel-14) v14.6.0





Source: Samsung

Abstract: 

For semi-OL rank 1, the formula for CQI calculation for semi-OL rank 1 transmission as given by:
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Following RAN1 agreements (R1-172160), the scale factor 1/sqrt(2) in SFBC precoding is removed to allow using full trasmission power for CQI calculation.

In order to align with RAN1 assumption, SNR requirements for semi-OL rank1 need to be revsied based on such modifications in RAN1 for transmission equaltion.

Revised SNR requirements based on new simiulation results from companies.
Discussion: 

Decision:

Revised to R4-1803161 (from R4-1802041) 


R4-1803161
Correction CR for Semi-OL rank1 test (CAT F)





36.101
  CR-4927  Cat: F (Rel-14) v14.6.0





Source: Samsung

Abstract: 

For semi-OL rank 1, the formula for CQI calculation for semi-OL rank 1 transmission as given by:
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Following RAN1 agreements (R1-172160), the scale factor 1/sqrt(2) in SFBC precoding is removed to allow using full trasmission power for CQI calculation.

In order to align with RAN1 assumption, SNR requirements for semi-OL rank1 need to be revsied based on such modifications in RAN1 for transmission equaltion.

Revised SNR requirements based on new simiulation results from companies.
Discussion: 

Decision:

Agreed


R4-1802045
Correction CR for Semi-OL rank1 test (CAT A)





36.101
  CR-4928  Cat: A (Rel-15) v15.1.0





Source: Samsung

Abstract: 

For semi-OL rank 1, the formula for CQI calculation for semi-OL rank 1 transmission as given by:
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Following RAN1 agreements (R1-172160), the scale factor 1/sqrt(2) in SFBC precoding is removed to allow using full trasmission power for CQI calculation.

In order to align with RAN1 assumption, SNR requirements for semi-OL rank1 need to be revsied based on such modifications in RAN1 for transmission equaltion.

Revised SNR requirements based on new simiulation results from companies.
Discussion: 

Decision:

Agreed


Maintenance CR: FRC
R4-1801693
CR: correction for eFD-MIMO semi-open-loop test FRC





36.101
  CR-4880  Cat: F (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

In current Spec, the calculation for eFDMIMO semi-open-loop FRC is not well calibrated. The binary channel bits for subframe 0 and subframe 1,4,6,9 should be revised.

The binary channel bits for subframe 0 and subframe 1,4,6,9 is corrected.

Discussion: 

Decision:

Noted


5.9.2
CRI-RS Enhancement [LTE_eFDMIMO-Perf]

5.10
Other WIs [WI code]

5.10.1
RF [WI code or TEI13/TEI14]
<BS RF CR>

R4-1802007
Correction to GSM/EDGE output power dynamics





37.141
  CR-0808  Cat: F (Rel-13) v13.9.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was agreed.



R4-1802008
Correction to GSM/EDGE output power dynamics





37.141
  CR-0809  Cat: A (Rel-14) v14.6.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was agreed.



R4-1802009
Correction to GSM/EDGE output power dynamics





37.141
  CR-0810  Cat: A (Rel-15) v15.1.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was agreed.



<UE RF CR>
<Deafult power class>

R4-1801792
CR to 36.101 on default power class





36.101
  CR-4899  Cat: F (Rel-13) v13.10.0





Source: Intel Corporation

Secretary pointed out that content of Clauses affected filed is missing.

Discussion: 

Note: the conent was agreed.
Decision: 

The document was revised in R4-1803212.



R4-1803212
CR to 36.101 on default power class





36.101
  CR-4899  Cat: F (Rel-13) v13.10.0





Source: Intel Corporation

Discussion: 

Note: the conent was agreed.

Decision: 

The document was agreed.



R4-1801793
CR to 36.101 on default power class





36.101
  CR-4900  Cat: A (Rel-14) v14.6.0





Source: Intel Corporation

Discussion: 

Decision: 

The document was agreed.


<UL MIMO>

No presentation is needed.

The change is that Band 68 is added into Table 6.2.2B-1
R4-1802131
Correction to UL-MIMO MOP Table Rel-13





36.101
  CR-4934  Cat: F (Rel-13) v13.10.0





Source: Nokia

Discussion: 

R&S: There is a corresponding Rel15 CR for Cat F where different tolerance for B68 is proposed. Need clarification.

Nokia: This must be an error.
Decision: 

The document was agreed.



R4-1802132
Correction to UL-MIMO MOP Table Rel-14





36.101
  CR-4935  Cat: A (Rel-14) v14.6.0





Source: Nokia

Discussion: 

Decision: 

The document was agreed.



R4-1802133
Correction to UL-MIMO MOP Table Rel-15





36.101
  CR-4936  Cat: F (Rel-15) v15.1.0





Source: Nokia

Discussion: 

Note: Tolerance for B68 needs to be consistent between Rel13 and Rel15.

Decision: 

The document was revised in R4-1803214.


R4-1803214
Correction to UL-MIMO MOP Table Rel-15





36.101
  CR-4936  Cat: F (Rel-15) v15.1.0





Source: Nokia

Discussion: 

Decision: 

The document was agreed.


<CA 1+3+11>
No presentation is needed.

Session chair note: 
1. The change is Uplink configuraion for CA_1A-3A-11A is added. 
2. The t-doc(s) for Cat A CR(s) should be taken in the same agenda item of the root CR.
3. The date in the date field does not follow the rule.
R4-1802979
CR to TS 36.101: Correction of CA table 7.3.1A-0bD R14





36.101
  CR-4964  Cat: F (Rel-14) v14.6.0





Source: Intel Corporation

Discussion: 

Note: the content is agreed. Only coversheet is revised.

Decision: 

The document was revised in R4-1803215.



R4-1803215
CR to TS 36.101: Correction of CA table 7.3.1A-0bD R14





36.101
  CR-4964  Cat: F (Rel-14) v14.6.0





Source: Intel Corporation

Discussion: 

Note: the content is agreed. Only coversheet is revised.

Decision: 

The document was agreed.


R4-1802980
CR to TS 36.101: Correction of CA table 7.3.1A-0bD R15





36.101
  CR-4965  Cat: A (Rel-15) v15.1.0





Source: Intel Corporation

Discussion: 

Decision: 

The document was agreed.

<CA 2+46+66>
R4-1802981
CR to TS 36.101: Correction of CA table 7.3.1A-6 R14





36.101
  CR-4966  Cat: F (Rel-14) v14.6.0





Source: Intel Corporation

Discussion: 

Qualcomm: we do not understand why we need to delete these rows.

Decision: 

The document was agreed.

R4-1802982
CR to TS 36.101: Correction of CA table 7.3.1A-6 R15





36.101
  CR-4967  Cat: A (Rel-15) v15.1.0





Source: Intel Corporation

Discussion: 

Decision: 

The document was agreed.

<UE co-existene between B28 and B66>
No presentation is needed.

Session chair note: The change is allow Band 28 to protect Band 66 DL with exceptions for higher emissions at 3rd Tx harmonic by applying ‘Note 2’
The CR will be endorsed since that does not have Cat A CRs.

R4-1801909
Correction of UE co-existence from band 28 into band 66





36.101
  CR-4915  Cat: F (Rel-13) v13.10.0





Source: Sequans Communications

Abstract: 

Allow exceptions for harmonic emissions from band 28 into band 66

Discussion: 

Note: the content is agreed.
Decision: 

The document was technically endorsed.


R4-1803232
Correction of UE co-existence from band 28 into band 66





36.101
  CR-XXXX  Cat: A (Rel-14) v14.6.0





Source: Sequans Communications

Abstract: 

Allow exceptions for harmonic emissions from band 28 into band 66

Discussion: 

Note: the content is not the same as that of corresponding Cat F CR.
Decision: 

The document was noted.

R4-1803233
Correction of UE co-existence from band 28 into band 66





36.101
  CR-XXXX  Cat: A (Rel-15) v15.1.0





Source: Sequans Communications

Discussion: 

Note: the content is not the same as that of corresponding Cat F CR.
Decision: 

The document was noted.

<UE co-existene to protect B66>

No presentation is needed.

Session chair note: The Category for CRs for Rel14 and 15 should be Cat A.
R4-1802024
Corrections to Spurious emission band UE co-existence for CA





36.101
  CR-4924  Cat: F (Rel-13) v13.10.0





Source: Dish Network

Abstract: 

Adding missing protection for B66 from CA_2A-5A, CA_2A-12A, and CA_4A-5A 

Discussion: 

Decision: 

The document was agreed.


R4-1802025
Corrections to Spurious emission band UE co-existence for CA





36.101
  CR-4925  Cat: F (Rel-14) v14.6.0





Source: Dish Network

Abstract: 

Adding missing protection for B66 from CA_2A-5A, CA_2A-12A, and CA_4A-5A 

Discussion: 

Need to be Cat A CR.
Decision: 

The document was revised in R4-1803217.



R4-1803217
Corrections to Spurious emission band UE co-existence for CA





36.101
  CR-4925  Cat: A (Rel-14) v14.6.0





Source: Dish Network

Abstract: 

Adding missing protection for B66 from CA_2A-5A, CA_2A-12A, and CA_4A-5A 

Discussion: 

Need to be Cat A CR.
Decision: 

The document was agreed.


R4-1802026
Corrections to Spurious emission band UE co-existence for CA





36.101
  CR-4926  Cat: F (Rel-15) v15.1.0





Source: Dish Network

Abstract: 

Adding missing protection for B66 from CA_2A-5A, CA_2A-12A, and CA_4A-5A

Discussion: 

Need to be Cat A CR.
Decision: 

The document was revised in R4-1803218.



R4-1803218
Corrections to Spurious emission band UE co-existence for CA





36.101
  CR-4926  Cat: A (Rel-15) v15.1.0





Source: Dish Network

Abstract: 

Adding missing protection for B66 from CA_2A-5A, CA_2A-12A, and CA_4A-5A

Discussion: 

Need to be Cat A CR.
Decision: 

The document was agreed.

<Withdrawn>

R4-1801794
CR to 36.101 on default power class





36.101
  CR-4901  Cat: A (Rel-15) v15.1.0





Source: Intel Corporation

Discussion: 

Decision: 

The document was withdrawn.



R4-1801908
Correction of UE co-existence from band 28 into band 66





36.101
  CR-4914  Cat: F (Rel-13) v13.10.0





Source: Sequans Communications

Discussion: 

Decision: 

The document was withdrawn.


5.10.2
RRM [WI code or TEI13/TEI14]
UE Cat1bis
Maintenance: clean-up
R4-1801482
Remove [ ] from UE Cat 1bis RRM requirements (Rel-14)





36.133
  CR-5527  Cat: F (Rel-14) v14.6.0





Source: Bureau Veritas, Anritsu, Qualcomm

Abstract: 

There are square brackets in some RRM requirements for Cat 1bis UE. To finalise the requirements and allow RAN5 to define the test cases, the square brackets need to be removed.

Remove [ ] from UE Category 1bis RRM requirements.

Discussion: 

Decision:

Agreed


R4-1801483
Remove [ ] from UE Cat 1bis RRM requirements (Rel-15)





36.133
  CR-5528  Cat: A (Rel-15) v15.1.0





Source: Bureau Veritas, Anritsu, Qualcomm

Abstract: 

There are square brackets in some RRM requirements for Cat 1bis UE. To finalise the requirements and allow RAN5 to define the test cases, the square brackets need to be removed.

Remove [ ] from UE Category 1bis RRM requirements.

Discussion: 

Decision:

Agreed


Intra-frequency RSTD reporting delay test case
R4-1801910
Correction of test requirements for RSTD intra-frequency reporting delay for Cat1Bis (Rel-14)





36.133
  CR-5554  Cat: F (Rel-14) v14.6.0





Source: Rohde & Schwarz

Abstract: 

For UE Category 1Bis, new RSTD measurement reporting delay test requirements have been introduced. The measurement time is doubled, to give the UE more PRS occasions to measure. However, the Test Configuration in TC A.8.12.1.2A and A.8.12.2.2A has not been modified accordingly. The length of T2 and T3 and the PRS Muting pattern are defined only for the legacy (not Category 1Bis) requirement.

New Tables A.8.12.1.2A-1 and A.8.12.2.2A-1 added respectively to TC A.8.12.1.2A and A.8.12.2.2A for UE Category 1Bis with specific test parameters as follows:

•
PRS Mutting Info has been extended to 16 bits

•
Length of T2 and T3 has been doubled to 2.56s

Discussion: 

Decision:

Revised to R4-1803473 (from R4-1801910) 


R4-1803473
Correction of test requirements for RSTD intra-frequency reporting delay for Cat1Bis (Rel-14)





36.133
  CR-5554  Cat: F (Rel-14) v14.6.0





Source: Rohde & Schwarz

Abstract: 

For UE Category 1Bis, new RSTD measurement reporting delay test requirements have been introduced. The measurement time is doubled, to give the UE more PRS occasions to measure. However, the Test Configuration in TC A.8.12.1.2A and A.8.12.2.2A has not been modified accordingly. The length of T2 and T3 and the PRS Muting pattern are defined only for the legacy (not Category 1Bis) requirement.

New Tables A.8.12.1.2A-1 and A.8.12.2.2A-1 added respectively to TC A.8.12.1.2A and A.8.12.2.2A for UE Category 1Bis with specific test parameters as follows:

•
PRS Mutting Info has been extended to 16 bits

•
Length of T2 and T3 has been doubled to 2.56s

Discussion: 

Decision:

Agreed


R4-1801911
Correction of test requirements for RSTD intra-frequency reporting delay for Cat1Bis (Rel-15)





36.133
  CR-5555  Cat: A (Rel-15) v15.1.0





Source: Rohde & Schwarz

Abstract: 

For UE Category 1Bis, new RSTD measurement reporting delay test requirements have been introduced. The measurement time is doubled, to give the UE more PRS occasions to measure. However, the Test Configuration in TC A.8.12.1.2A and A.8.12.2.2A has not been modified accordingly. The length of T2 and T3 and the PRS Muting pattern are defined only for the legacy (not Category 1Bis) requirement.

New Tables A.8.12.1.2A-1 and A.8.12.2.2A-1 added respectively to TC A.8.12.1.2A and A.8.12.2.2A for UE Category 1Bis with specific test parameters as follows:

•
PRS Mutting Info has been extended to 16 bits

•
Length of T2 and T3 has been doubled to 2.56s

Discussion: 

Decision:

Agreed


Inter-frequency RSTD reporting delay test case
R4-1801912
Correction of test requirements for RSTD inter-frequency reporting delay for Cat1Bis (Rel-14)





36.133
  CR-5556  Cat: F (Rel-14) v14.6.0





Source: Rohde & Schwarz

Abstract: 

For UE Category 1Bis, new RSTD measurement reporting delay test requirements have been introduced. The measurement time is doubled, to give the UE more PRS occasions to measure. However, the Test Configuration in TC A.8.13.1.2A and A.8.13.2.2A has not been modified accordingly. The length of T2 and T3 and the PRS Muting pattern are defined only for the legacy (not Category 1Bis) requirement.

New Tables A.8.13.1.2A-1 and A.8.13.2.2A-1 added respectively to TC A.8.13.1.2A and A.8.13.2.2A for UE Category 1Bis with specific test parameters as follows:

•
PRS Mutting Info has been extended to 16 bits

•
Length of T2 and T3 has been doubled to 5.12s

Discussion: 

Decision:

Agreed


R4-1801913
Correction of test requirements for RSTD inter-frequency reporting delay for Cat1Bis (Rel-15)





36.133
  CR-5557  Cat: A (Rel-15) v15.1.0





Source: Rohde & Schwarz

Abstract: 

For UE Category 1Bis, new RSTD measurement reporting delay test requirements have been introduced. The measurement time is doubled, to give the UE more PRS occasions to measure. However, the Test Configuration in TC A.8.13.1.2A and A.8.13.2.2A has not been modified accordingly. The length of T2 and T3 and the PRS Muting pattern are defined only for the legacy (not Category 1Bis) requirement.

New Tables A.8.13.1.2A-1 and A.8.13.2.2A-1 added respectively to TC A.8.13.1.2A and A.8.13.2.2A for UE Category 1Bis with specific test parameters as follows:

•
PRS Mutting Info has been extended to 16 bits

•
Length of T2 and T3 has been doubled to 5.12s

Discussion: 

Decision:

Agreed


RSTD measurement accuracy test case
R4-1801914
Correction of test requirements for RSTD measurement performance for Cat1Bis (Rel-14)





36.133
  CR-5558  Cat: F (Rel-14) v14.6.0





Source: Rohde & Schwarz

Abstract: 

For UE Category 1Bis, RSTD Intra-Frequency Accuracy Requirements in section 9.1.10.5 and Inter-Frequency Requirements in section 9.1.10.6 apply (according to section 3.6.1).

The accuracy requirements are identical to the legacy accuracy requirements (section 9.1.10.1 and 2). However, the measurement time (section 8.1.2.5.3, 4, 5 and 7) has been relaxed. The current test requirements do not take into account this relaxation

New sections A.9.8.1.2A, A.9.8.2.2A, A.9.8.3.2A and A.9.8.4.2A added respectively in TC A.9.8.1, A.9.8.2, A.9.8.3 and A.9.8.4 with specific testing parameters for UE Category 1Bis:

•
PRS Mutting Info has been extended to 16 bits

•
Measurement time has been doubled

Discussion: 

Decision:

Revised to R4-1803474 (from R4-1801914) 


R4-1803474
Correction of test requirements for RSTD measurement performance for Cat1Bis (Rel-14)





36.133
  CR-5558  Cat: F (Rel-14) v14.6.0





Source: Rohde & Schwarz

Abstract: 

For UE Category 1Bis, RSTD Intra-Frequency Accuracy Requirements in section 9.1.10.5 and Inter-Frequency Requirements in section 9.1.10.6 apply (according to section 3.6.1).

The accuracy requirements are identical to the legacy accuracy requirements (section 9.1.10.1 and 2). However, the measurement time (section 8.1.2.5.3, 4, 5 and 7) has been relaxed. The current test requirements do not take into account this relaxation

New sections A.9.8.1.2A, A.9.8.2.2A, A.9.8.3.2A and A.9.8.4.2A added respectively in TC A.9.8.1, A.9.8.2, A.9.8.3 and A.9.8.4 with specific testing parameters for UE Category 1Bis:

•
PRS Mutting Info has been extended to 16 bits

•
Measurement time has been doubled

Discussion: 

Decision:

Agreed


R4-1801915
Correction of test requirements for RSTD measurement performance for Cat1Bis (Rel-15)





36.133
  CR-5559  Cat: A (Rel-15) v15.1.0





Source: Rohde & Schwarz

Abstract: 

For UE Category 1Bis, RSTD Intra-Frequency Accuracy Requirements in section 9.1.10.5 and Inter-Frequency Requirements in section 9.1.10.6 apply (according to section 3.6.1).

The accuracy requirements are identical to the legacy accuracy requirements (section 9.1.10.1 and 2). However, the measurement time (section 8.1.2.5.3, 4, 5 and 7) has been relaxed. The current test requirements do not take into account this relaxation

New sections A.9.8.1.2A, A.9.8.2.2A, A.9.8.3.2A and A.9.8.4.2A added respectively in TC A.9.8.1, A.9.8.2, A.9.8.3 and A.9.8.4 with specific testing parameters for UE Category 1Bis:

•
PRS Mutting Info has been extended to 16 bits

•
Measurement time has been doubled

Discussion: 

Decision:

Agreed


Correction of references
R4-1801916
RRM-Cat1Bis: Missing references to the core requirements (Rel-14)





36.133
  CR-5560  Cat: F (Rel-14) v14.6.0





Source: Rohde & Schwarz

Abstract: 

For Cat1bis UE, the same performance test requirements sections as for the legacy UE apply. However the Cat1bis specific core requirements sections need to be references. These are missing.

In test requirement sections of performance requirements, added references to the appropriate core requirement sections for Cat1bis UE.

Discussion: 

Decision:

Agreed


R4-1801917
RRM-Cat1Bis: Missing references to the core requirements (Rel-15)





36.133
  CR-5561  Cat: A (Rel-15) v15.1.0





Source: Rohde & Schwarz

Abstract: 

For Cat1bis UE, the same performance test requirements sections as for the legacy UE apply. However the Cat1bis specific core requirements sections need to be references. These are missing.

In test requirement sections of performance requirements, added references to the appropriate core requirement sections for Cat1bis UE.

Discussion: 

Decision:

Agreed


LAA
Remove LBT modelling and related correction
R4-1801659
Correction of test requirement for LAA Test cases A.8.26.x





36.133
  CR-5529  Cat: F (Rel-14) v14.6.0





Source: ANRITSU LTD

Abstract: 

R4-1709089 agreed at RAN4#84 removed the LBT model from LAA Test cases A.8.26.3 and A.8.26.4, but did not include any change to the test requirement which still includes a reference to the number of times the discovery signal occasion is not available. Also, some further parameters for the test cases need to be updated now that the LBT model has been removed. 

a) In the General test parameters table, remove the row “LBT modelling” where it remains.

b) In the Test requirements, remove “+L*measCycleSCell” from the formula for reporting delay where it remains. 
Discussion: 

Decision:

Revised to R4-1803162 (from R4-1801659) 


R4-1803162
Correction of test requirement for LAA Test cases A.8.26.x





36.133
  CR-5529  Cat: F (Rel-14) v14.6.0





Source: ANRITSU LTD

Abstract: 

R4-1709089 agreed at RAN4#84 removed the LBT model from LAA Test cases A.8.26.3 and A.8.26.4, but did not include any change to the test requirement which still includes a reference to the number of times the discovery signal occasion is not available. Also, some further parameters for the test cases need to be updated now that the LBT model has been removed. 

a) In the General test parameters table, remove the row “LBT modelling” where it remains.

b) In the Test requirements, remove “+L*measCycleSCell” from the formula for reporting delay where it remains. 
Discussion: 

Decision:

Agreed


R4-1801660
Correction of test requirement for LAA Test cases A.8.26.x





36.133
  CR-5530  Cat: A (Rel-15) v15.1.0





Source: ANRITSU LTD

Abstract: 

R4-1709089 agreed at RAN4#84 removed the LBT model from LAA Test cases A.8.26.3 and A.8.26.4, but did not include any change to the test requirement which still includes a reference to the number of times the discovery signal occasion is not available. Also, some further parameters for the test cases need to be updated now that the LBT model has been removed. 

a) In the General test parameters table, remove the row “LBT modelling” where it remains.

b) In the Test requirements, remove “+L*measCycleSCell” from the formula for reporting delay where it remains. 

Discussion: 

Decision:

Agreed


Correction to successful report rate threshold
R4-1801711
Correction to successful report rate threshold for FS3 channel occupancy tests





36.133
  CR-5543  Cat: F (Rel-13) v13.10.0





Source: ANRITSU LTD

Abstract: 

In A.9.12.1 and A.9.12.2, channel Occupancy successful report rate threshold is specified with 89% which is not consistent with other test cases where 90% is used as successful rate. 

Successful rate is changed to 90%. 

Discussion: 

Qualcomm: we try to address the accuracy issue in general.
Ericsson: it is based on simulation and we need more discussion based on Qualcomm paper. It seems like tightening the requirement from UE side. 

Anritsu: RAN5 may have issue.
Decision:

Agreed


R4-1801712
Correction to successful report rate threshold for FS3 channel occupancy tests





36.133
  CR-5544  Cat: A (Rel-14) v14.6.0





Source: ANRITSU LTD

Abstract: 

In A.9.12.1 and A.9.12.2, channel Occupancy  successful report rate threshold is specified with 89% which is not consistent with other test cases where 90% is used as successful rate. 

Successful rate is changed to 90%.

Discussion: 

Decision:

Agreed


R4-1801713
Correction to successful report rate threshold for FS3 channel occupancy tests





36.133
  CR-5545  Cat: A (Rel-15) v15.1.0





Source: ANRITSU LTD

Abstract: 

In A.9.12.1 and A.9.12.2, channel Occupancy  successful report rate threshold is specified with 89% which is not consistent with other test cases where 90% is used as successful rate. 

Successful rate is changed to 90%. 

Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that the cover sheet had wrong spec version. So it was revised to R4-1803584. R4-1803584 was agreed.


Correct of reference clause
R4-1801714
Correction to incorrect reference for A8.26.9 and A8.26.10





36.133
  CR-5546  Cat: F (Rel-13) v13.10.0





Source: ANRITSU LTD

Abstract: 

Test spec refers to incorrect requirement. A.8.26.9 and A.8.26.10 refers subclause 8.3.3.2.1 but this requirement is for CA and not for FS3. A.8.26.9 and A.8.26.10 should refer subclause 8.11.2.2.1.1 and 8.11.2.2.2.1 respectively.

For A.8.26.9, modified the reference “Clause 8.3.3.2.1” to “Clause 8.11.2.2.1.1”.

For A.8.26.10, modified the reference “Clause 8.3.3.2.1” to “Clause 8.11.2.2.2.1”.

Discussion: 

Decision:

Agreed


R4-1801715
Correction to incorrect reference for A8.26.9 and A8.26.10





36.133
  CR-5547  Cat: A (Rel-14) v14.6.0





Source: ANRITSU LTD

Abstract: 

Test spec refers to incorrect requirement. A.8.26.9 and A.8.26.10 refers subclause 8.3.3.2.1 but this requirement is for CA and not for FS3. A.8.26.9 and A.8.26.10 should refer subclause 8.11.2.2.1.1 and 8.11.2.2.2.1 respectively.

For A.8.26.9, modified the reference “Clause 8.3.3.2.1” to “Clause 8.11.2.2.1.1”.

For A.8.26.10, modified the reference “Clause 8.3.3.2.1” to “Clause 8.11.2.2.2.1”.

Discussion: 

Decision:

Agreed


R4-1801716
Correction to incorrect reference for A8.26.9 and A8.26.10





36.133
  CR-5548  Cat: A (Rel-15) v15.1.0





Source: ANRITSU LTD

Abstract: 

Test spec refers to incorrect requirement. A.8.26.9 and A.8.26.10 refers subclause 8.3.3.2.1 but this requirement is for CA and not for FS3. A.8.26.9 and A.8.26.10 should refer subclause 8.11.2.2.1.1 and 8.11.2.2.2.1 respectively.

For A.8.26.9, modified the reference “Clause 8.3.3.2.1” to “Clause 8.11.2.2.1.1”.

For A.8.26.10, modified the reference “Clause 8.3.3.2.1” to “Clause 8.11.2.2.2.1”.

Discussion: 

Decision:

Agreed


RSSI and channel occupancy tests
R4-1801981
Measurement variation in LAA RSSI measurement on AWGN-like signal





Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provided our analysis on measurement variation in LAA RSSI measurement. Our observations and proposals are

Observation 1. For AWGN input signal, there is non-negligible variation in RSSI measurement error and the variation decreases as the number of averaged samples increases.

Proposal 1. Relax RSSI measurement accuracy requirement from ±2.5dB to ±3.5dB by adding 1dB margin for RSSI measurement variation on AWGN-like signal. 

Proposal 2. Set Io level at 3.5dB above and below channelOccupancyThreshold in channel occupancy test. 

Proposal 3. Modify test requirement so that channel occupancy reporting between 31 and 36 are taken as correct reporting. 

Discussion: 

Decision:

Noted


R4-1801978
Correction for LAA RSSI measurement accuracy requirement (R13)





36.133
  CR-5567  Cat: F (Rel-13) v13.10.0





Source: Qualcomm Incorporated

Abstract: 

LAA RSSI measurement accuracy requirement does have margin for RSSI measurement variation on AWGN-like signal.     

Add margin for RSSI measurement variation in LAA RSSI measurement accuracy requirement. 

Discussion: 

Decision:

Agreed


R4-1801979
Correction for LAA RSSI measurement accuracy requirement (R14)





36.133
  CR-5568  Cat: A (Rel-14) v14.6.0





Source: Qualcomm Incorporated

Abstract: 

LAA RSSI measurement accuracy requirement does have margin for RSSI measurement variation on AWGN-like signal.     

Add margin for RSSI measurement variation in LAA RSSI measurement accuracy requirement.

Discussion: 

Decision:

Agreed


R4-1801980
Correction for LAA RSSI measurement accuracy requirement (R15)





36.133
  CR-5569  Cat: A (Rel-15) v15.1.0





Source: Qualcomm Incorporated

Abstract: 

LAA RSSI measurement accuracy requirement does have margin for RSSI measurement variation on AWGN-like signal.     

Add margin for RSSI measurement variation in LAA RSSI measurement accuracy requirement.

Discussion: 

Decision:

Agreed


R4-1801975
Correction for LAA channel occupancy test (R13)





36.133
  CR-5564  Cat: F (Rel-13) v13.10.0





Source: Qualcomm Incorporated

Abstract: 

Test requirements for LAA channel occupancy test does have margin for RSSI measurement variation on AWGN signal.     

Add margin for RSSI measurement variation in LAA channel occpancy test. 

Discussion: 

Ericsson: this is UE implemention related.
Decision:

Revised to R4-1803475 (from R4-1801975) 


R4-1803475
Correction for LAA channel occupancy test (R13)





36.133
  CR-5564  Cat: F (Rel-13) v13.10.0





Source: Qualcomm Incorporated

Abstract: 

Test requirements for LAA channel occupancy test does have margin for RSSI measurement variation on AWGN signal.     

Add margin for RSSI measurement variation in LAA channel occpancy test. 

Discussion: 

Decision:

Agreed


R4-1801976
Correction for LAA channel occupancy test (R14)





36.133
  CR-5565  Cat: A (Rel-14) v14.6.0





Source: Qualcomm Incorporated

Abstract: 

Test requirements for LAA channel occupancy test does have margin for RSSI measurement variation on AWGN signal.     

Add margin for RSSI measurement variation in LAA channel occpancy test. 

Discussion: 

Decision:

Agreed


R4-1801977
Correction for LAA channel occupancy test (R15)





36.133
  CR-5566  Cat: A (Rel-15) v15.1.0





Source: Qualcomm Incorporated

Abstract: 

Test requirements for LAA channel occupancy test does have margin for RSSI measurement variation on AWGN signal.     

Add margin for RSSI measurement variation in LAA channel occpancy test. 

Discussion: 

Decision:

Agreed


R4-1801717
Correction to OCNG pattern for FS3 RSSI and channel occupancy tests





36.133
  CR-5549  Cat: F (Rel-13) v13.10.0





Source: ANRITSU LTD

Abstract: 

1.
For A.9.11.1, 9.11.2, 9.12.1, 9.12.2, OP.12 FDD(with MBSFN) is specified for Cell2 however MBSFN is not configured for Cell2.

2.
Inproper formatting in test parameter tables.

Correction:
1.
OCNG pattern is modified from OP.12 FDD(with MBSFN) to OP.14 FDD(w/o MBSFN)

2.
Formats in test parameter tables are corrected.

Discussion: 

Decision:

Agreed


R4-1801718
Correction to OCNG pattern for FS3 RSSI and channel occupancy tests





36.133
  CR-5550  Cat: A (Rel-14) v14.6.0





Source: ANRITSU LTD

Abstract: 

1.
For A.9.11.1, 9.11.2, 9.12.1, 9.12.2, OP.12 FDD(with MBSFN) is specified for Cell2 however MBSFN is not configured for Cell2.

2.
Inproper formatting in test parameter tables.

Correction:
1.
OCNG pattern is modified from OP.12 FDD(with MBSFN) to OP.14 FDD(w/o MBSFN)

2.
Formats in test parameter tables are corrected.

Discussion: 

Decision:

Agreed


R4-1801719
Correction to OCNG pattern for FS3 RSSI and channel occupancy tests





36.133
  CR-5551  Cat: A (Rel-15) v15.1.0





Source: ANRITSU LTD

Abstract: 

1.
For A.9.11.1, 9.11.2, 9.12.1, 9.12.2, OP.12 FDD(with MBSFN) is specified for Cell2 however MBSFN is not configured for Cell2.

2.
Inproper formatting in test parameter tables.

Correction:
1.
OCNG pattern is modified from OP.12 FDD(with MBSFN) to OP.14 FDD(w/o MBSFN)

2.
Formats in test parameter tables are corrected.

Discussion: 

Decision:

Agreed


UE initial transmission timing
R4-1802844
Clarification on eLAA requirements





36.133
  CR-5650  Cat: F (Rel-14) v14.6.0





Source: Ericsson

Abstract: 

Clarified requirements for UE initial transmission timing.
Discussion: 

Qualcomm: have time to check.
Huawei: where does 80ms come from?

Ericsson: We can go offline.
Decision:

Revised to R4-1803169 (from R4-1802844) 


R4-1803169
Clarification on eLAA requirements





36.133
  CR-5650  Cat: F (Rel-14) v14.6.0





Source: Ericsson

Abstract: 

Clarified requirements for UE initial transmission timing.
Discussion: 

Qualcomm: we had conclusion in Rel-14 and do not revisit it.

Ericsson: we only discussed part of cases: configuration of SCell. It will happen on SCC and there is no SF3 cell activated. There is no requirement for that case.

Qualcomm: given that scenario is not taken into in core requirements, network should take care of it.
Decision:

Noted


R4-1802845
Clarification on eLAA requirements





36.133
  CR-5651  Cat: A (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Clarified requirements for UE initial transmission timing.
Discussion: 

Decision:

Withdrawn


Hardware sharing between LAA and WiFi
R4-1802777
Correction to measurement requirements under sharing of hardware between LAA and WiFi





36.133
  CR-5637  Cat: F (Rel-13) v13.10.0





Source: Ericsson

Abstract: 

To allow the UE to extend the measurement time when the UE shares hardware between LAA and WiFi during phase II of the IDC procedure.

The LAA requirements related to measurement time (cell search time of FS3 cell, L1 measurement period of FS3 cell or FS3 carrier) are relaxed during IDC phase II for the case when the UE shares hardware between LAA and WiFi. The UE is therefore allowed to extend the measurement time during phase II.

The changes are based on the RAN4 agreement captured in the RAN4 LS out to RAN2 in R4-1714276.
Discussion: 

Qualcomm: We still need to discuss the phase 2 part and wait for RAN2 reply LS and get final decision.

Ericsson: it is fine.
Decision:

Noted


R4-1802778
Correction to measurement requirements under sharing of hardware between LAA and WiFi





36.133
  CR-5638  Cat: A (Rel-14) v14.6.0





Source: Ericsson

Abstract: 

To allow the UE to extend the measurement time when the UE shares hardware between LAA and WiFi during phase II of the IDC procedure.

The LAA requirements related to measurement time (cell search time of FS3 cell, L1 measurement period of FS3 cell or FS3 carrier) are relaxed during IDC phase II for the case when the UE shares hardware between LAA and WiFi. The UE is therefore allowed to extend the measurement time during phase II.

The changes are based on the RAN4 agreement captured in the RAN4 LS out to RAN2 in R4-1714276.
Discussion: 

Decision:

Withdrawn


R4-1802779
Correction to measurement requirements under sharing of hardware between LAA and WiFi





36.133
  CR-5639  Cat: A (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

To allow the UE to extend the measurement time when the UE shares hardware between LAA and WiFi during phase II of the IDC procedure.

The LAA requirements related to measurement time (cell search time of FS3 cell, L1 measurement period of FS3 cell or FS3 carrier) are relaxed during IDC phase II for the case when the UE shares hardware between LAA and WiFi. The UE is therefore allowed to extend the measurement time during phase II.

The changes are based on the RAN4 agreement captured in the RAN4 LS out to RAN2 in R4-1714276.
Discussion: 

Decision:

Withdrawn


WLAN measurement
R4-1801918
Change WLAN measurement reporting delay to 20 seconds





37.171
  CR-0019  Cat: F (Rel-14) v14.4.0





Source: Spirent Communications

Abstract: 

Currently the WLAN measurement reporting delay is set to 30 seconds. However to be useful for positioning in emergency calls it has previously been agreed in RAN 4 that such a delay should be set to 20 seconds (for example in A-GNSS requirements) – this then allows for an additional 10 second delay in the network to reach the required total 30 second delay.

The WLAN measurement reporting delay is changed to 20 seconds

Discussion: 

Qualcomm: 20s is OK but we also another change.

Spirent: sound reasonable. I need check the access points.

R&S: wonder if the relation is linear. Not sure what number should be.
Decision:

Revised to R4-1803485 (from R4-1801918) 


R4-1803485
Change WLAN measurement reporting delay to 20 seconds





37.171
  CR-0019  Cat: F (Rel-14) v14.4.0





Source: Spirent Communications, Rohde & Schwarz, AT&T

Abstract: 

Currently the WLAN measurement reporting delay is set to 30 seconds. However to be useful for positioning in emergency calls it has previously been agreed in RAN 4 that such a delay should be set to 20 seconds (for example in A-GNSS requirements) – this then allows for an additional 10 second delay in the network to reach the required total 30 second delay.

The WLAN measurement reporting delay is changed to 20 seconds

Discussion: 
Decision:

Agreed


R4-1801919
Delete WLAN beacon interval test value





37.171
  CR-0020  Cat: F (Rel-14) v14.4.0





Source: Spirent Communications

Abstract: 

Currently the WLAN beacon interval test value in Tables A.3.2.2.1-1, A.3.2.3.1-1, A.3.2.4.1-1, A.3.2.5.1-1 is specified as 20ms so that the UE is in passive scan mode however this value and configuration is rarely used in the field. 

Specifying any value in RAN4 is not necessary for the test conditions for these tests, given that the test purpose already specifies that the beacon signals should be available to the UE at least every 102.4ms.

Beacon interval deleted

Discussion: 

Decision:

Agreed


R4-1801920
Correct WLAN dynamic range test level





37.171
  CR-0021  Cat: F (Rel-14) v14.4.0





Source: Spirent Communications

Abstract: 

Currently the WLAN dynamic range test condition in Tables A.3.2.4.1-2 and A.3.2.5.1-2 is set to 23dB (-70dbm/-47dBm). However in the requirements, clause 7.4 states that "The power difference between APs follows the adjacent channel rejection criterias defined by IEEE in [15]." 

In the IEEE reference [15] the relevant adjacent channel rejection criterium is 35dB (reference [15]: clause 15.4.6.4). 

In addition, the most common configuration of AP found in the field uses 1Mbps which has a sensitivity requirement of -80dBm (reference [15]: clause 15.4.6.2); for testing the adjacent channel rejection, [15] states that the minimum power should be set 6dB above sensitivity level (reference [15]: clause 15.4.6.4), this implies that the lower WLAN dynamic range test level should be set to -74dBm.

The lower WLAN dynamic range test level is set to -74dBm and the higher WLAN dynamic range test level is changed to -39dBm to give a dynamic range of 35dB.

Discussion: 

Decision:

Noted


R4-1801921
Clarification concerning assistance data for WLAN requirements





37.171
  CR-0022  Cat: F (Rel-14) v14.4.0





Source: Spirent Communications

Abstract: 

1. It is unclear if the provision of assistance data to the UE is included or not for the WLAN requirements.

2. A number of typos, unecessary text and poor English exist.

Correction:
1. It is clarified that assistance data is not provided to the UE for the WLAN requirements.

2. Typos corrected, unecessary text deleted, poor English improved.

Discussion: 

Decision:

Agreed


R4-1801922
Deletion of optional IEs from WLAN test cases





37.171
  CR-0023  Cat: F (Rel-14) v14.4.0





Source: Spirent Communications

Abstract: 

The IEs SSID and apChannelFrequency are optional for the UE to report and therefore cannot be demanded from the UE.

The IEs SSID and apChannelFrequency are deleted.

Discussion: 

Decision:

Agreed


R4-1801923
Clarifications to WLAN measurement requirements





37.171
  CR-0024  Cat: F (Rel-14) v14.4.0





Source: Spirent Communications

Abstract: 

The WLAN measurement requirements contain a number of confusing statements that make it very difficult to interpret the requirements in order to test them.

1. Clauses 4.3.2.1.2 and 4.3.2.2.2 state: 

"The requirements defined in section 8.1.2.4.19.2.1 and section 8.1.2.4.19.2.2 of TS 36.133 [11] also apply for this section except the measurement reporting requirements"

As the requirements referenced concern measurement reporting only, this requirement seems to be meaningless. It is also not referenced again in the test procudures in Annex A.

2. Clause 4.3.2.1.3 states:

"The measurements for n WLAN APs shall be available at the UE for a period of 30 seconds."

a) The meaning is unclear.

b) "n" is undefined and does not appear in the equation below, it therefore seems to serve no purpose.

c) The "period of 30 seconds" is undefined in time.

" Each WLAN AP transmits a beacon signal with a periodicity of at least TWLAN_TP of 102.4 ms."

a) The meaning is unclear.

b) TWLAN_TP appears both in the numerator and the denominator of the equation and therefore "cancels out". It therefore seems to serve no purpose in the requirement.

The equation has no introduction or title.

Figure 4.3.2.1.3-1:

a) The x axis appears to be "time", however one arrow indicates 30/ TWLAN_TP which does not have units of time.

b) The final vertical arrow on the right-hand side has an unexplained right-facing arrow at the bottom which is included in the total measurement time but seems to have no purpose (this seems to be a copy-error from a similar figure in another clause where it does have a purpose).

c) Is not referenced anywhere.

"Reported WLAN RSSI measurements contained in periodically triggered measurement reports shall meet the requirements in section 9.7.1 of TS 36.133 [11]."

This is not relevant to these requirements as they are do not use periodically triggered reports. This seems to be a copy-error from another clause.

Corrections:
1. Clauses 4.3.2.1.2 and 4.3.2.2.2: 

"The requirements defined in section 8.1.2.4.19.2.1 and section 8.1.2.4.19.2.2 of TS 36.133 [11] also apply for this section except the measurement reporting requirements" is deleted

2. Clause 4.3.2.1.3:

"The measurements for n WLAN APs shall be available at the UE for a period of 30 seconds." is rewritten.

" Each WLAN AP transmits a beacon signal with a periodicity of at least TWLAN_TP of 102.4 ms." Is rewritten and the equation is simplified.

An introduction is added to the equation.

Figure 4.3.2.1.3-1 is redrawn and simplified and referenced.

"Reported WLAN RSSI measurements contained in periodically triggered measurement reports shall meet the requirements in section 9.7.1 of TS 36.133 [11]." is deleted

Discussion: 

Decision:

Agreed


Measure gap enhancement
R4-1802587
CR on non-uniform gap inter frequency requirements when DRX is used





36.133
  CR-5594  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

With gap enhancement, the requirement to identify a newly detectable cell when non uniform gap pattern is used cannot apply because the numbers in the table may not be integar. 

Correct requirements on cell identification when non uniform gap pattern is used.

Discussion: 

Decision:

Revised to R4-1803163 (from R4-1802587) 


R4-1803163
CR on non-uniform gap inter frequency requirements when DRX is used





36.133
  CR-5594  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

With gap enhancement, the requirement to identify a newly detectable cell when non uniform gap pattern is used cannot apply because the numbers in the table may not be integar. 

Correct requirements on cell identification when non uniform gap pattern is used.

Discussion: 

No comment received.
Chair: correct the cover page.
Decision:

Revised to R4-1803486 (from R4-1803163) 


R4-1803486
CR on non-uniform gap inter frequency requirements when DRX is used





36.133
  CR-5594  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

With gap enhancement, the requirement to identify a newly detectable cell when non uniform gap pattern is used cannot apply because the numbers in the table may not be integar. 

Correct requirements on cell identification when non uniform gap pattern is used.

Discussion: 

Decision:

Agreed


R4-1802588
CR on non-uniform gap inter frequency requirements when DRX is used R15





36.133
  CR-5595  Cat: A (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

With gap enhancement, the requirement to identify a newly detectable cell when non uniform gap pattern is used cannot apply because the numbers in the table may not be integar. 

Correct requirements on cell identification when non uniform gap pattern is used.

Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that the cover sheet had wrong CR category. So it was revised to R4-1803590. R4-1803590 was agreed.


SRS switching
CA

R4-1802600
Correction on interruption test cases for SRS switching in CA R14





36.133
  CR-5597  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

1.
There are some redundancy in the PDSCH and PCFICH/PDCCH/PHICH configurations.

2.
The Noc and Propagation Condition shall be configured respectively for different carriers.

Corrections:
1.
Remove the redundant configuration in General test parameters table.

2.
Separate the configuration of Noc and Propagation Condition for different carriers.

Discussion: 

Decision:

Agreed


R4-1802601
Correction on interruption test cases for SRS switching in CA R15





36.133
  CR-5598  Cat: A (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

1.
There are some redundancy in the PDSCH and PCFICH/PDCCH/PHICH configurations.

2.
The Noc and Propagation Condition shall be configured respectively for different carriers.

Corrections:
1.
Remove the redundant configuration in General test parameters table.

2.
Separate the configuration of Noc and Propagation Condition for different carriers.

Discussion: 

Decision:

Agreed


DC
R4-1802602
Correction on interruption test cases for SRS switching in DC R14





36.133
  CR-5599  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

1.
There are some redundancy in the PDSCH and PCFICH/PDCCH/PHICH configurations.

2.
The Noc and Propagation Condition shall be configured respectively for different carriers.

Corrections:
1.
Remove the redundant configuration in General test parameters table.

2.
Separate the configuration of Noc and Propagation Condition for different carriers.

Discussion: 

Decision:

Agreed


R4-1802603
Correction on interruption test cases for SRS switching in DC R15





36.133
  CR-5600  Cat: A (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

1.
There are some redundancy in the PDSCH and PCFICH/PDCCH/PHICH configurations.

2.
The Noc and Propagation Condition shall be configured respectively for different carriers.

Corrections:
1.
Remove the redundant configuration in General test parameters table.

2.
Separate the configuration of Noc and Propagation Condition for different carriers.

Discussion: 

Decision:

Agreed


High speed performance enhancement
R4-1802621
Clean-up for high speed performance enhancement





36.133
  CR-5602  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

There is still square bracket on the channel model for intra-frequency RSRP/RSRQ accuracy requirements in high Doppler conditions.

Remove the square brackets on the channel model for high Doppler conditions.

Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that 'clauses affected' is missing in the cover sheet. So it was revised to R4-1803577. R4-1803577 was agreed.


R4-1802622
Clean-up for high speed performance enhancement





36.133
  CR-5603  Cat: A (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

There is still square bracket on the channel model for intra-frequency RSRP/RSRQ accuracy requirements in high Doppler conditions.

Remove the square brackets on the channel model for high Doppler conditions.

Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that 'clauses affected' is missing in the cover sheet. So it was revised to R4-1803578. R4-1803578 was agreed.


Introducing band 68
R4-1802780
CR for 36.133 introducing band 68





36.133
  CR-5640  Cat: F (Rel-13) v13.10.0





Source: Nokia, Nokia Shanghai Bell, Airbus DS SLC

Abstract: 

CR for 36.133 introducing band 68. Introduction of band 68 in section 3.5.1.
Discussion: 

Decision:

Agreed


R4-1802781
CR for 36.133 introducing band 68





36.133
  CR-5641  Cat: A (Rel-14) v14.6.0





Source: Nokia, Nokia Shanghai Bell, Airbus DS SLC

Abstract: 

CR for 36.133 introducing band 68. Introduction of band 68 in section 3.5.1.
Discussion: 

Decision:

Agreed


R4-1802782
CR for 36.133 introducing band 68





36.133
  CR-5642  Cat: A (Rel-15) v15.1.0





Source: Nokia, Nokia Shanghai Bell, Airbus DS SLC

Abstract: 

CR for 36.133 introducing band 68. Introduction of band 68 in section 3.5.1.
Discussion: 

Decision:

Agreed


R4-1802783
CR for 25.133 introducing band 68





25.133
  CR-1435  Cat: F (Rel-13) v13.1.0





Source: Nokia, Nokia Shanghai Bell, Airbus DS SLC

Abstract: 

CR for 25.133 introducing band 68.
Discussion: 

Decision:

Agreed


R4-1802784
CR for 25.133 introducing band 68





25.133
  CR-1436  Cat: A (Rel-14) v14.1.0





Source: Nokia, Nokia Shanghai Bell, Airbus DS SLC

Abstract: 

CR for 25.133 introducing band 68.
Discussion: 

Decision:

Agreed


R4-1802785
CR for 25.133 introducing band 68





25.133
  CR-1437  Cat: A (Rel-15) v15.1.0





Source: Nokia, Nokia Shanghai Bell, Airbus DS SLC

Abstract: 

CR for 25.133 introducing band 68.
Discussion: 

Decision:

Agreed


5.10.3
Demodulation and CSI [WI code or TEI13/TEI14]
4Rx CA
FRC
R4-1801688
Correction on FRC for 4Rx CA tests (Rel-14)





36.101
  CR-4878  Cat: F (Rel-14) v14.6.0





Source: Huawei, HiSilicon

Abstract: 

In this CR, we provide some maintenances for 4Rx CA WI.
Allocated number of PDCCH symbols in normal subframes in table A.3.4.2.1-9 is set to 3 while should be 2. Number of code blocks for subframe 4,9 and 1,6 is provided as 2 while should be 1.

-
Correct allocated number of PDCCH symbols in normal subframes

-
Correct number of code blocks for subframe 4,9 and 1,6

-
Other editorial changes

Discussion: 

Decision:

Agreed


R4-1801689
Correction on FRC for 4Rx CA tests (Rel-15)





36.101
  CR-4879  Cat: A (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

In this CR, we provide some maintenances for 4Rx CA WI.
Allocated number of PDCCH symbols in normal subframes in table A.3.4.2.1-9 is set to 3 while should be 2. Number of code blocks for subframe 4,9 and 1,6 is provided as 2 while should be 1.

-
Correct allocated number of PDCCH symbols in normal subframes

-
Correct number of code blocks for subframe 4,9 and 1,6

-
Other editorial changes

Discussion: 

Decision:

Agreed


Timing difference
R4-1802533
Adding note about timing difference for TDD CA and TDD FDD CA (4Rx)





36.101
  CR-4949  Cat: F (Rel-14) v14.6.0





Source: NTT DOCOMO, INC., Ericsson

Abstract: 

Regarding FDD 2Rx CA tests for single-antenna port performance, 30usec timing difference between PCell and any SCell is defined for inter-band CA case. However, there are no such descriptions in all of 4Rx CA sections.

Since there is no TM1 test for 4Rx CA, add following description as Note in TM4 test cases instead of TM1:

1.
Regarding TDD CA tests, add following description as Note:

“30usec timing difference between PCell and any SCell is applied in inter-band CA case, where PCell can be assigned on any CC.”

2.
Regarding TDD FDD CA tests, add following description as Note:

For FDD PCell:

“30usec timing difference between PCell and any SCell is applied in inter-band CA case, where PCell can be assigned on any FDD CC.”

For TDD PCell:

“30usec timing difference between PCell and any SCell is applied in inter-band CA case, where PCell can be assigned on any TDD CC.”

Discussion: 

Decision:

Agreed


R4-1802534
Adding note about timing difference for TDD CA and TDD FDD CA (4Rx)





36.101
  CR-4950  Cat: A (Rel-15) v15.1.0





Source: NTT DOCOMO, INC., Ericsson

Abstract: 

Regarding FDD 2Rx CA tests for single-antenna port performance, 30usec timing difference between PCell and any SCell is defined for inter-band CA case. However, there are no such descriptions in all of 4Rx CA sections.

Since there is no TM1 test for 4Rx CA, add following description as Note in TM4 test cases instead of TM1:

1.
Regarding TDD CA tests, add following description as Note:

“30usec timing difference between PCell and any SCell is applied in inter-band CA case, where PCell can be assigned on any CC.”

2.
Regarding TDD FDD CA tests, add following description as Note:

For FDD PCell:

“30usec timing difference between PCell and any SCell is applied in inter-band CA case, where PCell can be assigned on any FDD CC.”

For TDD PCell:

“30usec timing difference between PCell and any SCell is applied in inter-band CA case, where PCell can be assigned on any TDD CC.”

Discussion: 

Decision:

Agreed


CSI reporting: DL power allocation
R4-1801720
Correction to DL power allocation of CSI reporting for 4Rx UE in 9.9.4.1





36.101
  CR-4886  Cat: F (Rel-13) v13.10.0





Source: ANRITSU LTD

Abstract: 

Correct downlink power allocation of Test 4 in Tables 9.9.4.1.1-1 and 9.9.4.1.2-1.
In table 9.9.4.1.1-1 and table 9.9.4.1.2-1, downlink power allocation ( / /) of Test 4 are currently described as settings of Cell-RS 2Tx transmission. They should be described as TM4 Cell-RS 4Tx transmission.

Similar TC：8.2.1.4.3
Correct downlink power allocation of Test4 in Table 9.9.4.1.1-1 and 9.9.4.1.2-1.
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Discussion: 

Decision:

Agreed


R4-1801721
Correction to DL power allocation of CSI reporting for 4Rx UE in 9.9.4.1





36.101
  CR-4887  Cat: A (Rel-14) v14.6.0





Source: ANRITSU LTD

Abstract: 

Correct downlink power allocation of Test 4 in Tables 9.9.4.1.1-1 and 9.9.4.1.2-1.
In table 9.9.4.1.1-1 and table 9.9.4.1.2-1, downlink power allocation ( / /) of Test 4 are currently described as settings of Cell-RS 2Tx transmission. They should be described as TM4 Cell-RS 4Tx transmission.

Similar TC：8.2.1.4.3
Correct downlink power allocation of Test4 in Table 9.9.4.1.1-1 and 9.9.4.1.2-1.
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Discussion: 

Decision:

Agreed


R4-1801722
Correction to DL power allocation of CSI reporting for 4Rx UE in 9.9.4.1





36.101
  CR-4888  Cat: A (Rel-15) v15.1.0





Source: ANRITSU LTD

Abstract: 

Correct downlink power allocation of Test 4 in Tables 9.9.4.1.1-1 and 9.9.4.1.2-1.
In table 9.9.4.1.1-1 and table 9.9.4.1.2-1, downlink power allocation ( / /) of Test 4 are currently described as settings of Cell-RS 2Tx transmission. They should be described as TM4 Cell-RS 4Tx transmission.

Similar TC：8.2.1.4.3
Correct downlink power allocation of Test4 in Table 9.9.4.1.1-1 and 9.9.4.1.2-1.
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Discussion: 

Decision:

Agreed


RI tests: FRC and MCS
R4-1802752
CSI 4RX: Correction to reference channels and MCS schemes used in RI tests (Rel-13)





36.101
  CR-4954  Cat: F (Rel-13) v13.10.0





Source: Rohde & Schwarz

Abstract: 

TC 9.9.4.2/2.1 Test 4, 4x4, when RI=1-4, uses RC.FDD/TDD 9. Considering the variety of configurations (NonCSI-RS/2CSI-RS/4CSI-RS SF, Rank 1/2/3/4) this RC does not provide enough configuration flexibility for achieving the required coding-rates.

· In Table A.4-1, new RC.FDD/TDD 9B defined for TC 9.9.4.2/2.1 Test 4, with MCS mapping:

Non CSI-RS, rank 1/2
MCS.3

Non CSI-RS, rank 3/4
MCS.30

4 CSI-RS, rank 1/2
MCS.29

5 4 CSI-RS, rank 3/4
MCS.31

· In Table A.4-13, (new) MCS.30 and 31 defined.

· In Table A.4-1 in RC.FDD/TDD 9 removed the case of 4CSI-RS as not required 

· In TC 9.9.4.2/2.1 Test 4, new RC.FDD/TDD 9B is referenced.

Discussion: 

Decision:

Agreed


R4-1802753
CSI 4RX: Correction to reference channels and MCS schemes used in RI tests (Rel-14)





36.101
  CR-4955  Cat: A (Rel-14) v14.6.0





Source: Rohde & Schwarz

Abstract: 

TC 9.9.4.2/2.1 Test 4, 4x4, when RI=1-4, uses RC.FDD/TDD 9. Considering the variety of configurations (NonCSI-RS/2CSI-RS/4CSI-RS SF, Rank 1/2/3/4) this RC does not provide enough configuration flexibility for achieving the required coding-rates.

· In Table A.4-1, new RC.FDD/TDD 9B defined for TC 9.9.4.2/2.1 Test 4, with MCS mapping:

Non CSI-RS, rank 1/2
MCS.3

Non CSI-RS, rank 3/4
MCS.30

6 CSI-RS, rank 1/2
MCS.29

7 4 CSI-RS, rank 3/4
MCS.31

· In Table A.4-13, (new) MCS.30 and 31 defined.

· In Table A.4-1 in RC.FDD/TDD 9 removed the case of 4CSI-RS as not required 

· In TC 9.9.4.2/2.1 Test 4, new RC.FDD/TDD 9B is referenced.

Discussion: 

Decision:

Agreed


R4-1802754
CSI 4RX: Correction to reference channels and MCS schemes used in RI tests (Rel-15)





36.101
  CR-4956  Cat: A (Rel-15) v15.1.0





Source: Rohde & Schwarz

Abstract: 

TC 9.9.4.2/2.1 Test 4, 4x4, when RI=1-4, uses RC.FDD/TDD 9. Considering the variety of configurations (NonCSI-RS/2CSI-RS/4CSI-RS SF, Rank 1/2/3/4) this RC does not provide enough configuration flexibility for achieving the required coding-rates.

· In Table A.4-1, new RC.FDD/TDD 9B defined for TC 9.9.4.2/2.1 Test 4, with MCS mapping:

Non CSI-RS, rank 1/2
MCS.3

Non CSI-RS, rank 3/4
MCS.30

8 CSI-RS, rank 1/2
MCS.29

9 4 CSI-RS, rank 3/4
MCS.31

· In Table A.4-13, (new) MCS.30 and 31 defined.

· In Table A.4-1 in RC.FDD/TDD 9 removed the case of 4CSI-RS as not required 

· In TC 9.9.4.2/2.1 Test 4, new RC.FDD/TDD 9B is referenced.

Discussion: 

Decision:

Agreed



4x1 MIMO correlation matrices
R4-1802916
CR on definition of 4x1 MIMO correlation matrices (Rel-14)





36.101
  CR-4962  Cat: F (Rel-14) v14.6.0





Source: Intel Corporation

Abstract: 

Introduction of 4x1 MIMO correlation matrices for multi-path fading propagation conditions.
Added definition of 4x1 MIMO correlation matrices for multi-path fading propagation conditions.
Discussion: 

Decision:

Revised to R4-1803164 (from R4-1802916) 


R4-1803164
CR on definition of 4x1 MIMO correlation matrices (Rel-14)





36.101
  CR-4962  Cat: F (Rel-14) v14.6.0





Source: Intel Corporation

Abstract: 

Introduction of 4x1 MIMO correlation matrices for multi-path fading propagation conditions.
Added definition of 4x1 MIMO correlation matrices for multi-path fading propagation conditions.
Discussion: 

Decision:

Agreed


R4-1802917
CR on definition of 4x1 MIMO correlation matrices (Rel-15)





36.101
  CR-4963  Cat: A (Rel-15) v15.1.0





Source: Intel Corporation

Abstract: 

Discussion: 

Decision:

Agreed


LAA
CQI
R4-1801723
Corrections to LAA CQI reporting requirements





36.101
  CR-4889  Cat: F (Rel-13) v13.10.0





Source: Rohde & Schwarz

Abstract: 

The requirements for LAA CQI reporting need to be updated since they contain incorrect references to other parts of the specification.

Changed references from tables C.3.6-1 and C.3.6.2 to C.3.2-1 and C.3.2-2, since table C.3.6-x are only for NB-IoT. 

Changed reference from B.7 to B.8, since B.8 does define the burst transmission model for LAA.

Changed references from OCNG pattern OP.1 FDD and OP.2 FDD to OP.1 FS3 and OP.2 FS3.

Discussion: 

Decision:

Agreed


R4-1801724
Corrections to LAA CQI reporting requirements





36.101
  CR-4890  Cat: A (Rel-14) v14.6.0





Source: Rohde & Schwarz

Abstract: 

The requirements for LAA CQI reporting need to be updated since they contain incorrect references to other parts of the specification.

Changed references from tables C.3.6-1 and C.3.6.2 to C.3.2-1 and C.3.2-2, since table C.3.6-x are only for NB-IoT. 

Changed reference from B.7 to B.8, since B.8 does define the burst transmission model for LAA.

Changed references from OCNG pattern OP.1 FDD and OP.2 FDD to OP.1 FS3 and OP.2 FS3.

Discussion: 

Decision:

Agreed


R4-1801725
Corrections to LAA CQI reporting requirements





36.101
  CR-4891  Cat: A (Rel-15) v15.1.0





Source: Rohde & Schwarz

Abstract: 

The requirements for LAA CQI reporting need to be updated since they contain incorrect references to other parts of the specification.

Changed references from tables C.3.6-1 and C.3.6.2 to C.3.2-1 and C.3.2-2, since table C.3.6-x are only for NB-IoT. 

Changed reference from B.7 to B.8, since B.8 does define the burst transmission model for LAA.

Changed references from OCNG pattern OP.1 FDD and OP.2 FDD to OP.1 FS3 and OP.2 FS3.

Discussion: 

Decision:

Agreed


OCNG
R4-1801726
Addition of two sided OCNG pattern for FS3





36.101
  CR-4892  Cat: F (Rel-13) v13.10.0





Source: Rohde & Schwarz

Abstract: 

For FS3 no two sided OCNG pattern is defined in the specification, however it is needed for the LAA CQI requirements.

Adding two sided OCNG pattern for FS3.

Discussion: 

Decision:

Agreed


R4-1801727
Addition of two sided OCNG pattern for FS3





36.101
  CR-4893  Cat: A (Rel-14) v14.6.0





Source: Rohde & Schwarz

Abstract: 

For FS3 no two sided OCNG pattern is defined in the specification, however it is needed for the LAA CQI requirements.

Adding two sided OCNG pattern for FS3.

Discussion: 

Decision:

Agreed


R4-1801728
Addition of two sided OCNG pattern for FS3





36.101
  CR-4894  Cat: A (Rel-15) v15.1.0





Source: Rohde & Schwarz

Abstract: 

For FS3 no two sided OCNG pattern is defined in the specification, however it is needed for the LAA CQI requirements.

Adding two sided OCNG pattern for FS3.

Discussion: 

Decision:

Agreed


Enhanced CRS-IM: applicability
R4-1802914
CR on Enhanced CRS-IM test case applicability (Rel-14)





36.101
  CR-4960  Cat: F (Rel-14) v14.6.0





Source: Intel Corporation

Abstract: 

UE capabilities description in the requirements applicability sections for CRS-IM and DL Control Channel IM features is not aligned with TS 36.331 and TS 36.306

Update UE capabilities description for CRS-IM and DL Control Channel IM in accordance to TS 36.331 and TS 36.306

Discussion: 

Decision:

Revised to R4-1803165 (from R4-1802914) 


R4-1803165
CR on Enhanced CRS-IM test case applicability (Rel-14)





36.101
  CR-4960  Cat: F (Rel-14) v14.6.0





Source: Intel Corporation

Abstract: 

UE capabilities description in the requirements applicability sections for CRS-IM and DL Control Channel IM features is not aligned with TS 36.331 and TS 36.306

Update UE capabilities description for CRS-IM and DL Control Channel IM in accordance to TS 36.331 and TS 36.306

Discussion: 

Decision:

Agreed


R4-1802915
CR on Enhanced CRS-IM test case applicability (Rel-15)





36.101
  CR-4961  Cat: A (Rel-15) v15.1.0





Source: Intel Corporation

Abstract: 

UE capabilities description in the requirements applicability sections for CRS-IM and DL Control Channel IM features is not aligned with TS 36.331 and TS 36.306

Update UE capabilities description for CRS-IM and DL Control Channel IM in accordance to TS 36.331 and TS 36.306

Discussion: 

Decision:

Agreed


6
Rel-15 Work Items for LTE
R4-1802273
Introduction of CA band combination basis Delta TIB,c table





36.101
  CR-4938  Cat: F (Rel-15) v15.1.0





Source: NTT DOCOMO, INC.

Abstract: 

Restructure Delta TIB,c table based on not CA configuration but rather CA combination.

Discussion: 

Note: The content is technically endorused. The order of the combination in the tables will be fixed in the revision.
Decision: 

The document was revised in R4-1803234.



R4-1803234
Introduction of CA band combination basis Delta TIB,c table





36.101
  CR-4938  Cat: F (Rel-15) v15.1.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was agreed.



R4-1802279
Introduction of CA band combination basis Delta RIB,c table





36.101
  CR-4939  Cat: F (Rel-15) v15.1.0





Source: NTT DOCOMO, INC.

Abstract: 

Restructure Delta TIB,c table based on not CA configuration but rather CA combination.

Discussion: 

Note: The content is technically endorused. The order of the combination in the tables will be fixed in the revision.
Decision: 

The document was revised in R4-1803235.



R4-1803235
Introduction of CA band combination basis Delta RIB,c table





36.101
  CR-4939  Cat: F (Rel-15) v15.1.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was agreed.

R4-1802573
Simplificaiton of MSD requirements





Source: NTT DOCOMO, INC.

Abstract: 

The current specs would have erros or difficulty in correctly understanding the contents. Hence, not change the requirements at once, we take an approach to gradually build the final version with less errors.

Discussion: 

Decision: 

The document was withdrawn.



R4-1803350
New WI for 3UL CA 





Source: KDDI corporation.

Abstract: 

The current specs would have erros or difficulty in correctly understanding the contents. Hence, not change the requirements at once, we take an approach to gradually build the final version with less errors.

Discussion: 

Decision: 

The document was noted.

6.1
LTE Advanced Intra-band CA including contiguous and non-contiguous [LTE_CA_R15_intra]

6.1.1
Rapporteur Input (WID/TR/CR) [LTE_CA_R15_intra-Core/Perf]

R4-1801860
Revised WID: Basket WI for LTE Intra-band CA Rel-15





Source: Ericsson

Abstract: 

Revised WID: Basket WI for LTE Advanced Intra-band Rel-15 CA, with updates compared to the approved WID at RAN #78

Discussion: 

Decision: 

The document was endorsed.



R4-1801862
TR 36.715-00-00 v0.4.0 Rel-15 LTE Intra-band





36.715-00-00 v0.2.0





Source: Ericsson

Abstract: 

TR 36.715-00-00 v0.4.0 Rel-15 LTE Intra-band

Discussion: 

Decision: 

The document was approved.



R4-1801869
Introduction of Rel-15 LTE Intra-band combinations in 36.101





36.101
  CR-4911  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Introduction of Intra-band combinations in 36.101 (big CR)

Discussion: 

Decision: 

The document was agreed.



R4-1801870
Introduction of Rel-15 LTE Intra-band combinations in 36.104





36.104
  CR-4756  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Introduction of Intra-band combinations in 36.104 (big CR)

Discussion: 

Decision: 

The document was withdrawn.



R4-1801871
Introduction of Rel-15 LTE Intra-band combinations in 36.141





36.141
  CR-1115  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Introduction of Intra-band combinations in 36.141 (big CR)

Discussion: 

Decision: 

The document was withdrawn.



6.1.2
UE RF [LTE_CA_R15_intra]

R4-1801608
TP for TR 36.715-00-00: CA_2DL_28C_1UL_BCS0





36.715-00-00 v0.4.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



R4-1801898
TP for introduction of CA_3DL_40A-40C_2UL_40C_BCS0





36.715-00-00 v0.2.0





Source: Ericsson

Abstract: 

TP for introduction of CA_3DL_40A-40C_2UL_40C_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801899
TP for introduction of CA_4DL_40C-40C_2UL_40C_BCS0





36.715-00-00 v0.2.0





Source: Ericsson

Abstract: 

TP for introduction of CA_4DL_40C-40C_2UL_40C_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801900
TP for introduction of CA_3DL_42A-42C_2UL_42C_BCS0





36.715-00-00 v0.2.0





Source: Ericsson

Abstract: 

TP for introduction of CA_3DL_42A-42C_2UL_42C_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801901
TP for introduction of CA_4DL_42C-42C_2UL_42C_BCS0





36.715-00-00 v0.2.0





Source: Ericsson

Abstract: 

TP for introduction of CA_4DL_42C-42C_2UL_42C_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1802236
TP to 36.715-00-00: CA_NS_04 emission requirements for CA_41D





36.715-00-00 v0.3.0





Source: Qualcomm Incorporated

Abstract: 

Extend the emission requirements for CA_NS_04 to three uplink carriers in CA_41D

Discussion: 

Decision: 

The document was approved.



6.2
LTE Advanced Inter-band CA Rel-15 for 2DL/1UL [LTE_CA_R15_2DL1UL]

6.2.1
Rapporteur Input (WID/TR/CR) [LTE_CA_R15_2DL1UL-Core/Perf]

R4-1802904
Revised WID on LTE Advanced inter-band CA Rel-15 for 2DL/1UL





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was endorsed.



R4-1802906
TR 36 715-02-01_Rel-15_2DL 1UL CA_v020





36.715-02-01 v0.2.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was approved.



R4-1802908
CR for 36.101





36.101
  CR-4959  Cat: B (Rel-15) v15.1.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was agreed.



R4-1802910
CR for 36.104





36.104
  CR-4766  Cat: B (Rel-15) v15.1.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was agreed.



R4-1802911
CR for 36.141





36.141
  CR-1128  Cat: B (Rel-15) v15.1.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was agreed.



6.2.2
UE RF [LTE_CA_R15_2DL1UL-Core]

R4-1802235
MSD for CA_2A-71A





36.101
  CR-4937  Cat: F (Rel-15) v15.1.0





Source: Qualcomm Incorporated

Abstract: 

MSD for CA_2A-71A is missing from the specification.

Discussion: 

Decision: 

The document was agreed.


R4-1802046
TP for TR 36.715-02-01: CA_3A-18A_BCS0





36.715-02-01 v0.1.0





Source: KDDI Corporation

Abstract: 

This contribution is a text proposal for TR 36.715-02-01 to create CA_3A-18A_BCS0.

Flagged:

	Company
	Comments

	Qualcomm
	This TP doesn’t say anything abt MSD.


Discussion: 

Decision: 

The document was revised in R4-1803231.



R4-1803231
TP for TR 36.715-02-01: CA_3A-18A_BCS0





36.715-02-01 v0.1.0





Source: KDDI Corporation

Discussion: 

Decision: 

The document was revised in R4-1803343.



R4-1803343
TP for TR 36.715-02-01: CA_3A-18A_BCS0





36.715-02-01 v0.1.0





Source: KDDI Corporation

Discussion: 

Decision: 

The document was approved.


R4-1801661
MSD analysis for LTE CA 1A-41A with uplink in B41





36.715-02-01 v0.1.0





Source: MediaTek Inc.

Abstract: 

CA_1A-41A BCS1 has been requested by operator. The CA is subjected to potential desensitization by uplink in B41 which generates TX spectrum skirt extending to Band 1 receiving range. This contribution provides MSD analysis for the CA with different vendors’ data.

Flagged:

	Company
	Comments

	Qualcomm
	We are not seeing the same filter performance as assumed in this paper (is this worst case temp and process?).  Also, the analysis does not appear to include the IP2 noise since the B1 Rx rejection at Band 41 Tx is not sufficient

	SB
	We'd like to see expected delta Tib and Rib values of the architecture assumed in this contribution. We need to discuss whether this architecture introduces an extra penalty in performance.


Discussion: 

Decision: 

The document was revised in R4-1803197.


R4-1803197
MSD analysis for LTE CA 1A-41A with uplink in B41





36.715-02-01 v0.1.0





Source: MediaTek Inc.

Discussion: 

Vodafone: We are not able to agree with the proposed MSD value in the original TP. We see different MSD values based on different architecures.

Decision: 

The document was noted


<TPs approved via block approval process>
R4-1801487
TP for TR 36.715-02-01 CA_1A-43A





36.715-02-01 v0.1.0





Source: Samsung

Discussion: 

Decision: 

The document was approved.



R4-1801488
TP for TR 36.715-02-01 CA_3A-43A





36.715-02-01 v0.1.0





Source: Samsung

Discussion: 

Decision: 

The document was approved.



R4-1801489
TP for TR 36.715-02-01 CA_20A-43A





36.715-02-01 v0.1.0





Source: Samsung

Discussion: 

Decision: 

The document was approved.



R4-1801490
TP for TR 36.715-02-01 CA_32A-42A





36.715-02-01 v0.1.0





Source: Samsung

Discussion: 

Decision: 

The document was approved.



R4-1801491
TP for TR 36.715-02-01 CA_32A-43A





36.715-02-01 v0.1.0





Source: Samsung

Discussion: 

Decision: 

The document was approved.



R4-1801509
TP for TR 36.715-02-01 CA_2DL_25A-46A_1UL_BSC0





36.715-02-01 v0.1.0





Source: SPRINT Corporation

Abstract: 

TP for TR 36.715-02-01 CA_2DL_25A-46A_1UL_BSC0

Discussion: 

Decision: 

The document was approved.



R4-1801609
TP for TR 36.715-02-01: CA_2DL_42A-43A_1UL_BCS0





36.715-02-01 v0.4.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



R4-1801902
TP for introduction of CA_2DL_48A-71A_1UL_BCS0





36.715-02-01 v0.1.0





Source: Ericsson

Abstract: 

TP for introduction of CA_2DL_48A-71A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801903
TP for introduction of CA_2DL_46A-71A_1UL_BCS0





36.715-02-01 v0.1.0





Source: Ericsson

Abstract: 

TP for introduction of CA_2DL_46A-71A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



6.3
LTE Advanced Inter-band CA Rel-15 for 3DL/1UL [LTE_CA_R15_3DL1UL]

6.3.1
Rapporteur Input (WID/TR/CR) [LTE_CA_R15_3DL1UL-Core/Perf]

R4-1801850
TR 36.715-03-01 v0.3.0





36.715-03-01 v0.3.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



R4-1801852
Revised WID for 3DL/1UL inter-band CA





Source: Huawei,HiSilicon

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was revised to R4-1803468 and R4-1803468 was approved by email.



R4-1801853
Introduction of completed R15 3DL/1UL band combinations to TS 36.101





36.101
  CR-4909  Cat: B (Rel-15) v15.1.0





Source: Huawei,HiSilicon

Discussion: 

Decision: 

The document was agreed.



R4-1801854
Introduction of completed R15 3DL/1UL band combinations to TS 36.104





36.104
  CR-4755  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was agreed



R4-1801855
Introduction of completed R15 3DL/1UL band combinations to TS 36.141





36.141
  CR-1114  Cat: B (Rel-15) v15.1.0





Source: Huawei,HiSilicon

Discussion: 

Decision: 

The document was agreed.




R4-1801851
Update scope of the 3DL/1UL basket WI





36.715-03-01 v0.3.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



6.3.2
UE RF [LTE_CA_R15_3DL1UL-Core]

<TPs approved via block approval process>
Session chair note: No TPs to be discussed.
R4-1801492
TP for TR 36.715-03-01 CA_1A-3A-43A





36.715-03-01 v0.2.0





Source: Samsung

Discussion: 

Decision: 

The document was approved.



R4-1801493
TP for TR 36.715-03-01 CA_1A-20A-43A





36.715-03-01 v0.2.0





Source: Samsung

Discussion: 

Decision: 

The document was approved.



R4-1801494
TP for TR 36.715-03-01 CA_1A-32A-42A





36.715-03-01 v0.2.0





Source: Samsung

Discussion: 

Decision: 

The document was approved.



R4-1801495
TP for TR 36.715-03-01 CA_1A-32A-43A





36.715-03-01 v0.2.0





Source: Samsung

Discussion: 

Decision: 

The document was approved.



R4-1801510
TP for TR 36.715-03-01 addition of CA_3DL_25A-25A-41A_1UL_BCS0





36.715-03-01 v0.3.0





Source: SPRINT Corporation

Abstract: 

TP for TR 36.715-03-01 addition of CA_3DL_25A-25A-41A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801511
TP for TR 36.715-03-01 addition of CA_3DL_25A-46C_1UL_BCS0





36.715-03-01 v0.3.0





Source: SPRINT Corporation

Abstract: 

TP for TR 36.715-03-01 addition of CA_3DL_25A-46C_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801597
TP for TR 36.715-03-01: Analysis for CA_3A-7A-46A





36.715-03-01 v0.2.0





Source: SK Telecom

Abstract: 

Channel bandwidth, UE co-existence studies, Rib/Tib, Refsens suggestion

Discussion: 

Decision: 

The document was approved.



R4-1801610
TP for TR 36.715-03-01: CA_3DL_3A-8A-38A_1UL_BCS0





36.715-03-01 v0.3.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



R4-1801611
TP for TR 36.715-03-01: CA_3DL_7A-12A-66A_1UL_BCS0





36.715-03-01 v0.3.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



R4-1801638
TP on operating bands and coexistence analysis for CA_4A-48C 





36.715-03-01 v0.2.0





Source: LG Electronics France, Verizon

Abstract: 

Provide operating band and coexistence analysis results for CA_4A-48C band combination

Discussion: 

Decision: 

The document was approved.



R4-1801877
TP for introduction of CA_3DL_7A-12A-66A_1UL_BCS0





36.715-03-01 v0.3.0





Source: Ericsson, Rogers

Abstract: 

TP for introduction of CA_3DL_7A-12A-66A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801878
TP for introduction of CA_3DL_2A-2A-7A_1UL_BCS0





36.715-03-01 v0.3.0





Source: Ericsson, Rogers

Abstract: 

TP for introduction of CA_3DL_2A-2A-7A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801879
TP for introduction of CA_3DL_7A-12B_1UL_BCS0





36.715-03-01 v0.3.0





Source: Ericsson, Rogers

Abstract: 

TP for introduction of CA_3DL_7A-12B_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801889
TP for introduction of CA_3DL_3C-46A_1UL_BCS0





36.715-03-01 v0.3.0





Source: Ericsson

Abstract: 

TP for introduction of CA_3DL_3C-46A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801892
TP for introduction of CA_3DL_26A-48A-48A_1UL_BCS0





36.715-03-01 v0.3.0





Source: Ericsson, SouthernLinc

Abstract: 

TP for introduction of CA_3DL_26A-48A-48A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801893
TP for introduction of CA_3DL_26A-48C_1UL_BCS0





36.715-03-01 v0.3.0





Source: Ericsson, SouthernLinc

Abstract: 

TP for introduction of CA_3DL_26A-48C_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801904
TP for introduction of CA_3DL_48C-71A_1UL_BCS0





36.715-03-01 v0.3.0





Source: Ericsson

Abstract: 

TP for introduction of CA_3DL_48C-71A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801905
TP for introduction of CA_3DL_48A-48A-71A_1UL_BCS0





36.715-03-01 v0.3.0





Source: Ericsson

Abstract: 

TP for introduction of CA_3DL_48A-48A-71A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801906
TP for introduction of CA_3DL_46C-71A_1UL_BCS0





36.715-03-01 v0.3.0





Source: Ericsson

Abstract: 

TP for introduction of CA_3DL_46C-71A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801933
TP to TR 36.715-03-01: Additional bandwidth combination set for CA_1A-7A-7A





36.715-03-01 v0.2.0





Source: CHTTL

Discussion: 

Decision: 

The document was approved.



R4-1802260
TP for 36.715-03-01: CA_1A-3A-32A





36.715-03-01 v0.3.0





Source: Vodafone Italia SpA

Discussion: 

Decision: 

The document was approved.



R4-1802047
TP for TR 36.715-03-01: CA_1A-3A-18A_BCS0





36.715-03-01 v0.3.0





Source: KDDI Corporation

Abstract: 

This contribution is a text proposal for TR 36.715-03-01 to create CA_1A-3A-18A_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1802048
TP for TR 36.715-03-01: CA_3A-11A-18A _BCS0





36.715-03-01 v0.3.0





Source: KDDI Corporation

Abstract: 

This contribution is a text proposal for TR 36.715-03-01 to create CA_3A-11A-18A _BCS0.

Discussion: 

Decision: 

The document was approved.



R4-1802049
TP for TR 36.715-03-01: CA_3A-11A-26A _BCS0





36.715-03-01 v0.3.0





Source: KDDI Corporation

Abstract: 

This contribution is a text proposal for TR 36.715-03-01 to create CA_3A-11A-26A _BCS0

Discussion: 

Decision: 

The document was approved.

6.4
LTE Advanced Inter-band CA Rel-15 for 4DL/1UL [LTE_CA_R15_4DL1UL]

6.4.1
Rapporteur Input (WID/TR/CR) [LTE_CA_R15_4DL1UL-Core/Perf]

R4-1801861
Revised WID: Basket WI for LTE inter-band CA Rel-15 for 4DL/1UL





Source: Ericsson

Abstract: 

Revised WID: Basket WI for LTE Advanced 4DL/1UL Rel-15 CA, with updates compared to the approved WID at RAN #78

Discussion: 

Decision: 

The document was revised in R4-1803354.


R4-1803354
Revised WID: Basket WI for LTE inter-band CA Rel-15 for 4DL/1UL





Source: Ericsson

Abstract: 

Revised WID: Basket WI for LTE Advanced 4DL/1UL Rel-15 CA, with updates compared to the approved WID at RAN #78

Discussion: 

Decision: 

The document was endorsed.



R4-1801863
TR 36.715-04-01 v0.4.0 Rel-15 LTE 4DL/1UL





36.715-04-01 v0.2.0





Source: Ericsson

Abstract: 

TR 36.715-04-01 v0.4.0 Rel-15 LTE 4DL/1UL

Discussion: 

Decision: 

The document was approved.



R4-1801872
Introduction of Rel-15 LTE 4DL/1UL combinations in 36.101





36.101
  CR-4912  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Introduction of 4DL/1UL combinations in 36.101 (big CR)

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was agreed by email.



R4-1801873
Introduction of Rel-15 LTE 4DL/1UL combinations in 36.104





36.104
  CR-4757  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Introduction of 4DL/1UL combinations in 36.104 (big CR)

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was agreed by email.



R4-1801874
Introduction of Rel-15 LTE 4DL/1UL combinations in 36.141





36.141
  CR-1116  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Introduction of 4DL/1UL combinations in 36.141 (big CR)

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was agreed by email.



6.4.2
UE RF [LTE_CA_R15_4DL1UL-Core]

R4-1801613
TP for TR 36.715-04-01: CA_4DL_1A-7A-8A-40A_1UL_BCS0





36.715-04-01 v0.4.0





Source: Huawei, HiSilicon

Flagged:

	Company
	Comments

	Huawei
	This is one of the fallback modes corresponding to the flagged TPs by Nokia.


Discussion: 

Decision: 

The document was revised in R4-1803179.

R4-1803179
TP for TR 36.715-04-01: CA_4DL_1A-7A-8A-40A_1UL_BCS0





36.715-04-01 v0.4.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



R4-1801614
TP for TR 36.715-04-01: CA_4DL_3A-7A-8A-40A_1UL_BCS0





36.715-04-01 v0.4.0





Source: Huawei, HiSilicon

Flagged:

	Company
	Comments

	Huawei
	This is one of the fallback modes corresponding to the flagged TPs by Nokia.


Discussion: 

Decision: 

The document was revised in R4-1803180.


R4-1803180
TP for TR 36.715-04-01: CA_4DL_3A-7A-8A-40A_1UL_BCS0





36.715-04-01 v0.4.0

           Source: Huawei, HiSilicon
Discussion: 

Decision: 

The document was approved.



R4-1801512
TP for TR 36.715-04-01 addition of CA_4DL_25A-25A-41C_1UL_BCS0





36.715-04-01 v0.2.0





Source: SPRINT Corporation

Abstract: 

TP for TR 36.715-04-01 addition of CA_4DL_25A-25A-41C_1UL_BCS0

Flagged:

	Company
	Comments

	Ericsson
	BW definition refers to CA_41C BCS1, but should instead be CA_41C BCS0 like it is defined in the 4DL WID.


Discussion: 

Decision: 

The document was revised in R4-1803183.



R4-1803183
TP for TR 36.715-04-01 addition of CA_4DL_25A-25A-41C_1UL_BCS0





36.715-04-01 v0.2.0





Source: SPRINT Corporation

Discussion: 

Decision: 

The document was approved.


R4-1801463
TP to TR 36.715-04-01: CA_4DL_1A-8A-20A-28A_1UL_BCS0





36.715-04-01 v0.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Introduction of CA_4DL_1A-8A-20A-28A_1UL_BCS0

Flagged:

	Company
	Comments

	Skyworks
	Block diagram shown already uses both LB antennas without addressing the diversity paths. Is a third (or 4th) low band antenna expected in the implementation? Figure 5.X.3-1 claims a possible two an(t)enna architecture but actually there is 4 more DL diversity filters to be added either on these two antennas (but does not seem feasible) or other antennas are expected.


Discussion: 

Decision: 

The document was revised in R4-1803207.



R4-1803207
TP to TR 36.715-04-01: CA_4DL_1A-8A-20A-28A_1UL_BCS0





36.715-04-01 v0.2.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was approved.


<TPs not treated via block approval process>
R4-1801462
TP to TR 36.715-04-01: CA_4DL_1A-3A-20A-32A_1UL_BCS0





36.715-04-01 v0.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Introduction of CA_4DL_1A-3A-20A-32A_1UL_BCS0

Discussion: 

Decision: 

The document was revised in R4-1803236.



R4-1803236
TP to TR 36.715-04-01: CA_4DL_1A-3A-20A-32A_1UL_BCS0





36.715-04-01 v0.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Introduction of CA_4DL_1A-3A-20A-32A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.


R4-1801464
TP to TR 36.715-04-01: CA_4DL_2A-29A-30A-66A_1UL_BCS0





36.715-04-01 v0.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Introduction of CA_4DL_2A-29A-30A-66A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



<TPs approved via block approval process>
R4-1801513
TP for TR 36.715-04-01 addition of CA_4DL_25A-46D_1UL_BCS0





36.715-04-01 v0.2.0





Source: SPRINT Corporation

Abstract: 

TP for TR 36.715-04-01 addition of CA_4DL_25A-46D_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801599
TP for TR 36.715-04-01: Analysis for CA_3A-7A-46C





36.715-04-01 v0.2.0





Source: SK Telecom

Abstract: 

Channel bandwidth, UE co-existence studies, Rib/Tib, Refsens suggestion

Discussion: 

Decision: 

The document was approved.



R4-1801612
TP for TR 36.715-04-01: CA_4DL_1A-3A-8A-38A_1UL_BCS0





36.715-04-01 v0.4.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



R4-1801615
TP for TR 36.715-04-01: CA_4DL_3A-8A-40C_1UL_BCS0





36.715-04-01 v0.4.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



R4-1801616
TP for TR 36.715-04-01: CA_4DL_2A-2A-7A-66A_1UL_BCS0





36.715-04-01 v0.4.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



R4-1801617
TP for TR 36.715-04-01: CA_4DL_7A-12B-66A_1UL_BCS0





36.715-04-01 v0.4.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



R4-1801640
TP on operating bands and coexistence analysis for CA_4A-48D 





36.715-04-01 v0.2.0





Source: LG Electronics France, Verizon

Abstract: 

Provide operating band and coexistence analysis for CA_4A-48D band combination

Discussion: 

Decision: 

The document was approved.



R4-1801880
TP for introduction of CA_4DL_2A-2A-7A-12A_1UL_BCS0





36.715-04-01 v0.2.0





Source: Ericsson, Rogers

Abstract: 

TP for introduction of CA_4DL_2A-2A-7A-12A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801881
TP for introduction of CA_4DL_2A-7A-12A-66A_1UL_BCS0





36.715-04-01 v0.2.0





Source: Ericsson, Rogers

Abstract: 

TP for introduction of CA_4DL_2A-7A-12A-66A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801882
TP for introduction of CA_4DL_2A-7A-12B_1UL_BCS0





36.715-04-01 v0.2.0





Source: Ericsson, Rogers

Abstract: 

TP for introduction of CA_4DL_2A-7A-12B_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801884
TP for introduction of CA_4DL_3C-8A-38A_1UL_BCS0





36.715-04-01 v0.2.0





Source: Ericsson

Abstract: 

TP for introduction of CA_4DL_3C-8A-38A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801885
TP for introduction of CA_4DL_3A-7A-28A-38A_1UL_BCS0





36.715-04-01 v0.2.0





Source: Ericsson

Abstract: 

TP for introduction of CA_4DL_3A-7A-28A-38A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801887
TP for introduction of CA_4DL_3A-7A-8A-38A_1UL_BCS0





36.715-04-01 v0.2.0





Source: Ericsson

Abstract: 

TP for introduction of CA_4DL_3A-7A-8A-38A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801890
TP for introduction of CA_4DL_3C-46C_1UL_BCS0





36.715-04-01 v0.2.0





Source: Ericsson

Abstract: 

TP for introduction of CA_4DL_3C-46C_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801935
TP to TR 36.715-04-01: Additional bandwidth combination set for CA_1A-3A-7A-7A





36.715-04-01 v0.2.0





Source: CHTTL

Discussion: 

Decision: 

The document was approved.



R4-1801937
TP to TR 36.715-04-01: UE co-existence studies and requirements for CA_1A-3A-3A-7A





36.715-04-01 v0.2.0





Source: CHTTL

Discussion: 

Decision: 

The document was approved.



R4-1802167
TP for TR 36.715-04-01: CA_4DL_1A-7C-20A_1UL_BCS0





36.715-04-01 v0.2.0





Source: Orange Spain

Discussion: 

Decision: 

The document was approved.



6.5
LTE Advanced Inter-band CA Rel-15 for 5DL/1UL [LTE_CA_R15_5DL1UL]

6.5.1
Rapporteur Input (WID/TR/CR) [LTE_CA_R15_5DL1UL-Core/Perf]

R4-1801996
Revised WI: LTE Advanced inter-band CA Rel-15 for 5DL/1UL





Source: Nokia

Discussion: 

Decision: 

The document was endorsed.



R4-1801997
TR 36.715-05-01 v0.3.0





36.715-05-01 v0.3.0





Source: Nokia

Discussion: 

Decision: 

The document was approved.



R4-1803176
Introduction of 5DL CA combinations to 36.101





36.101
  CR-4970  Cat: B (Rel-15) v15.1.0





Source: Nokia

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was agreed by email.


R4-1801998
Introduction of 5DL CA combinations to 36.104





36.104
  CR-4758  Cat: B (Rel-15) v15.1.0





Source: Nokia

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was agreed by email.



R4-1801999
Introduction of 5DL CA combinations to 36.141





36.141
  CR-1117  Cat: B (Rel-15) v15.1.0





Source: Nokia

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was agreed by email.



R4-1802000
Updated scope of TR: LTE Advanced inter-band CA Rel-15 for 5DL/1UL





Source: Nokia

Discussion: 

Decision: 

The document was approved.



6.5.2
UE RF [LTE_CA_R15_5DL1UL-Core]

R4-1801618
TP for TR 36.715-05-01: CA_5DL_1A-7A-8A-40C_1UL_BCS0





36.715-05-01 v0.3.0





Source: Huawei, HiSilicon

Flagged:

	Company
	Comments

	Nokia
	MSD table says cross band isolation but some of the cases are uplink harmonic interference, we prefer separate tables to help the CR implementation.


Discussion: 

Decision: 

The document was revised in R4-1803181.



R4-1803181
TP for TR 36.715-05-01: CA_5DL_1A-7A-8A-40C_1UL_BCS0





36.715-05-01 v0.3.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.

R4-1801619
TP for TR 36.715-05-01: CA_5DL_3A-7A-8A-40C_1UL_BCS0





36.715-05-01 v0.3.0





Source: Huawei, HiSilicon

Flagged:

	Company
	Comments

	Nokia
	MSD table says cross band isolation but some of the cases are uplink harmonic interference, we prefer separate tables to help the CR implementation.


Discussion: 

Decision: 

The document was revised in R4-1803182.



R4-1803182
TP for TR 36.715-05-01: CA_5DL_3A-7A-8A-40C_1UL_BCS0





36.715-05-01 v0.3.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.


R4-1801514
TP for TR 36.715-05-01 addition of CA_5DL_25A-25A-41D_1UL_BSC0





36.715-05-01 v0.3.0





Source: SPRINT Corporation

Abstract: 

TP for TR 36.715-05-01 addition of CA_5DL_25A-25A-41D_1UL_BSC0

Flagged:

	Company
	Comments

	Ericsson
	BW definition refers to CA_41D BCS1, but should instead be CA_41D BCS0 like it is defined in the 5DL WID. Also, CA_41D BCS1 is not defined.


Discussion: 

Decision: 

The document was revised in R4-1803184.



R4-1803184
TP for TR 36.715-05-01 addition of CA_5DL_25A-25A-41D_1UL_BSC0





36.715-05-01 v0.3.0





Source: SPRINT Corporation

Discussion: 

Decision: 

The document was approved.



<TPs not treated via block approval process>
R4-1801465
TP to TR 36.715-05-01: CA_5DL_2A-2A-12A-66A-66A_1UL_BCS0





36.715-05-01 v0.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Introduction of CA_5DL_2A-2A-12A-66A-66A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801466
TP to TR 36.715-05-01: CA_5DL_2A-5B-66A-66A_1UL_BCS0





36.715-05-01 v0.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Introduction of CA_5DL_2A-5B-66A-66A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801467
TP to TR 36.715-05-01: CA_5DL_5B-30A-66A-66A_1UL_BCS0





36.715-05-01 v0.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Introduction of CA_5DL_5B-30A-66A-66A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.


<TPs approved via block approval process>
R4-1801515
TP for TR 36.715-05-01 addition of CA_5DL_25A-25A-46D_1UL_BSC0





36.715-05-01 v0.3.0





Source: SPRINT Corporation

Abstract: 

TP for TR 36.715-05-01 addition of CA_5DL_25A-25A-46D_1UL_BSC0

Discussion: 

Decision: 

The document was approved.



R4-1801600
TP for TR 36.715-03-01: Analysis for CA_3A-7A-46D





36.715-05-01 v0.2.0





Source: SK Telecom

Abstract: 

Channel bandwidth, UE co-existence studies, Rib/Tib, Refsens suggestion

Discussion: 

Decision: 

The document was approved.



R4-1801620
TP for TR 36.715-05-01: CA_5DL_2A-7A-12B-66A_1UL_BCS0





36.715-05-01 v0.3.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



R4-1801641
TP on operating bands and coexistence analysis for CA_4A-48E





36.715-05-01 v0.2.0





Source: LG Electronics France, Verizon

Abstract: 

Provide operating band and coexistence analysis for CA_4A-48E band combination

Discussion: 

Decision: 

The document was approved.



R4-1801883
TP for introduction of CA_5DL_2A-2A-7A-12A-66A_1UL_BCS0





36.715-05-01 v0.2.0





Source: Ericsson, Rogers

Abstract: 

TP for introduction of CA_5DL_2A-2A-7A-12A-66A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801886
TP for introduction of CA_5DL_3C-7A-28A-38A_1UL_BCS0





36.715-05-01 v0.2.0





Source: Ericsson

Abstract: 

TP for introduction of CA_5DL_3C-7A-28A-38A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801888
TP for introduction of CA_5DL_3C-7A-8A-38A_1UL_BCS0





36.715-05-01 v0.2.0





Source: Ericsson

Abstract: 

TP for introduction of CA_5DL_3C-7A-8A-38A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801891
TP for introduction of CA_5DL_3C-46D_1UL_BCS0





36.715-05-01 v0.2.0





Source: Ericsson

Abstract: 

TP for introduction of CA_5DL_3C-46D_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801895
TP for introduction of CA_5DL_2A-2A-46D_1UL_BCS0





36.715-05-01 v0.2.0





Source: Ericsson, AT&T

Abstract: 

TP for introduction of CA_5DL_2A-2A-46D_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801896
TP for introduction of CA_5DL_46D-66A-66A_1UL_BCS0





36.715-05-01 v0.2.0





Source: Ericsson, AT&T

Abstract: 

TP for introduction of CA_5DL_46D-66A-66A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801897
TP for introduction of CA_5DL_2A-12A-30A-66A-66A_1UL_BCS0





36.715-05-01 v0.2.0





Source: Ericsson, AT&T

Abstract: 

TP for introduction of CA_5DL_2A-12A-30A-66A-66A_1UL_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1801938
TP to TR 36.715-05-01: UE co-existence studies and requirements for CA_1A-3A-3A-7A-7A





36.715-05-01 v0.2.0





Source: CHTTL

Discussion: 

Decision: 

The document was approved.



R4-1802168
TP for TR 36.715-05-01: CA_5DL_1A-3A-7C-20A_1UL_BCS0





36.715-05-01 v0.2.0





Source: Orange Spain

Discussion: 

Decision: 

The document was approved.



6.6
LTE Advanced Inter-band CA Rel-15 for 2DL/2UL [LTE_CA_R15_2DL2UL]
R4-1802161
TP for 36.715-02-02: Dual UL CA_1A-20A





36.715-02-02 v0.3.0





Source: Vodafone Italia SpA

Flagged:

	Company
	Comments

	Qualcomm
	The proposal in this paper is that MSD is not required based on operator-specific holdings.  However, it is not clear what the operator holdings are and which operators these holdings represent.  Since Band 1 and Band 20 are both widely used bands, there may be other operators who don’t have such fortunately holdings to be able to avoid the IMD4.


Discussion: 

Qualcomm: we need to be careful about not considering harmonic issues without checking if there are some operators having harmonic issues.

Vodafone: There are information on that aspet. We should have consistent requirements introduced in the past.

Qualcomm: at that time, for instance, one of the bands was a certain operator specific band so that it was clear. Also we did some analysis.

Vodafone: is it ok to say that IMD may impact on certain operators’ spectrum holdings.

Qualcomm: we need some information based on analysis.

Vodafone: Band 1 + Band 20 would be EU specific. We are ok to specify MSD.

Decision: 

The document was revised in R4-1803335.



R4-1803335
TP for 36.715-02-02: Dual UL CA_1A-20A





36.715-02-02 v0.3.0





Source: Vodafone Italia SpA

Discussion: 

Decision: 

The document was approved.

6.6.1
Rapporteur Input (WID/TR/CR) [LTE_CA_R15_2DL2UL-Core]

R4-1801522
36.715-02-02 v0.3.0





36.715-02-02 v0.3.0





Source: Huawei Technologies France

Discussion: 

Decision: 

The document was approved.



R4-1801531
Further consideration on co-existence study for 2UL band combinations





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Decision: 

The document was approved.



R4-1801533
Introduction of completed R15 2DL/2UL band combinations to TS 36.101





36.101
  CR-4861  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was withdrawn.



R4-1801534
Revised WID for 2DL/2UL inter-band CA





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was withdrawn.



R4-1801532
TP for TR 36.715-02-02 update scope of the 2DL2UL basket WI





36.715-02-02 v0.3.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.

6.6.2
UE RF [LTE_CA_R15_2DL2UL-Core]

R4-1801706
TP for 36.715-02-02: general harmonic and IMD study





Source: Huawei 

Discussion: 

Decision: 

The document was approved.



<TPs approved via block approval process>
R4-1801894
TP for introduction of CA_2DL_26A-48A_2UL_26A-48A_BCS0





36.715-02-02 v0.3.0





Source: Ericsson, SouthernLinc

Abstract: 

TP for introduction of CA_2DL_26A-48A_2UL_26A-48A_BCS0

Discussion: 

Decision: 

The document was approved.



R4-1802050
TP for TR 36.715-02-02: CA_3A-18A_BCS0





36.715-02-02 v0.3.0





Source: KDDI Corporation

Abstract: 

This contribution is a text proposal for TR 36.715-02-02 to create CA_3A-18A_BCS0.

Discussion: 

Decision: 

The document was approved.

6.7
LTE Advanced Inter-band CA Rel-15 for xDL/2UL with x=3,4,5 [LTE_CA_R15_xDL2UL]

6.7.1
Rapporteur Input (WID/TR/CR) [LTE_CA_R15_xDL2UL]

R4-1801650
TR update: TR36.715-00-02 for xDL_2ULs CA_v0.3.0





36.715-00-02 v0.3.0





Source: LG Electronics France

Abstract: 

Provide update TR based on approved TPs and papers

Discussion: 

Decision: 

The document was approved.



R4-1801651
Revised WID on LTE-A Inter-band CA Rel-15 for xDL/2UL with x=3,4,5





Source: LG Electronics France

Abstract: 

Provide revised WID on xDL/2UL CA based on operator input for new CA band combinations

Discussion: 

Decision: 

The document was endorsed.



R4-1801653
Introduction of additional xDL/2UL CA band combinations in rel-15





36.101
  CR-4870  Cat: B (Rel-15) v15.1.0





Source: LG Electronics France

Abstract: 

Propose new xDL/2UL CA band combinations in rel-15

Discussion: 

Decision: 

The document was agreed.



6.7.2
UE RF [LTE_CA_R15_xDL2UL-Core]

R4-1801601
 TP for TR 36.715-00-02: Analysis for CA_7A-7A-26A





36.715-00-02 v0.2.0





Source: SK Telecom

Abstract: 

Channel bandwidth, UE co-existence studies, Rib/Tib, Refsens suggestion

Flagged:

	Company
	Comments

	LGE
	
The IMD problem already covered in 2DL/2UL_CA_7A-26A. So not to captured MSD impact in this TR.


Discussion: 

Decision: 

The document was revised in R4-1803199.



R4-1803199
 TP for TR 36.715-00-02: Analysis for CA_7A-7A-26A





36.715-00-02 v0.2.0





Source: SK Telecom

Discussion: 

Decision: 

The document was approved.


R4-1801602
 TP for TR 36.715-00-02: Analysis for CA_3A-7A-26A





36.715-00-02 v0.2.0





Source: SK Telecom

Abstract: 

Channel bandwidth, UE co-existence studies, Rib/Tib, Refsens suggestion

Flagged:

	Company
	Comments

	LGE
	Use wrong B26 frequency range.


Discussion: 

Decision: 

The document was revised in R4-1803200.



R4-1803200
 TP for TR 36.715-00-02: Analysis for CA_3A-7A-26A





36.715-00-02 v0.2.0





Source: SK Telecom

Discussion: 

Decision: 

The document was approved.



R4-1801603
 TP for TR 36.715-00-02: Analysis for CA_1A-7A-26A





36.715-00-02 v0.2.0





Source: SK Telecom

Abstract: 

Channel bandwidth, UE co-existence studies, Rib/Tib, Refsens suggestion

Flagged:

	Company
	Comments

	LGE
	do not caputred all of MSD issues which are already covered 2DL/2UL 7A-26A. So only capture IMD5 issues in MSD session


Discussion: 

Decision: 

The document was revised in R4-1803201.



R4-1803201
 TP for TR 36.715-00-02: Analysis for CA_1A-7A-26A





36.715-00-02 v0.2.0





Source: SK Telecom

Discussion: 

Decision: 

The document was approved.

R4-1801604
  TP for TR 36.715-00-02: Analysis for CA_1A-3A-7A-26A





36.715-00-02 v0.2.0





Source: SK Telecom

Abstract: 

Channel bandwidth, UE co-existence studies, Rib/Tib, Refsens suggestion

Flagged:

	Company
	Comments

	LGE
	In coexistene analysis session, all related study already covered in lower order CA band combinations, but there was no comments for these. Also use wrong B26 frequency range. Do not need to capture the MSD table


Discussion: 

Decision: 

The document was revised in R4-1803202.



R4-1803202
  TP for TR 36.715-00-02: Analysis for CA_1A-3A-7A-26A





36.715-00-02 v0.2.0





Source: SK Telecom

Discussion: 

Decision: 

The document was approved.


R4-1801605
 TP for TR 36.715-00-02: Analysis for CA_1A-7A-7A-26A





36.715-00-02 v0.2.0





Source: SK Telecom

Abstract: 

Channel bandwidth, UE co-existence studies, Rib/Tib, Refsens suggestion

Flagged:

	Company
	Comments

	LGE
	There was no coexistence analysis for 2UL_CA_1A-26A. Do not need to capture the MSD table.


Discussion: 

Decision: 

The document was revised in R4-1803203.



R4-1803203
 TP for TR 36.715-00-02: Analysis for CA_1A-7A-7A-26A





36.715-00-02 v0.2.0





Source: SK Telecom

Discussion: 

Decision: 

The document was approved.

R4-1801606
 TP for TR 36.715-00-02: Analysis for CA_3A-7A-7A-26A





36.715-00-02 v0.2.0





Source: SK Telecom

Abstract: 

Channel bandwidth, UE co-existence studies, Rib/Tib, Refsens suggestion

Flagged:

	Company
	Comments

	LGE
	In coexistene analysis session, all related study already covered in lower order CA band combinations, but there was no comments for these. Also use wrong B26 frequency range. Do not need to capture the MSD table


Discussion: 

Decision: 

The document was revised in R4-1803204.



R4-1803204
 TP for TR 36.715-00-02: Analysis for CA_3A-7A-7A-26A





36.715-00-02 v0.2.0





Source: SK Telecom

Discussion: 

Decision: 

The document was approved.


R4-1801607
 TP for TR 36.715-00-02: Analysis for CA_1A-3A-7A-7A-26A





36.715-00-02 v0.2.0





Source: SK Telecom

Abstract: 

Channel bandwidth, UE co-existence studies, Rib/Tib, Refsens suggestion

Flagged:

	Company
	Comments

	LGE
	In coexistene analysis session, all related study already covered in lower order CA band combinations, but there was no comments for these. Also use wrong B26 frequency range. Do not need to capture the MSD table


Discussion: 

Decision: 

The document was revised in R4-1803205.


R4-1803205
 TP for TR 36.715-00-02: Analysis for CA_1A-3A-7A-7A-26A





36.715-00-02 v0.2.0





Source: SK Telecom

Discussion: 

Decision: 

The document was approved.




R4-1802191
TP for TR 36.715-00-02 CA_3DL_1A-7C





36.715-00-02 v0.3.0





Source: Telstra Corporation Limited

Discussion: 

Decision: 

The document was revised to R4-1802249.



R4-1802249
TP for TR 36.715-00-02 CA_3DL_1A-7C





36.715-00-02 v0.3.0





Source: Telstra Corporation Limited

(Replaces R4-1802191)

Discussion: 

Decision: 

The document was revised to R4-1802272.



R4-1802272
TP for TR 36.715-00-02 CA_3DL_1A-7C





36.715-00-02 v0.3.0





Source: Telstra Corporation Limited

(Replaces R4-1802249)

Discussion: 

Decision: 

The document was approved



R4-1802192
TP for TR 36.715-00-02 CA_4DL_1A-3A-7C





36.715-00-02 v0.3.0





Source: Telstra Corporation Limited

Discussion: 

Decision: 

The document was revised to R4-1802251.



R4-1802251
TP for TR 36.715-00-02 CA_4DL_1A-3A-7C





36.715-00-02 v0.3.0





Source: Telstra Corporation Limited

(Replaces R4-1802192)

Discussion: 

Decision: 

The document was revised to R4-1802274.



R4-1802274
TP for TR 36.715-00-02 CA_4DL_1A-3A-7C





36.715-00-02 v0.3.0





Source: Telstra Corporation Limited

(Replaces R4-1802251)

Discussion: 

Note: No comments
Decision: 

The document was approved.



R4-1802193
TP for TR 36.715-00-02 CA_4DL_1A-3C-7A





36.715-00-02 v0.3.0





Source: Telstra Corporation Limited

Discussion: 

Decision: 

The document was revised to R4-1802252.



R4-1802252
TP for TR 36.715-00-02 CA_4DL_1A-3C-7A





36.715-00-02 v0.3.0





Source: Telstra Corporation Limited

(Replaces R4-1802193)

Discussion: 

Decision: 

The document was revised to R4-1802275.



R4-1802275
TP for TR 36.715-00-02 CA_4DL_1A-3C-7A





36.715-00-02 v0.3.0





Source: Telstra Corporation Limited

(Replaces R4-1802252)

Discussion: 

Decision: 

The document was approved.


R4-1802194
TP for TR 36.715-00-02 CA_4DL_3C-7C





36.715-00-02 v0.3.0





Source: Telstra Corporation Limited

Discussion: 

Decision: 

The document was revised to R4-1802253.



R4-1802253
TP for TR 36.715-00-02 CA_4DL_3C-7C





36.715-00-02 v0.3.0





Source: Telstra Corporation Limited

(Replaces R4-1802194)

Discussion: 

Decision: 

The document was revised to R4-1802276.



R4-1802276
TP for TR 36.715-00-02 CA_4DL_3C-7C





36.715-00-02 v0.3.0





Source: Telstra Corporation Limited

(Replaces R4-1802253)

Discussion: 

Decision: 

The document was approved.



R4-1802195
TP for TR 36.715-00-02 CA_5DL_1A-3C-7C





36.715-00-02 v0.3.0





Source: Telstra Corporation Limited

Discussion: 

Decision: 

The document was revised to R4-1802254.



R4-1802254
TP for TR 36.715-00-02 CA_5DL_1A-3C-7C





36.715-00-02 v0.3.0





Source: Telstra Corporation Limited

(Replaces R4-1802195)

Discussion: 

Decision: 

The document was revised to R4-1802277.



R4-1802277
TP for TR 36.715-00-02 CA_5DL_1A-3C-7C





36.715-00-02 v0.3.0





Source: Telstra Corporation Limited

(Replaces R4-1802254)

Discussion: 

Decision: 

The document was approved.


R4-1802248
TP for TR 36.715-00-02: CA_3DL_1A-7C





36.715-00-02 v0.3.0





Source: Telstra Corporation Limited

Discussion: 

It is withdrawn by Ericsson on behalf of Telstra.
Decision: 

The document was withdrawn.


R4-1802266
TP for TR 36.715-00-02: CA_3DL_3A-7A-28A





36.715-00-02 v0.3.0





Source: Telstra Corporation Limited

Discussion: 

Decision: 

The document was revised to R4-1802278.



R4-1802278
TP for TR 36.715-00-02: CA_3DL_3A-7A-28A





36.715-00-02 v0.3.0





Source: Telstra Corporation Limited

(Replaces R4-1802266)

Flagged:

	Company
	Comments

	Skyworks
	Proposed MSD table have some wrong UL/DL configurations as shown in last two row (B26. B3). should be removed.


Discussion: 

Decision: 

The document was revised in R4-1803178.



R4-1803178
TP for TR 36.715-00-02: CA_3DL_3A-7A-28A





36.715-00-02 v0.3.0





Source: Telstra Corporation Limited

Discussion: 

Decision: 

The document was approved.


<TPs approved via block approval process>
R4-1802051
TP for TR 36.715-00-02: CA_3DL_1A_3A-18A_2UL_BCS0





36.715-00-02 v0.3.0





Source: KDDI Corporation

Abstract: 

This contribution is a text proposal for TR 36.715-00-02 to create CA_3DL_1A_3A-18A_2UL_BCS0.

Discussion: 

Decision: 

The document was approved.



R4-1802054
TP for TR 36.715-00-02: CA_3DL_3A_11A-18A_2UL_BCS0





36.715-00-02 v0.3.0





Source: KDDI Corporation

Abstract: 

This contribution is a text proposal for TR 36.715-00-02 to create CA_3DL_3A_11A-18A_2UL_BCS0.

Discussion: 

Decision: 

The document was approved.

R4-1801652
TP on summary of interference studies for new xDL/2UL CA band combinations in rel-15





36.715-00-02 v0.2.0





Source: LG Electronics France

Abstract: 

Provide summary of interference studies for new xDL/2UL CA band combinations

Discussion: 

Decision: 

The document was approved.



R4-1802134
TP to TR 36.715-00-02 V0.3.0: CA_3DL_1A-3A-20A_2UL_1A-3A_BCS0 and 2UL_1A-20A_BCS0 and 2UL_3A-20A_BCS0





36.715-00-02 v0.3.0





Source: Nokia

Discussion: 

Decision: 

The document was approved.

6.8
LTE Advanced inter-band CA Rel-15 for more than 5DL and 1UL [LTE_CA_R15_>5DL1UL]

6.8.1
Rapporteur Input (WID/TR/CR) [LTE_CA_R15_>5DL1UL]

6.8.1.1
TR and CRs [LTE_CA_R15_>5DL1UL]

R4-1802467
Skeleton TR for LTE Advanced inter-band CA Rel-15 for more than 5DL and 1UL 





36.715-00-00 v..





Source: Qualcomm Incorporated

Discussion: 

Nokia: we need to fix missing fallback modes.
Decision: 

The document was approved.


6.8.1.2
Revision of WID including fallback modes [LTE_CA_R15_>5DL1UL]

R4-1803344
Revised WID on LTE Advanced inter-band CA Rel-15 for more than 5DL and 1UL 





36.715-00-00 v..





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was revised in R4-1803352.

R4-1803352
Revised WID on LTE Advanced inter-band CA Rel-15 for more than 5DL and 1UL 





36.715-00-00 v..





Source: Qualcomm Incorporated

Discussion: 

Note: There are no concerns raised for 6CC and 7CC configuration. However, Nokia suggests it is better to check if the falllback modes are correctely reflected in the WID or not.

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was endorsed by e-mail.

6.8.2
UE RF [LTE_CA_R15_>5DL1UL-Core]

6.9
LTE DL 4Rx antenna ports [LTE_4Rx_AP_DL_bands_R15]
R4-1802525
Revised WID: Introduction of new band support for 4Rx antenna ports for LTE for Rel-15





Source: Huawei, HiSilicon

No presentation is needed.

Abstract: 

The rivision of 4Rx bands WID to add B43 in the WI.

Discussion: 

Decision: 

The document was endorsed.


6.9.1
UE RF core(36.101) [LTE_4Rx_AP_DL_bands_R15-Core]

6.9.2
RRM (36.133) [LTE_4Rx_AP_DL_bands_R15-Core]

6.9.3
UE demodulation and CSI (36.101) [LTE_4Rx_AP_DL_bands_R15-Perf]

6.10
New LTE band for 3.3-3.4 GHz for Africa [LTE_TDD_3300_Africa]

6.10.1
General [LTE_TDD_3300_Africa]

Session chair note: Focus on CR for 36.101 and 25.466. Other CRs were already endorsed in R4#85.
R4-1803008
TR 36.758 V0.2.0: TDD operating in 3300-3400MHz band in Africa for LTE





36.758 v..





Source: Huawei, Hisilicon

Abstract: 

This draft TR is for final approval.

Add a new paragraph 6, approved during 3GPP TSG-RAN WG4 Meeting #85

Discussion: 

Decision: 

The document was approved.



6.10.2
UE RF [LTE_TDD_3300_Africa-Core]

R4-1803007
Introduction of TDD 3.3-3.4GHz band (band 52)





36.101
  CR-4969  Cat: B (Rel-15) v15.1.0





Source: Huawei, Hisilicon, Etisalat, Vodafone

Discussion: 

Qualcomm: we have concerns on Ue-to-UE co-existence table including harmonic aspect.

Huawei: we need to have balance to take into account for useage in various coutries.

Decision: 

The document was revised in R4-1803219.



R4-1803219
Introduction of TDD 3.3-3.4GHz band (band 52)





36.101
  CR-4969  Cat: B (Rel-15) v15.1.0





Source: Huawei, Hisilicon, Etisalat, Vodafone

Discussion: 

Decision: 

The document was agreed.

R4-1802993
Introduction of TDD 3.3-3.4GHz band (band 52)





25.101
  CR-1110  Cat: B (Rel-15) v15.1.0





Source: Huawei, Hisilicon, Etisalat, Vodafone

Discussion: 

Decision: 

The document was agreed.



6.10.3
BS related specs (36.104 etc) [LTE_TDD_3300_Africa-Core/Perf]

R4-1802994
Introduction of TDD 3.3-3.4GHz band (band 52)





25.104
  CR-0960  Cat: B (Rel-15) v15.1.0





Source: Huawei, Hisilicon, Etisalat, Vodafone

Discussion: 

Decision: 

The document was agreed.



R4-1802997
Introduction of TDD 3.3-3.4GHz band (band 52)





25.141
  CR-0993  Cat: B (Rel-15) v15.1.0





Source: Huawei, Hisilicon, Etisalat, Vodafone

Discussion: 

Decision: 

The document was agreed.



R4-1803001
Introduction of TDD 3.3-3.4GHz band (band 52)





36.104
  CR-4767  Cat: B (Rel-15) v15.1.0





Source: Huawei, Hisilicon, Etisalat, Vodafone

Discussion: 

Decision: 

The document was agreed.



R4-1803002
Introduction of TDD 3.3-3.4GHz band (band 52)





36.113
  CR-0076  Cat: B (Rel-15) v15.1.0





Source: Huawei, Hisilicon, Etisalat, Vodafone

Discussion: 

Decision: 

The document was agreed.



R4-1803003
Introduction of TDD 3.3-3.4GHz band (band 52)





36.141
  CR-1129  Cat: B (Rel-15) v15.1.0





Source: Huawei, Hisilicon, Etisalat, Vodafone

Discussion: 

Decision: 

The document was agreed.



R4-1803004
Introduction of TDD 3.3-3.4GHz band (band 52)





37.104
  CR-0809  Cat: B (Rel-15) v15.1.0





Source: Huawei, Hisilicon, Etisalat, Vodafone

Discussion: 

Decision: 

The document was agreed.



R4-1803005
Introduction of TDD 3.3-3.4GHz band (band 52)





37.113
  CR-0080  Cat: B (Rel-15) v15.1.0





Source: Huawei, Hisilicon, Etisalat, Vodafone

Discussion: 

Decision: 

The document was agreed.



R4-1803006
Introduction of TDD 3.3-3.4GHz band into TS 37.141





37.141
  CR-0813  Cat: B (Rel-15) v15.1.0





Source: Huawei, Hisilicon, Etisalat, Vodafone

Flagged:

	Company
	Comments

	Nokia
	CR is not aligned with CRs to 36.104/141 and 37.104, see differences (Band 22 related) in Table 6.6.1.5.5-1 on BS Spurious emissions limits for co-existence with systems operating in other frequency bands as well as in Table 6.6.1.5.6-1 on BS Spurious emissions limits for BS co-located with another BS.


Discussion: 

Decision: 

The document was revised in R4-1803220.



R4-1803220
Introduction of TDD 3.3-3.4GHz band into TS 37.141





37.141
  CR-0813  Cat: B (Rel-15) v15.1.0





Source: Huawei, Hisilicon, Etisalat, Vodafone

Discussion: 

Decision: 

The document was agreed

6.10.4
RRM related specs (36.133 etc) [LTE_TDD_3300_Africa-Core/Perf]
Introduction of TDD 3.3-3.4GHz band to RRM requirements
R4-1802992
Introduction of TDD 3.3-3.4GHz band (band 52)





36.133
  CR-5661  Cat: B (Rel-15) v15.1.0





Source: Huawei, Hisilicon, Etisalat, Vodafone

Abstract: 

Introduction of requirements for the TDD 3.3-3.4GHz band as Band 52.

Introduce RRM requirements on band 52.

Discussion: 

Decision:

Agreed


R4-1802995
Introduction of TDD 3.3-3.4GHz band (band 52)





25.123
  CR-0577  Cat: B (Rel-15) v15.1.0





Source: Huawei, Hisilicon, Etisalat, Vodafone

Abstract: 

Introduce the TDD 3.3-3.4GHz band (Band 52) into 25.123

Introduce the TDD 3.3-3.4GHz band into 25.123.

Discussion: 

Decision:

Agreed


R4-1802996
Introduction of TDD 3.3-3.4GHz band (band 52)





25.133
  CR-1438  Cat: B (Rel-15) v15.1.0





Source: Huawei, Hisilicon, Etisalat, Vodafone

Abstract: 

Introduce the TDD 3.3-3.4GHz band (Band 52) into 25.133.

Introduce the TDD 3.3-3.4GHz band into 25.133.

Discussion: 

Decision:

Agreed


6.10.5
Other specifications [LTE_TDD_3300_Africa-Core/Perf]
R4-1802998
Introduction of TDD 3.3-3.4GHz band (band 52)





25.461 v15.1.0





Source: Huawei, Hisilicon, Etisalat, Vodafone

Discussion: 

Decision: 

The document was endorsed.



R4-1803000
Introduction of TDD 3.3-3.4GHz band (band 52)





36.124
  CR-0047  Cat: B (Rel-15) v15.1.0





Source: Huawei, Hisilicon, Etisalat, Vodafone

Discussion: 

Decision: 

The document was agreed.



R4-1802999
Introduction of TDD 3.3-3.4GHz band (band 52)





25.466 v15.1.0





Source: Huawei, Hisilicon, Etisalat, Vodafone

Session chair note: This contribution was not endosed in the last meeting)
Discussion: 

Nokia: RAN4 does not have to endorse a CR for this spec.

Decision: 

The document was noted.


6.11
LTE Advanced high power TDD UE (power class 2) for Rel-15 [LTE_TDD_HPUE_R15]

R4-1801841
Introduction of HPUE for Band40





Source: Reliance Jio

Abstract: 

Motivation for the introduction of power class 2, +26 dBm, for Band 40 is highlighted. Key changes will cover the maximum output power table changes. MPR and A-MPR updates are needed. ACLR is not applicable to HPUE in Band 40. 

Discussion: 

Decision: 

The document was withdrawn.



R4-1801844
Introduction of the power class 2 HPUE feature for Band 40 into 36.101





36.101
  CR-4904  Cat: B (Rel-15) v15.1.0





Source: Reliance Jio

Secretary pointed out that rev number is wrong and inconsistencey between Rel14 in CR coversheet and Rel-15 in 3GU. 

Abstract: 

Introduction of the power class 2 HPUE feature for Band 40 into 36.101.

Discussion: 

Decision: 

The document was not treated.



6.11.1
General [LTE_TDD_HPUE_R15]

R4-1801631
TR 36.760_v0.2.0





36.760 v0.2.0





Source: HiSilicon Technologies Co. Ltd

Discussion: 

Decision: 

The document was approved.



6.11.2
UE RF [LTE_TDD_HPUE_R15-Core]

R4-1801621
TP for TR 36.760: requirement for Band 40 power class 2 UE





36.760 v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



R4-1801622
TP for TR 36.760: requirement for Band 42 power class 2 UE





36.760 v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was reivsed in R4-1803221.



R4-1803221
TP for TR 36.760: requirement for Band 42 power class 2 UE





36.760 v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.

R4-1801623
Introduction of power class 2 HPUE in Band 40 and 42 to TS 36.101





36.101
  CR-4868  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Discussion: 

Qualcomm: the lower tolerance for B42 MOP needs to be consistent with the PC3.

Decision: 

The document was revised in R4-1803222.



R4-1803222
Introduction of power class 2 HPUE in Band 40 and 42 to TS 36.101





36.101
  CR-4868  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Discussion: 

Qualcomm: the lower tolerance for B42 MOP needs to be consistent with the PC3.

Decision: 

The document was agreed.

6.11.3
Others [LTE_TDD_HPUE_R15-Core/Perf]

6.12
Extended-Band12 new E-UTRA Band for Rel-15 [Ext_B12_LTE]

R4-1802764
TR36.716v0.1.0





36.761 v0.0.2





Source: Dish Network

Abstract: 

This TR captures all agreements made during the Extended-Band12 new E-UTRA Band WI.

Discussion: 

Decision: 

The document was approved.



6.12.1
General [Ext_B12_LTE]

R4-1803208
TP to TR 36.761: Co-existence for B29/B12 Extended band New E-UTRA band





Source: Dish Network, Ericsson, Nokia

Discussion: 

Decision: 

The document was approved.



R4-1802011
TP to TR 36.761: BS aspect issues





Source: Nokia

Discussion: 

Decision: 

The document was approved.



R4-1802012
TP to TR 36.761: Channel numbering





Source: Nokia

Discussion: 

Decision: 

The document was approved.



R4-1802013
TP to TR 36.761: MSR specific issues





Source: Nokia

Discussion: 

Decision: 

The document was approved.



R4-1802014
TP to TR 36.761: Required changes to E-UTRA and MSR specifications





Source: Nokia

Discussion: 

Decision: 

The document was approved.



R4-1802228
Co-existence for B29/B12 Extended band New E-UTRA band





Source: Dish Network

Abstract: 

This contribution provides simulation results for B29/Extended B12 co-existence.

Discussion: 

Decision: 

The document was noted.



R4-1802302
TP to TR 36.761 on Symbol section





Source: Ericsson

Abstract: 

This paper is a text proposal to TR 36.761 providing inputs to Symbol section

Discussion: 

Decision: 

The document was approved.



R4-1802303
TP to TR 36.761 on Acronyms





Source: Ericsson

Abstract: 

This paper is a text proposal to TR 36.761 providing inputs to Acronyms section

Discussion: 

Decision: 

The document was approved.



R4-1802304
TP to TR 36.761 on frequency band arrangement





Source: Ericsson

Abstract: 

This paper is a text proposal to TR 36.761 specifying band plan and supported channel bandwidths for Band 85

Discussion: 

Decision: 

The document was approved.



R4-1802305
TP to TR 36.761 on adjacent 3GPP bands





Source: Ericsson

Abstract: 

This paper is a text proposal to TR 36.761 on Band 85 adjacent 3GPP bands

Discussion: 

Decision: 

The document was approved.



R4-1802306
TP to TR 36.761 on nearby non-3GPP services





Source: Ericsson

Abstract: 

This paper is a text proposal to TR 36.761 on Band 85 nearby 3GPP services

Discussion: 

Decision: 

The document was approved.



R4-1802307
TP to TR 36.761 on FCC regulation requirements





Source: Ericsson

Abstract: 

This paper is a text proposal to TR 36.761 on regulatory requirements for Band 85

Discussion: 

Decision: 

The document was approved.



R4-1802308
TP to TR 36.761 on list of band specific issues





Source: Ericsson

Abstract: 

This paper is a text proposal to TR 36.761 on Band 85 specific issues

Discussion: 

Decision: 

The document was revised in R4-1803342.


R4-1803342
TP to TR 36.761 on list of band specific issues





Source: Ericsson

Discussion: 

Decision: 

The document was approved.


R4-1802027
TP for TR36.761 v0.0.2: Co-existence for B29/B12 Extended band New E-UTRA band





36.761 v0.0.1





Source: Dish Network

Abstract: 

This contribution provides discussion, simulation results, and proposals for B29/Extended B12 co-existence.

Discussion: 

Decision: 

The document was withdrawn.


6.12.2
UE RF (36.101) [Ext_B12_LTE-Core]

R4-1802124
CR to 36.101: Introduction of Band 85 (B12-extended)





36.101
  CR-4929  Cat: B (Rel-15) v15.1.0





Source: Nokia

Flagged:

	Company
	Comments

	Ericsson
	Note 2 index for Band 85 in Table 6.2.2B-1 is missing

	Nokia
	Clause 6.6.3G Spurious emission for V2X Communication which was missing.


Discussion: 

Decision: 

The document was revised in R4-1803177.



R4-1803177
CR to 36.101: Introduction of Band 85 (B12-extended)





36.101
  CR-4929  Cat: B (Rel-15) v15.1.0





Source: Nokia

Discussion: 

Decision: 

The document was agreed.



R4-1802125
TP to TR 36.761: UE transmitter requirements for Extended-Band 12





Source: Nokia

Discussion: 

Decision: 

The document was approved.



R4-1802126
TP to TR 36.761: UE receiver requirements for Extended-Band 12





Source: Nokia

Discussion: 

Decision: 

The document was approved.



R4-1802294
CR to 25.101: Introduction of Band 85 (B12-extended)





25.101
  CR-1109  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Updated spurious emissions minimum requirements, and additional spurious emissions requirements for DC-HSUPA and for DB-DC-HSUPA

Discussion: 

Decision: 

The document was agreed.



6.12.3
BS related specs (36.104 etc) [Ext_B12_LTE-Core/Perf]

R4-1802001
CR to 25.104: Introduction of Band 85





25.104
  CR-0959  Cat: B (Rel-15) v15.1.0





Source: Nokia

Discussion: 

Decision: 

The document was agreed.



R4-1802002
CR to 25.141: Introduction of Band 85





25.141
  CR-0992  Cat: B (Rel-15) v15.1.0





Source: Nokia

Discussion: 

Decision: 

The document was agreed.



R4-1802003
CR to 37.104: Introduction of Band 85





37.104
  CR-0806  Cat: B (Rel-15) v15.1.0





Source: Nokia

Discussion: 

Decision: 

The document was agreed.



R4-1802004
CR to 37.113: Introduction of Band 85





37.113
  CR-0078  Cat: B (Rel-15) v15.1.0





Source: Nokia

Discussion: 

Decision: 

The document was agreed.



R4-1802005
CR to 37.141: Introduction of Band 85





37.141
  CR-0807  Cat: B (Rel-15) v15.1.0





Source: Nokia

Discussion: 

Decision: 

The document was agreed.



R4-1802214
On Extended-Band 12 BS output power





36.761 v0.0.1





Source: T-Mobile USA Inc.

Abstract: 

In this contribution, we discussed Extended-band 12 co-existence and provide a text proposal

Discussion: 

Decision: 

The document was approved.



R4-1802297
CR to 36.104: Introduction of Band 85 (B12-extended)





36.104
  CR-4760  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Added relevant requirements for Band 85

Discussion: 

Decision: 

The document was agreed.



R4-1802301
CR to 36.141: Introduction of Band 85 (B12-extended)





36.141
  CR-1120  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Added relevant requirements for Band 85

Discussion: 

Decision: 

The document was agreed.



6.12.4
RRM related specs (36.133 etc) [Ext_B12_LTE-Core/Perf]
Introduction of B12-extended band to RRM requirements
R4-1802295
CR to 25.123: Introduction of Band 85 (B12-extended)





25.123
  CR-0576  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Introduction of Band 85 in the specifications

Added Band 85 to RSRP and RSRQ test parameters tables

Discussion: 

Decision:

Agreed


R4-1802296
CR to 25.133: Introduction of Band 85 (B12-extended)





25.133
  CR-1434  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Introduction of Band 85 in the specifications

E-UTRA band groups table is updated
Discussion: 

Decision:

Agreed


R4-1802300
CR to 36.133: Introduction of Band 85 (B12-extended)





36.133
  CR-5575  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Introduction of Band 85 in the specifications

E-UTRA band groups tables are updated

Discussion: 

Decision:

Agreed


6.12.5
Other specifications [Ext_B12_LTE-Core/Perf]

R4-1802006
draft CR to 25.461: Introduction of Band 85





25.461 v15.1.0





Source: Nokia

Discussion: 

Decision: 

The document was endorsed.



R4-1802298
CR to 36.113: Introduction of Band 85 (B12-extended)





36.113
  CR-0074  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Added Band 85 to receiver exclusion band section

Discussion: 

Decision: 

The document was agreed.



R4-1802299
CR to 36.124: Introduction of Band 85 (B12-extended)





36.124
  CR-0046  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Added Band 85 to receiver exclusion band section (for terminal)

Discussion: 

Decision: 

The document was agreed.



6.13
LTE-AInter-band Carrier Aggregation (4DL/4UL) of B41 and B42 [LTE_CA_4DL4UL_B41_B41_B42_B42]

6.13.1
General [LTE_CA_4DL4UL_B41_B41_B42_B42]

R4-1801741
draft TR36.715-04-04 ver.0.0.3





36.715-04-04 v0.0.2





Source: KDDI Corporation

Abstract: 

4UL CA draft TR for approval.  This version comprises approved contents after RAN4#86 in Athens.  Hence, submission of this contribution will be during meeting as late contribution.

Discussion: 

Decision: 

The document was approved.



R4-1801927
TP for TR36.715-04-04: TR conclusion





36.715-04-04 v0.0.2





Source: KDDI Corporation

Abstract: 

Conclusion is captured into TR.

Discussion: 

Qualcomm: Band 41 and 42 network are synchronized?

Decision: 

The document was approved.



6.13.2
UE RF [LTE_CA_4DL4UL_B41_B41_B42_B42-Core]

R4-1801743
Introduction of UL CA_41C-42C into TS36.101





36.101
  CR-4898  Cat: B (Rel-15) v15.1.0





Source: KDDI Corporation

Abstract: 

CR for introducing 4UL CA_41C-42C into TS36.101.

Discussion: 

Decision: 

The document was agreed.



6.13.3
Others [LTE_CA_4DL4UL_B41_B41_B42_B42-Perf]

R4-1801742
TP for TR36.715-04-04: Release independence handling for UL CA_41C-42C





36.715-04-04 v0.0.2





Source: KDDI Corporation

Abstract: 

It is proposed to handle 4UL CA_41C-42C as release independent feature from Rel. 11.

Discussion: 

Decision: 

The document was revised in R4-1803348.



R4-1803348
TP for TR36.715-04-04: Release independence handling for UL CA_41C-42C





36.715-04-04 v0.0.2





Source: KDDI Corporation

Abstract: 

It is proposed to handle 4UL CA_41C-42C as release independent feature from Rel. 11.

Discussion: 

Decision: 

The document was approved.


R4-1801744
Introduction of 4UL CA into TS36.307





36.307
  CR-4365  Cat: B (Rel-15) v15.0.0





Source: KDDI Corporation

Abstract: 

CR for introducing 4UL CA into TS36.307.

Discussion: 

Decision: 

The document was revised in R4-1803349.



R4-1803349
Introduction of 4UL CA into TS36.307





36.307
  CR-4365  Cat: B (Rel-15) v15.0.0





Source: KDDI Corporation

Abstract: 

CR for introducing 4UL CA into TS36.307.

Discussion: 

Decision: 

The document was agreed.

R4-1802174
Introduction of 4UL CA into TS36.307





36.307
  CR-4372  Cat: B (Rel-11) v11.19.0





Source: KDDI Corporation

Abstract: 

This contribution will be submitted after RAN4 agreements from which release 4UL CA feature can be release independent.

Discussion: 

Decision: 

The document was agreed.



R4-1802179
Introduction of 4UL CA into TS36.307





36.307
  CR-4373  Cat: B (Rel-12) v12.15.0





Source: KDDI Corporation

Abstract: 

This contribution will be submitted after RAN4 agreements from which release 4UL CA feature can be release independent.  Also note that CR category may change into Cat.A.

Discussion: 

Note: The conent is the same as those for previous CRs.

Decision: 

The document was agreed.



R4-1802184
Introduction of 4UL CA into TS36.307





36.307
  CR-4374  Cat: B (Rel-13) v13.8.0





Source: KDDI Corporation

Abstract: 

This contribution will be submitted after RAN4 agreements from which release 4UL CA feature can be release independent.  Note that CR category may change into Cat.A.

Discussion: 

Decision: 

The document was agreed.



R4-1802186
Introduction of 4UL CA into TS36.307





36.307
  CR-4375  Cat: B (Rel-14) v14.4.0





Source: KDDI Corporation

Abstract: 

 This contribution will be submitted after RAN4 agreements from which release 4UL CA feature can be release independent.  Note that CR category may be changed into Cat.A. 

Discussion: 

Decision: 

The document was agreed.



6.14
Additional LTE bands for UE category M1 and/or NB1 in Rel-15 [LTE_bands_R15_M1_NB1]

6.14.1
General [LTE_bands_R15_M1_NB1-Core]

6.14.2
UE RF [LTE_bands_R15_M1_NB1-Core]

6.14.3
BS RF [LTE_bands_R15_M1_NB1-Core]

6.14.4
Others [LTE_bands_R15_M1_NB1-Perf]

6.15
Additional LTE bands for UE category M2 and/or NB2 in in Rel-15 [LTE_bands_R15_M2_NB2]

6.15.1
General [LTE_bands_R15_M2_NB2-Core]

6.15.2
UE RF [LTE_bands_R15_M2_NB2-Core]

6.15.3
Others [LTE_bands_R15_M2_NB2-Core]

6.16
V2X new band combinations [LTE_V2X_CA_bands]
R4-1802572
Revised WID on V2X new band combinations in Rel-15





Source: LG Electronics France

Abstract: 

T-mobile propose new V2X LTE band combinations for V2X_28A-47A and V2X_71A-47A in rel-15. So WID will be captured these new band combinations. 

Discussion: 

Samsung: Why does T-mobile need V2X_71_47 now?

LGE: Maybe it is not possible for UE to support this. We can discuss feasibility further in the WI.

Decision: 

The document was endorsed.


6.16.1
UE RF (36.101) [LTE_V2X_CA_bands-Core]
R4-1802695
TP on slef-desense analysis results for V2X_28A-47A and V2X_71A-47A





36.787 v0.3.0





Source: LG Electronics France

Abstract: 

We provide self desense analysis results for V2X_28A-47A and V2X_71A-47A band combinations.

Discussion: 

Samsung: B28 has some IMD problems. We are not sure if B28-47A introduction is appropriate or not.

LGE: There are harmonic issue. But a similar discussion was conducted for B5A-47A and 20A+47A.

Samsung: What is the expectected deployment? We want to know the information on the deployment.

LGE: This is only selfdesense problem. Deployment etc is depending on operator’s plan.

Decision: 

The document was noted.



R4-1803346
TP on slef-desense analysis results





36.787 v0.3.0





Source: LG Electronics France

Discussion: 

Decision: 

The document was approved.


6.16.2
BS RF (36.104/36.141 etc) [LTE_V2X_CA_bands-Core/Perf]

6.16.3
Other specifications [LTE_V2X_CA_bands-Core/Perf]

6.17
Enhancements on LTE-based V2X Services [LTE_eV2X]

6.17.1
General [LTE_eV2X]

6.17.2
UE RF (36.101) [LTE_eV2X-Core]
R4-1801543
Remaining issues for new multi-carrier scenarios





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Proposal 1: UE RF requirements and scenarios are the same between intra-band contiguous multi-carrier and intra-band contiguous carrier aggregation in band 47.

· Option 1: No change is needed in the specification because “multi-carrier” also includes “carrier aggregation”;

· Option 2: All the existing requirements for intra-band contiguous multi-carrier scenarios should be updated for both “multi-carrier” and “carrier aggregation”.

Proposal 2: If there are still no discussion on 3rd priority scenarios till this meeting, Rel-15 V2X phase 2 WI should be closed without these scenarios which can be left to future releases.
Discussion: 

LGE: For option 1 in P1 is agreeable. P2 is agreeable.

Ericsson: For P1, there is no difference between multi-carrier and carrier aggregation. It is confusing.

Huawei: For P1, from RF requirement perspective, they are the same so that we do not have to change. 

Qualcomm: For P1, opetion 1 is OK.

Samsung: For P1, option 1 is OK.
Agreement: 

Proposal 1: UE RF requirements and scenarios are the same between intra-band contiguous multi-carrier and intra-band contiguous carrier aggregation in band 47.

· Option 1: No change is needed in the specification because “multi-carrier” also includes “carrier aggregation”;

Proposal 2: If there are still no discussion on 3rd priority scenarios till this meeting, Rel-15 V2X phase 2 WI should be closed without these scenarios which can be left to future releases.
Decision: 

The document was noted.



R4-1801544
Simulation results on MPR requiremetns for 64QAM





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Decision: 

The document was revised in R4-1803369.



R4-1803369
Simulation results on MPR requiremetns for 64QAM





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved

R4-1801946
Discussion on Tx Requirements to Support 64QAM





Source: Qualcomm Inc.

Discussion: 

Decision: 

The document was noted.



R4-1803347
Way forward on eV2X RF





Source: Qualcomm Inc.

Discussion: 

Decision: 

The document was revised in R4-1803353.



R4-1803353
Way forward on eV2X RF





Source: Qualcomm Inc.

Discussion: 

Decision: 

The document was revised in R4-1803356.



R4-1803356
Way forward on eV2X RF





Source: Qualcomm Inc.

Discussion: 

Decision: 

The document was approved.


R4-1801545
UE RF requirements for transmit diversity





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Decision: 

The document was approved.



R4-1801632
RF requirements for eV2X intra-band and inter-band scenarios





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was revised in R4-1803379.



R4-1803379
RF requirements for eV2X intra-band and inter-band scenarios





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.


6.17.2.1
Intra-band non-continuous CA in Band 47 [LTE_eV2X-Core]

6.17.2.2
Mutli carriers with high transmit power [LTE_eV2X-Core]

6.17.3
RRM core (36.133) [LTE_eV2X-Core]
Way forward
R4-1802628
Wayforward on eV2X RRM requirements





Source: Huawei, HiSilicon

Abstract: 

Discussion: 

Decision:

Revised to R4-1803097 (from R4-1802628) 


R4-1803097
Wayforward on eV2X RRM requirements





Source: Huawei, HiSilicon

Abstract: 

Discussion: 

Decision:

Revised to R4-1803512 (from R4-1803097) 


R4-1803512
Wayforward on eV2X RRM requirements





Source: Huawei, HiSilicon

Abstract: 

Discussion: 

Decision:

Approved


CC addition/release delay

R4-1801443
Discussion on addition and release delay requirements for V2X CA





Source: CATT

Abstract: 

In this contribution, we discuss the component carrier addition/release delay requirements for V2X CA, and provide the proposals as follows:
Proposal 1: For in-coverage case, the CC addition/release delay for V2X CA could be defined as 21ms.
Proposal 2: For out of coverage case, the CC addition/release delay for V2X CA could be defined as 1ms.
Discussion: 

Intel: to #1 we have similar paper we have different proposals. In total we get 22. For #2, I am not sure if it is the scope. We do not think the case in proposal #2 is valid case.

CATT: for V2X, the first symbol is used to do AGC. For the first symbol, AGC can be done. For the rest of subframe, UE has enough time to do RF retuning. For the out-of-coverage, based on RAN2 agreements “Configuration/Preconfiguration of PC5 carriers (at least one candidate set of PC5 CC) for the UE’s”, for out-of-coverage, UE can do CA. It is nothing to do with the network. UE has some default implementation. But UE needs to retune the RF chain if CC is added.
Huawei: For #2, we had agreement to define the additional delay due to the dedicated signalling. We should focus on the in-coverage case. UE is associated with serving cell on the non-V2X side link carrier.
Decision:

Noted


R4-1801778
Discussion on component carrier addition and release delay for V2X CA





36.133 v..





Source: Intel Corporation

Abstract: 

This paper discusses the delay requirements for CC addition and release for V2X CA. The conclusions are draw as follows. 

Proposal #1: The RRC processing time on component carrier addition and release for V2X CA is 20 ms.

Proposal #2: The RF tuning/retuning time in the case of transmission timing alignment for all CCs aggregated for V2X CA is 2 ms.

Proposal #3: The delay requirement for CC addition/release for dedicated RRC signalling V2X CA is given by 

Delay time = RRC processing time + time for RF tuning/re-tuning = 22 ms.

Discussion: 

Huawei: we should base on the assumption that AGC can be done in the one symbol. Support 21ms.
CATT: In every subframe, UE has one symbol to do AGC.

Intel: it is implementation based. It does not preclude UE uses more symbols to AGC.
Decision:

Noted


R4-1801943
Discussion on eV2X RRM Requirements for Support CA





Source: Qualcomm Inc.

Abstract: 

We will discuss in this paper the delay and interruption requirements for CC addition/release based on dedicated RRC signalling in Section 2. We also quickly revisit the agreement on synchronisation carrier since in Section 3 it seems to be ambiguous and not very well aligned with the ongoing discussion in RAN1.

Proposal 1: need FFS the definition of cell addition/release in the context of V2X.
Proposal 2: FFS the location where the interruption subframes shall occur.

Proposal 3: RAN4 to revoke the agreement “The existing requirements on selection/reselection of V2X SyncRef UE are applied for the component carrier(s) configured as the synchronization carrier.”

Proposal 4: Any RAN4 agreement should be pending on RAN1 outcome on syncref selection/reselection procedure.

Discussion: 

Huawei: for #1, the cell additional/release, we just focus on the CC addition. There is no serving cell on V2X scenario. For #3 and #4, from RAN1 perspective, the requirement is only related to measurement requirement.

Qulacomm: Defering the situation where Uu link and PC5 operate is fine. But the interruption is there. 
CATT: Based on RF session agreements, the V2X is only on Band 47. We do not think that uU link and PC5 can operate in the same band. V2X UE has dedicated RF chain. It is assumed that it is always switched on. We think that there is no interruption.
Decision:

Noted


R4-1802626
Discussion on delay and interruption requirements for V2X CA





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the analysis on interruption and delay requirements for V2X CA. The following proposals are given: 
Proposal 1: When a component carrier for V2X intra-band contiguous CA is added or released, the interruption requirements can be defined as follow.

· An interruption of up to 1 subframes is allowed to V2X sidelink communication.

· No interruption is allowed to cellar communication of the serving cell(s).

Proposal 2: When a component carrier for V2X non-contiguous CA is added or released, the interruption requirements can be defined as follow.

· An interruption of up to 1 subframes is allowed to V2X sidelink communication.

· An interruption of up to 2 subframe is allowed to cellar communication of the serving cell(s).

Proposal 3: The CC addition/release delay is suggested as 20ms which includes RRC processing time.
Discussion: 

Qualcomm: for #1, we think that there should be interruption allowed. The moment you retune the RF chain, the interruption will happen. In V2X we have similar kind of proposal. If we proposed something which is not justified, we should leave it for UE implementation. For #3, we agree with it. 

Huawei: for #1, we assume that UE may use the single RF chain to receive V2X signal in all the aggregated carriers. When the CC is added, there is no power on and off. We assume the RF chain is always on and thus there is no interruption.

CATT: where does the interruption for Uu link come from? We do not think there is interruption to Uu RF chain.

Qualcomm: To CATT, even for D2D, we have the interruption requirements. We can say there is turn-on and turn-off there is no interruption. 
Intel: We have similar question as Qualcomm on #1. Why do you remove the interruption for contiguous but leave interruption for non-contiguous.
CATT: we support #1. For #3, it should be 21ms. We need 1ms additional for RF retuning.

Huawei: for #3, we can agree on 21ms.
Decision:

Noted


Interruption
R4-1801444
Discussion on interruption requirements for V2X CA





Source: CATT

Abstract: 

In this contribution, we discuss the interruption requirements due to component carrier addition/release for V2X CA, and provide the proposals as follows:
Proposal 1: When a component carrier is added or released for V2X CA, no interruption to WAN need to be specified.
Proposal 2: When a component carrier is added or released for V2X CA, 1 subframe interruption on any component carrier for V2X communication need to be specified.
Discussion: 

Decision:

Noted


CR
R4-1802629
CR on delay and interruption requirements for V2X CA





36.133
  CR-5606  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

The delay and interruption requirements for V2X CA are not unclairfied.

Introduce the delay and interruption requirements for V2X CA

Discussion: 

Decision:

Noted


MRTD and MTTD
R4-1801777
Discussion on MRTD requirements for V2X CA





36.133 v..





Source: Intel Corporation

Abstract: 

This paper discusses MTTD/MRTD for V2X intra-band non-contiguous CA. The conclusions are draw as follows. 

Proposal #1: UE shall support the intra-band non-contiguous PC5 CA for V2X provided that the MRTD at the UE does not exceed the value of 3 µs.

Proposal #2: There is no MTTD requirement for V2X intra-band non-contiguous CA.

Discussion: 

Qualcomm: we agree with #2. For #1, we do not need MRTD here. There is no difference from single carrier case. In the single carrier, we do not have term for MRTD. We do not need MRTD term.
Huawei: We have the similar view as Qualcomm that no MRTD and MTTD requirement is needed.
CATT: Agree with Qualcomm, since the time difference is within the CP. There is no need to introduce the MRTD.

Intel: Because compared to single carrier case, UE can support CA configuration. Below the threshold, UE may not need to support CA. We just want to have condition to apply the requirements.
Decision:

Noted


R4-1802625
Discussion on MRTD and MTTD for V2X CA





Source: Huawei, HiSilicon

Abstract: 

This contribution provides our analysis on potential MTTD and MRTD requirements for V2X sidelink CA. The following proposals are given: 
Proposal 1: For V2X sidelink CA, there is no need to introduce the requirements on maximum transmission timing difference between the subframe timing of the sidelink signals on any pair of component carriers.

Proposal 2: For V2X sidelink CA, there is no need to introduce the requirement on maximum receive timing difference between the subframe timing of the sidelink signals received on any pair of component carriers.

Discussion: 

Decision:

Noted


Synchronization
R4-1802627
Discussion on Synchronization Reference Source Selection/Reselection for V2X CA





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the analysis on the selection/reselection of V2X SyncRef UE requirements for V2X CA. The following proposal is given: 
Proposal: It is suggested to introduce V2X SyncRef UE selection/reselection requirements for V2X sidelink CA, for clarifying the scenario application of delay and dropping rate requirements.

The corresponding CR is provided in [3].

Discussion: 

Qualcomm: in principle we agree with the proposal. But we need more time to check RAN1 progresses.
Decision:

Noted


CR
R4-1802630
CR on Synchronization Reference Source Selection/Reselection requirements for V2X CA





36.133
  CR-5607  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

The synchronization reference source selection/reselection requirements for V2X CA are not unclairfied.

Introduction of synchronization reference source selection/reselection requirements for V2X CA

Discussion: 

Decision:

Noted


6.17.4
Other specifications [LTE_eV2X-Core/Perf]

6.18
Further NB-IoT enhancements [NB_IOTenh2]

6.18.1
General [NB_IOTenh2]

6.18.2
UE RF (36.101) [NB_IOTenh2]

6.18.3
BS RF (36.104) [NB_IOTenh2-Core/Perf]
R4-1802319
CR NB-IoT small cells: co-location requirements fix





37.104
  CR-0808  Cat: F (Rel-15) v15.1.0





Source: Ericsson

Session chair note: t-doc number in the CR is wrong.

Abstract: 

Co.location requirements were not updated when introducing small cells for NB-IoT

Discussion: 

Note: the content is agreed. Will be agreed without seeing it.

Decision: 

The document was revised in R4-1803223.



R4-1803223
CR NB-IoT small cells: co-location requirements fix





37.104
  CR-0808  Cat: F (Rel-15) v15.1.0





Source: Ericsson

Discussion: 

Note: the content is agreed. Will be agreed without seeing it.

Decision: 

The document was agreed.


R4-1802320
CR NB-IoT small cells: co-location requirements fix





37.141
  CR-0811  Cat: F (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Co.location requirements were not updated when introducing small cells for NB-IoT

Discussion: 

Decision: 

The document was agreed.



R4-1802729
CR on corrections of tables for NB-IoT small cell support (TS 36.104)





36.104
  CR-4765  Cat: F (Rel-15) v15.1.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Correct the identified errors in the tables for NB-IoT small cell support.

Discussion: 

Decision: 

The document was agreed.



R4-1802730
CR on corrections of tables for NB-IoT small cell support (TS 36.141)





36.141
  CR-1127  Cat: F (Rel-15) v15.1.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Correct the identified errors in the tables for NB-IoT small cell support.

Discussion: 

Decision: 

The document was agreed.


6.18.4
RRM core (36.133) [NB_IOTenh2-Core]

6.18.4.1
TDD RRM [NB_IOTenh2-Core]

Cell reselection and TDD requirements
R4-1802656
Discussion on RRM requirement for FeNB-IoT





Source: Huawei, HiSilicon

Abstract: 

In this contribution we list progress of relaxed monitoring for cell reselection in RAN2. After discussion the following conclusions are made:

Observation 1: UE measurement procedure regarding relaxed monitoring for cell reselection is clearly defined in TS36.304, without any impact on UE cell search delay, measurement period and evaluation period that defined in our RAN4 specification.
Proposal 1: RAN4 concludes that no RAN4 specification impact from relaxed monitoring for cell reselection.
The first two agreements are mainly about the transmission on SIB1 in TDD system. In RAN4 RRM requirement, SIB1 related requirement includes paging interruption and RRC re-establishment, where UE shall finish MIB and SIB1 decode within TSI. However, the performance is only reflected in test case. In core requirement only generic term TSI is used. Thus corresponding performance in performance part.

The agreement followed by is about NPUSCH transmissions. We also believe the potential RRM impact can be analysed in performance including e.g. TDD RMC pattern.

Discussion: 

Qualcomm: for #1, there are two types of relaxation. At least RAN4 should clarify the applicability for neighbour cell monitoring. We need such clarification. The serving cell relaxation is still under discussion in RAN1.

Huawei: We focus on the neighbour cell. The objective is for the neighbour cell.
Ericsson: We have similar view as Huawei. 
Decision:

Noted


R4-1802811
RRM requirements for NB-IoT TDD





Source: Ericsson

Abstract: 

In this contribution, we have discussed the RRM requirements for NB-IOT based on the latest agreements in other working groups. It is observed the physical layer design of synchronization signal, reference signal and MIB/SIB transmissions of NB-IOT TDD are adopting the current design of NB-IOT. This makes it possible to reuse large part of existing RRM core requirements while some impact are expected on other requirements. Based on the discussions, we have made the following observation and proposal:

· Proposal #1: It is premature to make any conclusion on the potential RRM since RAN1/RAN2 are still discussing the physical design and SI. 

· Proposal #2: RAN4 shall consider specifying NSSS based RRM measurements NB-IoT TDD based on the outcome of the current feasibility study for NB-IoT FDD. 

· Proposal #3: RAN4 shall analyze the impact of positioning requirements for NB-IoT TDD.

· Proposal #4: NB-IoT RRM TDD requirements are specified in separate sections.

Discussion: 

Decision:

Noted


6.18.4.2
NSSS based measurement accuracy [NB_IOTenh2-Core]

Transmit diversity configuration
R4-1802438
On NSSS measurement accuracy in transmit diversity





Source: Ericsson

Abstract: 

In this contribution we have analyzed the impact on NSSS transmit diversity on the measured NSSS received power. The following observations were made:

Observation 1: Transmit diversity of NSSS may pose a problem for the UE’s measurement accuracy when the UE is in static propagation conditions, and only if the UE is consistently measuring on the same transmit diversity configuration throughout the L1 measurement period.

Observation 2: Transmit diversity of NSSS seems not to have a negative impact on the measurement accuracy for UEs in fading conditions.

The following proposal was put forward:

Proposal 1: RAN4 shall inform RAN1 on that when NSSS transmit diversity is employed, the UE shall get information on how the transmit diversity configuration changes, in order to prevent the UE from consistently measuring on the least favorable configuration. 

A draft LS is provided in [6].
Discussion: 

Qualcomm: what do you think the UE performance in the real field where there is no static channel? If we have used one antenna and use the other antenna, there would be descontructive combination. For the proposal, it will make UE wait for longer time. We do not think we need to have any explicit handling on this issue.

Ericsson: We need to address the scenario with small Doppler shift. I do not agree that the UE complexity will increase. 
Neul: We share the similar view as Ericsson. It is not a corner case. We think it is important case let to UE to avoid always measuring the worse case. Ericsson proposal is just a general request for network to provide more information, which could not cause too much power consumption.
Decision:

Noted


R4-1802786
feNB-IoT NSSS based measurement discussion





36.133 v..





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper we have looked at the NSSS transmit diversity issue raised in earlier meeting, when UE is using NSSS as base for NRSRP measurements. Based on the discussion we observe:

Observation 1: Under realistic assumptions it is not likely that UE will consistently measure worst conditions during the full L1 measurement period.

Observation 2: AWGN channel is not a realistic channel in the field where fading channel will be experienced.

Observation 3: Network mitigation through parameter differentiation would lead to duplication of the broadcasted information.
Discussion: 

Decision:

Noted


LS

R4-1802439
LS reply on narrowband measurement accuracy enhancement





Source: Ericsson

Abstract: 

LS to RAN1 on assistance information for enabling UE to use NSSS for mobility enhancements.
RAN4 thanks RAN1 for the LS on narrowband measurement accuracy enhancement (referenced above). As conveyed in a previous LS reply [1], RAN4 had identified issues for the NSSS-based measurement accuracy related to usage of transmit diversity schemes for transmission of NSSS.

RAN4 has now investigated the issues further, and have found the following:

· The transmit diversity scheme in use may have a negative impact on UEs that experience static propagation conditions, in that the UE consistently unknowingly might conduct power measurements at NSSS occasions for which the received signal is least favourable.

· The negative impact of the transmit diversity scheme can be avoided if the UE during the L1 measurement period measures equally on both transmit diversity configurations in use.

RAN4 finds that if the UE is provided guidance on how to conduct the measurements, e.g., number of consecutive NSSS occasions to use, the UE can adapt the measurement procedure to avoid conducting measurements only on one of the transmit diversity configurations in use. Such information may for instance be conveyed to the UE via specification.

Discussion: 

Decision:

Noted


NRSRP/NRSRQ measurement definition
R4-1802787
NRSRP and NRSRQ measurement metric definition





36.133 v..





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Introducing NSSS based measurements in NB-IoT means that an update to the measurement metrics would be needed. One such update proposal is provided in this paper. Additionally, would need to discuss how the UE should measure NRSSI. We make two observations that would need to be discussed:

Observation 1: Measuring the NRSSI using the same resource as the NSSS might bias the results.

Observation 2: RAN4 should discuss of using NSSS signal for measurement can be allowed for early UE implementation?
Discussion: 

Huawei: in principle, we agree that the definition should be updated. But it is too early to conclude on the definition update considering there is no agreement on the Tx divserity issue.

Nokia: Let us what we come up with the signalling. On the other hand RSRP will be measured on NSSS signalling, where we do not combine NSS and NRS. For diversity, we do not capture here.
Qualcomm: We agree with the definition. For Ob#1, what bias are you talking about? The statics are general different for NRSRP and NRSRQ.

Nokia: for bias, if RSSI, NRSRQ is measured on the NRS only. We need furether discussion on how to measure RSSI.
Neul: Should RSRQ definition be updated together? By definition, RSRQ is measured on the same set of resource block. RSSI and RSRP is measured on the same subframe, isn’t it?

Nokia: NRS is not used for RSRP. Besides, we will use NSSS for measurement, which should be clarified. Where the measurement for RSSI of RSRQ is done needs be clarified.
Decision:

Noted


LS
R4-1802788
LS on NRSRP and NRSRQ measurement metric definition





Source: Nokia, Nokia Shanghai Bell

Abstract: 

RAN4 thanks RAN1 for the LS [1] on measurement accuracy improvement for NB-IoT. RAN4 has identified that the measurement definitions in 36.214 would need to be updated to define the exact definition of the NSSS based NRSRP measurement.

RAN4 has following definition proposal:

	Definition
	Narrowband Reference signal received power (NRSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry either narrowband specific reference signals (NRS) or the resource elements that carry the narrow band secondary synchronization signal (NSSS) within the considered measurement frequency bandwidth. 

For NRS based NRSRP determination the narrowband reference signals for the first antenna port (R0 or R1000) according to TS 36.211 [3] shall be used. If the UE can reliably detect that a second antenna port (R1 or R1001) is available it may use the second antenna port in addition to the first antenna port to determine NRSRP. 

For narrow band secondary synchronization signal based NRSRP determination the narrowband secondary synchronization signals according to TS 36.211 [3] shall be used. 

The reference point for the NRSRP shall be the antenna connector of the UE.

	Applicable for
	RRC_IDLE intra-frequency,

RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,


Discussion: 

Decision:

Approved


6.18.4.3
Others [NB_IOTenh2-Core]

WUS: Relax serving cell RRM requirements
R4-1801960
Serving cell RRM relaxation for WUS-capable UE





Source: Qualcomm Incorporated

Abstract: 

In this paper, we discussed the feasibility of serving cell RRM measurement relaxation for a WUS-capable UE. Observations and proposals made in this paper is summarized as follows.

Observation 1. When the paging probability is low and a single WUS is associated with multiple POs, overall power consumption of the WUS-capable UE in the idle mode could be driven by the RRM measurement.

Observation 2. Relaxing the serving cell RRM measurement period can help realizing the higher power saving gain from WUS.

Observation 3. Serving cell RRM measurement relaxation should be conditioned on the low mobility that can be determined by the absolute/relative changes in the measured NRSRP and/or the validity of S criteria of the measured NRSRP/NRSRQ.
Observation 4. A UE employing the K-times relaxation of the serving cell RRM measurement can still achieve the mobility performance comparable to that of a UE under K-times longer DRX cycle without any serving cell RRM measurement relaxation. 

Observation 5. For a given DRX cycle length of  [image: image11.png]T € {1.28,2.56,5.12}



, it is feasible to relax the serving cell RRM measurement by up to K = 10.24/T times while maintaining the acceptable mobility performance achieved by 10.24s DRX cycle.

Observation 6. For eDRX case, the serving cell measurement can be also relaxed within each PTW, provided that PTW length is large enough to accommodate at least Nserv_NB-IoT serving cell measurement of the relaxed serving measurement period.
Proposal 1. Send LS to RAN1/RAN2 to inform the feasibility of the serving cell RRM measurement relaxation for a WUS-capable UE.

Discussion: 

Ericsson: we have different understanding as Qualcomm. It is related to paging. We should not relax the mobilility performance. Whether to do that depends on RAN1 and RAN2 design. We are not OK to relax the serving cell measurement at this moment.

Qualcomm: This is not directly related to paging. There is a wake-up signal and UE can wake up for paging reception. We try to get more power saving.
Decision:

Noted


LS
R4-1801961
Feasibility of serving cell RRM relaxation for WUS-capable UE





Source: Qualcomm Incorporated

Abstract: 

LS to inform RAN1 on the feasiblity of the serving cell RRM measurement relaxation for WUS-capable UE.
During the RAN4 #86 meeting, RAN4 discussed the feasiblity of serving cell RRM measurement relaxation for a WUS-capable UE.

For a WUS-capable UE, it is RAN4’s view that  

· It is feasible to relax the serving cell RRM measurement when configured with a DRX cycle shorter than 10.24s 

· Serving cell RRM measurement can be relaxed when at least the following conditions are met:

· Measured NRSRP/NRSRQ meets S criteria with at least TBD dB margin

· Measured NRSRP is within TBD dB from the previous NRSRP measurement, or within TBD dB from the NRSRP measured when the serving cell is selected/re-selected

RAN4 would respectfully request RAN1 to take the above observation into account in the WUS design.

Discussion: 

Qualcomm: encourage companies to look into the feasibility and it is beneficial for RAN4 to relax the serving cell requirements. RAN2 also discussed this issue.
Decision:

Noted


Enhanced PHR
R4-1802812
Enhanced PHR reporting for Rel-15 NB-IoT





Source: Ericsson

Abstract: 

This contribution discusses enhanced PHR reporting.
In this contribution, we have briefly discussed enhanced PHR reporting based on the new work item objective to initiate the discussions in RAN4. RAN2 is currently discussing the number of bits that be used to report additional values as part of the PHR. Based on RAN2 agreement, RAN4 shall start discussing how to use the new bits to improve the quality of the reported values. Based on the discussions in this paper, we have made following proposals:
· Proposal #1: RAN4 shall discuss the enhanced PHR reporting based on RAN2 recommendation.

· Proposal #2: The new reportable values shall be carefully selected to match UE’s coverage level and power class. 

Discussion: 

Huawei: I wonder if the additional cases were agreed in RAN2.

Ericsson: they were not agreed yet.
Decision:

Noted


6.19
Even further enhanced MTC for LTE [LTE_eMTC4]

6.19.1
General [LTE_eMTC4-Core/Perf]
R4-1802543
subPRB feature impact on BS RF





Source: Ericsson

Abstract: 

In this paper the changes needed on the spec of BS RF on the sub-RPB are discussed.

Proposal-1: Adding the REFSENS requirement for sub-PRB allocation at BS RF.

Proposal-2: Define new FRC for REFSENS for sub-PRB allocation at BS RF.
Proposal-3: No need to test sub-PRB allocation REFSENS if BS also support NB-IoT feature.
Proposal-4: No ACS/blocking requirement needed for sub-PRB allocation at BS RF.

Proposal-5: No ICS requirement needed for sub-PRB allocation at BS RF.
Proposal-6: No dynamic range requirement needed for sub-PRB allocation at BS RF.

Proposal-7: No intermodulation requirement needed for sub-PRB allocation at BS RF.

Discussion: 

Decision: 

The document was approved.



R4-1802547
WF on subPRB feature on BS RF impact





Source: Ericsson

Abstract: 

WF for BS RF is presented

Discussion: 

Decision: 

The document was withdrawn.


6.19.2
Initial simulation results for low power class BL UE [LTE_eMTC4-Core]

6.19.3
UE RF (36.101) [LTE_eMTC4-Core]
R4-1802544
On UE RF impact of PUSCH sub-PRB transmission





Source: Ericsson

Abstract: 

In this paper the changes needed on the spec of UE RF on the sub-RPB are discussed.

Proposal-1: No MPR needed for sub-PRB allocation for CAT-M1 device.

Proposal-2: MPR need to be evaluated for sub-PRB allocation for CAT-M2 device.

Proposal-3: A-MPR is needed for NS4, NS6, NS12, NS35 and NS38 for sub-PRB allocation for CAT-M1 device
Proposal-4: A-MPR need to be evaluated for sub-PRB allocation for CAT-M2 device.
Observation #1: There is no requirement on the sub-PRB level emission and new requirement need to be set to assure the correct receiving of the multiple UE within same PRB on eNB.

Observation #2: The LO signal and sub-PRB allocation image signal not position within the allocated PRB which means the current IBE requirement on LO and image can be reused, this means only general requirement need to be investigated.

Proposal-5: Reuse the legacy CAT-M1/M2 IBE image and LO requirement.
Observation #3: #2 factor decide on the near-end performance on the general IBE mask on sub-PRB allocation for CAT-M1 device, while #1 factor decide far end performance on the same IBE mask.

Observation #4: The nearest PRB requirement and most relax is 20log10(EVM)-3. This is independence of the RB distance to the allocated PRB.
Proposal-6: Define the IBE requirement on the granularity of 3 subcarrier which is minimal granularity in [1].
Proposal-7:  Define the IBE requirement step ∆ later according to the real performance of MTC device

Observation#5: The other non-allocated PRB mask will be impacted.
Observation#6: when co-existing with legacy CAT-M device and sub-PRB capable CAT-M device, the number of MTC device with sub-PRB allocation may be limited.

Discussion: 

Qualcomm: some aspect related with the MPR and A-MPR are still being discussed in RAN1.

Decision: 

The document was noted.



R4-1802545
subPRB feature impact on MPR_A-MPR of CAT-M1 device





Source: Ericsson

Abstract: 

In this paper, the MPR and A-MPR impact on the sub-PRB allocation is investigated based on the above RAN1 agreement and several observations are made based on the MPR/A-MPR simulation result.

Discussion: 

Qualcomm: How many

Ericsson: It is a differet number of tones is used.

Decision: 

The document was noted.



R4-1802546
WF on subPRB feature on UE RF impact





Source: Ericsson

Abstract: 

WF for UE RF is presented

Discussion: 

Decision: 

The document was approved.


6.19.4
RRM (36.133) [LTE_eMTC4-Core]

6.19.4.1
Higher velocity UEs [LTE_eMTC4-Core]

R4-1802809
Further discussions on high-velocity support for efeMTC





Source: Ericsson

Abstract: 

In this contribution we have discussed the remaining issues on high-velocity support for category M1/M2 UEs in CEModeA taking into account the latest agreements. Based on the discussions, we have made following observations and proposals:

· Observation #1: There is a significant difference in the propagation channel conditions between the normal speed operation and high-speed operation.

· Observation #2:  Intra-frequency measurements are used more frequently than the inter-frequency measurements for performing several procedures (e.g. mobility, positioning etc.). 

· Proposal #1: The DRX measurement requirements are relaxed by a factor of 2 for shorter DRX cycle length and they are kept unchanged for the longest DRX cycle lengths compared to the current high-speed DRX cycle measurement requirements. 

· Proposal #2: Introduce a new measurement gap sharing table for eFeMTC UEs operating under high-velocity. 

· Proposal #3: Reuse the existing highSpeedEnhancedMeasFlag indicator for eFeMTC UEs, and if this flag is signaled, the UE shall use the measurement gap allocation table associated with this flag and carry out measurements accordingly. 

Discussion: 

Qualcomm: What is assumed UE speed? What band will be considered in the work item? How can we compare this assumption to Rel-14 high speed enhancement?

Ericsson: UE speed is 120km/h. Up to 2GHz band. 
Nokia: For #1, our preference is not to enhance DRX requirements for high speed eMTC. For #2, we cannot find the suitable shared gap for high speed. If following the proposal for inter-frequecy, we doubt the meaning to do that since the requirement is too relaxed.

Ericsson: In non-DRX case, we reuse the existing requirements. For DRX, we need to do some tightening. We are open. In our paper, we propose scaling factor 2 for short DRX cycle. We want to allow UE to do inter-frequency measurement. It is good to allocate some gap for interfrequency but we can discuss the numbers.
Huawei: For #1, what do you mean by saying relaxed by factor 2? I wonder if there is typo in Table 2. For #3, the principle to add the gap sharing is agreeable to us but to reuse the existing requirement is confusing.

Ericsson: for scaling, in the table, there are four DRX cycles. For shorter DRX, factor 2 applies. Our preference is to reuse the exisiting one but can check with RAN2.
Decision:

Noted


R4-1801989
Remaining issues on RRM measurement requirements for high speed eFeMTC UE





Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provided further analysis on the remaining issues on RRM measurement requirement for eFeMTC UE in high Doppler channel. Our observations are

Observation 1. Existing idle mode cell reselection requirements for eMTC UE in normal coverage should be applicable to 220Hz Doppler frequency channel.

Observation 2. Existing idle mode cell reselection requirements for eMTC UE in enhanced coverage should be applicable to 220Hz Doppler frequency channel.

Observation 3. Further optimization for RRM measurement in connected mode DRX could be beneficial only for sub-GHz band deployment of eMTC network in HST-like environment. 

Observation 4. It is not clear what is the benefit of further optimization of measurement gap sharing.

Discussion: 

Huawei: Basically we agree that we should discuss the remaining issues with regard to idle and connected mode DRX and gap sharing.
Ericsson: On first two observations, we have different views. We have agreed to reuse the non-DRX requirements. To support high velocity, we need some tightening delay for very short DRX cycles. For eMTC, we are not targeting at the same Doppler shift as HST. So we can still have inter-frequency measurement by allocating the proper gap.

Qulacomm: it is like Ericsson mentioning 120km/h which is really speed for vehicle for high way. It seems from Rel-8. We need have some view from other companies.

Ericsson: The difference from rel-8 is that eMTC has 1Rx.
Nokia: We agree with the most of observations except for observation #2, which is for CEModeB.
Decision:

Noted


R4-1802388
Further discussion on high speed support in efeMTC





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on RRM requriements for high speed support in efeMTC.

Proposal 1: No need to define enhanced DRX requirements for high speed efeMTC. The current Cat-M DRX requirements are re-used for high speed environment.

Proposal 2: No need to define gap sharing optimization for high speed for efeMTC.

Proposal 3: No need to inform Cat-M UE about high velocity operation in a cell.
Discussion: 

Ericsson: The important difference from Rel-8 is that in Rel-8 we do not know the performance with 1Rx. eMTC is low complex device. In the enhanced coverage, we do not need to discuss. We only need to consider CEModeA for high speed. In order to achieve the high velocity, the existing table could not support it. For DRX, we can discuss it offline.

Nokia: Actually if looking at Rel-13 eMTC requirements, it is the same as Rel-8 requirements. We do not think that 1Rx is sufficient reason for enhancement. For high speed enhancement, it is only identified that the very long DRX cycle is problematic. Consider the lower speed for eFeMTC compared to HST, we do not think there is any problem.
Huawei: We basically agree with Ericsson comments on the difference between eMTC and the existing requirements in both Rel-8 and HST. We should define the separate requirements for high velocity UE for eFeMTC.
Qualcomm: We support all the propsoals from Nokia. Compared with Rel-8 requirements, the only difference is re-selection offset. Except for that, all the other delay requirement of delay and measurement seems the same. If following Ericsson’s way, it requires the more frequency measurement, which is not clear to us.
Decision:

Noted


R4-1802576
Discussion on higher velocity UE RRM requirements





Source: Huawei, HiSilicon

Abstract: 

In this paper, we discuss DRX requirements for both intra- and inter-frequency measurement requirements for FeMTC CEmodeA UEs under higher velocity. 
Proposal 1: For intra-frequency measurement requirement with DRX, we cannot simply reuse R13 requirement for higher velocity UEs.

Proposal 2: RAN4 should define inter-frequency measurement requirements for higher velocity eFeMTC CE mode A UEs in R15.

Proposal 3: Reuse Rel-14 cell identification and measurement delay requirements in high Doppler channel up to 220Hz Doppler spread for inter-frequency measurement without DRX.
Discussion: 

Ericsson: we agree with Huawei to specify the different requirements for high speed. It requires the use of different gap sharing table. For #2, we also agree that the inter-frequency is needed. For #3, we agree to reuse the exisiting requirements for non-DRX.
Decision:

Noted


Way forward
R4-1802577
Way forward on higher velocity UE RRM requirements





Source: Huawei, HiSilicon

Abstract: 

· This way forward is to capture agreements on 

· Method for intra-frequency measurement requirement with DRX

	DRX cycle length (s) 
	Tidentify_intra (s) (DRX cycles) 
	Tmeasure_intra (s) (DRX cycles) 

	≤0.04 
	[0.8] (Note1) 
	[0.2] (Note1) 

	[0.04<DRX-cycle≤0.08] 
	Note2([TBD]) 
	Note2 ([TBD]) 

	[0.08<DRX-cycle≤1.28] 
	Note2([TBD]) 
	Note2 ([TBD]) 

	[1.28<DRX-cycle≤2.56] 
	Note2([TBD]) 
	Note2 ([TBD]) 

	Note1:
Number of DRX cycle depends upon the DRX cycle in use. 

Note2:
Time depends upon the DRX cycle in use. 


· Define inter-frequency measurement requirement

· Method for inter-frequency measurement requirement with or without DRX 

· Reuse R14 inter-frequency cell identification and measurement requirement without DRX

· FFS the inter-frequency measurement requirement with DRX 

Discussion: 

Decision:

Revised to R4-1803127 (from R4-1802577) 


R4-1803127
Way forward on higher velocity UE RRM requirements





Source: Huawei, HiSilicon

Abstract: 

Discussion: 

Decision:

Revised to R4-1803479 (from R4-1803127) 


R4-1803479
Way forward on higher velocity UE RRM requirements





Source: Huawei, HiSilicon

Abstract: 

Discussion: 

Qualcomm: There is no concesus on the framework.
Ericsson: need revision.
Huawei: can we delete slide #3 and #4?

Qualcomm: it is OK.
Decision:

Revised to R4-1803487 (from R4-1803479) 


R4-1803487
Way forward on higher velocity UE RRM requirements





Source: Huawei, HiSilicon, Ericsson, Nokia, Nokia Shanghai Bell

Abstract: 

Discussion: 

Decision:

Approved


6.19.4.2
CRS muting [LTE_eMTC4-Core]

R4-1802366
Open issues on CRS muting for eFeMTC RRM





Source: Ericsson

Abstract: 

This contribution discusses the remaining issues on CRS muting for eFeMTC from the perspective of RRM requirements.

Proposal 1: RAN4 confirms the listed open issues and should strive to solve them in RAN4#86. 

Proposal 2: RAN4 sends the LS response on CRS muting to RAN1/RAN2 when all the open issues are solved.
Discussion: 

Decision:

Noted


R4-1802389
Further discussion on CRS muting in efeMTC





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on CRS muting in efeMTC.

Proposal 1: For initial cell acquisition, CRS is transmitted in full BW in one subframe every 20ms.

Proposal 2: No need to standardize the pre-provisioning of EARFCN for eMTC cell.

Proposal 3: For Cat-M2 UE in a cell with CRS muting, CRS with 12 PRBs in the center is assumed, and UE is required to meet the timing requirement defined for Cat-M1 UE.

Proposal 4: Network could indicate whether CRS muting is enabled or not in cell-specific broadcast signaling. No need to associate any location or timing information for this indication.
Discussion: 

Qualcomm: for #1, we have concern on both delay and power consumption. For #2, there is some need for specification. Otherwise, there is uncertainty to implementation without specification. For #3, we support the proposal. For #4, we support. If network signalling was introduced, it should be MIB rather than SIB.

Nokia: You mention 20 or 10ms will impact on the power consumption. But we think there is a trade-off between delay and power consumption. On #2, we understand that it is difference case from V2X. For EARFCN pre-provisioning, we think it is simple and we do not need it. For #4, we can further discuss whether it should be in MIB or SIB. We are not sure whether UE should know it before decoding SIB.
Ericsson: Support #1. For #2, it was specified for V2X earlier. We can follow the similar view. For #3, we have different view. Our preference is to keep 6 and allow some relaxation for UE transmit timing requirement. We can compromise on having larger number of PRBs. We should also tightening UE transmit timing requirements. If the high speed flag is signalled, UE should assume the larger number of PRBs. For #4, we are fine to have this indicator. But we need to have some additional parameters associated with CRS muting. How we can indicate needs further discussion.

Nokia: on #3, for center PRBs, we do not think it is proper approach to transmit the center PRB based on whether the high speed UE is supported or not, which leads to network complecity. For #4, this is just a 1-bit signalling independent from cell to cell. 
Huawei: We support #1. As long as the full bandwidth is lighted up every 20ms, there is not need to have pre-provisioning. We agree with #2. For #3, 12 PRB may be a good compromise. But we should think warm-up period. 24PRB would be needed for Cat-M2. For #4, whether the indication is broadcasted or not, we should have indication.

Nokia: For 24PRB in warm-up period, it was agreed.

Ericsson: In order to benefit from the feature, the basic assumption is to have 6PRB and have the relaxation on the requirements. But if network can signal the high velocity, we can provide the CRS over 12PRB and 24PRB. For that case, we can require UE to meet the tightened requirements.


Nokia: for cetner PRB for Cat M2, we need further discussion. It would be difficult for network to decide whether 12 or 24 PRB CRS will be transmitted.

Ericsson: we agree that muting is dynamic as Nokia said. It can be enabled in a certain location. Due to dynamic, we want to have other optional parameters associated with the indication.

Qualcomm: CRS muting is dynamic. What does dynamic CRS muting mean? Can network disable or enable CRS muting at any time?

Ericsson: if the associated information can be provided, UE can know how long the CRS muting will be. 


Nokia: dynamic means the configuration will be changed from cell to cell.
Decision:

Noted


R4-1802575
Discussion on the remaining issues for CRS muting





Source: Huawei, HiSilicon

Abstract: 

In this paper, we discuss the options for cat-M2 CRS transmission bandwidth according to the above agreements and prepare for the reply LS to RAN1 on the value of X corresponding to the number of PRBs outside the narrowband/wideband used by BL UEs for CRS. 
Proposal 1: We propose that the CRS transmission bandwidth for Cat-M2, 24 PRBs for warm-up period and up to 24 PRBs for always-on central CRS.

Proposal 2: The reply LS regarding to the transmission bandwidth of muted CRS for MTC is drafted according to the agreements reached in RAN4.
Discussion: 

Ericsson: For #1, 24PRB for Cat-M2 was agreed. For #2, we should also include the demodulation agreement. We can work on Ericsson’s LS.
Huawei: For the center PRB number, in case we have tigher requirements for the high speed or whatever, we should define more PRB for it. We are open to discussion about the center RPBs.
Decision:

Noted


R4-1802808
Further discussions on CRS muting for for efeMTC





Source: Ericsson

Abstract: 

In this contribution we have discussed the remaining issues on RRM requirements for MTC UEs operating under CRS muting. Based on the discussions and observations, we have made the following proposals:

· Proposal #1: CRS transmissions are switched on over full BW in 1 DL subframe every 10 ms and CRS muting information (such as frequency, location, timing etc.), which is optional for the UE to use, is also communicated to the UE. 

· Proposal #2: For category M2 UEs, CRS transmissions in the center frequency and corresponding UE timing requirements are defined as in Table 2. 

Table 2: CRS transmissions BW for category M2 UEs under CRS muting

	CRS transmission BW in the center frequency
	CRS transmissions BW within UE BW in warm-up subframes [RB]
	UE Doppler frequency (V)
	Timing error (Te_)

	6 RBs
	24
	V < 220 Hz 
	12*Ts

	24 RBs
	24
	V ≥ 220 Hz
	12*Ts


Discussion: 

Nokia: for #1, the lighting or pre-provisiong should not depende on each other.
Decision:

Noted


R4-1801990
Remaining issues on initial cell search for eMTC UE with CRS muting





Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provided further discussion on initial cell search for eMTC UE with CRS muting. Our proposals are

Proposal 1. Send LS to RAN2 to initiate work to specify EARFCN provisioning for eMTC UE.

Proposal 2. Consider following options when EARFCN is not pre-configured for a band for all eMTC UE in the network. 

· Option 1: eNB should transmit full bandwidth CRS every 10ms 

· Option 2: eNB should transmit CRS on two edge RBs in every subframe (figure 1)

· Option 3: eNB should transmit OCNG along with CRS on full bandwidth in every 20 subframes (figure 2)

Proposal 3. When EARFCN is pre-configured for a band for all eMTC UE in the network, eNB does not need to transmit additional CRS other than center 6 PRBs. 

Discussion: 

Ericsson: our previous comments on CRS muting apply here.
Huawei: for pre-provisioning, we think it may not be necessary.

Qualcomm: Our main concern is that eFeMTC needs operate in the very low SNR. How can UE determine the channel raster for cell search in -15dB side condition?

Huawei: We can use other solution rather than pre-provisioning. We can consider Qualcomm other solution. And we prefer option1.

Nokia: It is unclear to us why we should specify it. 

Qualcomm: We have two purpose: one is to make sure which information should be informed to UE, and Ericsson propose to add the other information; the other purpose is to make sure to vendor that this is requirement for UE implementation.
Decision:

Noted


LS
EARFCN provision for initial cell search
R4-1802219
LS on EARFCN provisioning for eMTC UE





Source: Qualcomm Incorporated

Abstract: 

RAN4 respectfully asks RAN2 to initiate specification work to support EARFCN provisioning for eMTC UE.
RAN4 agreed that it is beneficial for eMTC UE to have EARFCN provisioning when eMTC UE is required to perform initial cell search for eMTC carrier in low CINR. EARFCN provisioning for eMTC UE can take the same approach as V2X provisioning, i.e., specifying necessary information element in 36.331 and corresponding management object, services and policy in other specifications.

Discussion: 

Qualcomm: there will be same benefit for NB-IOT UE.
Decision:

Revised to R4-1803078 (from R4-1802219) 


R4-1803078
LS on EARFCN provisioning for eMTC UE





Source: Qualcomm Incorporated

Abstract: 

Discussion: 

Qualcomm: there will be same benefit for NB-IOT UE.
Decision:

Approved


R4-1803146
LS on signalling CRS muting information for Rel-15 MTC UE






  CR-  rev  Cat:  () v





Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Huawei: it should be based on agreed WF. I would like to treat the way forwar first.
Decision:

Revised to R4-1803488 (from R4-1803146) 


R4-1803488
LS on signalling CRS muting information for Rel-15 MTC UE






  CR-  rev  Cat:  () v





Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Huawei: it should be based on agreed WF. I would like to treat the way forwar first.
Decision:

Revised to R4-1803492 (from R4-1803488) 


R4-1803492
LS on signalling CRS muting information for Rel-15 MTC UE






  CR-  rev  Cat:  () v





Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Huawei: it should be based on agreed WF. I would like to treat the way forwar first.
Decision:

Approved


Response LR to RAN1
R4-1802367
LS response on CRS muting





Source: Ericsson

Abstract: 

This LS draft is the response to RAN1 for CRS muting.
RAN WG4 would like to thank RAN WG1 for the LS on CRS muting for Rel-15 LTE-MTC. RAN WG4 have discussed the minimum amount of CRS to be maintained in time and frequency.

For UE demodulation perspective, RAN WG4 has concluded the necessary amount of CRS(s) for X PRB(s) in frequency domain and Y subframes in time domain as follows:

· Frequency domain

· X=1 PRB for Cat-M1 (1.4MHz channel bandwidth)

· X=0 PRBs for Cat-M2 (5MHz channel bandwidth)

· Time domain

· Cool-down period (after the transmission)

· Y=1 subframe for CRS-based PDSCH transmission at the end of the last narrowband transmission (both CE Mode A and CE Mode B)

· Y=0 for other cases

· Warm-up period (before the transmission)

· Y=1 subframe before the target MPDCCH and PDSCH transmission (both CE Mode A and CE Mode B)

· Y=0 for other cases

For RRM perspective, RAN WG4 has concluded the necessary amount of CRS(s) as follows: 

· Warm-up/Cool-down

· Warmup period before active time of DRX (e.g. DRX ON, MIB, paging, SIBx etc): 

· 1 DL subframe 

· Cool down period before active time of DRX: 

· 0 DL subframe

· CRS transmission in the center of cell BW

· Cat-M1

· 6 central PRBs containing CRS are always transmitted

· Cat-M2

· FFS

· Band scanning/initial cell search

· CRS Light up configuration

· CRS transmission over Y central PRBs within the cell BW in N subframe(s) once every M subframes 

· Y = full BW

· N = 1

· M = FFS

· Pre-provisioning of EARFCN is CRS transmissions are switched ON over full BW in 1 DL subframe

· RAN4 found it beneficial for eMTC UE to have pre-provisioning of EARFCN for eMTC cell to facilitate initial cell search

· beneficial irrespective of CRS muting but benefit is bigger when CRS is muted in the cell

· Network signalling for CRS muting

· FFS whether eNB should indicate CRS muting and its associated location and timing information in cell-specific broadcast signaling

· Rel-15 UE can optimize receiver/transmit algorithm depending on whether CRS muting is enabled in the eMTC cell or not

· Measurements under high velocity

· Intra-frequency RSRP/RSRQ measurement (measurement period and measurement accuracy) and cell identification requirements under non-DRX for gap pattern ID#0 are reused under high velocity (up to 220 Hz Doppler spread).

· RAN4 shall study the corresponding requirements under DRX for next meeting (RAN4#86).

· UEs under high-velocity shall identify and measure cells on both serving and non-serving carriers

· FFS optimization of gap sharing allocation for high velocity UE

· Information about high velocity operation

· FFS whether it beneficial to inform UEs about high velocity operation in a cell.

Discussion: 

Decision:

Noted


R4-1802574
Draft Reply LS on CRS muting for eFeMTC





Source: Huawei, HiSilicon

Abstract: 

RAN1 sent an LS on CRS muting in eFeMTC to ask RAN4 to define for a network where all the UEs present are BL UEs supporting the new CRS muting capability signalling, the:

· Minimum amount(s) of CRS 

· Value(s) of X corresponding to number of the PRBs outside the narrowband/wideband used by BL UEs for CRS.

RAN4 has discussed thoroughly on CRS muting transmission bandwidth and have reached the agreements as follows,

· Y central PRBs are always-on CRS:

· Y = 6 for Cat-M1

· Y = 6 or 24 for Cat-M2

· Y = 24 is for situation where tight time error requirement is applied

· Z PRBs are transmitted for CRS during warm-up period in the BL UE channel bandwidth:
· Z = 6 for Cat-M1

· Z = 24 for Cat-M2

· X corresponding to number of the PRBs outside the bandwidth used by BL UEs for CRS:

· X = 1 for Cat-M1

· X = 0 for Cat-M2

Therefore RAN4 asks RAN1 to kindly take the above information into consideration.

Discussion: 

Decision:

Noted


R4-1803080
Draft Reply LS on CRS muting for eFeMTC





Source: Huawei, HiSilicon

Abstract: 

Discussion: 

Decision:

Withdrawn


Way forward
R4-1802810
Way forward on eFeMTC RRM requirements under CRS muting





Source: Ericsson

Abstract: 

This way forward contains the potential agreements on remaining RRM issues on CRS-muting.
· Proposals for CRS muting

· Initial cell acquisition
· CRS transmissions are switched on over full BW in 1 DL subframe every 10 ms and CRS muting information (such as frequency, location, timing etc.), which is optional for the UE to use, is also communicated to the UE. 
· Muted CRS BW for category M2
· For category M2 UEs, CRS transmissions in the center frequency and corresponding UE timing requirements are defined as in Table 2. 
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24 RBs  24  V ≥ 220 Hz  12*Ts  

 


· Proposals on high-velocity support for efeMTC

· On intra-frequency DRX requirements

· The DRX measurement requirements are relaxed by a factor of 2 for shorter DRX cycle length and they are kept unchanged for the longest DRX cycle lengths compared to the current high-speed DRX cycle measurement requirements. 

· On gap-sharing allocation

· Introduce a new measurement gap sharing table for eFeMTC UEs operating under high-velocity.

· On information about high-velocity operation 

· Reuse the existing highSpeedEnhancedMeasFlag indicator for eFeMTC UEs, and if this flag is signaled, the UE shall use the measurement gap allocation table associated with this flag and carry out measurements accordingly. 

Discussion: 

Decision:

Revised to R4-1803079 (from R4-1802810) 


R4-1803079
Way forward on eFeMTC RRM requirements under CRS muting





Source: Ericsson

Abstract: 

Discussion: 

Qualcomm: for Cat M2, we pefer to the simple solution based on fixed number of PRB.

Ericsson: We agree with Qualcomm. That is why we have the first bullet for baseline. The second bullet provides the opportunity to further improvement.

Qualcomm: Nokia proposal would be a good promise, i.e., using 12PRB.
Decision:

Revised to R4-1803491 (from R4-1803079) 


R4-1803491
Way forward on eFeMTC RRM requirements under CRS muting





Source: Ericsson, Nokia, Nokia Shanghai Bell, Huawei, HiSilicon
Abstract: 

Discussion: 

Decision:

Approved


6.19.4.3
Reduced system acquisition time [LTE_eMTC4-Core]

R4-1802364
CGI reading requirements for eFeMTC UE





Source: Ericsson

Abstract: 

In this contribution we discuss the CGI reading delay requirements according to the SI acquisition time improvements as confirmed in the way forward [2] .

Proposal: RAN4 shall specify new CGI reading delay requirements for category M1/M2 UE in CE Mode B (Tbasic_identify_CGI_Cat M1,intra) from Rel-15 with the assumption that UE can combine PBCH across 40ms of PBCH TTI and accumulate SIB1-BR across 80ms of SIB1-BR TTI.
Discussion: 

Decision:

Noted


R4-1802365
Simulation assumption of CGI reading for eFeMTC UE





Source: Ericsson

Abstract: 

This paper proposes the simulation assumption for CGI reading time in Rel-15 eFeMTC.
(for approval)
Discussion: 

Huawei: we need to check TBS value.
Decision:

Approved


6.19.4.4
New gaps for dense PRS configurations [LTE_eMTC4-Core]

R4-1802854
On measurements gaps for dense PRS





Source: Ericsson

Abstract: 

In this contribution, we provide some views on the new gaps for dense PRS configurations.

· Proposal 1: The applicable MGL should preferably not be larger than the total number of PRS subframes needed for RSTD measurements NPRS_Total +2 (2 is due to switching in the beginning and in the end of the gap), which is for

Normal coverage:

· 1.4 MHz: 14 (12+2)

· 5 MHz: 6 (4+2) – legacy measurement gaps are sufficient for this case!

Enhanced coverage:

· 1.4 MHz: 32 (30+2)

· 5 MHz: 10 (8+2)

· Proposal 2: More than one measurement gap is introduced to support dense PRS configurations, e.g.: with MGL={32, 14, 10}.

· Proposal 3: The allowed set of measurement gap patterns for a UE shall be based on the coverage level and bandwidth so that MGL≤ NPRS_Total +2.

· Proposal 4: One additional measurement gap pattern may be introduced applicable only for TDD with MGL>32, e.g., MGL=54.

· Proposal 5: When deciding MGRP, restrict the percentage of gap subframe to no more than 15% while taking into consider feasible PRS periodicities (TPRS).

· Proposal 6: When indicating the need for measurement gaps for RSTD, the UE also indicates to eNodeB the maximum applicable MGL.

· Proposal 7: RAN4 to is discuss the impact of new measurement gap pattern on RLM.

Discussion: 

Huawei: The idea is not to fully align the gap is agreeable. The idea is to reduce some options for gap pattern is agreeable. For #7 we support.
Qualcomm: The approach is to determin the gap length based on the accuracy requirements and determin MGRP based on 15% percentage. But we are not sure. RAN1 will define 20% dense. We should think about how to minimize the misalignment. The configuring the large PRS periodicity would be a simpler solution.

Ericsson: The number should be mulple of 20. For shorter MGRP, we need further discuss whether we need new gap pattern or not. We think we need a small subset of MGL and MGRP to defined in 36.133 rather than allowing all the possibility.
Decision:

Noted


R4-1801984
RSTD measurement gap for eMTC UE





Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provided analysis on PRS configuration in Rel-14 and our proposal for new RSTD measurement gap for eMTC UE. 

Observation 1. With legacy gap, UE cannot fully utilize PRS for RSTD measurement if periodicity of PRS occasion is one of {5, 10, 20} or 
[image: image13.wmf]PRS

N

is one of {10, 20, 40, 80, 160}. 

Observation 2. When UE requests measurement gap for RSTD measurement, it would be desirable to request measurement gap with {period, length} that aligns with PRS configuration.

Proposal 1. Introduce RSTD measurement gap with configurable gap periodicity and length. 

· gap repetition period: {5, 10, 20, 40, 80, 160, 320, 640, 1280}

· gap length: {6, 8, 12, 22, 42, 82, 162}

Discussion: 

Qualcomm: we are open to down-selection. We prefer to define the new combination of gap length and MGRP.
Ericsson: What is the reason to have both gap length 6 and 8? The combination should be dependent on the coverage level.

Qualcomm: 6 and 8 are for the PRS occasion length less than 6 and length equal to 6. We would like to allow the full flexibility for UE to select the gap length based on network configuration. Network can configure the proper combination an UE can select.

Ericsson: We are not convinced to have 6. This happens for legacy. What is the difference?
Decision:

Noted


R4-1802578
Disucssion on new gaps for dense PRS configuration





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we share discussions on the new gaps for dense PRS configuration under the scope of R15 eFeMTC RSTD measurement.

Proposal 1: With dense PRS configurations, UE requests gaps to do inter- frequency RSTD measurement and UE also may request gaps to do intra- frequency RSTD measurement.

Proposal 2: Upon receiving RSTD measurement configuration, UE reports to the eNB whether it needs gaps and the proper gap pattern if needed for RSTD measurement.

Proposal 3: Discuss the UE behaviors and signaling to ensure fair performance of the RSTD measurement for R15 eFeMTC.

Discussion: 

Ericsson: for #1, it is ok for us. For #2, you intend to extend the existing signalling. For #3, it is clear that we need some signalling support. 
Decision:

Noted


LS
R4-1801982
LS on RSTD measurement gap for eMTC





Source: Qualcomm Incorporated

Abstract: 

RAN4 respectfully asks RAN2 to specify RRC signaling for RSTD measurement gap request and corresponding RSTD measurement gap configuration to support RSTD measurement gap.
RAN4 agreed to introduce new RSTD measurement gap pattern with configurable gap repetition period and gap length to support PRS configuration with reduced PRS occasion periodicity or increased number of PRS subframes within PRS occasion. Gap repetition period and gap length are selected by the UE according to PRS configuration among following values

· gap repetition period: {5, 10, 20, 40, 80, 160, 320, 640, 1280}

· gap length: {6, 8, 12, 22, 42, 82, 162}

and provided to eNB via RSTD measurement gap request message.

Discussion: 

Decision:

Noted


R4-1803081
LS on RSTD measurement gap for eMTC





Source: Qualcomm Incorporated

Abstract: 

Discussion: 

Decision:

Withdrawn


Way forward
R4-1802579
WF on new gaps for dense PRS configuration





Source: Huawei, HiSilicon

Abstract: 
Way forward:
· UE needs gaps for inter- frequency RSTD measurement

· UE may need gaps for intra- frequency RSTD measurement

· Upon receiving RSTD measurement configuration

· UE should report to the eNB whether it needs gap or not

· UE should report to the eNB the proper gap pattern if gaps are needed

· Signaling to ensure fair RSTD measurement performance should be introduced 

Discussion: 

Decision:

Noted


R4-1802855
WF on measurement gaps for dense PRS





Source: Ericsson

Abstract: 

WF on measurement gaps for dense PRS
Discussion: 

Decision:

Revised to R4-1803147 (from R4-1802855) 


R4-1803147
WF on measurement gaps for dense PRS





Source: Ericsson, Huawei, HiSilicon

Abstract: 

WF on measurement gaps for dense PRS
Discussion: 

Decision:

Approved


CR

R4-1801983
Introduction of RSTD measurement gap for eMTC UE





36.133
  CR-5570  Cat: B (Rel-15) v15.1.0





Source: Qualcomm Incorporated

Abstract: 

Legacy measurement gap cannot support RSTD measurement with PRS configuration with reduced periodicity or increased density. 

Introduce RSTD measurement gap with configurable gap period and gap length. 

Discussion: 

Decision:

Noted


6.19.5
UE demodulation (36.101) [LTE_eMTC4-Perf]

6.20
Enhancements for high capacity stationary wireless link and introduction of 1024 QAM for LTE

6.20.1
General [LTE_1024QAM_DL]

6.20.2
UE RF(36.101) [LTE_1024QAM_DL-Core]
R4-1801536
Discussion on FRC for maximum input level for DL 1024QAM





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was noted.



R4-1801537
CR on UE RF requirments for DL 1024QAM in TS 36.101





36.101
  CR-4862  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Session chair note: 
1. “rev” filed shall be “-“ if the CR is the first version.
2. Do not have to leave the whole section. Unnecessary parts can be omitted as far as clearly mentioned in the CR.
Discussion: 

Ericsson: we miss FRC for 1.4MHz CBW. 

Huawei: we will futher check the comment with Ericsson in offline.

Qualcomm: the proposal is using lower code rate?
Decision: 

The document was revised in R4-1803224.



R4-1803224
CR on UE RF requirments for DL 1024QAM in TS 36.101





36.101
  CR-4862  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Discussion: 
Decision: 

The document was agreed.


6.20.3
BS RF(36.104/36.141) [LTE_1024QAM_DL-Core]
R4-1801535
CR on BS RF requirments for DL 1024QAM in TS 36.104





36.104
  CR-4754  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Session chair note: 
1. “rev” filed shall be “-“ if the CR is the first version.

Discussion: 

Note: the content is agreed.
Decision: 

The document was revised in R4-1803257.



R4-1803257
CR on BS RF requirments for DL 1024QAM in TS 36.104





36.104
  CR-4754  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was agreed.


6.20.4
UE demodulation (36.101) [LTE_1024QAM_DL-Perf]
Work plan
R4-1801699
Work plan for RAN4 work on support for 1024QAM for DL channels





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we provide work plan for RAN4 work on support for 1024QAM for DL channels

Discussion: 

Decision: 

The document was revised to R4-1803010.



R4-1803010
Work plan for RAN4 work on support for 1024QAM for downlink channels





Source: HuaWei Technologies Co., Ltd

(Replaces R4-1801699)
Abstract: 

This contribution provides a work plan for RAN4 performance part for the WI on enhancements for high capacity stationary wireless link and introduction of 1024QAM.
Discussion: 

Intel: For the simulation assumption and simulation results, how can we provide both at the same time? It it better to have simulation assumption before providing the simulation results. We need to agree on the assumption before.

Huawei: We should wait for RAN1 meeting to finalize the assumption. 

Intel: Once RAN1 had conclusion, for RAN4 work we can try to agree on the simulation assumptions as soon as possible.

Huawei: Agree with you.
Qualcomm: the reduced DMRS should be included in the work plan.

Huawei: we should cover it.
Decision:

Revised to R4-1803105 (from R4-1803010) 


R4-1803105
Work plan for RAN4 work on support for 1024QAM for downlink channels





Source: HuaWei Technologies Co., Ltd

(Replaces R4-1801699)
Abstract: 

This contribution provides a work plan for RAN4 performance part for the WI on enhancements for high capacity stationary wireless link and introduction of 1024QAM.
Discussion: 

Decision:

Approved


Way forward
R4-1803106
Way forward on demodulation and CSI requirements for high capacity stationary wireless link and 1024QAM






  CR-  rev  Cat:  () v





Source: Huawei
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


UE demodulation and CSI requirements
R4-1801700
Discussion on demodulation requirements for 1024QAM





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we would like to trigger the discussion on demodulation requirements for 1024QAM

Discussion: 

Decision: 

The document was revised to R4-1803012.



R4-1803012
Discussion on demodulation requirements for 1024QAM





Source: HuaWei Technologies Co., Ltd

(Replaces R4-1801700)
Abstract: 

In this contribution, we try to provide more detailed analyses on 1024QAM demodulation requirements. We summarize our proposals and observations as follows.
· Proposal 1: The test purposes of the demodulation performance requirements for enhancements of high capacity stationary wireless link and introduction of 1024QAM include
· To verify the demodulation performance using 1024QAM reference channel under the fading channels;

· To verify the support of peak data rate for the new UE categories, i.e., by defining sustained data rate tests.

· To verify the functionality and performance for reduced DMRS ports.

· Proposal 2: No new requirements for the control channels including PDCCH/PCFICH, EPDCCH, PHICH, and PBCH are needed for the WI of high capacity stationary.
For 1024QAM fading demodulation performance requirements, we propose that
· Proposal 3: Define the demodulation performance requirements for 1024QAM with TM4 and TM9.
· Proposal 4: Focus on the single carrier test case except for the sustained data rate tests.
· Proposal 5: Define the demodulation performance requirements for 1024QAM with 2Rx and 4Rx.
· Proposal 6: Use 4Tx for 1024QAM demodulation performance requirements. 
· Proposal 7: Prioritize the dual-layer transmission test case for 1024QAM demodulation performance requirements.
· Proposal 8: Use EPA5 as the propagation conditions for 1024QAM demodulation performance requirements. 
· Proposal 9: Use 10MHz for both FDD and TDD demodulation performance requirements and consider defining 5MHz requirements in addition. 
· Proposal 10: The Tx EVM assumed for 1024QAM demodulation performance requirements should be aligned with the EVM requirements specified for eNB supporting 1024QAM.
· Proposal 11: Uses MMSE-IRC receiver as the reference receiver for 1024QAM demodulation performance requirements.
The proposed test cases are summarized in Table 3 and Table 4.
For sustained data rate tests, we propose that
· Proposal 12: Define the new sustained data tests for the UE categories/DL categories which support 1024QAM and update the applicability rule accordingly.
For the reduced DMRS overhead, we propose that
· Proposal 13: Test case design for DMRS reduction could be as follows.
Table 5: Proposed 1024QAM demodulation performance requirements for DMRS reduction (TDD)
	Test Num
	TM
	FRC
	Propagation condition
	Antenna and correlation
	Bandwidth
	UE category

	1
	TM4 dual-layer
	R.75 TDD 16QAM
	EPA5
	2×2 Low
	10MHz
	≥ 3


Table 6: Proposed 1024QAM demodulation performance requirements for DMRS reduction (FDD)
	Test Num
	TM
	FRC
	Propagation condition
	Antenna and correlation
	Bandwidth
	UE category

	1
	TM4 dual-layer
	R.75 FDD 16QAM
	EPA5
	2×2 Low
	10MHz
	≥ 3


Discussion: 

Intel: for #5, I think 4Rx is fine. Do you think we need to test four-layer or two-layer. Four-layer is not reasonable. For #10, we prefer less number, e.g., 1.5%, Tx EVM. For #11, can we do the down-selection? For #13, it is clear that it is four-layer. The antenna configuration does not work and should be 4x4.

Huawei: Since it is high capacity stationary wireless link, 4Rx is OK. For #10, we are not quite sure about the exact value and we need further discussion. For #11, we should further discuss it. For #13, it is typo.
Qualcomm: We agree on #1. These three bullets summarize what to be tested in WI. For test case selection, TM4 and TM9 tests would be good start. How to determine the antenna configuration needs further discussion. Our preference is to define 2Rx for demodulation and cover 4Rx in SDR test. For #10, we have similar comment as Intel and prefer to have 2% Tx EVM. We should consider typical consideration. For #13, the table is wrong.

Huawei: I agree with most of the comments.
Ericsson: For #10, we also think about the reduction of EVM value. Maybe 2% is used as baseline. I wonder what is allowed SNR for 1024QAM.
Decision:

Noted


R4-1801701
Discussion on CSI reporting requirements for 1024QAM





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we would like to trigger the discussion on CSI reporting requirements for 1024QAM

Discussion: 

Decision: 

The document was revised to R4-1803013.



R4-1803013
Discussion on CSI reporting requirements for 1024QAM





Source: HuaWei Technologies Co., Ltd

(Replaces R4-1801701)
Abstract: 

In this contribution, we trigger the discussion on the CSI reporting requirements and focus on the impact of the introduction of 1024QAM on the CSI requirements.
We propose that:

· Proposal 1: The test purposes of CSI reporting requirement for enhancements of high capacity stationary wireless link and introduction of 1024QAM include
· Proposal 2: It is proposed to define multiple test points at both high SNR and low SNR for the CQI definition tests under AWGN, which will verify the CQI report with new 1024QAM CQI.
· Proposal 3: It is proposed to define CRS based PUCCH 1-0 and PUCCH 1-1 tests to verify the calculations of single codeword and dual codeword CQI-s according to the new CQI table.
· Proposal 4: Reuse the reported CQI distribution and BLER criterion as the test metrics.
Discussion: 

Intel: In general we are fine with the proposals except for #3. For #3, we just have single codeword test. What is the purpose to have dual codeword test.

Huawei: For dual codeword, we use it for CSI-RS based CQI test. We are open to discussion.
Qualcomm: We agree that we should have the CQI definition test. In our contribution, we also mention the TM9 CQI fading channel test. The fading test seems more challenging. We are open to discuss on the feasibility to have CQI fading test.
Decision:

Noted


R4-1801985
UE Demodulation and CSI performance requirements for 1024QAM





Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provided review on physical layer design of 1024QAM feature and provided our proposal for UE demodulation and CSI feedback performance requirements. Our proposals are

Proposal 1. For PDSCH demodulation tests for 1024QAM, consider following tests as baseline. 

· TM4 rank 2 PDSCH demodulation test

· TM9 rank 1 PDSCH demodulation test

· TM4 rank 2 PDSCH demodulation test for 4 Rx UE

· SDR (sustained data rate test) test

Proposal 2. Limit the scope of CSI feedback performance for 1024QAM to CQI feedback performance. 

Proposal 3. For CQI feedback performance test for 1024QAM, use following tests as baseline. 

· TM1 CQI definition test

· TM9 CQI reporting test in frequency selective fading channel

Discussion: 

Decision:

Noted


R4-1801986
UE Demodulation performance requirements for OCC4 DM-RS for SU-MIMO





Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provided review on physical layer design of OCC4 DM-RS. Our proposals are

Proposal 1. For test set up for OCC4 DM-RS, specify a new test based on existing TM9 rank 4 PDSCH demodulation test specified in section 8.10.1.1.9 and 8.10.1.2.9 in 36. 101.

· FRC is revised to account for change in number of channel bits due to reduced DM-RS overhead.

· Simulation is run again to determine CINR requirement.

Proposal 2. RAN4 should investigate test applicability rule for TM9 rank 4 PDSCH demodulation test for Rel-15 UE supporting OCC4 DM-RS. 

Discussion: 

Intel: this proposal is reasonable to us.
Decision:

Noted


R4-1801765
Discussion on UE performance requirements with 1024QAM





Source: Intel Corporation

Abstract: 

In this contribution we present our views on UE performance with 1024 for LTE DL channels and also share some test scenarios to be considered in defining test cases.

In summary, we propose:

Proposal#1: To verify UE performance with 1024QAM introduce (1) SDR tests, (2) PDSCH Demodulation tests and (3) CSI reporting tests

Proposal#2: Discuss parameters for SDR tests – (1) TBS, (2) Rank (3) Number of CCs and Bandwidth

Proposal #3: Propagation channel conditions for 1024QAM tests shall be limited to EPA at low speeds.

Proposal#4: Define tests with 1024QAM with maximum of 2/4Tx and 2Rx antennas

Proposal #5: For UE performance requirements with 1024QAM the Tx EVM shall be limited to 1.5%.

Proposal #6: The TBS selected for tests with 1024QAM shall target a code rate of <0.85.

Proposal #7: Further study PDSCH demodulation with 1024QAM and introduce PDSCH demodulation tests with 1024QAM with Cell specific RS and UE specific RS 

Proposal #8: Further study CQI reporting with newly introduced CQI tables and introduce CQI reporting tests in Static and Fading conditions

Discussion: 

Huawei: we would like to further discuss the detailed parameters. We would like to draft way forward.
Ericsson: for #5, we also have the same comments and we should consider if it is possible for TE vendors.

R&S: We are checking it. Is 1.5% the maximum requirement allowed or put on top of signal? If less 1.5% Tx EVM is implemented, is it allowed?

Intel: 1.5% is number for test.
Qualcomm: we can put 1.5% and 2% in the simulation assumption and companies can evaluate both number.

Ericsson: Agree with Qualcomm. At the current stage, we can put both as assumption and we also think about the required SNR to avoid it too high.
Decision:

Noted


6.21
Shortened TTI and processing time for LTE [LTE_sTTIandPT]

6.21.1
General [LTE_sTTIandPT]

6.21.2
UE RF (36.101) [LTE_sTTIandPT-Core]

6.21.3
BS RF (36.104/141) [LTE_sTTIandPT-Core/Perf]
R4-1802317
BS performance impacts when introducing sTTI





Source: Ericsson

Abstract: 

Impacts analysis when introducing sTTI feature support in TS 36.141

Proposal1: Update total power dynamic range test procedure to include sTTI TMs and related tests.

Proposal2: Update EVM test procedure to include sTTI TMs and related tests.

Proposal3: Specify 4 new test models for sTTI introduction: sE-TM 2, sE-TM 3.1, sE-TM 3.2 and sE-TM 3.3.
Discussion: 

Decision: 

The document was approved.


6.21.4
RRM core (36.133) [LTE_sTTIandPT-Core]
R4-1802096
Editorial corrections to STTI and short processing time requirements





36.133
  CR-5572  Cat: F (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Improve clarity of specification by referring to information elements used in RAN2 and improving terminology of STTI and short processing time requirements

· Change “1ms TTI with 3 subframe HARQ processing” to “ShortProcessingTime-r15=TRUE”

· Change “serving cell employs sTTI” to “Configured with with ShortTTI -r15”

· Explicitly refer to dl-TTI-Length=slot or subslot and/or ul-TTI-Length=slot or subslot in requirements

· Use RAN2 naming for set 1/2 n+4/n+6/n+8 HARQ timing ie

· proc-TimeAdv-r15= nplus4set1,nplus6set1,nplus6set2,nplus8set2

Discussion: 

Nokia: In principle, we agree on it. But there would be some editoral change needed.
Qualcomm: I am not sure if RAN2 approved all the CRs. We could not find any spec with the changes. We can check the status.

Ericsson: it is correct. No RAN2 CR is implemented but endorsed. The CR is based on the terminology in RAN2 CR.
Huawei: for section 9.1.8.1, I found that you add the sentence that it depends on the transmission duration. We do not need such sentence. It is already clear.
Decision:

Revised to R4-1803099 (from R4-1802096) 


R4-1803099
Editorial corrections to STTI and short processing time requirements





36.133
  CR-5572  Cat: F (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Discussion: 

Decision:

Endorsed


6.21.4.1
Tx timing and TA adjustment related [LTE_sTTIandPT-Core]
R4-1801779
Potential issues on the TA adjustment in sTTI processing time reduction





36.133 v..





Source: Intel Corporation

Abstract: 

This paper identifies the potential issues caused by reduced processing time for short TTI. The observation and proposal are demonstrated below:

Observation #1: Due to the fact that the delays for RRC and MAC are different, UE may implement multiple TA adjustment during its processing of processing time command from RRC. With reduced processing time and short TTI, it may cause that UE cannot processing time requirement for 2/3 symbol TTI.

Proposal #1: If the subslot PDSCH HARQ processing time is modified by RRC signalling during an ongoing connection, the following 3 options are acceptable:

Option 1: UE may not apply TA adjustment command if the accumulated TA value exceed the TAmax for the new TTI.

Option 2: If UE cannot meet the new PDSCH HARQ processing time requirement after RRC decoding, it may stop UL transmission until it completes the HARQ processing.

Option 3: If UE cannot meet the new PDSCH HARQ processing time requirement after RRC decoding, it sends a signal through UL to indicate eNB that it fails to meet the HARQ processing time requirement.

We slightly prefer Option 1.
Discussion: 

Ericsson: there are many cases we have different requirements with the associated configurations. I have preference for option 1 as well. 
Huawei: In general, we think that the case where RRC procedure and TA command does not matching is a corner case. But if we consider this case, we do not think option 1 is good because UE anyway needs consider the TA command. The proper way is that if UE can meet the PDSCH processing time requirement, … Option 2 is more suitable.

Intel: we do have the strong opinion. But we have a lot of examples where some companies argued that it is the corner case but finally we had requirements. I understand the concern from companies. We would like to make sure that UE should not require anything under such condition. If no specific requirement was introduced, we are fine. But the current wording is not clear to us.
Qualcomm: we also share the similar view as Ericsson that it is a corner case. In general, it is just left to UE implementation. We do not see the strong reason to specify it.
Agreement: the current the sentence in the table, i.e., “If the PDSCH HARQ processing time is modified by RRC signalling during an ongoing connection, the requirement to update timing is not defined from the time when the RRC command is received by the UE until the UE has applied the updated PDSCH HARQ processing time,” means that how to handle this case is up to UE implementation. 
Decision:

Noted


R4-1801780
CR on the TA adjustment in sTTI processing time reduction





36.133 v15.1.0





Source: Intel Corporation

Abstract: 

Some issues with timing update with reduced processing time for sTTI need to be resolved.

Specify the UE behavior if problems occure when timing is updated during RRC signal processing .

Discussion: 

Decision:

Revised to R4-1803100 (from R4-1801780) 


R4-1803100
CR on the TA adjustment in sTTI processing time reduction





36.133 v15.1.0





Source: Intel Corporation

Abstract: 

Some issues with timing update with reduced processing time for sTTI need to be resolved.

Specify the UE behavior if problems occure when timing is updated during RRC signal processing .

Discussion: 

Decision:

Endorsed


6.21.4.2
Maximum reception/transmission timing difference [LTE_sTTIandPT-Core]

6.21.4.3
Interruption [LTE_sTTIandPT-Core]

6.21.4.4
PHR, measurement and others [LTE_sTTIandPT-Core]

6.21.5
RRM Performance (36.133) [LTE_sTTIandPT-Perf]

R4-1802097
RRM performance tests for STTI and processing time reduction





Source: Ericsson

Abstract: 

In this paper we discuss the tests needed for LAA RRM performance work, and propose:

Proposal 1: Tests are introduced for SCell activation/deactivation and for transmit timing adjustment delay for STTI and processing time reduction.

Proposal 2: Further discussion is needed on the TTI/sTTI durations to use in tests.
Discussion: 

Qualcomm: about the test cases for SCell activation/deactivation and transmit timing, we think they test the same thing. We just need one of them. We prefer to pick up one of two functionalities and prefer to transmiting timing delay, since the periodic CQI is used.

Ericsson: it is also what we think about. We are looking at the difference. We may have UE supporting slot rather than sub-slot. We need consider the UE capability.
Huawei: We support #1. We think activation/deactivation and timing should be specified in the test cases. For multiple-carriers, we need the applicability to clarify this. We just specify the single carrier case and apply it to multiple carrier cases.

Ericsson: Applicaiblity sounds OK. For SCell activation/deactivatation, we can specify the single carrier.

Huawei: for Tx timing, we just specify the single carrier test. For activation, it is already CA test case.
Decision:

Noted


R4-1802598
Discussion on performance requirements of sTTI and processing time reduction





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the test case list for sTTI and processing time reduction. Four test cases shall be specified:
-E-UTRAN FDD – UE Timing Advance Adjustment Accuracy Test for reduced processing time with 1ms TTI and sTTI

-E-UTRAN TDD – UE Timing Advance Adjustment Accuracy Test for reduced processing time with 1ms TTI and sTTI

-E-UTRAN FDD activation and deactivation of known SCell for reduced processing time with 1ms TTI and sTTI

-E-UTRAN TDD activation and deactivation of known SCell for reduced processing time with 1ms TTI and sTTI

Discussion: 

Ericsson: look at the test #3. Here “For test 2, the activation command is transmitted on the PDSCH with 1 slot TTI or with subslot TTI., the intention is to have different test cases. That would lead to the test complexity.

Huawei: the separate test will be defined for different UE capability.

Ericsson: How many test cases are we going to have? We have different reference channels and different support of sTTI and there are a lot of combinations considering uplink and downlink capabilities.

Huawei: We think that we need applicability to clarify this. We may have two set of requirements one with 1ms and one with sub-slot.

Qualcomm: I do not think why the uplink capability should be considered here.

Ericsson: That is true for RAN4 perspecive. But for RAN5, they have uplink configurations.
Decision:

Noted


Test case list
R4-1802599
Test case list of sTTI and processing time reduction





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the test case list of sTTI and processing time reduction.
(for approval)
Discussion: 

Decision:

Revised to R4-1803101 (from R4-1802599) 


R4-1803101
Test case list of sTTI and processing time reduction





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the test case list of sTTI and processing time reduction.
(for approval)
Discussion: 

Decision:

Approved


R4-1802098
Test case list for RRM tests in STTI and processing time reduction





Source: Ericsson

Abstract: 

Test case list for STTI and PT RRM for approval
Discussion: 

Decision:

Withdrawn


6.21.6
BS demodulation (36.104) [LTE_sTTIandPT-Perf]

Work plan
R4-1802269
Work plan for shortened TTI and processing time





Source: Ericsson

Abstract: 

Provide work plan for shortened TTI and processing time.
In this paper, we provide our view on the BS and UE demodulation performance requirements for shortened TTI and processing time. We hope the group can consider this work plan in the following RAN4 work.

(for approval)
Discussion: 

Intel: Regarding the April meeting, how can we finalize the test set-up and provide the simulation results at the same time?

Ericsson: The time unit is quite challenging. In this meeting, we try to agree on some test setup and in the next meeting we can provide the simulation results.

Intel: At least in this meeting, we need agreement on the workable test cases. At least if we do not have concrete plan in this meeting, maybe we need some email discussion before April meeting.
Decision:

Noted


Way forward
R4-1803102
Way forward on sTTI BS demodulation requirements






  CR-  rev  Cat:  () v





Source: Ericsson, Huawei, Nokia
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


R4-1803171
Simulation assumption for sPUSCH






  CR-  rev  Cat:  () v





Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Noted


BS requirements
R4-1801684
Discuss on sTTI BS demodulation performance





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we analyses the pros and cons of xxx, and our conclusions/proposals are:
Proposal 1: Just test 2/3os TTI for UL with single carrier and 4 HARQ processes for the minimum timing of UL grant to UL data.
Proposal 2: no PRACH related test need to be defined.
Proposal 3: Only test 2-bit HARQ-ACK w/o SR for sequence-based sPUCCH in 2/3 os sTTI.

Proposal 4: Define two tests for sPUCCH carrying more than 2-bits HARQ-ACK, one is for 11 bits with one PRB allocated, another is for 22 bits with 2 PRBs allocated.

Proposal 5: Use the following DMRS pattern for sPUSCH performance requirements:
	sTTI 0
	sTTI 1
	sTTI 2
	sTTI 3
	sTTI 4
	sTTI 5

	R D D
	R D
	R D
	R D
	R D
	R D D


Proposal 6: Not define performance requirements for UCI on sPUSCH.

Proposal 7: Use the following simulation assumptions for sPUSCH demodulation performance requirements:
· sTTI length: 2/3os sTTI
· Modulation order: QPSK
· Bandwidth: 5MHz,10MHz,15MHz and 20MHz
· Number of HARQ process: 4
· 1 codeword and 2 or 4 layers

· TBS scaling factor: 1/12 and 2/12 for 1 and 2 data symbols in sPUSCH respectively
· No UCI on sPUSCH
· No SPS configured
· DMRS pattern:
	sTTI 0
	sTTI 1
	sTTI 2
	sTTI 3
	sTTI 4
	sTTI 5

	R D D
	R D
	R D
	R D
	R D
	R D D


Discussion: 

Nokia: we do not think we only test sub-slot TTI. TDD supports slot TTI. We need to test slot TTI. For DRMS, we think that we should keep DMRS sharing on the table. We can keep 16QAM and 64QAM in the test.

Huawei: Based on the core spec, from our view, we just consider the strict timeline. We should guarantee the timely completion of WI. But we are open. For DMRS sharing, we are fine to test both. For modulation order, we can consider the other modulation orders beside QPSK. 
Ericsson: for #1, you said 4 HARQ processing for minimimm processing timing. But it should be 4+n. For #4, we select one test with 11bits and one test with 22bits. The only differences between two cases are channel coding. Is it possible to select one of them for the test? For #5, we propose some kind of DMRS sharing based on DMRS pattern. For #7, how many are antennas assumed? We prefere to use 1Tx

Huawei: it is a typo. For n+4, 8 HARQ process is needed. For bit numer, we can have further discussion. We think that in the LTE the PUCCH format 4 we have two test cases. For the transmit antenna number, we can follow the same logic as LTE. We can use just 1 Rx and 1-layer.
Qualcomm: For #1, we have the similar comments that we should consider both slot and sub-slot TTI. Defining just one test n+6 or n+4 is sufficient. For #4, for sPUCCH demodulation test, we would like to consider the physical format. We need consider all the physical channel format. For #5, we have similar views as Nokia and Ericsson. Both sharing and non-sharing should be considered.

Huawei: for n+4 and n+6, we prefer to n+4 is enough. It can optimize the feature for sTTI. We prefer n+4. For physical formats, we should specify the concrete formats for each test.
Decision:

Noted


R4-1802268
Overview of BS demodulation for shortened TTI and processing time





Source: Ericsson

Abstract: 

Provide overview for BS demodulation for shortened TTI and processing time.
In this paper, we share our view for test case for BS demodulation and its corresponding test purpose. We hope the group can take into account our consideration in the final BS performance requirements.

Discussion: 

Huawei: for DMRS sharing, for the companies who prefer to test DMRS sharing, the SPS is not sTTI specific feature. Even if testing DMRS sharing, we should select a general pattern rather than that for SPS.

Ericsson: DMRS pattern, we just list the potential. At least the pattern for SPS is one that should be tested. We can further discuss what pattern should be used. We would like test both SPS and typical case together.
Nokia: need more discussion on format 3.

Ericsson: we are open.
Decision:

Noted


R4-1802464
BS demodulation performance work for shortened TTI and processing time





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this contribution we have discussed BS demodulation performance requirements for shortened TTI. We have proposed simulation assumptions for SPUSCH and SPUCCH. In the contribution we have made the following proposals:

Proposal 1: In demodulation tests for both SPUSCH and SPUCCH, we propose to use the parameters as shown in Table 1.

Table 1: General test parameters

	Parameter
	Value

	Number of Tx antennas
	1

	Number of Rx antennas
	2, 4, 8

	Propagation condition
	EPA5

	Cyclic prefix
	Normal

	Reference receiver
	MRC

	Channel bandwidth
	1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz

	TTI length
	Slot TTI, subslot TTI

	Number of OFDM-symbols
	Slot TTI: 7

Subslot TTI: 2 and 3


Related to SPUSCH demodulation tests, we have made the following proposals:

Proposal 2: Reuse the legacy values for maximum number of HARQ transmissions (4), and RV sequence (0, 2, 3, 1, 0, 2, 3, 1) in SPUSCH demodulation tests.

Proposal 3: Use UL-DL configuration 1 for slot TTI TDD demodulation tests.

Proposal 4: For SPUSCH, test QPSK, 16QAM and 64QAM modulations.

Proposal 5: Define new FRCs for different TTI lengths and number of OFDM symbols.

Proposal 6: Use all alternatives for processing time (Set 1: n+4 and n+6, Set 2: n+6 and n+8) in at least one SPUSCH demodulation test, but to reduce amount of test cases, do not test all bandwidth-modulation-processing time combinations.

Proposal 7: First priority is to test DMRS cases without combining consecutive symbols. Second priority is to test DMRS cases with combining consecutive symbols into one DMRS.

Related to SPUCCH demodulation tests, we have made the following proposals:

Proposal 8: Define demodulation tests for SPUCCH formats:

Slot TTI: 1a, 1b, 3, 4

Subslot TTI: 1a, 1b, 4

Proposal 9: Use CQI as the test metric for format 4, and ACK/NACK as the test metric for other formats.

Proposal 10: For format 4, use number of PRBs 1.

Proposal 11: SPUCCH demodulation performance is tested with 2 and 3 OFDM symbol subslot TTI, but each format is only tested with one of 2/3 OS subslot TTI to reduce the number of test cases.

Furthermore, we have provided a summary of the proposed simulation assumptions for SPUSCH and SPUCCH in tables 2 and 3 in this contribution.

Discussion: 

Huawei: for sPUSCH, for the number of Rx antenna, we wonder if 8Rx should be used together with sTTI. For propagation condition, we need also consider ETU70 instead of EPA5. For channel bandwidth, there is no optimization for bandwidth is less than 10PRB. We do not need to test all the bandwidth. We propose to prioritize the FDD than TDD. We wonder if operator had plan for TDD. And RAN1 had some discussion on TDD scenario. For DMRS sharing, we need more discussion on the pattern. For SPUCCH format, we are not sure if we need to test all the related formats. The allocated PRB should be discussed together with the number of bits.

Nokia: we can further discuss it offline.

Ericsson: For #11, is it possible to use one test to cover both 1 and 2 OFDM symbol sub-slot? For SPUSCH, we can do that. For sPUCCH, we can think about it.
Decision:

Noted


6.21.7
UE demodulation and CSI (36.101) [LTE_sTTIandPT-Perf]

Way forward
R4-1803103
Way forward on sTTI UE demodulation and CSI requirements






  CR-  rev  Cat:  () v





Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


UE demodulation
R4-1801991
UE Demodulation performance requirements for sTTI and sPT





Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provided analyses on physical layer design of sTTI and sPT feature. Based on the analyses, we made following proposals. 

Proposal 1. RAN4 should consider verification of sDCI search space handling in PDCCH region in slot 0 of slot TTI. 

Proposal 2. RAN4 should consider verification of following aspects for SPDCCH in slot TTI operation. 

· CRS-based SPDCCH demodulation performance with localized and distributed SREG-to-SCCE mapping in non-MBSFN subframe

· DMRS-based SPDCCH demodulation performance with localized and distributed SREG-to-SCCE mapping in both MBSFN and non-MBSFN subframe

Proposal 3. RAN4 should consider verification of following aspects for SPDSCH in slot TTI operation. 

· CRS-based SPDSCH demodulation performance in non-MBSFN subframe for SPDSCH with different ranks

· DMRS-based SPDSCH demodulation performance in both MBSFN and non-MBSFN subframe for SPDSCH with different ranks

Proposal 4. RAN4 should consider verification of SPDSCH rate matching around SPDCCH resources for both semi-static and dynamic rate matching mode in slot TTI SPDSCH demodulation test. 

Proposal 5. RAN4 should consider verification of sDCI search space handling in PDCCH region in sTTI0 of sub-slot TTI. 

Proposal 6. RAN4 should consider verification of following aspects for SPDCCH in sub-slot TTI operation. 

· CRS-based SPDCCH demodulation performance with localized and distributed SREG-to-SCCE mapping

· DMRS-based SPDCCH demodulation performance with localized and distributed SREG-to-SCCE mapping

Proposal 7. RAN4 should consider verification of following aspects for SPDSCH in sub-slot TTI operation. 

· CRS-based SPDSCH demodulation performance for SPDSCH with different ranks

· DMRS-based SPDSCH demodulation performance for SPDSCH with different ranks with and without DMRS sharing

Proposal 8. RAN4 should consider verification of SPDSCH rate matching around SPDCCH resources for both semi-static and dynamic rate matching mode in sub-slot TTI SPDSCH demodulation test. 

Proposal 9. RAN4 should consider verification of n+3 PDSCH demodulation processing time in sPT operation. 

Discussion: 

Intel: In general, there are a lot of things to be tested. I think we have to have the reasonable number of tests rather than have feature list test. My recommendation is that we should down-select the test cases. Regarding the processing time, this is UE capability. We should have test based on UE capability. We have to consider the capability difference. From UE performance test, we should set up baseline reference receiver. 

Qualcomm: We are open to down-selection. For UE capability, we propose to specify the requirements for set-3. If UE supports set-3, it can support set-1. We agree that we should specify the requirements based on MMSE-IRC.
Huawei: We share the similar view with Intel. We should have reasonable number of test cases. We need some prioirity. We should not test all the features. We should focus on sTTI related test and also need to consider the typical deployment scenarios. For the processing timing 1ms n+3, we do not think we need to test it.
Ericsson: The proposals are aligned with our proposal. For #3 and #4, you propose to test non-MBSFN and MBSFN. Is the reason to verify the rate matching? For #9, we think it is unnecessary. According to your analysis, we do not think that there will be too much test cases.

Qualcomm: for #9, if there is RAN5 functionality, we are OK to use it as functionality test.
Huawei: for the SPDCCH, we saw all the companies proposed to test both localized and distributed. We wonder if we should need to test distributed mode. For ePDCCH there is no multiplexing between PDSCH and ePDCCH. For sTTI, there will be multiplexing between SPDCCH and PDSCH.
Decision:

Noted


R4-1802368
SPDCCH demodulation requirements for sTTI





Source: Ericsson

Abstract: 

This paper discusses the scope of SPDCCH demodulation requirements for sTTI.
Observation: sTTI feature does not affect to PBCH demodulation requirements. 

Proposal 1: RAN4 introduce slot-based and subslot-based SPDCCH demodulation requirements for FDD and TDD. Applicability depends on the UE capability. 

Proposal 2: SPDCCH demodulation requirements test both localized and distributed transmission types. 

Proposal 3: SPDCCH demodulation requirements test both CRS-based and DMRS-based demodulations.

Proposal 4: RAN4 introduces the following 4 test cases for SPDCCH demodulation requirements.

	
	Test 1
	Test 2
	Test 3
	Test 4

	Short TTI length (Note 1)
	Slot-based / Subslot-based
	Slot-based / Subslot-based
	Slot-based / Subslot-based
	Slot-based / Subslot-based

	Transmission type
	Localized
	Distributed
	Localized
	Distributed

	Reference symbol
	CRS
	CRS
	DMRS
	DMRS

	Number of OFDM symbols
	1
	2
	2
	2

	Aggregation level
	4 SCCE
	1 SCCE
	8 SCCE
	2 SCCE

	Rate matching mode
	Mode 1
	Mode 1
	Mode 1
	Mode 1

	SPDCCH L1 Reuse Indication
	Not configured
	Not configured
	Not configured
	Not configured

	Duplex modes (Note 2)
	FDD/TDD
	FDD/TDD
	FDD/TDD
	FDD/TDD

	Propagation condition
	EVA70
	EVA5
	EVA5
	EVA5

	Antenna configuration
	2x2 Low
	2x2 Low
	2x2 Low
	2x2 Low

	DCI format
	7-1A
	7-1A
	7-1F
	7-1F

	PDSCH TM
	TM2
	TM2
	TM9
	TM9

	Evaluation criteria
	1% Pm-dsg
	1% Pm-dsg
	1% Pm-dsg
	1% Pm-dsg

	Note 1: Note 1: SPDCCH demodulation requirements should be specified for both slot-based and subslot-based. Applicability is based on the UE capability. 

Note 2: TDD is applicable for slot-based SPDCCH demodulation only.


Discussion: 

Intel: overall, it looks reasonable. We consider each test set should cover TDD and FDD and slot, which leads to 12 test cases. Down-seletion is preferred.

Ericsson: if introducing everything, the test number is large. One approach is to use the same setting.
Huawei: For rate matching, it should be sPDSCH around sPDCCH. For the test cases, if we combine all the test cases, there would be many test cases. We can consider the down-selection for aggregation levels. We also need consider 4Tx. We prefer to 4x2 configuration. For DCI format, we do not think it makes too much difference from performance verification aspects. For PDSCH TM, we are not sure if we need consider TM3.

Ericsson: for rate matching, it is like information. It is directly linked to PDCCH demodulation performance requirements. For aggregation level, if we can design four sets of test cases, we can distribute the aggregation levels. If we keep the four test cases, we can use four. For 4Tx, we are open to include 4Tx configuration. For TM4 or TM3, the DCI format should be changed accordingly.

Intel: In general, we have 1, 2, 4, 8. If we verify one of them, we can tell the SNR for the others since there will be some relation. For TM4 and TM9 and DCI number, they has the different bit number. There is not difference from demod aspects.

Ericsson: DCI is related to FRC setting. We should specify something for DCI otherwise the TE vendoer has no idea how to configure.
Qualcomm: I would like to know if sDCI-0 configuration can be used for sPDSCH test. For sPDSCH, we prefer to transmit sDCI in PDCCH region in the first transmission.

Ericsson: we also consider it for the first part of subframe.
Decision:

Noted


R4-1802370
PDSCH demodulation requirements for sTTI





Source: Ericsson

Abstract: 

As of RAN#78 in December 2017, the completion level of sTTI WI core part is set to 100% [1], and RAN4 can start the discussion on the UE demodulation and CSI requirements. In this contribution we present a summary of sTTI features related to UE demodulation according to [2]

 REF _Ref505253572 \r \h 
[3], and show our observation for sTTI PDSCH demodulation requirements.
Observation 1: Short processing time for 1ms TTI does not impact to UE demodulation requirements. 

Proposal 1: Introduce new PDSCH demodulation requirements with subslot-based PDSCH for FDD and slot-based PDSCH for FDD/TDD. The applicability depends on the UE capability. 

Proposal 2: PDSCH demodulation requirements verify TM3 dual layer, TM4 single layer, and TM9 single layer for single carrier, considering the test coverage and RAN4 workload.

Proposal 3: HARQ-ACK transmission timing and the number of HARQ processes depends on the UE capability (ProcessingTimelineSet).

Proposal 4: PDSCH demodulation requirements verify the HARQ process sharing between 1ms-based transmission and slot-based/subslot-based transmission.

Proposal 5: PDSCH demodulation requirements verify the RRC-based and L1-based rate matching modes. 

Proposal 6: RAN4 will introduce the following test cases for slot-based/subslot-based PDSCH demodulation requirements. The detailed parameters such as MCS and channel condition should be discussed further. 

	
	Test 1
	Test 2
	Test 3

	TTI length (Note 1)
	Slot-based / Subslot-based
	Slot-based / Subslot-based
	Slot-based / Subslot-based

	Transmission modes
	TM3 dual layer
	TM4 single layer
	TM9 single layer

	MCS
	16QAM 1/2
	64QAM 1/2
	QPSK 1/3

	Duplex mode (Note 2)
	FDD / TDD
	FDD / TDD
	FDD / TDD

	Propagation channel
	EVA70
	EVA5
	EVA5

	Antenna configuration
	2x2 Low
	2x2 Low
	2x2 Low

	Evaluation criteria
	70% of Max Tput
	70% of Max Tput
	70% of Max Tput

	Note 1: sTTI PDSCH demodulation requirements should be specified for both slot-based and subslot-based. Applicability is based on the UE capability.

Note 2: TDD is applicable for slot-based PDSCH demodulation only.


Discussion: 

Intel: the same comments like sPDCCH, that is, we need consider the down-selection. My recommendation that we need consider to reduce the test case number. For #4, HARQ processing sharing, you observe it could happen quite often. From my understanding, it is not that often. 

Ericsson: for HARQ processing sharing, maybe it is not such often. RAN1 define such mechanism and we need to verify this feature. One case is to use 1ms transmission for subframe #0 and for the rest of subframes we can use sTTI.
Huawei: Firstly, in the figure 1, for the sub-slot format, there are two format definitions. We prefer to use test case to cover both formats. For #4 HARQ processing sharing, we do not think we need to test it in the demodulation test. It is not easy to have test setup. We do not think it is needed. For antenna configuration, we think 4Tx is also needed. We hope that we should consider priotizatioin of FDD.

Ericsson: We are open to testing 4Tx.
Qualcomm: How can UE differentate Test 1 and test 2. For #4, we have the same comments like Huawei and Intel. We do not think the mixed scheduling case should be considered. We support #5. Both Test 1 and Test 2 are based on CRS. All the configurations look like similar. Test 1 and Test 2 are pretty much same. What is the other test purspoe to have separate test 1 and test 2.

Ericsson: We can discuss it further. We can reduce the test cases.
Decision:

Noted


R4-1801683
Discuss on sTTI UE demodulation performance and CSI





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we analyses the sTTI core requirements defined by RAN1, and give our proposals about the sTTI UE demodulation performance requirements are:
Proposal 1: No need to define demodulation performance requirements for shortened processing time for 1ms TTI. 
Proposal 2: Just test 2/3os sTTI for UE with single carrier and 4 HARQ processes for the minimum processing.
Proposal 3: Only 2/3os sPDCCH related demodulation performance tests need to be defined with the following configurations:

· CRS-based PRB allocation for non-MBSFN subframes

· Both localized and distributed sCCE to sREG mapping

· 1 OFDM symbol per RB set for CRS-based sPDCCH
· Aggregation level: 1 and 2

· Two RB sets for sPDCCH monitoring

· 10MHz BW

· QPSK
· EVA5 propagation condition

Proposal 4: Use the sTTI Pattern 2 for sPDSCH performance requirements definition:
Proposal 5: With 2-port CRS and no CSI-RS configured for subslot-PDSCH; For DMRS-based, the DMRS pattern with cell-specific frequency shift ‘v0’ for subslot-PDSCH performance requirements can be selected.
Proposal 6: Only 2/3os sPDSCH related tests need to be defined with the following configurations:

· sTTI pattern 2
· 2-port CRS and no CSI-RS configured
· 1 codeword with 2 or 4  layers

· TBS scaling factor is 1/6
· Number of HARQ: 4
· No overlapping resources allocation between sPDCCH and sPDSCH

· QPSK
· 10MHz BW
· EVA5 propagation
Proposal 7: CSI reporting related tests need to be defined for sTTI.

Discussion: 

Intel: I have the concern on #2 and #6. You define the most stringent HARQ timing. It is UE capability. From test point of view, we have to follow the UE capability. We propose to use set-2 as baseline. For other proposals, they are reasonable. We do not have strong view. We agree with #2.

Huawei: for the concern, we already discussed in the previous contribution. We are open to defining the requirements based on the UE capability. For the timing for set-2, we prefer to set-1 with n+4, which reflects sTTI characteristics.
Decision:

Noted


R4-1801776
The scope of UE demodulation performance requirements for sTTI and sPT





Source: Intel Corporation

Abstract: 

In this contribution, by considering the difference between sTTI and sPT with legacy 1ms TTI, the scope demodulation performance requirements can be reduced based on existing comprehensive LTE test cases. We outline the scope for performance requirements for sPT and sTTI. We also provide our view on baseline receiver for sTTI. We have following proposals:

Proposal 1: Companies are encouraged to investigate the reasonable scope of performance requirements for sTTI and sPT by jointly considering the coverage of performance requirements in legacy 1ms TTI.

Proposal 2: Consider Type-A (LMMSE-IRC) receiver as only baseline receiver in demodulation of sPDSCH/sPDCCH for both sub-slot and slot based sTTI frame structure.

Proposal 3: Use table 1 as performance requirements of demodulation of PDSCH for sPT.

Proposal 4: Use table 2 with corresponding minimum processing time settings and table 3 as performance requirements of demodulations of sPDSCH and sPDCCH accordingly.
Discussion: 

Huawei: for the layer of DMRS based sPDSCH, the..

Intel: For two symbol sTTI, for CRS based it is up to four layers. For DMRS, it is up to two layers. For slot based, both CRS and DMRS based, up to 4 layers will be supported.
Ericsson: for layers, for TM9 and TM10, it can support up to four layers for slot based and sub-slot based. Two layers for TM8 for slot based. 
Decision:

Noted


Simulation assumptions

R4-1802371
Simulation assumption for sTTI PDSCH





Source: Ericsson

Abstract: 

This paper discusses the scope of SPDCCH demodulation requirements for sTTI.

Discussion: 

Decision:

Noted


R4-1802369
Simulation assumption for sTTI SPDCCH





Source: Ericsson

Abstract: 

This paper proposes the simulation assumption for SPDCCH demodulation requirements.

Discussion: 

Huawei: we need define the number of bits for sPDCCH test.
Decision:

Noted


CSI requirements
R4-1802372
CSI report requirements for sTTI





Source: Ericsson

Abstract:
As of RAN#78 in December 2017, the completion level of sTTI WI core part is set to 100% [1], and RAN4 can start the discussion on the UE demodulation and CSI requirements. In this contribution we summarize the sTTI features related to the CSI reporting according to [2][3]. 

This contribution gives our view for CSI reporting requirement for sTTI.

Observation: For UEs configured with sTTI, network can get the CSI feedback using the legacy 1ms-based periodic CSI reporting with PUCCH and aperiodic CSI reporting with PUSCH. 

Proposal: RAN4 does not need to introduce new CSI reporting tests due to sTTI.
Discussion: 

Decision:

Noted


R4-1801992
UE CSI feedback performance requirements for sTTI and sPT





Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provided analyses on physical layer design of sTTI and sPT feature related to CSI feedback. Based on the analyses, we made following proposals. 

Proposal 1. RAN4 should consider introducing CQI feedback test with aperiodic CSI feedback for both slot TTI and sub-slot TTI operation. 

Proposal 2. RAN4 should consider aperiodic CQI feedback test for TM4 and TM9. 

Proposal 3. Reuse CQI reporting test in frequency selective fading channel to verify aperiodic CSI reporting with sPT operation. 

· 9.3.1.1
Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbols)

· 9.3.1.2
Minimum requirement PUSCH 3-1 (CSI Reference Symbol)

Discussion: 

Intel: In general, for CSI feedback test, we are open to Ericsson proposal or Qualcomm #1 and #2. For #3, we do not need them. UE with sPT still needs to pass the legacy requirements. I do not see too strong need for #3.

Qualcomm: for #3, we can withdraw our proposal and rely on the existing requirements. TM4 is more generic mode. For #1, if we specify both requirements for slot based and sub-slot is burden, we are open to downselection.
Ericsson: We are open to introduce the new test cases. What is the reason to introduce the test case for TM4?
Huawei: Generally we share the view with Intel. For the specific test, we need more discussion. For n+3, we do not need to test it.
Decision:

Noted


6.22
Enhancements to LTE operation in unlicensed spectrum [LTE_unlic]

6.22.1
General [LTE_unlic-Core]

R4-1801546
On enhancements to LTE operation in unlicensed spectrum and specification impact





Source: Huawei, HiSilicon

Abstract: 

Some background informaiton on enhancements to LTE operation in unlicensed spectrum and specification impact based on RAN decision.

Discussion: 

Ericsson: we did not have a plan to have TS.

Huawei: we can start the work in this meeting.
Decision: 

The document was noted.



6.22.2
UE RF [LTE_unlic-Core]

R4-1801547
TS skeleton on User Equipment (UE) requirements for shared spectrum channel access





Source: Huawei, HiSilicon

Discussion: 

Ericsson: 
Decision: 

The document was approved.



R4-1801548
TP for TS 37.xxx: UE requirements for shared spectrum channel access





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Decision: 

The document was approved.



R4-1801549
CR for TS 36.101: Removal UE requirements for shared spectrum channel access





36.101
  CR-4867  Cat: F (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Discussion: 

The content is agreed.

Decision: 

The document was revised in R4-1803380.



R4-1803380
CR for TS 36.101: Removal UE requirements for shared spectrum channel access





36.101
  CR-4867  Cat: F (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Discussion: 

The content is agreed.

Decision: 

The document was agreed.



R4-1802548
On UE RF impact of feLAA





Source: Ericsson

Abstract: 

In this paper, UE RF spec change is provided for feLAA feature with following proposal:

Observation-1: R14 has introduced Tx ON/OFF mask which crossing the slot boundary.

Proposal-1: Introducing TX ON/OFF mask for first slot in one subframe which ending at symbol #6

Proposal-2: introducing TX ON/OFF mask starting at symbol #7 which is start of the second slot in one subframe.

Discussion: 

Huawei: The Figure are not aligned with RAN1 agreements.

Ericsson: we are confused with what Huawei commented.

Decision: 

The document was noted.



R4-1802549
WF on UE RF impact of feLAA





Source: Ericsson

Abstract: 

WF for UE RF is presented

Discussion: 

Decision: 

The document was revised in R4-1803382.



R4-1803382
WF on UE RF impact of feLAA





Source: Ericsson

Abstract: 

WF for UE RF is presented

Discussion: 

Decision: 

The document was approved

6.22.3
BS RF [LTE_unlic-Core]

R4-1802453
TS skeleton - Base Station (BS) requirements and conformance tests for shared spectrum channel access





37.107 v0.0.1





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was approved.



R4-1802454
TP to TS 37.107: Channel access procedures





37.107 v..





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was approved.



R4-1802455
Removing Section 9 from 36.104





36.104
  CR-4761  Cat: F (Rel-15) v15.1.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was agreed.



6.22.4
RRM Core [LTE_unlic-Core]

6.23
Further enhancements to Coordinated Multi-Point (CoMP) Operation for LTE [feCOMP_LTE]

6.23.1
General [feCOMP_LTE-Perf]

6.23.2
UE demodulation and CSI (36.101) [feCOMP_LTE-Perf]
Way forward
R4-1803108
Way forward on UE demodulation and CSI for FeCOMP






  CR-  rev  Cat:  () v





Source: Intel Corporation, ZTE
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


Demodulation requirements
R4-1801691
Discussion on UE demodulation requirements for FeCoMP





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we analyze performance requirements for FeCoMP and propose that:

Proposal 1: Define one test for 4Rx UE with 4 layer.

Propose 2: Choose 4 CRS ports for test#2.

Discussion: 

Intel: for #1, we are open to introduce 4Rx test cases. For #2, we do not see the benefit to introduce such test.

Huawei: We think the benefit is to reflect the typical scenario in the real field. Both CRS and DMRS based TM will be used.

Intel: Can you show any test case with DRMS mode and 4 CRS antenna ports? It seems not such test cases.

Huawei: There is no problem to introduce DMRS mode test with 4CRS antenna ports.

ZTE: four CRS ports is typical scenario rather than 2 Tx port?

Intel: In the past, we had study what is the beneficial scenario to use DMRS port. In RAN1 long time ago, the overhead by using 4 CRS ports is very high. The performance is comparable to 2Tx ports.
Decision:

Noted


R4-1801750
FeCoMP UE PDSCH demodulation requirements





Source: Intel Corporation

Abstract: 

In this contribution we provided views on the target FeCoMP UE demodulation requirements. In summary, we make the following proposals:

Proposal #1:
Introduce TM10 NC-JT PDSCH demodulation test cases under assumption of 2 CRS APs

Proposal #2:
Do not introduce TM10 NC-JT PDSCH demodulation test cases for scenarios with 4 MIMO layers

Proposal #3:
Use UL/DL configuration 1 and special subframe type 4 for TDD TM10 NC-JT PDSCH demodulation test cases definition.

Discussion: 

Huawei: for #1, we want to remind that CRS port is cell-specific. Even if UE uses DRMS mode, the cell cannot change the configuration. For 4-layer ports, some ports are not QCL. We need one test for four layer.

Intel: We can compromise to introduce test for four MIMO layers with 2CRS ports.
Decision:

Noted


Simulation assumptions
R4-1801751
FeCoMP UE PDSCH simulation assumptions





Source: Intel Corporation

Abstract: 

This contribution provides the simulation assumptions for the FeCoMP UE PDSCH demodulation performance requirements definition.

(for approval)
Discussion: 

Decision:

Revised to R4-1803107 (from R4-1801751) 


R4-1803107
FeCoMP UE PDSCH simulation assumptions





Source: Intel Corporation

Abstract: 

This contribution provides the simulation assumptions for the FeCoMP UE PDSCH demodulation performance requirements definition.

(for approval)
Discussion: 

Decision:

Approved


Summary of simulation results
R4-1801752
Summary of FeCoMP PDSCH simulation results





Source: Intel Corporation

Abstract: 

Summary of simulation results.
(to be updated)
Discussion: 

Decision:

Noted


CSI requirements
R4-1801753
FeCoMP UE CSI reporting requirements





Source: Intel Corporation

Abstract: 

In this contribution we provided views on the target FeCoMP UE CSI reporting requirements. In summary, we make the following proposal:

Proposal #1:
Use the following NC-JT CSI reporting test setup

· 2x2 antenna configuration with ULA Low antenna correlation

· Test setup includes 2 TPs (serving and booster)

· No time/frequency offset between the TPs

· Equal power between TPs

· Colliding CRS patterns with Different Cell IDs

· CSI reporting

· UE is configured with K = 2 NZP CSI-RS resources and one CSI-IM resource 

· Codebook subset restriction per each TPs: 001111

· Aperiodic CSI reporting

· Fixed RI and CQI (MCS). Follow PMI.

· TDD mode: UL/DL configuration 2 and special subframe type 4

· Test requirement: 

· Throughput ratio between follow CRI and fixed CRI: γ = TFollowCRI/TFixed, CRI0 = [1.6]

· SNR point for requirements based on [90]% of the maximum throughput using the CRI configured according to the UE reports

Discussion: 

Huawei: if configured with the same power with TP1 and TP2, UE will always report CRI-2 and we cannot use this configuration to serve the test purpose.

Intel: We can discuss it offline.
Decision:

Noted


R4-1801690
Discussion on CSI reporting requirements for FeCoMP





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we analyze CSI reporting requirements for FeCoMP and propose that:

Proposal 1: Add the possibility of CRI = 1 in the test setup.

Proposal 2: Use option 3 and figure out typical operation scenarios.

Discussion: 

Intel: For #2, we can think about option 2.
ZTE: For test setup, do you propose to use dynamic setup or static setup? If it is staic, UE always report CRI=1, which does not serve the purpose.

Huawei: it should be dynamic one. For different period, the channel condition is different and CRI1 and CRI2 can be reported.

Intel: we do not introduce such dynamic tests. We can consider some conditions. From our analysis, it is difficult to find some test setup. We can consider some reasonable test setup. We can list two options. We would like to see the simulation results to show the proposal and we would like to finalize the work in this meeting.
Decision:

Noted


6.24
UE Positioning Accuracy Enhancements for LTE (Performance Part) [LCS_LTE_acc_enh]

6.24.1
General [LCS_LTE_acc_enh-Core/Perf]

6.24.2
RRM (36.133) [LCS_LTE_acc_enh-Core/Perf]

6.25
Enhancing CA utilization [LTE_euCA]

6.25.1
General [LTE_euCA-Core]

Work plan
R4-1802791
Updated work plan for the euCA WID





Source: Nokia, Nokia Shanghai Bell

Abstract: 

The contribution has discussed the work plan for the new euCA WID, and it is proposed to agree to start the work according to the overall work plan presented here.

Proposal 1: No RAN1 TUs are foreseen to be needed for the euCA WID.

Proposal 2: RAN2 to focus work on already-agreed concepts: No new Stage-2 concepts can be agreed after this meeting except for corrections to already-agreed concepts. 

Proposal 3: No TUs are foreseen to be needed for remaining RAN3 work.

Proposal 4: Focus RAN4 work on defining core requirements to TS36.133 for the RAN2-agreed schemes on IDLE measurements, new SCell state, direct SCell activation and temporary CQI reporting after Scell activation.

Proposal 5: Start running CR to TS36.133 as soon as possible (i.e. latest after February meeting).

Once the core requirements are finalized RAN4 should start the performance requirements work.

Discussion: 

Decision:

Noted


6.25.2
RRM (36.133) [LTE_euCA-Core]

Summary of contributions for enhancing CA utilization

R4-1803077
Summary of contributions for enhancing CA utilization






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Noted


New SCell state
1) transitions delays between: 

· fast cell activation -> activated (MAC command)

· n+8: Intel, Nokia, Huawei, Ericsson (conditioned CQI reporting interval), Qualcomm (FDD non-MBSFN)

· n+10: Qualcomm (FDD MBSFN)

· n+11: Qualcomm (TDD non-MBSFN)

· n+12: Qualcomm (TDD MBSFN)

· activated –> fast SCell activation (MAC command)

· n+8: Huawei, Ericsson, Qualcomm

· fast cell activation state -> deactivated state (MAC command).

· n+8 (re-use existing SCell deactivation delay): Huawei, Ericsson, 

Proposed WF (for non-uplink CA case)

fast cell activation -> activated: n+8 (FDD non-MBSFN, others are FFS) 

activated –> fast SCell activation: n+8
fast cell activation state -> deactivated state: n+8
Discussion:

Ericsson: there is one missing that is from deactivation to fast activation. That should be included.
Nokia: there is no RAN2 agreement on that one.
2) Interrupts at state transitions: 

· fast SCell state –> activated

· no interrupts: Intel, Huawei, Nokia 

· Interrupt: Qualcomm

· Activated –> fast SCell state

· no interrupts: Huawei, Nokia

· Interrupt: Qualcomm

· fast SCell state -> deactivated

· Legacy: Huawei, Nokia

Proposed WF: interrupt for transition between fast SCell state and deactivated state: re-use existing active -> deactivated requirements.
In fast SCell state there may be some interruption on the CQI reporting. More investigation is needed for the concrete number for the interruption in the future meeting.
For the transition between the fast Scell state and the activated state, there could be interruption.
Discussion:

Ericsson: for fast activated state, you still need to report the CQI time to time. My question is that it will cause any interruption.
Qualcomm: there may be some glitch depending on the periodicity of CQI.
Huawei: for legacy CA, the measurement cycle is not longer than 640ms and then there is no interruption allowed, and the same can applies for CQI measurement. CQI periodicity may always be less than 640ms.
3) Measurement requirements:

· Measurement requirements for a SCell in suspended state is similar to secondary CC: Nokia
· Ask RAN2: Huawei

Discussion:

Qualcomm: our view is that the cell is not activated yet. From mobility perspective, it is just considered as deactivated cell.
Nokia: More discussion is needed.
Ericsson: in the LS from RAN2, it informed RAN1 to define some CQI scheme. We should wait for RAN1. That is performance part.
Nokia: there are two different things to be defined.
Intel: this measurement should be captured in 133. CQI should be captured in 101.
4) CQI measurements and accuracy

· Relaxed accuracy requirement: Qualcomm

· Wait RAN1 work: Ericsson

· Simulations needed: Huawei

Measurements for fast CA setup

1) Measurement Requirements:

· UE decides: Qualcomm

· Time duration limitation: Nokia, (Ericsson)

· indicated by network: Nokia

· Question: should RAN4 recommend RAN2 a time limitation for the period during which the extra measurements are performed? 

Discussion:

Nokia: the measurement on UE side would be time-limiting.
Ericsson: we had the similar view. In the last meeting, we agreed on the reply LS to RAN2. RAN2 still needs to discuss their LS.
Intel: We share the similar view as Qualcomm. We would like to ask if we define the table and measurement, then it means that network always wake up the UE. Otherwise if waked up earlier, UE reporting would not be reliable.
Qualcomm: depending on the scenarios, UE could chose whether to report or not. We should not mandate UE to do such measurement. We can mitigate the impact by some test design.
Ericsson: The information needed is complicated. It is unclear what criterion UE use to determine.
Qualcomm: If UE is in low buttery, UE can determine based on its criterion.
Nokia: in our paper, we have quite investigation on this. 
Intel: we would like to make this feature best-effort from UE side.
Ericsson: Serving cell quality is not so relevant. I do not think sering cell measurement can tell much. For best effort, it is difficult to know how well this best effort work.
Nokia: What is the best effort and what is the best quality is difficult for UE to decide.
Qualcomm: for serving cell quality comment, if UE serving cell is not within the criterion, then UE may search the neighbor. In that case, there would be no extra measurement effort. UE can report which meets the requirmenet of quality.
Ericsson: we should be careful not to confuse the legacy requirements. From our perspective, that is different things.
2) Measurement accuracy:

· Accuracy requirements can be defined: Qualcomm, Ericsson, Huawei, Nokia

· Accuracy requirements:

· a single half-frame measurement without any L1 filtering: Qualcomm

· Existing accuracy requirements for RRC connected state: Ericsson

· relaxed measurement accuracy requirements: Huawei

· 5 samples and use connected DRX requirements as baseline: Nokia

· main issues:

· measurement interval:

· Existing: Qualcomm, Huawei, Ericsson

· Once per DRX cycle: Nokia

Proposed WF: Use existing measurement interval

· Number of samples:

· Existing: Huawei?

· 5 samples: Ericsson, Nokia

Discussion:

Ericsson: We do not have strong view on the 5 samples. The sample number between 3~5 would be OK.
Qualcomm: We do not support to reuse the exsiting interval. In our paper, we said that there are different ways to do measurement. The measurement interval discussion should be linked to the accuracy targeted. For accuracy proposal, we use one-shot measurement. 
Nokia: It is OK not to define the number of samples for interval. And the accuracy is important.
Huawei: if using the measurmenet period, UE needs to maintain two sets of requirements, which may increase UE complexity.
Proposed WF: use [TBD] measurement samples in idle mode for averaging

· Accuracy:

· Connected mode DRX: Ericsson, Nokia

3) Side conditions

· known cell in Idle mode: Ericsson

Direct SCell activation

Based on the submitted papers and proposals following topics needs to be discussed:

1) Which point defines the beginning of the SCell activation

2) Activation delay length
3) Interruptions
1) Which point defines the beginning of the SCell activation

· UE receives ACK for RRCConnectionReconfigurationComplete cmd

· UE has received the RRC message containing the direct SCell configuration (i.e. with activation) + RRC processing delay
Nokia: the definition how to start is important for the procedure. More offline discussion is needed. 
Ericsson: We need more time until the next meeting. One after 20ms, Qualcomm proposal is to wait until… Why should UE wait? We need further analyze on that.
Qualcomm: Our view is that direct activation. There is no intention to define the new delay for that direct activation in RAN2. UE can do the direct activation just after RRC signaling reception is completed.
Nokia: It seems agreeable that at least after RRC processing, something can start. It is about reducing the whole activation time.
Ericsson: I have similar with Nokia. Do you really need such requirements? We have RRC configuration requirement in RAN2. We need analysis on whether we can do RRC reception and direct activation in parallel.
2) Activation delay length
· n+33

· 4ms for known SCells and 14ms for unknown SCells
3) Interruptions
· No new CA interruption requirements are needed when SCell is configured as activated
· interruption window of [n+4, n+8] for FDD, and [n+4, n+10] for TDD

Way forward
R4-1803104
Way forward on euCA RRM requirements
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Source: Nokia
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


Idle mode measurement
R4-1801965
On idle mode Scell candidate measurement





Source: Qualcomm Incorporated

Abstract: 

In this paper, we provided further analysis on the measurement requirement regarding the idle mode Scell candidate measurement for early reporting, including the measurement period, accuracy, and the minimum number of layers to be measured. The observations and proposals discussed in this paper are summarized as follows:

Observation 1. Gain from the early reporting is opportunistic while the UE impact on the idle-mode power consumption/complexity due to any periodic measurement may be deterministic and present throughout in the idle mode.

Observation 2. UE requirement for idle-mode inter-frequency measurement for early reporting should be defined as relaxed as possible.
Proposal 1. It should be left up to UE implementation whether to perform or not an extra periodic measurement for early reporting beyond the existing cell reselection requirement.

Proposal 2. Extra periodic measurement for Scell candidate layers, if performed any, should not be expected to be more frequent than that of cell re-selection.
Observation 3. To avoid the persistent power penalty from the periodic measurement in the idle mode, a capable-UE may perform an aperiodic measurement during RRC connection for the Scell candidiate frequency layers using deactivated search/measurement mechanism.

Observation 4. Aperiodic measurement may introduce some additional delay in RRC connection setup while configure/deconfigure the inter-frequency Scell candidate layers.

Proposal 3. It should be left up to UE implementation whether to perform or not an extra aperiodic measurement for early reporting.

Proposal 4. The number of the inter-frequency Scell candidate layers a UE reports to the network should be left best effort. UE should be allowed not to perform any inter-frequency measurement other than the ones required for cell re-selection. 
Observation 5. UE’s early reporting functionality can be verified by configuring one or more number of inter-frequency layers as both the early reporting candidate and the higher-priority layers for cell reselection.

Proposal 5. For a measurement early reported by the UE during the RRC connection, the corresponding measurement accuracy can be defined.

Proposal 6. Measurement accuracy requirement of early reporting can be defined based on a single half-frame measurement without any L1 filtering.
Discussion: 

Decision:

Noted


R4-1802100
Inter-frequency measurements of potential SCells during IDLE mode





Source: Ericsson

Abstract: 

Further discussion on interfrequency measurements of potential SCells in idle mode.
Proposal 1: RAN4 develops accuracy requirements for inter-frequency measurements done by UE during IDLE mode for Scell candidates.

Proposal 2: RAN4 develops conditions in which the measurements may not be performed to alleviate concerns on power consumption

Proposal 3: The following requirements apply to idle mode candidate SCell measurements, with Tevaluate,E-UTRAN_Inter equivalent to measurement period

	DRX cycle length [s]
	Tdetect,EUTRAN_Inter [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Inter [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_Inter

[s] (number of DRX cycles)

	0.32
	11.52 (36)
	1.28 (4)
	5.12 (16)

	0.64
	17.92 (28)
	1.28 (2)
	5.12 (8)

	1.28
	32(25)
	1.28 (1)
	6.4 (5)

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)


Proposal 4: Cells which are “known” when the UE is in RRC connected state (eg measured within the last 5s) are also considered to be detected when the UE moves back to RRC idle state for the purposes of candidate SCell measurement

Proposal 5: Existing accuracy requirements for RRC connected state are applicable for measurements of candidate SCells in RRC idle state.

Proposal 6: Aperiodic measurements should be standardized to avoid excessive UE power consumption

Proposal 7: RAN4 awaits further information on the feature before discussing the conditions that measurements are performed

Discussion: 

Decision:

Noted


R4-1802789
Enhanced idle mode measurements for CA setup
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we went one step further in analysing the system performance of the euCA feature – focusing on the discussion where the UE performs additional idle mode measurements. The UE requirements for the IDLE mode measurement and how they could be defined was also discussed. We observe and propose:

Observation 1: There is a power consumption impact from UE performing additional measurements compared to legacy.

Observation 2: Extra measurements are not intended to be performed continuously in idle mode.

Observation 3: A significant improvement in the overall UE power consumption can be achieved by enabling faster SCell setup. 

Observation 4:  Performing extra measurements in Idle mode, enabling shorter SCell setup, improves UE overall power consumption.

Observation 5: There is a clear benefit in the effective throughput from providing measurements early to network, reducing SCell activation delay.

Observation 6: Reduced SCell activation provides significant gains in UE throughput.
Observation 7:  Having a higher energy efficiency of the small cell transmission, a reduced SCell delay reduces the UE power consumption in connected mode with 20% to 30%.

Proposal 1: Introduce extra measurement on specific carrier as indicated by network. 

Proposal 2: UE performs the extra measurements during a limited predetermined time.

Proposal 3: The measurement duration should be indicated by the network.
Proposal 4: Send LS to RAN2 informing about these findings and introduce the necessary signalling support.

Concerning UE minimum requirements:
Observation 9: Reported results are used for connected mode operations.

Proposal 5: Minimum accuracy requirements should be introduced to the early reported results.

Proposals 6: Reported measurement results on indicated carriers are based on 5 samples averaging.

Proposal 7: Develop Idle mode accuracy requirements for indicated carriers based on 5 samples.

Proposal 8: Accuracy requirements for indicated carriers use connected DRX requirements as baseline.

In [7] we have provided an LS.

Discussion: 

Decision:

Noted


R4-1802631
Discussion on inter-frequency measurements in idle mode for euCA





Source: Huawei, HiSilicon

Abstract: 

This contribution provides our analysis on the inter-frequency measurements in idle state for euCA. The following proposals are given: 
Proposal 1: The existing inter-frequency measurement requirements for cell reselection could be reused for the inter-frequency measurements on indicated carriers for euCA.
Proposal 2: The relaxed measurement accuracy requirements need to be specified for the inter-frequency measurements on indicated carriers for euCA.
Discussion: 

Decision:

Noted


LS
R4-1802099
Reply LS on RAN2 agreements for enhanced CA utilization WID





Source: Ericsson

Abstract: 

Further replies to RAN2 questions on idle mode measurements for enhanced CA utilisation.
RAN4 would like to thank RAN2 for the LS on “RAN2 agreements for enhanced CA utilization WID”.

In addition to the responses provided in R4-1713920, RAN4 provides the following information related to the questions asked by RAN2.

Q1: For measurements indicated from UE to eNB at connection setup, what kind of requirements could be defined (e.g. for measurement accuracy) for inter-frequency measurements done by UE during IDLE mode? 

A1: RAN4 will define cell identification, measurement period and measurement accuracy requirements for inter-frequency measurements done by UE during idle mode. To avoid excessive battery drain caused by continuous interfrequency measurements, RAN4 also expects to define conditions in which measurements of SCell candidates are not required to be performed.

Q2: Would there be any difference in measurement accuracy?  What would be acceptable measurement period for such inter-frequency measurements of potential SCells during IDLE mode?

A2: It is anticipated that cell identification and measurement period will be reused from existing interfrequency idle mode requirements with Tevaluate,E-UTRAN_Inter equivalent to measurement period. Accuracy requirements will be equivalent to existing interfrequency accuracy requirements for RRC connected state.

Discussion: 

Qualcomm: we need RAN4 discussion.
Decision:

Noted


New SCell state
R4-1802343
UE requirement for fast Scell activation





Source: Qualcomm Incorporated

Abstract: 

In this paper, we discussed the necessary UE delay/interruption and CQI accuracy requirement regarding the Scell new state. List of observations and proposals made in this paper is summarized as follows.

Proposal 1. For the Scell in the new State, Scell activation delay is defined as the amount of the time from the reception of the MAC CE indicating the Scell activation until UE is ready to receive a downlink grant from the Scell being activated.

Proposal 2. Scell activation delay and interruption window for a Scell in the new State is given by the Table 1.

Table 1. Scell Activation Delay/Interruption Window for the new Scell State (when a MAC CE with Scell activation command is received at subframe n)

	Config
	Interruption Length
	Interruption Window
	Scell activation delay

	FDD 
	MBSFN subframe not configured
	2ms (intra-band), 1ms (inter-band)
	[n+5, n+7]
	n+[8]

	
	MBSFN subframe configured
	5ms (intra-band), 1ms (inter-band)
	[n+5, n+9]
	n+[10]

	TDD 
	MBSFN subframe not configured
	5ms (intra-band), 1ms (inter-band)
	[n+5, n+10]
	n+[11]

	
	MBSFN subframe configured
	5ms (intra-band), 1ms (inter-band)
	[n+5, n+11]
	n+[12]


Observation 1. It needs further study whether a separate UE capability and/or activation delay/interruption requirement should be introduced for the Scell in the new State that can be used in ULCA.

Observation 2. Delay and interruption required for a UE to acquire the first valid CQI after the RF change and AGC/loop convergence from the deactivated state remains the same regardless of “deactivated-to-activated” or “deactivated-to-new” state transition.

Proposal 3. It takes up to 24 ms (known Scell) or 34 ms (unknown Scell) to switch a Scell from the deactivated state to the new Scell state.

Proposal 4. It takes up to 8 ms to switch a Scell in the activated state to the new Scell state.

Proposal 5. CQI accuracy of the Scell in the new State is verified by checking the CQI difference between other activated serving cells of a higher SNR and the Scell of a lower SNR in the new State, with the accuracy requirement relaxed compared to that of activated Scells.

Proposal 6. CQI accuracy requirement for the Scell in the new State is tested based on the 2Rx assumption regardless of the actual number of Rx supported on the SCell. 
Discussion: 

Decision:

Noted


R4-1802790
Considerations on new SCell state
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we discussed in more details on the trade-off between latency and UE power consumption in the new suspended SCell state. Additionally, we discussed the need to introduce measurement requirements for a UE while in the new state.

Proposal 1: RAN4 to discuss and decide on the suspended -> activated state transition delay.

Proposal 2: RAN4 should inform RAN2 concerning the findings and suspended SCell conditions.

Proposal 3: Measurement requirements for a SCell in suspended state is similar to secondary CC.

Proposal 4: Measurement accuracy for a suspended SCell is same as accuracy requirements for a secondary CC.

Proposal 5: SCell suspended state shall not introduce any additional new interruptions.

Discussion: 

Decision:

Noted


R4-1801836
Discussion on RRM requirements for the new transition state in enhanced CA utilization
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Source: Intel Corporation

Abstract: 

In this contribution, the considerations on RRM requirements for the new state in euCA are provided and the following observations and proposals can be drawn: 

Proposal 1: For the delay requirements when UE switches from the “deactivated state” to the “fast SCell activation state” in euCA, the requirements of LTE CA SCell activation with timing known case can be reused.

Proposal 2: For the interruption requirements when UE switches from the “deactivated state” to the “fast SCell activation state” in euCA, the requirements of LTE CA SCell activation can be reused.

Proposal 3: The delay requirements when UE switches from the “fast SCell activation state” to “activated state” in euCA can be [8]ms.

Proposal 4: No interruption is allowed when UE transits from “fast SCell activation state” to “activated state” in euCA.

Proposal 5:  It is not feasible to specify CQI measurement accuracy requirements in euCA.

Discussion: 

Decision:

Noted


R4-1802776
Analysis of Requirements for Fast SCell Activation





Source: Ericsson

Abstract: 

In this paper we have analysed the impact of the introduction of the new (fast) SCell activation state on the necessary requirements needed in TS 36.133. The main proposals are:

· Observation #1: To transmit valid CQI in the new SCell activation state the UE needs to execute the same steps performed by the UE for sending valid CQI report in the legacy SCell activation state.
· Observation #2: The UE can start monitoring the PDCCH of the SCell in the legacy SCell activation state after moving from the fast SCell activation state without any timing refinement or RF tuning.
· Observation #3: If the CQI reporting periodicity in fast SCell activation state is very long (e.g. more than 160 ms) then for monitoring PDCCH in the legacy SCell activation state the UE may need some extra time to refine its time and frequency tracking loops. 
· Observation #4: CQI accuracy requirement is not part of the valid CQI reporting in the legacy SCell activation.

· Proposal # 1: The UE upon receiving a MAC-CE command (for activating to fast SCell activation state) in subframe n shall be able to activate the SCell from deactivated state to the fast SCell activation state no later than in subframe n+24 and n+34 when the SCell is known and unknown respectively.
· Proposal # 2: The UE upon receiving a MAC-CE (for deactivating SCell) in subframe n shall be able to deactivate the SCell from the fast SCell activation state no later than in subframe n+8.
· Proposal # 3: The UE upon receiving a MAC-CE command (for moving to legacy SCell activation state) in subframe n shall be able to change from the fast SCell activation state to the legacy SCell activation state no later than in subframe n+8 assuming legacy CQI reporting periodicities.
· Proposal # 4: For the CQI reporting periodicity longer than the legacy ones (if introduced by RAN1) further investigate is needed to assess whether UE can meet the requirement in proposal # 3 or need some extra margin for refinement of timing and frequency of the SCell.
· Proposal #5: No CQI accuracy requirement shall be defined for reporting valid CQI in the new SCell activation state.  

· Proposal #6: The need for any new CSI performance requirements in TS 36.101 shall be assessed after the corresponding new CRS-based CQI/PMI/RI reporting schemes are introduced by RAN1.
Discussion: 

Decision:

Noted


R4-1802632
Discussion on delay and interruption requirements for state transitions for euCA





Source: Huawei, HiSilicon

Abstract: 

This contribution provides our analysis on the delay and interruption requirements for enhancing CA utilization. The following proposal is given: 
Proposal 1: For new SCell state related state transitions, the delay and interruption requirements in Table 1 are suggested to be considered.
Discussion: 

Decision:

Noted


R4-1802633
Discussion on measurement requirements for CRS-based CQI in the new SCell state for euCA





Source: Huawei, HiSilicon

Abstract: 

This contribution provides our considerations on the measurement requirements in new SCell state for euCA. The following proposals are given: 
Proposal 1: Link level simulation works are needed for studying the accuracy requirements for CRS-based CQI measurements, where the investigated scenarios are proposed as follows:

· SINR Side Condition: {-6, -5, -4(basedline), -3} dB

· Measurement Bandwidth: {6RBs, 25RBs, 50RBs}
· Measurement Sample Duration: {1, 3, 5} subframes

· Measurement Period: i*40ms, i={1, 3, 5}
Proposal 2: RAN4 Send LS to RAN2 to ask the guidance of UE measurement behaviour on a SCC with new state SCell.
Discussion: 

Decision:

Noted


Simulation assumptions
R4-1802634
Simulation assumptions for CRS-based CQI measurements





Source: Huawei, HiSilicon

Abstract: 

Based on the discussion in [1], it is suggested that the link level simulation works are needed for studying CRS-based CQI measurement performance. 
(for approval)
Discussion: 

Qualcomm: this suggests the new framework for CQI accuracy test. We would like to use the existing CQI accuracy test. We would like to use the test setup that we have. The ideal CQI is not clear.

Huawei: We want to evaluate the CQI accuracy. We can reuse the existing requirement framework.
Decision:

Noted


LS
R4-1802635
LS on UE measurement behaviour on a SCC with new state Scell





Source: Huawei, HiSilicon

Abstract: 

RAN4 had made discussions on the legacy RRM measurement requirements on a SCC with new state SCell, and two options are considered as following.

· Option 1: The existing RRM measurement requirements on a SCC with activated SCell are reused.
· Option 2: The existing RRM measurement requirements on a SCC with deactivated SCell are reused.
RAN4 would respectfully request RAN2 to give the guidance of UE expected measurement behaviour on a SCC with new state SCell and provide the preferred option.
Discussion: 

Ericsson: This should belong to RAN4. We do not need this LS. RAN4 should specify the requirements.
Qualcomm: We do not need to send the LS out.

Huawei: We do not know whether the pararmeter can be used. Maybe we can reuse the existing requirements if the parameter SCell measurement cyle is not allowed to be used. It depends on the network decision.

Ericsson: we need more discussion on the requirements. If you want, we can send LS out to RAN2 as information after we decide the requirements.

Huawei: Maybe we can ask RAN2 what the parameter of SCell measurement cycle will be used in the new SCell state.

Ericsson: SCell is configured and the configuration includes the SCell cycle. The paratemter is provided already. We need discuss whether the activated or deactivated based requirement will be appied. That is RAN4 job.

Nokia: It seems unclear what will be the measurement objects. The new state is activated or deactivated. Not sure what RAN2 can do.
Decision:

Noted


Direct activation of SCells
R4-1803061
Requirements for direct activation of Scells





36.133 v..





Source: Nokia, Nokia Shanghai Bell

Abstract: 

We have discussed the requirements work for direct SCell activation and observed the following:

Observation 1: The main impacts from direct SCell activation are to subclause 7.7. of TS36.133.

Observation 2: The existing SCell activation delay requirements use MAC command as reference point and does not use RRC configuration as a reference point for SCell activation delay.

Observation 3: Several SCell interruption requirements for CA already exist.

Observation 4: The existing DC interruption and SCell activation delay requirements at SCell addition refer to CA requirements.

Based on these, we propose the following:

Proposal 1: RAN4 to consider direct SCell activation delay to start after UE has received the RRC message containing the direct SCell configuration (i.e. with activation) + RRC processing delay (as defined in sub clause 11.2 of TS36.331) 

Proposal 2: The baseline for RAN4 requirements on activation delay for SCell configured to be in active state should be 4ms for known SCells and 14ms for unknown SCells.

Proposal 3: No new CA interruption requirements are needed when SCell is configured as activated.

Proposal 4: No new DC-specific requirements are needed due to SCell activation at configuration. The same requirements as for CA will apply also to DC cases.

Discussion: 

Decision:

Noted


R4-1802344
On Scell activation delay and interruption requirement for direct Scell activation





Source: Qualcomm Incorporated

Abstract: 

In this paper, we have discussed the necessary UE requirement for the direct Scell activation for both non-mobility case and the handover case. List of observations and proposals made in this paper is summarized as follows:

Observation 1. UE may start actual Scell activation only after the completion of the RRC procedure under the direct Scell activation. 

Proposal 1. UE requirement related to the RRC processing for Scell addition before the beginning of actual Scell activation remains the same under the direct Scell activation.
Proposal 2. Scell activation delay in the direct Scell activation scenario is defined from the time UE receives ACK for PUSCH transmission containing RRCConnectionReconfigurationComplete until reporting the first valid CQI for the Scell being activated.

Observation 2. There is a PHICH processing delay of no larger than 3ms from the OTA reception of PHICH containing ACK for the transmitted RRCConnectionReconfigurationComplete until UE finishes decoding PHICH and confirms the actual acknowledgement is received for the RRCConnectionReconfigurationComplete message.

Proposal 3. To consider up to 3ms of PHICH processing delay in the Scell activation delay under the direct Scell activation scenario.

Observation 3. Interruption length during Scell activation does not change regardless of whether the activation command is received via separate MAC CE or as a part of the RRC message.

Proposal 4. Define an interruption window of [n+4, n+8] for FDD, and [n+4, n+10] for TDD where the PHICH including ACK for RRCConnectionReconfigurationComplete message is received at subframe n.

Observation 4. UE has no time to perform deactivated search/measurement for the Scell being added and activated at the same time.

Proposal 5. Scell activation delay requirement under the direct Scell activation scenario is given by n+33 where the PHICH including ACK for RRCConnectionReconfigurationComplete message is received at subframe n.

Proposal 6. For the handover with the direct Scell activation, Scell activation delay requirement is given by n+33, provided that the PHICH including ACK for RRCConnectionReconfigurationComplete message transmitted to the target cell is received at subframe n.

Proposal 7. Handover delay with the direct Scell activation is given by the sum of the RRC procedure delay and the interruption time as stated in clause 5.1.2 in TS36.133, where the RRC procedure delay is the sum of the RRC procedure delay required for mobility and Scell addition.

Proposal 8. Interruption time during handover increases by 5ms for Scell addition when Scell is added/activated during handover.

Discussion: 

Decision:

Noted


LS
R4-1802792
LS informing RAN2 of RAN4 euCA agreements





Source: Nokia, Nokia Shanghai Bell

Abstract: 

RAN4 has been working on the WID “Enhancing CA Utilization” which was approved in RAN#75 in RP-170805. RAN4 has been discussing the further requirements details related to reduced SCell setup delay + reduced SCell signalling overhead. RAN4 would like to inform RAN2 about findings and progress of the work related to Idle mode measurements, and new SCell state.

Regarding Idle mode measurements, RAN4 has concluded that in order to ensure reasonable UE impact from performing extra measurements in idle, the following information is needed:

1) UE would need to be told specifically on which carrier to perform extra measurement.

2) The UE should only perform the extra measurements during a (predetermined and) limited time interval.

3) The UE measurement duration should be indicated by the network.

Regarding new SCell state, RAN4 has reached following conclusions:

1) The transition delay between the new SCell state and the activated SCell state is 8ms.

2) Once the UL synchronization is lost on the UE side, the UE considers that any SCell in new SCell state is now deactivated.
Discussion: 

Qualcomm: the content in LS will be based on the further agreement in this meeting. The content as it is is not aggreable to us. For synchronization lost, what is the definition of this?

Nokia: need updating. We would like to ask the question about the upling timer.

Decision:

Noted


R4-1803490
LS informing RAN2 of RAN4 euCA agreements





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Discussion: 

Decision:

Withdrawn


R4-1801963
UE requirement for fast Scell activation





Source: Qualcomm Incorporated

Abstract: 

Discussion: 

Decision: 

The document was withdrawn.



R4-1801964
On Scell activation delay and interruption requirement for direct Scell activation





Source: Qualcomm Incorporated

Abstract: 

Discussion: 

Decision: 

The document was withdrawn.


6.26
Highly Reliable Low Latency Communication for LTE [LTE_HRLLC]

6.26.1
General [LTE_HRLLC-Core]
R4-1802318
URLLC impacts on BS and UE RF requirements





Source: Ericsson

Abstract: 

Impacts analysis when introducing URLLC support on UE and BS RF specifications

Proposal: URLLC should not introduce more stringent RF blocking requirements.
Discussion: 

Qualcomm: In general, we are ok. We would like to discuss other aspects further together with the proposal.

Ericsson: we can wait for further outcome in RAN1. It would be great if other companies share their views.

Decision: 

The document was noted.


6.26.2
UE RF [LTE_HRLLC-Core]

6.26.3
BS RF [LTE_HRLLC-Core]

6.26.4
RRM [LTE_HRLLC-Core]

R4-1802775
Analysis of RRM Requirements for HRLLC





Source: Ericsson

Abstract: 

In this paper we have analysed the scenarios and some aspects of the requirements for RRC connection release with Redirection in NR. The corresponding RAN2 work on the specification of the procedures is ongoing. However in the meantime RAN4 can start investigating RAN4 related aspects e.g. time to identify the target cell. The main proposals are:

· Observation 1: To meet URLLC targets the corresponding PDCCH BLER target will be much lower than in legacy LTE operation (eMBB). This will impact the RLM requirements.

· Observation 2: Different high reliability targets of 10-5 and 10-4 for the case with low latency and without low latency respectively may also require different BLER targets on PDCCH. 

· Observation 3: The UE can operate URLLC traffic only or both URLLC traffic and eMBB traffic in parallel. The latter case may also impact RLM requirements.

· Observation 4: The UE need to be aware of whether the UE has to perform RLM for URLLC or for eMBB or for both URLLC and eMBB.

· Proposal 1: The RLM requirements for URLLC are needed for new set of Qin and Qout thresholds corresponding to hypothetical PDCCH BLER targets. The new set of Qin and Qout values are expected to be lower than the corresponding values (2% and 10%) used in the exiting RLM requirements.  

· Proposal 2: RAN4 should further investigate whether same or separate sets of Qin/Qout are needed for the two main uses URLLC scenarios: ultrareliable with low latency case and ultrareliable only case. 

· Proposal 3: RAN4 should further investigate the impact of parallel operation of URLLC traffic and eMBB traffic on the RLM requirements. 

Discussion: 

Huawei: in this paper, it just mentioned to define the new BLER pair. Beside the BLER, the PDCCH parameter and evaluation period should also be investigated. For RLM, could you clarify that if there is independent RLMs for eMBB and URLLC, does it mean that we should define the RLM per channel?

Ericsson: I fully agree that there is impact on the other transmission parameters, e.g., aggregation level and power boosting. Once we go, there will be impact. My understanding is RAN1 may define the new format control channel for HRLLC.
Qualcomm: We in general agree with the need of revise the RLM requirements. We should wait for RAN1 conclusion.

Ericsson: we can wait for RAN1.
Decision:

Noted


6.27
Enhancement of Base Station (BS) RF and EMC requirements for Active Antenna System (AAS) [AASenh_BS_LTE_UTRA]

6.27.1
General [AASenh_BS_LTE_UTRA]

R4-1803547
CR to TS 37.105





Source: Huawei

Decision: 

The document was e-mail approval
Post-meeting note: The document was revised to R4-1803583. R4-1803583 was agreed.
R4-1803548
Draft CR to TR37.843





Source: Huawei

Decision: 

The document was e-mail approval
Post-meeting note: The document was endorsed by email.
R4-1802473
Draft CR for TR 37.843: Editorial corrections to sub-clasue 5.1.2





37.843 v15.0.0





Source: Ericsson

Abstract: 

This draft CR implements editorial corrections agreed for NR last meeting in TR 37.843.

Discussion: 

Huawei: We did not change the diagram in the NR. 
Ericsson: We do not intend to change the diagram. 

Decision: 

The document was Endorsed


6.27.2
Core Requirements Maintenance [AASenh_BS_LTE_UTRA-Core]

R4-1802957
Draft CR to TS 37.105 - clean up single direction requirements





37.105 v15.0.0





Source: Huawei

Abstract: 

Add definition of 'single direction requirements', clear up use of this term in the text.

Discussion: 

Decision: 

The document was Endorsed



R4-1802958
Draft CR to TS 37.105 - clean up definitions of beam widths





37.105 v15.0.0





Source: Huawei

Abstract: 

repeated 'range of' is deleted

Discussion: 

Decision: 

The document was Endorsed
R4-1801550
Correction on in-band and out-of-band boundary for TS 37.105





37.105 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Ericsson: it is better to use the similar method as NR. 
Nokia: we have similar CRs which NR method is used. 

Decision: 

The document was Noted.



R4-1802472
Draft CR to TS 37.105: Correction of text in sub-clause 4.10 about OTA co-location with other base stations





37.105 v15.0.0





Source: Ericsson

Abstract: 

Corrections in this draft CR follow agreements from NR in last meeting.

Discussion: 

Decision: 

The document was Endorsed



R4-1802480
Draft CR to TS 37.105: Correction of figure in sub-clause 4.10 about OTA co-location with other base stations





37.105 v15.0.0





Source: Ericsson

Abstract: 

The figure is not clear with respect to alignment of radom fronts. Also, there are some missing infomration related to the radiating apperture size. The background for adding the apperture size is captured in a companion contribution.

Discussion: 

Huawei: We can further discuss the changes on the figure. 
Decision: 

The document was Noted.



R4-1802959
Draft CR to TS 37.105 -update co-location reference antenna definition





37.105 v15.0.0





Source: Huawei

Abstract: 

update co-location reference antenna definition to match NR

Discussion: 

Decision: 

The document was Noted.



6.27.2.1
Transmitter Requirements [AASenh_BS_LTE_UTRA-Core]

R4-1802486
Draft CR for TS 37.105: Update of OTA Tx IMD requirements in subclause 9.8





37.105 v15.0.0





Source: Ericsson

Abstract: 

According to way-forward agreement from Dubrovnik (R4-1711854) the co-locate spurious emission requirement should not be valid in presence of a TxIM interferer. This has not been included yet in the TS 37.105.

Discussion: 

NEC: we can revisit the wording. 
Decision: 

The document was Revised in R4-1803400
R4-1803400
Draft CR for TS 37.105: Update of OTA Tx IMD requirements in subclause 9.8





37.105 v15.0.0





Source: Ericsson

Abstract: 

According to way-forward agreement from Dubrovnik (R4-1711854) the co-locate spurious emission requirement should not be valid in presence of a TxIM interferer. This has not been included yet in the TS 37.105.

Discussion: 

Decision: 

The document was Endorsed



R4-1802552
Draft CR to TS 37.105: Correction and rationalization of unwanted emissions requirements





37.105 v15.0.0





Source: Ericsson

Abstract: 

Corrects applicability of TRP and rationalizes repeated text

Discussion: 

Huawei: it is ok with changes. Some text are referring to antenna connectors. 
Nokia:Some changes are still saying 10MHz which shall be changed to 40MHz. 

Decision: 

The document was Revised in R4-1803401
R4-1803401
Draft CR to TS 37.105: Correction and rationalization of unwanted emissions requirements





37.105 v15.0.0





Source: Ericsson

Abstract: 

Corrects applicability of TRP and rationalizes repeated text

Discussion: 

Decision: 

The document was Endorsed



R4-1802553
Draft CR to TS 37.105: Correction of single RAT category A spurious emissions requirements





37.105 v15.0.0





Source: Ericsson

Abstract: 

Makes metric TRP

Discussion: 

NEC: we think the E-UTRA requirement is not same as UTRA 
Decision: 

The document was Revised in R4-1803402
R4-1803402
Draft CR to TS 37.105: Correction of single RAT category A spurious emissions requirements





37.105 v15.0.0





Source: Ericsson

Abstract: 

Makes metric TRP

Discussion: 

Decision: 

The document was Endorsed



R4-1802554
Draft CR to TS 37.105: Correction of transition between in-band and spurious emissions





37.105 v15.0.0





Source: Ericsson

Abstract: 

Adds missing specification text on transition zone from in bad to OOB

Discussion: 

Decision: 

The document was Noted.



R4-1802556
TP to TR 37.843: TX and RX in band to out of band transition





37.843 v15.0.0





Source: Ericsson

Abstract: 

Adds missing TR text on transition zone agreeemtns

Discussion: 

NEC: Not sure it is correct symbol. 
Huawei: On section of background, it is better to keep 10MHz for easy comparisation. 

NTTDoCoMo: Different upper limit of frequency range. 

Decision: 

The document was Revised in R4-1803403
R4-1803403
TP to TR 37.843: TX and RX in band to out of band transition





37.843 v15.0.0





Source: Ericsson

Abstract: 

Adds missing TR text on transition zone agreeemtns

Discussion: 

Decision: 

The document was Endorsed



R4-1802989
Draft CR to TS 37.105: Unwanted emissions (6.6) and OTA unwanted emissions (9.7)





37.105 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

WF agreements are missing from the conducted and OTA unwanted emission requirements. This is, the boundary of spurious and out-of-band emissions is still at 10 MHz. Therefore, it is proposed to introduce a parameter ?fOBUE, and to describe the conducted and OTA unwanted emission requirements using the parameter.  

Discussion: 

Decision: 

The document was Endorsed



6.27.2.2
Receiver requirements [AASenh_BS_LTE_UTRA-Core]

R4-1802474
On OTA out-of-band receiver blocking requirement definition enhancements





Source: Ericsson

Abstract: 

The receiver blocking requirement is specifying the robustness against an impinging interfering signal level, while maintain specified link quality. In the current version of the specifications the impinging signal is defined as an EIRP level at a certain distance, which corresponds to an impinging field strength level in V/m or in decibel scale an EIRL power level in W relative an isotropic receiver antenna.

Proposal 1: Define the RF core requirement based on an impinging interfering level not dependent on distance from source.

Proposal 2: Define the RF core requirement as a field strength level.

Proposal 3: The interfering signal for receiver out-of-band blocking the field strength level for all operating bands is 0.36 V/m.

Discussion: 

NTT DoCoMo: Is it mandate to measure the field strength for conformance test?

Ericsson: It is the same. The intension is to get the correct FoM. The test procedure is the same. 

Huawei: We support this proposal.

Nokia: Whether the correction factor is frequency dependent ot independent? 


Ericsson: filed strength is not dependent. In NR, we may have one level for FR1 and two levels for FR2. 
Decision: 

The document was Approved.



R4-1802475
On OTA out-of-band receiver blocking requirement background





Source: Ericsson

Abstract: 

In this contribution we present some background information on the reasoning behind the requirement. Especially, on how the interfering signal is defined.

Discussion: 

Decision: 

The document was Noted.
R4-1802885
Output power level of interference signal for out of band blocking





Source: NTT DOCOMO, INC.

Discussion: 

Huawei: the OTA requirements is based on the assumption of anteanna gain and worst case of the conductive level. We think the 36 is the correct number 
Ericsson: it is important to define the equalivent OTA requirements. 

NTT DoCoMo: we believe this proposal can achieve the equalivent protection in Rel-13. We can compromise to Ericsson proposal.

Decision: 

The document was Noted.
R4-1802470
Draft CR to TS 37.105: Improvements of OTA RX OOB blocking interferer level definition in sub-clause 10.6





37.105 v15.0.0





Source: Ericsson

Abstract: 

This CR changes the concept of having the interferer signal level specified as an EIRP level at a specific distance away from the base station, to instead spefify a field-strength level.

Discussion: 

Nokia: it was discussed and we can compromise to accept the proposal but it shall be informative. 
Huawei: We see the benefit of defining the requirements as field strength. We can put the equation of translating the power and distance to field strength. 

Decision: 

The document was Revised in R4-1803394
R4-1803394
Draft CR to TS 37.105: Improvements of OTA RX OOB blocking interferer level definition in sub-clause 10.6





37.105 v15.0.0





Source: Ericsson

Abstract: 

This CR changes the concept of having the interferer signal level specified as an EIRP level at a specific distance away from the base station, to instead spefify a field-strength level.

Discussion: 

Decision: 

The document was Endorsed
R4-1802471
Draft CR to TR 37.843: Corrections to background information for OTA RX OOB blocking in sub-clause 6.5.2





37.843 v15.0.0





Source: Ericsson

Abstract: 

This draft CR implements corrections to the background information relevant for OTA RX OOB blocking requirement in sub-clause 6.5.2.

Discussion: 

Nokia: the value is conductive value. Some wording issues.  

Huawei: It is not necessary to remove some texts. 
Ericsson: We can further discuss. 

Decision: 

The document was Revised in R4-1803396
R4-1803396
Draft CR to TR 37.843: Corrections to background information for OTA RX OOB blocking in sub-clause 6.5.2





37.843 v15.0.0





Source: Ericsson

Abstract: 

This draft CR implements corrections to the background information relevant for OTA RX OOB blocking requirement in sub-clause 6.5.2.

Discussion: 

Decision: 

The document was Endorsed
R4-1803395 Draft CR to TS37.105: Correction on the OTA blocking interference signal level





Source: Nokia

Abstract: 

Discussion: 

Decision: 

The document was Endorsed
R4-1802551
Draft CR to TS 37.105: Correction of in band to out of band blocking transition zone





37.105 v15.0.0





Source: Ericsson

Abstract: 

Adds missing specification text on transition zone from in bad to OOB

Discussion: 

Huawei: We have paper also include this part. For Band 44, 60MHz shall be used as boundary. For Band 50, 20MHz boundary shall be used. In section 7.5.4, why we need these changes? 
Nokia: We have similar draft CR. Some changes are not the same. 

Ericsson: To Huawei, it is a typo.for 7.5.4, current text are referring to the single RAT spec. We copied the table and modified the table. 

Nokia: We have some changes on the notes in the table. 

Decision: 

The document was Revised in R4-1803397
R4-1803397
Draft CR to TS 37.105: Correction of in band to out of band blocking transition zone





37.105 v15.0.0





Source: Ericsson

Abstract: 

Adds missing specification text on transition zone from in bad to OOB

Discussion: 

Decision: 

The document was Revised in R4-1803544

R4-1803544
Draft CR to TS 37.105: Correction of in band to out of band blocking transition zone





37.105 v15.0.0





Source: Ericsson

Abstract: 

Adds missing specification text on transition zone from in bad to OOB

Discussion: 

Decision: 

The document was Endorsed



R4-1802555
Draft CR to TS 37.105: Correction of scope of out of band blocking requirement





37.105 v15.0.0





Source: Ericsson

Abstract: 

Ensures that single RAT OOB blocking scope is clear

Discussion: 

Huawei: Changing the title is totally confused. We shall avoid the cross reference. 

Ericsson: We can remove the handing changes.  
Decision: 

The document was Revised in R4-1803398
R4-1803398
Draft CR to TS 37.105: Correction of scope of out of band blocking requirement





37.105 v15.0.0





Source: Ericsson

Abstract: 

Ensures that single RAT OOB blocking scope is clear

Discussion: 

Decision: 

The document was Endorsed



R4-1801452
TP to draft CR 37.843: Modification on ?REFSENS





Source: CATT

Discussion: 

Decision: 

The document was Approved.
R4-1802951
Draft CR to TS 37.105: offset symbols for OTA sensitivity (3.2)





37.105 v15.0.0





Source: Huawei

Abstract: 

In this Cat. F CR, missing symbols are added for the antenna gain offsets for OTA Rx absolut requirements.

Discussion: 

Decision: 

The document was Noted.

R4-1802990
Draft CR to Ts 37.105: providing definitions for OTA sensitivity symbols





37.105 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

A few OTA sensitivity symbols are used but not defined. This draft CR provides the definitions for the symbols and revises the equation for ?minSENS. The terms minSENS and EISminsens are the same. The definition for minSENS is redundant.

Discussion: 

Decision: 

The document was Endorsed.



R4-1802991
Draft CR to TS 37.105: ACS, general blocking and narrowband blocking (7.4), blocking (7.5) and OTA ACS, general blocking and narrowband blocking (10.5) 





37.105 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

WF agreements on the in-band/out-of-band boundary for conducted and OTA blocking requirements are only partially implemented.

NOTE 3 in Table 10.6.2.2-1 needs revision because OTA co-location requirement is based on closely spaced antennas without precisely defined coupling loss.  

Discussion: 

Decision: 

The document was Noted.



6.27.2.3
EMC requirements [AASenh_BS_LTE_UTRA-Core]

R4-1803553
CR to TS37.114





Source: Huawei

Discussion: 

Decision: 

The document was E-mail approval

Post-meeting note: The document was agreed by email.
R4-1801529
TP to TR 37.843 Measurement set-up for testing radiated immunity





37.843 v15.0.0





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Revised in R4-1803404
R4-1803404
TP to TR 37.843 Measurement set-up for testing radiated immunity





37.843 v15.0.0





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Approved.



R4-1802939
Draft CR to TR 37.843: Correction of  spatial exclusion for RI test (8.6.3)





37.843 v15.0.0





Source: Huawei

Abstract: 

In this Cat. F CR, correction of the subclause describing spatial exclusions for radiated immunity testing is provided.

Discussion: 

Decision: 

The document was Endorsed



R4-1802940
Draft CR to TS 37.114: introduction of direct references to the IEC specifications





37.114 v15.0.0





Source: Huawei

Abstract: 

In this Cat. F CR, introduction of direct references to relevant IEC specifications is introduced (instead of referencing via other RAN4 EMC specs).

Discussion: 

Decision: 

The document was Revised in R4-1803405
R4-1803405
Draft CR to TS 37.114: introduction of direct references to the IEC specifications





37.114 v15.0.0





Source: Huawei

Abstract: 

In this Cat. F CR, introduction of direct references to relevant IEC specifications is introduced (instead of referencing via other RAN4 EMC specs).

Discussion: 

Decision: 

The document was Endorsed



R4-1802941
Draft CR to TS 37.114: RI frequency range correction (7.2, 9.2)





37.114 v15.0.0





Source: Huawei

Abstract: 

In this Cat. F CR, correction of the upper frequency limit of the EMC Radiated Immunity test is introduced, as per IEC 61000-4-3 standard and as alignment with the NR BS EMC specification TS 38.113.

Discussion: 

Decision: 

The document was Endorsed



R4-1802942
Draft CR to TS 37.114: CISPR reference correction (2, 7.1)





37.114 v15.0.0





Source: Huawei

Abstract: 

In this Cat. F CR, correction of the IEC CISPR 22 (dated 2008) standard is introduced, as it was withdrawn and replaced by CISPR 32 specification (dated 2015).

Discussion: 

Decision: 

The document was Endorsed



R4-1802943
Draft CR to TS 37.114: correction of the terminology for the Rx exclusion bands (4.4.2)





37.114 v15.0.0





Source: Huawei

Abstract: 

In this Cat. F CR, correction of the terminology used for the out-of-band region in the Rx exclusion bands section is provided, in order to align with NR specification, following the WF agreement in R4-1711779. Also, clarifications on the SDL bands is introduced.

Discussion: 

Decision: 

The document was Noted.



R4-1802944
Draft CR to TS 37.114: consideration of the Capability Sets





37.114 v15.0.0





Source: Huawei

Abstract: 

In this Cat. F CR, consideration of the Capability Sets is introduced to aligh with the content of AAS BS RF conformance specifications.

Discussion: 

Decision: 

The document was Endorsed



R4-1802945
CR to TS 25.113: correction of the CISPR reference and ESD levels





25.113
  CR-0066  Cat: F (Rel-15) v14.0.0





Source: Huawei

Abstract: 

In this Cat. F CR to the Rel-13 specification, correction of the IEC CISPR 22 (dated 2008) standard is introduced, as it was withdrawn and replaced by CISPR 32 specification (dated 2015). The first version of this specification for Rel-13 was dated Jan. 2016 therefore it is subject to correction. 

Furthermore, the discharge levels for ESC test are corrected. This is motivated by the fact that the AAS BS EMC specification refers for the ESD tests to the SRAT EMC and MSR EMC specifications. Therefore in order to correct the EMC test for the AAS BS, corrections for the SRAT and MSR specifications are triggered.

Discussion: 

Decision: 

The document was Revised in R4-1803406
R4-1803406
CR to TS 25.113: correction of the CISPR reference and ESD levels





25.113
  CR-0066  Cat: F (Rel-15) v14.0.0





Source: Huawei

Abstract: 

In this Cat. F CR to the Rel-13 specification, correction of the IEC CISPR 22 (dated 2008) standard is introduced, as it was withdrawn and replaced by CISPR 32 specification (dated 2015). The first version of this specification for Rel-13 was dated Jan. 2016 therefore it is subject to correction. 

Furthermore, the discharge levels for ESC test are corrected. This is motivated by the fact that the AAS BS EMC specification refers for the ESD tests to the SRAT EMC and MSR EMC specifications. Therefore in order to correct the EMC test for the AAS BS, corrections for the SRAT and MSR specifications are triggered.

Discussion: 

Decision: 

The document was Agreed.



R4-1802946
CR to TS 36.113: correction of the CISPR reference and ESD levels





36.113
  CR-0075  Cat: F (Rel-15) v15.1.0





Source: Huawei

Abstract: 

In this Cat. F CR to the Rel-13 specification, correction of the IEC CISPR 22 (dated 2008) standard is introduced, as it was withdrawn and replaced by CISPR 32 specification (dated 2015). The first version of this specification for Rel-13 was dated Jan. 2016 therefore it is subject to correction. 

Furthermore, the discharge levels for ESC test are corrected. This is motivated by the fact that the AAS BS EMC specification refers for the ESD tests to the SRAT EMC and MSR EMC specifications. Therefore in order to correct the EMC test for the AAS BS, corrections for the SRAT and MSR specifications are triggered.

Discussion: 

Decision: 

The document was Revised in R4-1803407
R4-1803407
CR to TS 36.113: correction of the CISPR reference and ESD levels





36.113
  CR-0075  Cat: F (Rel-15) v15.1.0





Source: Huawei

Abstract: 

In this Cat. F CR to the Rel-13 specification, correction of the IEC CISPR 22 (dated 2008) standard is introduced, as it was withdrawn and replaced by CISPR 32 specification (dated 2015). The first version of this specification for Rel-13 was dated Jan. 2016 therefore it is subject to correction. 

Furthermore, the discharge levels for ESC test are corrected. This is motivated by the fact that the AAS BS EMC specification refers for the ESD tests to the SRAT EMC and MSR EMC specifications. Therefore in order to correct the EMC test for the AAS BS, corrections for the SRAT and MSR specifications are triggered.

Discussion: 

Decision: 

The document was Agreed.



R4-1802947
CR to TS 37.113: correction of the CISPR reference and ESD levels





37.113
  CR-0079  Cat: F (Rel-15) v15.1.0





Source: Huawei

Abstract: 

In this Cat. F CR to the Rel-13 specification, correction of the IEC CISPR 22 (dated 2008) standard is introduced, as it was withdrawn and replaced by CISPR 32 specification (dated 2015). The first version of this specification for Rel-13 was dated Jan. 2016 therefore it is subject to correction. 

Furthermore, the discharge levels for ESC test are corrected. This is motivated by the fact that the AAS BS EMC specification refers for the ESD tests to the SRAT EMC and MSR EMC specifications. Therefore in order to correct the EMC test for the AAS BS, corrections for the SRAT and MSR specifications are triggered.

Discussion: 

Decision: 

The document was Revised in R4-1803408
R4-1803408
CR to TS 37.113: correction of the CISPR reference and ESD levels





37.113
  CR-0079  Cat: F (Rel-15) v15.1.0





Source: Huawei

Abstract: 

In this Cat. F CR to the Rel-13 specification, correction of the IEC CISPR 22 (dated 2008) standard is introduced, as it was withdrawn and replaced by CISPR 32 specification (dated 2015). The first version of this specification for Rel-13 was dated Jan. 2016 therefore it is subject to correction. 

Furthermore, the discharge levels for ESC test are corrected. This is motivated by the fact that the AAS BS EMC specification refers for the ESD tests to the SRAT EMC and MSR EMC specifications. Therefore in order to correct the EMC test for the AAS BS, corrections for the SRAT and MSR specifications are triggered.

Discussion: 

Decision: 

The document was Agreed.



6.27.3
Performance Requirements [AASenh_BS_LTE_UTRA-Perf]

6.27.3.1
RF conformance [AASenh_BS_LTE_UTRA-Perf]

6.27.3.1.1
General [AASenh_BS_LTE_UTRA-Perf]

R4-1802962
Plan for conformance specification drafting





Source: Huawei

Abstract: 

Plan how the conformance work will be handled in next 3 meetings

Proposal 1: Directional requirements will be completed in RAN4#86bis 

Proposal 2: In-band TRP will be based on existing EIRP test system MU plus additional TRP errors

Proposal 3: For the main body of the conformance TS only the MU and TT are needed.

Proposal 4: The Conformance TS will not specify exact number of test points for TRP, methodology for selecting required number of test points will be captured in an annex.

Proposal 5: In-band TRP requirements will be completed in RAN4#86bis 

Proposal 6: Out of band TRP error analysis submitted for RAN4#86bis, MU agreed and TS text drafted for RAN4#87

Proposal 7: Co-location error analysis should be presented at RAN4#86bis, MU agreed and TS draft text drafted for RAN4#87

Proposal 8: Initial analysis based on actual BS antennas conforming to co-location reference antenna definitions, work of transforms to standard test antennas should not be prevented.

Discussion: 

Ericsson: On directional requirements, we have done the EIRP accuracy work in the past. We also need to understand other requirements which the metric is not power metric. Whether to capture the procedure, at least one test procedure has to be captured. On specificiation drafting, we can contribute.
Nokia: We are also interesting on contribution on some section for specification drafting. 

Nokia: In order to provide the MU for TRP measurement, it is not clear about the test procedure and also the test time for TRP measurement. We need more discussions. 

Huawei: We can further the technical in detailed following this workplan. 

Decision: 

The document was Revised in R4-1803384
R4-1803384 Plan for conformance specification drafting





Source: Huawei

Decision: 

The document was Approved.
R4-1803388 WF on TR structure for section 10.





Source: Ericsson

Decision: 

The document was Approved.
R4-1803389 WF on MU of testing equipments






Source: NTT DoCoMo

Decision: 

The document was Revised in R4-1803546
   R4-1803546 WF on MU of testing equipment for AAS BS and NR BS 

Source: NTT DOCOMO, HUAWEI, NEC, KEYSIGHT

Decision: 

The document was Approved.
R4-1802960
Discussion on TX OTA conformance requirements





Source: Huawei

Abstract: 

Discuss all the Tx requirements and measurement solutions

Discussion: 

Ericsson: It is huge work to agree on all the MU and TT. We also need to focus on the test methods including chamber, QZ and so. We need to be careful about exactly resue the MU and TT of conductive test for OTA test.
Nokia: It is a good starting point. We also need to check the new component of MU by the OTA test. For supurious emission testing, we also need to consider the larger testing freqeuency range. 

Huawei: In the EIRP accuracy work we have done, we have already analysised the QZ. The analysis for QZ for EIRP accuracy is same. We shall try to avoid the repeat works. 

Keysight: We shall also need to consider the ongoing work in the testability SI which may be also used for the conformance test for eAAS in order to avoid the repeating work. Even eAAS in FR1, there are still some commonality between FR1 and FR2. 

Ericsson: We only have done two requirements. We now have more requirements to be tested. We also need to pay attention on the difference between UE and BS. 

Keysight: Even CPE is categorized as UE type, in term of test methods, CPE is more like a BS type. 

Huawei: We can formulat a table to capture the necessary information. 

Decision: 

The document was Noted.



R4-1802963
draft CR Ts 37.145-2 - OTA updates





37.145-2 v14.3.0





Source: Huawei

Abstract: 

Draft update to 37.145-2 with the sub-clause headings for the new OTA requirememnts

Discussion: 

Ericsson: We do not see any analysis for this structure. 
Nokia: There is another overlapping CRs 

Decision: 

The document was Endorsed
R4-1802481
Draft CR to TS 37.145-2: Addition of document structure to support additional OTA requirements in clause 6, 7 and 8





37.145-2 v14.3.0





Source: Ericsson

Abstract: 

An extended document structure is required to mange all OTA requirements in TS 37.145-2.

Discussion: 

Decision: 

The document was Noted.



R4-1802476
On general aspects related to OTA testing





Source: Ericsson

Abstract: 

This contribution elaborates around essential aspects related to OTA testing of parameters used for requirements defined in TS 37.105 and TS 38.104, stimulating further work to define test procedure and evaluating measurement uncertainties.

Discussion: 

Huawei: On the test distance, not sure if it is an issue for FR1 eAAS. 
Nokia: We could not follow all the details. Not sure if the test distance based on actual antenna size. The test distance can be estimated also considering the chamber size. 

NTT DoCoMo: For the dimension of antenna, we need to make the decision on whether we are going to have block box approach or other approach first. 

Ericsson: To NTT DoCoMo, for RAN4, we shall look at the declaration of antenna related information. The test methods can be selected based on the declaration. We believe the test distance is also an issue for FR1.

Decision: 

The document was Noted.
R4-1802482
Draft CR to TS 37.145-2: Addition of description of co-location referenec antenna in sub-clause 4.15





37.145-2 v14.3.0





Source: Ericsson

Abstract: 

Co-location requirements are based on a concept using a co-location reference antenna. This draft CR adds a new sub-clasue for the description of the co-location referecen antenna.

Discussion: 

Huawei: different sections title in this CR comparing with core spec. On diagram, we do not agree to put it in the TS, it can be introduced in the TR. 
NEC: we have issue with the note. 

Nokia: We share the similar view as Huawei. 

NTT DoCoMo: On figure of reference antenna, why it is different from NR specifications. 

Ericsson: It shall be the same for NR and eAAS. 


Ericsson: we can further discuss the title. The diagram can provide the important information. 


Huawei: We need to avoid the implication of declaring certain information which is not necessary. 


Ericsson: We fully agreed.

Decision: 

The document was Revised in R4-1803385
R4-1803385
Draft CR to TS 37.145-2: Addition of description of co-location referenec antenna in sub-clause 4.15





37.145-2 v14.3.0





Source: Ericsson

Abstract: 

Co-location requirements are based on a concept using a co-location reference antenna. This draft CR adds a new sub-clasue for the description of the co-location referecen antenna.

Discussion: 

Decision: 

The document was Endorsed
R4-1802483
TP for TS 37.145-2: Adding requirement text for OTA Tx IMD in sub-clause 6.8





37.145-2 v..





Source: Ericsson

Abstract: 

In this contribution a text proposal is presented for OTA transmitter intermodulation in sub-clause 6.8 of TS 37.145-2 and we would like encourage feedback from other companies on the text proposal.

Discussion: 

Huawei: In the past, we do not have diagram in the test procedure. The reason is we try to aovid the procedure is chamber specific procedure. We do not need to repeat the test condition. On interference singal, we prefer to refer the core spec. 
Nokia: We have some comments. We share the similar view on the figures. How can we ensure the interference signal is not coming from the singal generator. Why we need []. 

NTT DoCoMo: In the figure, it is difficulty to measure the wanted signal and interference signal using same antenna. It is better to have separated antennas. 

Ericsson: To Huawei, for REl-13, more diagrams are needed. It is important to better clarify the test procedure using the diagram. We can consider to capture such information in the annex. For the antennas in the figure, it will be separated antennas to cover different frequency range in practice. 

Decision: 

The document was Noted.



R4-1803386
TP for TS 37.145-2: Adding requirement text for OTA Tx IMD in sub-clause 6.8





37.145-2 v..





Source: Ericsson

Abstract: 

In this contribution a text proposal is presented for OTA transmitter intermodulation in sub-clause 6.8 of TS 37.145-2 and we would like encourage feedback from other companies on the text proposal.

Discussion: 

Decision: 

The document was Withdrawn.
R4-1802760
TP to draft CR 37.843: TRP background





37.843 v..





Source: Ericsson

Abstract: 

This contribution presents a text proposal to provide general text regarding TRP estimation methods and the impact on testing aspects for OTA requirements.

Discussion: 

Huawei: We have such equations of TRP in the TR. Not sure if we need this equation again in the TS. The intension of such section is the frame work instead of TRP descriptions.
NEC: We support Huawei

Nokia: We share the same view as Huawei and NEC. 

Ericsson: It is good to capture such equation in the conformance spec. Aslo, some other information has to be captured. 

Decision: 

The document was Noted.



6.27.3.1.2
Transmitter Directional Requirements [AASenh_BS_LTE_UTRA-Perf]

R4-1803391 WF on directional transmitting requirements





Source: Huawei

Decision: 

The document was Approved.
R4-1802964
Transmitter OTA directional conformance requirements





Source: Huawei

Abstract: 

Discus the additional transmitter directional requirements and how the MU can be derived.

Discussion: 

Ericsson: we need to consider the far field distance. We need to guarantee the measured power.  
NEC: we need to consider the MU caused by the measurement equipments. 

Huawei: To NEC, there is tolerance components. We can start the fulfil the table later. 

Keysight: On the modulation accuracy requirements, the power level could be different for the conductive test and OTA test. 

Decision: 

The document was Noted.
R4-1802557
TP to TR 37.843: Conformance testing for directional requirements





37.843 v15.0.0





Source: Ericsson

Abstract: 

Proposes to make an assumption on what is sufficient for conformance testing

Discussion: 

Huawei: In principle, we agreed to use the narrowest beamwidth. Some wording improvements are needed. Also, we need to consider where to put these text. 
Nokia: narrowest beamwidth is the mandantory requirements or recommendation. We share the similar view that conformance test shall be carried on in the single direction.

NTT DoCoMo: For EVM, only one direction is not enough. 

Ericsson: To Huawei and Nokia, the intension is not to mandate to use the narrowest beam but domenstrate the narrowest beam is sufficient. We agreed that EVM may need more directions but other requirements only require one direction. 

Huawei: We shall link narrowest beam with the existing definations.

Ericsson: Our intension is not to use the peak direction which is complex.  

Decision: 

The document was Revised in R4-1803387
R4-1803387
TP to TR 37.843: Conformance testing for directional requirements





37.843 v15.0.0





Source: Ericsson

Abstract: 

Proposes to make an assumption on what is sufficient for conformance testing

Discussion: 

Decision: 

The document was Revised in R4-1803545
R4-1803545
TP to TR 37.843: Conformance testing for directional requirements





37.843 v15.0.0





Source: Ericsson

Abstract: 

Proposes to make an assumption on what is sufficient for conformance testing

Discussion: 

Decision: 

The document was Endorsed
R4-1802469
TP for TR 37.843: Test Procedure for Occupied BW





Source: Ericsson

Abstract: 

The paper proposes an AAS test procedure for Occupied BW.

Discussion: 

Huawei: We do no think we need the figure. We do not think we need to include the calibration. We do not need to include the procedure for EIRP measurement. 
NEC: We also think calibration procedure is not needed. What is the carrier BW and M channel? 

Ericsson: We need to guarantee the power is strong enough for measurement. We can consider to change the term.

Nokia: Whether the test is done per polarization or per antenna panel. 

Erisson: We need to add the power from both polarization together in the test procedure. 
Nokia: So, the intension is to test both polarizations together. 


Ericsson: Yes


Huawei: we do not need to measure per polarization for power measurement but may be per polarization for EVM and receiver requirements.

Keysight: On receiving requirements, it is unable to test per polarization since we cannot guarantt the phase co-herence between two polarization. We need to check the assumption used in the UE testability. 

=> We will continue discuss the overall TR structure for each requirements first in the WF before we start to introduce the test procedure for each individual test. 

Decision: 

The document was Noted.
R4-1802895
Indoor anechoic chamber test method procedure for occupied bandwidth





Source: NTT DOCOMO, INC.

Discussion: 

Huawei: Not sure we shall test the peak direction. We need the test procedure to fine the test direction. 
Ericsson: We are fine with procedure in general. On calibration procedure, it is not harm to include the calibration procedure. 

NTT DoCoMo: We can modified the procedure. 

Decision: 

The document was Noted.



R4-1802896
Draft CR to TR 37.843: Indoor anechoic chamber test method procedure for occupied bandwidth (10.2)





37.843 v15.0.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Noted.
R4-1803039
Test Procedure for OTA EVM measurement in a Near Field Test Range





Source: MVG Industries

Abstract: 

During 3GPP RAN4 #84-bis, a contribution highlighting the test procedures for EVM and ACLR type of measurements in Near Field Test Range was provided [1].

This contribution is for approval and highlight once again the test procedure for OTA EVM type of measurement in Near Field Test Range.

Discussion: 

Keysight: effect of the frequency flatness in the near field test has not been fully studied. We need to check the validation of freequcy flatness assumption in the near field test. We also need to consider the signal flatness near the band edge. 
Ericsson: We have similar concerns as Keysight. For active antennas, wanted signal and emission may have different characteristics which is different from the passive anatenns system. The figure is only valid for passive antenna. 

MVG: the figure 1 is for simulation. 

Nokia: We have some concerns on the near field. For multiple antenna system, the behaviour is quite un-predicatable. 

Huawei: It is useful to find the solution for near field test. For eAAS, the key issue is the wanted antenna patter is different from the emission anteann pattern. We also need to consider the direction error in the near field test. We can include the direction error in the MU analysis. 

MVG: To Keysight, we understand the issue but the effect may be different in 20MHz BW and in 1GHz BW in FR2. To Ericsson, we share the same view as Huawei on the difference between wanted signal and emission signal.We do not see it is a big issue. To Nokia, we are not sure about the feasibility issue. Only EVM is measured in the near field distance. 

Decision: 

The document was Noted.
R4-1802759
TP to draft CR 37.843: CATR Test Method Measurement Uncertainty for EVM





37.843 v..





Source: Ericsson

Abstract: 

This contribution presents the measurement uncertainty framework and assessment for EVM measurement in a Compact Antenna Test Range which maybe is a method for conformance testing in [2].

Discussion: 

Huawei: Not sure if we need to cover the MU up to 6GHz. Most of the contributors are based on Rel-13. There are some missing contributors, e.g., measurement equipment. 
Huawei: For EVM uncertainty, it may not be the same as EIRP measurement. 

NTT DoCoMo: In the table, we may not need the MU for power measurement. 

Decision: 

The document was Noted.

R4-1802889
Indoor anechoic chamber test method procedure for EVM





Source: NTT DOCOMO, INC.

Discussion: 

Ericsson: the beam peak is not part of core requirement. 
Nokia:In general,the procedure is fine for us. For pathloss calibration, we can discuss whether it is needed. We also need to consider the dynamic range

Decision: 

The document was Noted.



R4-1802890
Draft CR to TR 37.843: Indoor anechoic chamber test method procedure for EVM (10.2)





37.843 v15.0.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Noted.
R4-1802761
TP to draft CR 37.843: CATR Test Method Procedure for Frequency Error





37.843 v..





Source: Ericsson

Discussion: 

Decision: 

The document was Noted.



R4-1802891
Indoor anechoic chamber test method procedure for frequency error





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Noted.



R4-1802892
Draft CR to TR 37.843: Indoor anechoic chamber test method procedure for frequency error (10.2)





37.843 v15.0.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Noted.



6.27.3.1.3
In-band TRP requirements [AASenh_BS_LTE_UTRA-Perf]

R4-1803392 WF on OTA TRP conformance requirements





Source: Ericsson

Decision: 

The document was Approved.
R4-1802965
Transmitter OTA in-band TRP conformance requirements





Source: Huawei

Abstract: 

Discuss in-band measurements MU with respect to existing OTA test systems

Discussion: 

Ericsson: We intend to agree the analysis for the power level but we are concerning about the test procedure for TRP is not clear yet. Not sure how MU can be derived without knowing the detailed procedure. 
Nokia: Some of MU for EIRP can be reused. Also, TRP test procedure is not clear yet. Whether the error can be cancelled out is not clear. 

Huawei: Our intension is not to ask approval of the number in this paper. We encourage companies to check the MU elements and start to fulfil the table. We need at least one test method with reasonable MU and testing time. 

Ericsson: The TRP accuracy could be better than EIRP since the most difficulty for EIRP is to find the peak. 

Keysight: There is extensive discussion in UE test. We need to check the discussion in the UE side on the TRP measurement. 

Huawei: Our intension is not imply certain test methods. 

Keysight: the MU is related to grid. 

Decision: 

The document was Noted.
R4-1803043
Test Procedure for OTA ACLR measurement in a Near Field Test Range





Source: MVG Industries

Abstract: 

During 3GPP RAN4 #84-bis, a contribution highlighting the test procedures for EVM and ACLR type of measurements in Near Field Test Range was provided [1].

This contribution is for approval and highlight once again the test procedure for OTA ACLR type of measurement in Near Field Test Range.

Discussion: 

Ericsson: In the test procedure, TRP grid could be specified in the procedure. 
Nokia: We would like to know the absolute test time for near field test for TRP comparing with other test method, e.g, CATR. 

MVG: To Ericsson, the TRP grid is the part of MU. We can provide the some MU table for measurement grid. To Nokia, it need to be fair. We need to understand the feasibility study for other methods first before we compare the testing time. 

Nokia: We need to achieve the same accuracy in the end. Under the same accuracy performance, testing time shall be also considered. 

Ericsson: Is the intension to bring the paper how the sampling grid is derived. 


MVG: Yes. We will also the bring the MU budget for near field test. 

Decision: 

The document was Noted.
R4-1802762
TP to draft CR 37.843: CATR Test Method Procedure for ACLR





37.843 v..





Source: Ericsson

Discussion: 

Decision: 

The document was Noted.



R4-1802763
TP to draft CR 37.843: CATR Test Method Measurement Uncertainty for ACLR





37.843 v..





Source: Ericsson

Discussion: 

NTT DoCoMo: In the table, there is no MU from test equipment. We can understand the error was cancelled in the relative requirements but we will have the absolute ACLR requirement. 
Nokia: TRP estimation error is for the grid. Wehether the both wanted and emission singal accuracy were considered.

Huawei: MU for singal accuracy depends on the test procedure. 

Decision: 

The document was Noted.
R4-1802887
Indoor anechoic chamber test method procedure for ACLR





Source: NTT DOCOMO, INC.

Discussion: 

Huawei: similar method is proposed by Ericsson which can be used as a starting point for test procedure. 
Ericsson: It is a good starting point. For the last step,how many points we need to sample can be further discussed for ACLR testing. 
NTT DoCoMo: We can futher discuss the grid. 

Decision: 

The document was Noted.



R4-1802888
Draft CR to TR 37.843: Indoor anechoic chamber test method procedure for ACLR (10.3)





37.843 v15.0.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Noted.




6.27.3.1.4
Out of band TRP requirements [AASenh_BS_LTE_UTRA-Perf]

R4-1802886
On uncertainty values for EIRP measurement for anechoic chamber test method





Source: NTT DOCOMO, INC.

Abstact: 

Observation 1: According to Table E-1 in TR 37.842, standard uncertainty of RF power measurement equipment on total amplitude accuracy is not indicated when the input levels down to under -70 dBm.
Observation 2: When we consider the uncertainty value on EIRP measurement for Cat.2, which is for out of band emission, the measurement data of below -70 dBm in the OTA region is possible because of pass loss between DUT and receiving antenna. 
Proposal 1: The input power to RF power measurement system should be larger than -70 dBm to utilize the same test equipment uncertainty values as Table E-1 in TR 37.842 for anechoic chamber test method.
Observation 3: According to Table E-1 in TR 37.842, standard uncertainty of test equipment is not indicated in the whole frequency range of spurious emission which is from 30 MHz to 12.75 GHz.
Proposal2: For anechoic chamber method, test equipment uncertainty value between 4.2GHz and 12.75 GHz should be 0.25, which is the same as that between 3GHz and 4.2 GHz if other values are not proposed for test equipment uncertainty value between 4.2GHz and 12.75 GHz in the next meeting. 
Observation 4: According to Table E-2 in TR 37.842, standard uncertainty of reference antenna is not indicated in the whole frequency range of spurious emission which is from 30 MHz to 12.75 GHz.
Proposal 3: For anechoic chamber method, the reference antenna uncertainty value between 4.2GHz and 12.75 GHz should be 0.25, which is the same as that between 3GHz and 4.2 GHz if other values are not proposed for the reference antenna uncertainty value between 4.2GHz and 12.75 GHz in the next meeting.  

Discussion: 

Huawei: either we have input larger than -70dBm or we have different MU values. We have not check the MU for the measurement equipments in AAS yet. We also need to consider the chamber impact, antenna size and so which may give us different MU comparing with MU we did before. 
Ericsson: For the table, we believe the use case for EIRP. Since we are defining TRP, power density is used. We can not use the the same measurement equipments. 

NTT DoCoMo: We have same view as Huawei. To Ericsson, we think the measurement of TRP is based on the power density, the MU could be different. 

Huawei: On MU for measurement equipments, it was decided to collect the input from TE vendors.It is better to collect the MU for lower power from BS vendors and rest of MU will be collected from TE vendors. 

Ericsson: It will take one more meeting if we use the Rel-13 MU. 

Keysight: We will bring the input in the next meeting. 

NTT DoCoMo: TE vendors are encouraged to provide more input in the next meeting. 

Decision: 

The document was Noted.
R4-1802487
TP to TS 37.145-2: Adding requirement text for OTA co-locate spurious emission in subclause 6.7.6





37.145-2 v..





Source: Ericsson

Abstract: 

In this contribution a text proposal is presented for OTA co-locate spurious emisson in sub-clause 6.7.6 of TS 37.145-2 and we would like to encourage feedback from other companies on the text proposal.

Discussion: 

Huawei: We shall avoid the repeating text. 
NTT DoCoMo: we need to clarify the out-of-band boundary. 

Ericsson: it is a typo. We will come back in the next meeting. 

Decision: 

The document was Noted.



R4-1802488
TP to TS 37.145-2: Adding requirement text for OTA spurious emission in subclause 6.7.6





37.145-2 v..





Source: Ericsson

Abstract: 

This contribution presents a text proposal for OTA spurious emisson in sub-clause 6.7.6 of TS 37.145-2 and we would like to encourage feedback from other companies on the text proposal.

Discussion: 

Decision: 

The document was Noted.



R4-1802893
Indoor anechoic chamber test method procedure for OBUE





Source: NTT DOCOMO, INC.

Discussion: 

Huawei: We need to consider UTRAN SEM in this test. 
Decision: 

The document was Noted.



R4-1802894
Draft CR to TR 37.843: Indoor anechoic chamber test method procedure for OBUE (10.3)





37.843 v15.0.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Noted.



R4-1802897
Indoor anechoic chamber test method procedure for spurious emissions





Source: NTT DOCOMO, INC.

Discussion: 

Ericsson: We need to discuss the test distance for spurious emission. We need to find the criteria to decide the efficient testing distance. 
Nokia: We have proposal on testing 30mHz testing frequency even not in the far field distance.  

Decision: 

The document was Noted.



R4-1802898
Draft CR to TR 37.843: Indoor anechoic chamber test method procedure for spurious emission (10.3)





37.843 v15.0.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Noted..



6.27.3.1.5
Receiver requirements [AASenh_BS_LTE_UTRA-Perf]

   R4-1803393 WF on directional Rx requirements





Source: Nokia

Decision: 

The document was Approved.
R4-1802961
Discussion on Rx OTA conformance requirements





Source: Huawei

Abstract: 

Discuss all the Rx requirements and measurement solutions

Discussion: 

Decision: 

The document was Noted.
R4-1802484
TP for TS 37.145-2: Adding requirement text for OTA blocking in subclause 7.5





37.145-2 v..





Source: Ericsson

Abstract: 

This contribution presents a text proposal for OTA receiver blocking in sub-clause 7.5 of TS 37.145-2 and we would like to encourage feedback from other companies on the text proposal.

Discussion: 

Huawei: For out-band range, the method is only for in-band.


Ericsson: We intend to separate the test for out-of-band and in-band but we do have some legacy issue in LTE spec.  
Nokia: are we going to test two polirization simultaneously. 


Ericsson: the test time will be reduced. We shall keep the concept used in the AAS. 


Nokia: we can not guarantee the polarization can be added linearly. We prefer other test method. 


Ericsson: We are open to discuss on the optimization of the test time. 

Huawei: we prefer to test for per poloarization. 

Ericsson:We agree the CATR may not applied in some frequency range. 

Decision: 

The document was Noted.



R4-1802485
TP for TS 37.145-2: Adding requirement text for OTA co-locate blocking in subclause 7.5





37.145-2 v..





Source: Ericsson

Abstract: 

In this contribution a text proposal is presented for OTA co-locate receiver blocking in sub-clause 7.5 of TS 37.145-2 and we would like to encourage feedback from other companies on the text proposal.

Discussion: 

Decision: 

The document was Noted.



R4-1802952
CR to TS 37.145-2: corrections to the EIS test requirements (7.2) Rel-13





37.145-2
  CR-0016  Cat: F (Rel-13) v13.5.0





Source: Huawei

Abstract: 

In this Cat. F CR, multiple corrections are introduced to the EIS test requirement.

Discussion: 

Ericsson: we agree in general. We may need to consider in Rel-14. 
Huawei: there is Cat A CR for Rel-14. 

Nokia: it is not clear whether the test will be per polarization or not. 

Decision: 

The document was Revised in R4-1803390
R4-1803390
CR to TS 37.145-2: corrections to the EIS test requirements (7.2) Rel-13





37.145-2
  CR-0016  Cat: F (Rel-13) v13.5.0





Source: Huawei

Abstract: 

In this Cat. F CR, multiple corrections are introduced to the EIS test requirement.

Discussion: 

Decision: 

The document was Agreed



R4-1802953
CR to TS 37.145-2: corrections to the EIS test requirements (7.2) Rel-14





37.145-2
  CR-0017  Cat: A (Rel-14) v14.3.0





Source: Huawei

Abstract: 

In this Cat. A CR, multiple corrections are introduced to the EIS test requirement.

Discussion: 

Decision: 

The document was Agreed.



R4-1802954
Draft CR to TS 37.145-2: corrections to the EIS test requirements (7.2) Rel-15





37.145-2 v14.3.0





Source: Huawei

Abstract: 

In this Cat. F CR, multiple corrections are introduced to the EIS test requirement.

Discussion: 

Decision: 

The document was Noted
6.27.3.1.6
Declarations [AASenh_BS_LTE_UTRA-Perf]

R4-1802489
TP to TS 37.145-2 Adding requirement text for transmitter OFF power in sub-clause 6.5





37.145-2 v..





Source: Ericsson

Abstract: 

In this contribution a text proposal is presented for OTA transmitter OFF power requirement (TDD) in sub-clause 6.5 TS 37.145-2 and we would like to encourage feedback from other companies on the text proposal.

Discussion: 

Decision: 

The document was Noted.



R4-1802924
Existing manufacturer declarations analysis for Rel-15 OTA AAS BS introduction





Source: Huawei

Abstract: 

In this contribution we are looking into the existing Rel-13/14 declarations and the required changed to address the OTA AAS BS.

Discussion: 

Ericsson: we believe some declaration shall be TRP instead of EIRP. 

Huawei: we can further check. 

Ericsson: it is premature to agree on the proposals. 

Decision: 

The document was Noted.



R4-1802925
Draft CR to TS 37.145-1: corrections to the existing manufacturers declarations (4.10), Rel-15





37.145-1 v14.2.0





Source: Huawei

Abstract: 

In this Cat. F CR, multiple inconsistencies and unclear manufacturer’s declarations were identified and corrected.

Discussion: 

Ericsson: it is better to change the declaration for hybrid from Rel-13 onward. 
Huawei: we may further discuss it. 

Nokia: we have some suggestions. 

Decision: 

The document was Noted.



R4-1802926
Draft CR to TS 37.145-2: corrections to the existing manufacturers declarations (4.10), Rel-15





37.145-2 v14.3.0





Source: Huawei

Abstract: 

In this Cat. F CR to TS 37.145-2, multiple inconsistencies and unclear manufacturer’s declarations were identified and corrected.

Discussion: 

Decision: 

The document was Noted.



R4-1802927
TS 37.145-1: Alignment of declarations classification





Source: Huawei

Abstract: 

In this contribution we observe misalignment of the manufacturer’s decalrations applicability in TS 37.145-1 and propose to introduce additional information to the declarations table, as background work before the OTA AAS BS declarations formulation.

Discussion: 

Ericsson: We do not understand the intension. 
Huawei: The intension is to address the guaranality. 

Decision: 

The document was Noted.



R4-1802928
TS 37.145-2: Alignment of declarations classification





37.145-2 v..





Source: Huawei

Abstract: 

In this contribution we observe misalignment of the manufacturer’s decalrations applicability in TS 37.145-2 and propose to introduce additional information to the declarations table, as background work before the OTA AAS BS declarations formulation.

Discussion: 

Decision: 

The document was Noted.



R4-1802929
Missing AAS/eAAS declarations (Rel-13/Rel-15)





Source: Huawei

Abstract: 

In this contribution number of missing manufacturer’s declarations were identified, which were used in the AAS BS specifications since Rel-13, but were not explicitly listed in the conformance specifications (TS 37.145-1 and TS 37.145-2).

Discussion: 

NEC: We agree with it in principle but we are not fine with the guarnuality. 
Huawei: We shall separate the guaranuality. 

Nokia: In table 1, new parameters are introduced but we do not have demodulation requirements. 

Huawei: The intension is to address the high speed scenarios. Declaration shall be also in the conformance. 

Decision: 

The document was Noted.



R4-1802930
Draft CR to TS 37.145-2: New (Rel-14 based) manufacturer’s declarations for OTA AAS BS (4.10)





37.145-2 v14.3.0





Source: Huawei

Abstract: 

In this Cat. B CR, new manufacturer’s declarations are added for the OTA AAS BS, based on the existing declarations (OTA, translations and mirroring) of the hybrid AAS BS.

Discussion: 

Decision: 

The document was Noted.



R4-1802931
New manufacturer declarations for Rel-15 OTA AAS BS





Source: Huawei

Abstract: 

In this contribution number of new Rel-15 manufacturer’s declarations were identified. Furthermore, OTA sensitivity and OTA REFSENS sensitivity terminology alignment is discussed with the solution proposed. The following is proposed: 

Proposal 1: Agree on the introduction of the new OSDDREFSENS term and on the update of the receiver target reference direction definition for OTA REFSENS sensitivity, as in Table 2.

Proposal 2: agree on the description of the OSDDREFSENS for TS 37.105 purposes, as in Table 3. 

Proposal 3: agree on the modification to declarations and new declarations, as in Table 4.

Proposal 4: Agree on introduction of all declarations listed in Table 5 (based on its name and description).

Discussion: 

Decision: 

The document was Noted.



R4-1802932
Draft CR to TR 37.843: Manufacturers declarations structure revision (9.1)





37.843 v15.0.0





Source: Huawei

Abstract: 

In this Cat. F CR, revision of the description for the manufacturer’s declarations in TS 37.145-1 and TS 37.145-2 is provided, based on the discussion in separate contribution.

Discussion: 

Decision: 

The document was Noted.



6.27.3.1.7
Other OTA test issues [AASenh_BS_LTE_UTRA-Perf]

R4-1802899
On TRP evaluation for AAS BS





Source: Ericsson

Abstract: 

This contributions introduces a method for evaluation of unwanted emissions' total radiated power (TRP) for AAS BS operating under 6 GHz

Discussion: 

Decision: 

The document was Noted.



6.27.3.2
Demodulation requirements [AASenh_BS_LTE_UTRA-Perf]

6.28
UE requirements for network-based CRS interference mitigation for LTE [LTE_NW_CRS_IM]

6.28.1
Legacy UE procedure impact study [LTE_NW_CRS_IM]

6.28.1.1
Impact on RRM [LTE_NW_CRS_IM]

Warm-up and cool-down
R4-1802848
On warm-up and cool-down periods in network-based CRS interference mitigation





Source: Ericsson

Abstract: 

On warm-up and cool-down periods in network-based CRS interference mitigation. The following have been observed and proposed in this contribution.

For UE in RRC_IDLE:

· Observation 1: The earliest time when the network can transmit the RAR message (Msg2) is 3 subframes later from the end of RACH Preamble, or even longer for NB-IoT and FeMTC UEs.

· Observation 2: UE is receiving Msg4 during the UE DRX Active Time, so no need to discuss Msg4 separately.

· Observation 3: It is also worth noting that for eFeMTC the following was agreed [2]: 

· Agreement for CRS muting in eFeMTC under CEMode A (SINR ≥ -6 dB):

1 warm up subframe and 0 cool down subframe

· Proposal 1: The UE is not expected to receive CRS over more than 6 RBs outside PTW.

· Proposal 2: Full-bandwidth CRS is needed in all configured paging occasions. 

· Proposal 3: Full bandwidth CRS is needed during SIB1 transmissions and during SI-windows.

· Proposal 4: RAN4 to further discuss and finalize Table 1.

For UE in RRC_CONNECTED:

· Proposal 5: The UE shall assume full-bandwidth CRS while the RLF timer (T310) is running.

· Proposal 6: Full-bandwidth CRS shall be assumed when UE is monitoring MPDCCH or receiving data.

· Observation 4: Conditions in Table 2 are applicable when at least one UE in RRC_CONNECTED is present, in addition to the conditions for UEs in RRC_IDLE.

· Proposal 7: RAN4 to further discuss and finalize Table 2 for UE in RRC_CONNECTED.

And finally, the following approach is proposed for the requirements with network-based CRS interference mitigation: 

· Proposal 8: The existing RRM requirements shall apply, provided the conditions are clarified in TS 36.133.

Discussion: 

Huawei: 1 subframe for warm-up is far from enough. We could think that we should consider the other solution for this issue, because it is difficult to reach agreement on the warm-up subframe number.
Qualcomm: How can Ericsson justify 1 warm-up subframe in this contribution?

Ericsson: we give it in the contribution. Our logic is if the scheme is supported by eMTC UE which is low complexity UE, this feature should also be supported by normal UE.

Qualcomm: Rel-15 eMTC UE is not comparable. Only Rel-15 UE can support it. If that is case, we should say the feature is not backward compitable. I wonder if there is common understanding how to use PRB for tracking.

Ericsson: center 6PRB is always available in all the subframes.
Intel: In general, we think both warm-up and cool-down subframes are not enough for us. Does it apply for Rel-15 or both Rel-15/Rel-14 UEs.

Ericsson: it is for Rel-15.
Mediatek: we have the similar comments as Intel. We wonder if we reopen the discussion how many subframe is needed or we just discuss it for Rel-15.
Decision:

Noted


R4-1801817
Further discussion on CRS muting in NW based CRS-IM





36.133 v..





Source: Intel Corporation

Abstract: 

In this contribution, we would like to analyse and propose the number of warm-up and cool-down subframes for different scenarios.

Proposal 1: The criteria for warm-up and cool-down subframes design is that it should guarantee that CRS muting is fully transparent to legacy UE and will not cause any degradation to legacy UE.

Proposal 2: The warm-up and cool-down subframe design shall be based on the assumption of legacy UE for certain scenarios, e.g RACH and SI reading.

The following table is proposed for the warm-up and cool-down mechanism (proposal 3 ~ 11):

Table 1. Warm-up and cool-down mechanism summary for R14 (and earlier) UE 

	Scenario
	Mode
	Warm-up subframes
	Cool-down subframes 
	Other full BW CRS occasions

	All configured paging occasions
	IDLE, CONNECTED
	[6] 


	[1] 
	All paging occasions

	SI acquisition (SIB1 and SI-window) 
	IDLE, CONNECTED
	[6] 
	[1] 
	All SI reading windows(incl. SIB1 and all other SIBs)

	Prior to RA transmission occasions
	IDLE, CONNECTED
	[6] 
	[0]
	In Connected mode from RAR window to HO complete;

In IDLE mode, from RAR window to RRC configuration complete

	Msg2 monitoring duration
	IDLE, CONNECTED
	[6] 
	[1] 
	

	Msg4 monitoring duration
	IDLE, CONNECTED
	[6] 
	[1] 
	

	On-duration of CDRX
	CONNECTED
	[10]


	[6]


	During active time

	SR over PUCCH in CDRX
	CONNECTED
	[6] 


	[1] 
	From UE SR-over-PUCCH to the corresponding UL grant reception

	RSTD measurement
	CONNECTED
	[6] 

	[0] 
	All RSTD measurement occasions


Proposal 3: the full BW CRS shall be guaranteed during all configured paging occasions in both IDLE and CONNECTED.

Proposal 4: For R14 and earlier UE, at least [6] subframes with full bandwidth CRS shall be reserved for warm up before all configured paging occasions, and at least [1] subframe with full bandwidth CRS shall be reserved for cool down after all configured paging occasions, in both IDLE and CONNECTED.

Proposal 5: the full BW CRS shall be guaranteed during all SI acquisition windows (all SIBs) in all cases (including IDLE, CONNECTED and other cases).

Proposal 6: For both R14 (and earlier) UEs and R15 (and later) UEs, at least [6] subframes with full bandwidth CRS shall be reserved for warm up before SIBs, and at least [1] subframe with full bandwidth CRS shall be reserved for cool down after SIBs, in all cases. SIBs here includes SIB1 and all the SI windows.

Proposal 7: For both R14 (and earlier) UEs and R15 (and later) UEs, at least [6] subframes with full bandwidth CRS shall be reserved before RA transmission occasions in all cases.

Proposal 8: For both R14 (and earlier) UEs and R15 (and later) UEs, at least [6] subframes with full bandwidth CRS shall be reserved for warm up before msg2&4 reception, and at least [1] subframe with full bandwidth CRS shall be reserved for cool down after msg2&4 reception, in all cases.

Proposal 9: For R14 and earlier UE, at least [10] subframes with full bandwidth CRS shall be reserved for warm up before UE on-duration time in C-DRX, and at least [6] subframes with full bandwidth CRS shall be reserved for cool down after UE on-duration time in C-DRX.

Proposal 10: For R14 and earlier UE, at least [6] subframes with full bandwidth CRS shall be reserved for warm up before UE SR-over-PUCCH, and at least [1] subframes with full bandwidth CRS shall be reserved for cool down after UE received corresponding UL grant, and full bandwidth CRS shall be guaranteed from UE SR-over-PUCCH to the corresponding UL grant reception.

Proposal 11: For R14 and earlier UE, at least [6] subframes with full bandwidth CRS shall be reserved for warm up before RSTD measurement occasions, and full bandwidth CRS shall be guaranteed during all RSTD measurement occasions.

Proposal 12: CRS muting information for serving cell can be obtained from system information or RRC signalling while the CRS muting information for neighbour cell can be obtained from current serving cell RRC signalling associated with the corresponding cell ID.

Discussion: 

Qualcomm: is Intel proposal of 6 warm-up subframes for both Rel-15 and legacy UE?

Intel: It is for legacy UE. 
Mediatek: we are not sure if the conclusion on the scenario based number of subframe is benefitial. We agree on #12.

Intel: for other scenarios like #2, we should also consider the worst case.
Decision:

Noted


R4-1802648
Further discussion on network-based CRS mitigation impact on legacy UE





Source: Huawei, HiSilicon

Abstract: 

In this contribution we propose number of subframes for the cases where warm-up phases are needed in network-based CRS mitigation:

Proposal 1: For RRC_IDLE UE in LTE network-based CRS mitigation, full bandwidth CRS shall be assumed in all configured paging occasions and also at least [4 subframes] for warm up and [1 subframe] for cool down.
Proposal 2: For RRC_IDLE UE in LTE network-based CRS mitigation, full bandwidth CRS shall be assumed in SI acquisition (SIB1 and SI-window) and also at least [4 subframes] for warm up and at least [1 subframe] with full bandwidth CRS shall be reserved for cool down after SIBs.
Observation 1: At least [4] warm-up subframes are needed prior to contention-based RA procedure.

Proposal 3: For RRC_IDLE UE in LTE network-based CRS mitigation, full bandwidth CRS shall be assumed at least [4 subframes] prior and in contention-based RA procedure and also at least [4 subframes] before msg2 and msg4 for warm up; and in non-contention-based RA, full bandwidth CRS shall be assumed and also at least [4 subframes] before msg2 for warm up and at least [1 subframe] with full bandwidth CRS shall be reserved for cool down after msg2&4 reception.

Proposal 4: For RRC_IDLE UE in LTE network-based CRS mitigation, full bandwidth CRS shall be assumed in all eDRX PTW and also at least [4 subframes] for warm up and at least [1 subframe] with full bandwidth CRS shall be reserved for cool down.

Discussion: 

Ericsson: the number was submitted from two meeting ago and based on the different assumption as today. Now we should consider the signalling.

Huawei: The signalling is optional. We can not be sure whether the signalling can bring in any benefit. 

Ericsson: We had the agreement that there is benefit. We have not discuss too much on the benefit. 
Huawei: The exact word is that UE is aware of it rather than signalling. We cannot confuse those two terms.

Ericsson: do you suggest blind detection for UE awareness?

Huawei: We should discuss it in the follow-up Tdocs.
Mediatek: for the number for warm-up and cool-down, the numbers are the same for legacy UE. For Rel-15, we should do some simulations. We need some evaluations.

Huawei: agree with Mediatek opinion.
Intel: we should mention the gain comes from the indication from network. Even for the Rel-15 UE, if the network cannot indicate to UE, there would be no gain. Just for UE receiving the indication, there will be gain. We should first decide what information should be provided to UE.
Decision:

Noted


R4-1802793
Remaining aspects of Network Based CRS Mitigation





36.133 v..





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we further details related to when and how network muting can and may be used and the requirements related to presence of full BW CRS for legacy devices. We observe:

Observation 1: AllowedMeasBandwidth is a key parameter in controlling UE measurement BW of non-serving cells.

Observation 2: well defined warm up and cool down periods can mitigate the impact from CRS muting on serving cells.

Observation 3: System impact from UE performing full BW measurement in serving cell with muting applied is open.

Observation 4: Well defined numbers for warm up and cool down periods are needed.

Observation 5: If there is a need for full BW CRS from any UE in the cell, full BW CRS must be present.

Observation 6: The UE may also have to transmit SR, periodic CQI and SRS in UL when muting is applied.

Observation 7: RAN4 would need to agree warm-up and cool down periods related to SR, CQI and SRS transmissions.

Observation 8: Even if muting is applied the UE shall still fulfil the minimum transmit timing requirements.

Observation 9: For SCell’s we do not foresee any significant impact from CRS muting except potential RRM measurement degradation.

We propose:

Proposal 1: Agree on 4 TTIs for warm up and 1 TTI for cool down for idle mode.

Proposal 2: Agree on 4 TTIs for warm up and 1 TTI for cool down for connected mode.

Discussion: 

Huawei: we agree with ob#5. The negible is quite limited.

Nokia: There could be some benefit if there is not too much load on the cell.
Mediatek: for ob#9, is there or not impact on SCell.

Nokia: I do not think that is a big issue.
Decision:

Noted


6.28.1.2
Impact on advanced receiver [LTE_NW_CRS_IM]

Way forward
R4-1803172
WF on UE demodulation for network based CRS interference mitigation






  CR-  rev  Cat:  () v





Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


R4-1801754
Network-based CRS mitigation impact on UE demodulation





Source: Intel Corporation

Abstract: 

In this contribution, we shared our further views on the network assistance methods to inform UEs on the network-based CRS mitigation. In summary, we make the following proposals:

Proposal #1:
Do not define any new legacy UEs performance requirements in case of using CRS muting.

Proposal #2:
Introduce RRC signalling to inform Rel-15+ UEs that neighboring cells use CRS muting

· Provide information with per cell / per carrier granularity

· Add new information element to the legacy CRS Assistance IE (NeighCellsCRS-Info)

Proposal #3:
Define Rel-15 UEs performance requirements in case of using CRS muting under assumption of disabled CRS-IC receiver

Discussion: 

Decision:

Noted


6.28.2
Identification of cases where CRS mitigation can be done [LTE_NW_CRS_IM]

Signalling support
R4-1801508
Signalling Support for Network-based CRS interference mitigation





Source: MediaTek inc.

Abstract: 

Based on the above discussions, we have the following observations:

Proposal 1: Capture 1st item of WF [1] in TS36.300.

Proposal 2: RAN4 focus on R15 signalling design to mitigate UE performance degradation.

Proposal 3: eNB capability supporting CRS muting is broadcasted by SIB.

Observation 1: Dedicated RRC signalling for UE in RRC_Connected state is useful when performing CRS-IC.

Observation 2: Per cell-based indication of CRS-muting is used.

Observation 3: There exists transition period that UE is unaware of real-time CRS presence if assistant signalling is designed for Rel-15 UEs

Proposal 4: Conclude that dedidcated RRC signaling to provide per cell-based CRS information is introduced in Rel-15.

Proposal 5: Baseline UE behavior is that CRS-IC is not performed toward cells indicating CRS-muting by signaling.

Discussion: 

Huawei: for ob#3 and proposal #4, during the transition period some warm-up period can solve the problem. And the dedicated signalling may bring the uncertainty and thus we cannot ensure the performance improvement by CRS muting.

Mediatek: We have similar response like Ericsson. UE know whether to enable CRS-IC. Without dedicated signalling, how can we let UE know.
Qualcomm: for #2, it is rel-15. What is the expected behaviour for Rel-14 UE? For ob#1 and #3, UE need to demodulate SIB with considering the CRS muting int his carrier.

Mediatek: based on Reno meeting conclusion, operators should know the degradation of performance for legacy UEs. We do not consider the SIB performance.

Qualcomm: for impact on legacy, do we have any specification to capture that aspect?

Mediatek: in our proposal #1, we prefer to capture something in 36.300.

Qualcomm: Assuming the impact on legacy UE is captured in 36.300, what is your proposal for warm-up in Rel-15?

Mediatek: we prefer to have evaluation. For link level simulation, we can try to agree on the assumptions.
Intel: We prefer to the dedicated signalling for CRS muting information in both idle and connected modes. We want to understand what information should be included like which CRS is muted or not. It should be like ABS pattern.

Mediatek: the detailed signalling structure needs more discussion.
Ericsson: We have the similar views and agree with most of proposals here. We agree with companies that dedicated signalling is convenient option. We need both. For Huawei, the assistance information is used since early release. For the pattern suggested by Intel, we do not need that much. In our CR, we provide the examples. We do not need to signal the exact pattern like FeICIC UEs.

Mediatek: for detailed signalling structure, we need justification.
Decision:

Noted


R4-1802649
Further discussion on UE awareness for network-based CRS mitigation





Source: Huawei, HiSilicon

Abstract: 

In this contribution we briefly discuss Rel-15 UEs awareness of network-based CRS mitigation. After discussions, the following observations are made:

Proposal 1: RAN4 should further discuss specific cases where it could benefit when UEs are aware of network-based CRS mitigation and corresponding solutions on specific scenarios.

Observation 1: It is clear that plenty of scenarios will require full-bandwidth CRS transmission. Whether to make UE aware of network-based CRS mitigation based on scenarios might cause performance difference, might not be able to tell the benefit to choose network overhead over undetermined performance improvement.
Proposal 2: At least identify if IDLE and CONNECTED modes should be treated differently meanwhile discuss the necessity for UE to be aware of scenario-based network-based CRS mitigation, whether the performance would improve for complexity trade-off.
Discussion: 

Ericsson: for #2, idle and connected modes should be treated separately.
Decision:

Noted


R4-1802851
On signaling support for network-based CRS interference mitigation for UE





Source: Ericsson

Abstract: 

On signaling support for network-based CRS interference mitigation for UE.
The following have been proposed in this contribution:

· Proposal 1: Higher-layer signaling is used by the network to make the UE aware of whether  network-based CRS interference mitigation is enabled or not.

· Proposal 2: RAN4 specifies requirements for UEs receiving the higher-layer signaling and defines the subframe scheme(s) in TS 36.133.

· Proposal 3: System information is used to facilitate RRM measurements by UEs in RRC_IDLE and RRC_CONNECTED, e.g.,

· SIB1 indicates whether CRS interference mitigation is enabled in the current cell

· SI indicates whether CRS interference mitigation is enabled in each SCell,

· SI indicates whether CRS interference mitigation is enabled in none or all intra-frequency neighbor cells per serving carrier in the area, 

· SI indicates whether CRS interference mitigation is enabled in none or all inter-frequency neighbor cells per carrier in the area.

· Proposal 4: The existing dedicated RRC signaling (neighCellsCRS-Info and neighCellsCRS-InfoSCell, see TS 36.331) is enhanced to include an indication to indicate whether the network-based CRS interference mitigation is enabled in the cell or not.

· Proposal 5: A UE may indicate its preferred choice of a warm-up/cool-down configuration, e.g., during the random access procedure.

· Proposal 6: Send an LS to inform RAN2 about RAN4 signaling solution.

A draft LS is provided in [2].

Discussion: 

Intel: to #2, we think besids the signalling we should also define the requirements for UE who does not receive the signalling and we need such clarification. For #5, if the different vendors provide the different numbers, how can network configure? This is not case that we want to see. It should static pattern. All the UE should follow such static pattern.

Ericsson: for #2, at least Intel does not disagree the need of signalling. For the legacy UE, we need to consider how to handle it.

Ericsson: indication does not make indication too dynamic.
Huawei: Agree on the options to use the higher layer signalling. But in the previous agreement, the signalling was not agreed. We should first agree on whether the signalling should be used. Ths LS to RAN2 won’t be necessary.
Qualcomm: For #2 what is the subframe scheme in proposal 2?

Ericsson: That is warm-up subframes which benefit for performance.
Mediatek: fro #5, we had similar comments as Intel. Some information is just broadcast information. For #5, what is the difference signalling from RACH and UE capability?

Ericsson: Via random access, UE may inform network earlier. In principle, we are open. 
Decision:

Noted


LS
R4-1802852
LS on network-based CRS interference mitigation





Source: Ericsson

Abstract: 

LS on network-based CRS interference mitigation.
During its work within the WI on UE requirements for network-based CRS interference mitigation, RAN4 has found out that it is beneficial for the Rel-15 UEs supporting network-based CRS interference mitigation to be informed about whether CRS muting is used or not in the serving and neighbour cells.

RAN4 will define the subframe scheme(s) for network-based CRS interference mitigation in TS 36.133.

Discussion: 

Decision:

Revised to R4-1803149 (from R4-1802852) 


R4-1803149
LS on network-based CRS interference mitigation





Source: Ericsson

Abstract: 

LS on network-based CRS interference mitigation.
During its work within the WI on UE requirements for network-based CRS interference mitigation, RAN4 has found out that it is beneficial for the Rel-15 UEs supporting network-based CRS interference mitigation to be informed about whether CRS muting is used or not in the serving and neighbour cells.

RAN4 will define the subframe scheme(s) for network-based CRS interference mitigation in TS 36.133.

Discussion: 

Decision:

Noted


Way forward
R4-1802850
WF on network-based CRS interference mitigation





Source: Ericsson

Abstract: 

WF on network-based CRS interference mitigation
(to be updated)
Discussion: 

Decision:

Noted


CR
R4-1802849
Introduction of network-based CRS interference mitigation





36.133
  CR-5654  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Introduction of network-based CRS interference mitigation. Network-based CRS interference mitigation is currently not supported in the specification

Introduction of network-based CRS interference mitigation for RLM, intra-frequency and inter-frequency measurement requriements, RSTD measurements for UE in RRC_CONNECTED

Discussion: 

Huawei: we have some comments on change #3~#5 and offline discussion.
Intel: Is this CR applied to Rel-15 UE only?

Ericsson: it is an example for Rel-15 UE.
Intel: how can we deal with Rel-14?

Ericsson: it is for Rel-15.
Qualcomm/Mediatek: it is pre-mature and there are a number of aspects that comapneis have different views.
Decision:

Noted


6.29
LTE CRS-Interference Mitigation performance requirements for single RX chain UEs [LTE_1RX_CRS_IM-Perf]

6.29.1
UE demodulation(36.101) [LTE_1RX_CRS_IM-Perf]
Way forward
R4-1803155
Way forward on 1Rx CRS-IM






  CR-  rev  Cat:  () v





Source: Intel
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


Performance requirements
R4-1801745
Single RX chain CRS-IM UE performance requirements





Source: Intel Corporation

Abstract: 

In this contribution we provide our views on the single RX chain CRS-IM performance requirements. In summary, we make the following proposals:

Proposal #1:
Use 64QAM FRC for Cat1bis PDSCH Test #2 (TM9 + 2 CRS APs)

Proposal #2:
Use AL2 for Cat1bis PDCCH test #1.

Proposal #3:
Use UL/DL configuration 1 and Special subframe type 4 for Cat1bis TDD test cases

Proposal #4:
Introduce MPDCCH Test #1 for scenarios with 0% interference loading.

Proposal #5:
Do not define CatM2 test cases for CE Mode A with multiple repetitions and frequency hopping

Proposal #6:
Use UL/DL configuration 1 and Special subframe type 4 for CatM2 TDD test cases

Proposal #7:
Reuse legacy CRS-IM UE capability signalling to trigger CRS network assistance
Discussion: 

Huawei: for #1, we have similar view. For #2, we prefer CCE 4 and also consider CCE 2. For #5, the frequency hopping is not fully justified.

Intel: for frequency hopping, the purpose is to check CRS-IC and we do not need to have restrict for that part.
Qualcomm: for #1, we prefer to QPSK but we compromise to have 16QAM. For #2, we prefer CCE4. We agree on TDD test configuration.

Intel: for #1, in previous meeting, we have ageed on QPSK and 64QAM as two options.
Decision:

Noted


R4-1801694
Discussion on performance requirements for Cat1bis UE with 1Rx CRS-IM





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we give analyses for performance requirements for Cat1bis UE with 1Rx CRS-IM and propose that

Proposal 1: Choose 64QAM for TM9 test.
Proposal 2: Choose AL4 for PDCCH test#1.

Discussion: 

Qualcomm: For 64QAM PDSCH test, the interference is 8dB lower than serving cell, which is not acceptable in general. UE has to do the cell search under -10 to -8dB SINR for neighbour cell.

Huawei: In my understanding, it seems no a big problem. The PSS/SSS of neighbour cell can be distinguished from seving cell.
Decision:

Noted


R4-1801695
Discussion on performance requirements for CatM2 UE with 1Rx CRS-IM





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we present PDSCH simulation results for CatM2 UE and propose that

Proposal 1: Define test cases to verify CatM2 UE performance with repetition and frequency hopping.

Discussion: 

Decision:

Noted


Simulation results
R4-1801746
Single RX chain CRS-IM simulation results for Cat1bis





Source: Intel Corporation

Abstract: 

In this contribution we provided PDSCH and PDCCH simulation results for Cat1bis UEs. The following observations were made:

Table 1. PDSCH results summary

	Scenario
	Duplex mode
	CRS-IM vs LMMSE-MRC gain @ 70% Max T-put, dB
	CRS-IM SINR @ 70% Max T-put, dB

	
	
	QPSK
	64QAM
	QPSK
	64QAM

	PDSCH test #1
	FDD
	N/A
	1.8
	N/A
	1.6

	
	TDD
	N/A
	2.0
	N/A
	1.6

	PDSCH test #2
	FDD
	2.9
	2.6
	-3.3
	5.8

	
	TDD
	3.4
	3.0
	-3.7
	5.6


Table 2. PDCCH results summary

	Scenario
	Duplex mode
	CRS-IM vs LMMSE-MRC gain @ 1% PDCCH/PCFICH Pm-dsg, dB
	CRS-IM SINR @ 1% 
PDCCH/PCFICH Pm-dsg, dB

	
	
	AL2
	AL4
	AL2
	AL4

	PDCCH test #1
	FDD
	3.0
	3.1
	3.8
	0.4

	
	TDD
	3.0
	3.2
	4.2
	0.6

	PDCCH test #2
	FDD
	N/A
	2.8
	N/A
	-0.6

	
	TDD
	N/A
	2.8
	N/A
	-0.1


The FDD simulation results are also provided in the attached Excel spreadsheets:

Discussion: 

Decision:

Noted


R4-1801747
Single RX chain CRS-IM simulation results for CatM2





Source: Intel Corporation

Abstract: 

In this contribution we provided PDSCH and PDCCH simulation results for Cat M2 UEs. The following observations were made:

Table 1. PDSCH simulation results summary

	Scenario
	Duplex mode
	CRS-IM vs LMMSE-MRC SINR gain @ 70% Max T-put, dB
	CRS-IM SINR 
@ 70% Max T-put, dB

	PDSCH test #1
	FDD
	1.9
	-2.6

	
	TDD
	1.7
	-3.2

	PDSCH test #2
	FDD
	2.3
	-3.0

	
	TDD
	2.3
	-3.9


Table 2. MPDCCH simulation results summary

	Scenario
	Duplex mode
	CRS-IM vs LMMSE-MRC gain @ 1% MPDCCH Pm-dsg, dB
	CRS-IM SINR @ 1% MPDCCH Pm-dsg, dB

	
	
	0% interf loading
	10% interf loading
	0% interf loading
	10% interf loading

	MPDCCH test #1
	FDD
	5.2
	1.1
	-3.2
	5.7

	
	TDD
	5.3
	1.0
	-2.9
	6.0

	MPDCCH test #2
	FDD
	N/A
	1.5
	N/A
	0.4

	
	TDD
	N/A
	1.4
	N/A
	0.6


The FDD simulation results are also provided in the attached Excel spreadsheets:

Discussion: 

Decision:

Noted


R4-1801748
Summary of 1RX CRS-IM simulations results for Cat1bis





Source: Intel Corporation

Abstract: 

Summary of simulation results is provided.
(to be updated)
Discussion: 

Decision:

Noted


R4-1801749
Summary of 1RX CRS-IM simulations results for CatM2





Source: Intel Corporation

Abstract: 

Summary of simulation results is provided.
(to be updated)
Discussion: 

Decision:

Noted


Draft CR
PDCCH
R4-1802446
Draft CR on 1RX CRS-IM MPDCCH CatM2 performance requirements





36.101 v15.1.0





Source: Intel Corporation

Abstract: 

Introduction of 1 RX CRS-IM CatM2 MPDCCH performance requirements. 1 RX CRS-IM CatM2 MPDCCH performance requirements and test cases.
Discussion: 

Decision:

Endorsed


R4-1803109
Draft CR on 1RX CRS-IM MPDCCH CatM2 performance requirements





36.101 v15.1.0





Source: Intel Corporation

Abstract: 

Introduction of 1 RX CRS-IM CatM2 MPDCCH performance requirements. 1 RX CRS-IM CatM2 MPDCCH performance requirements and test cases.
Discussion: 

Decision:

Withdrawn


R4-1801987
draft CR for enhanced PDCCH demodulation performance for category 1bis UE with CRS-IM





36.101
  CR-4922  Cat: B (Rel-15) v15.1.0





Source: Qualcomm Incorporated

Abstract: 

Introduce enhanced PDCCH demodulation performance for category 1bis UE with CRS-IM. RAN4 is working on enhanced PDCCH demodulation performance for category 1bis UE with CRS-IM. 

Introduce enhanced PDCCH demodulation performance for category 1bis UE with CRS-IM.
Discussion: 

Intel: the not all sessions are covered like Annex. We also need cover TDD test cases.
Decision:

Revised to R4-1803110 (from R4-1801987) 


R4-1803110
draft CR for enhanced PDCCH demodulation performance for category 1bis UE with CRS-IM





36.101
  CR-4922  Cat: B (Rel-15) v15.1.0





Source: Qualcomm Incorporated

Abstract: 

Introduce enhanced PDCCH demodulation performance for category 1bis UE with CRS-IM. RAN4 is working on enhanced PDCCH demodulation performance for category 1bis UE with CRS-IM. 

Introduce enhanced PDCCH demodulation performance for category 1bis UE with CRS-IM.
Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that the cover sheet had wrong Release. So it was revised to R4-1803580. R4-1803580 was agreed.


PDSCH
R4-1802444
Draft CR on 1RX CRS-IM PDSCH Cat1bis performance requirements





36.101 v15.1.0





Source: Intel Corporation

Abstract: 

Introduction of 1 RX CRS-IM Cat1bis PDSCH performance requirements. 1 RX CRS-IM Cat1bis PDSCH performance requirements and test cases.
Discussion: 

Decision:

Revised to R4-1803111 (from R4-1802444) 


R4-1803111
Draft CR on 1RX CRS-IM PDSCH Cat1bis performance requirements





36.101 v15.1.0





Source: Intel Corporation

Abstract: 

Introduction of 1 RX CRS-IM Cat1bis PDSCH performance requirements. 1 RX CRS-IM Cat1bis PDSCH performance requirements and test cases.
Discussion: 

Decision:

Endorsed


R4-1802445
Draft CR on 1RX CRS-IM PDSCH CatM2 performance requirements





36.101 v15.1.0





Source: Intel Corporation

Abstract: 

Introduction of 1 RX CRS-IM CatM2 PDSCH performance requirements. 1 RX CRS-IM CatM2 PDSCH performance requirements and test cases.
Discussion: 

Huawei: this does not cover all the part. We prefer to agree in a package.


Intel: Do you have any comment on the technique part?
Decision:

Revised to R4-1803168 (from R4-1802445) 


R4-1803168
Draft CR on 1RX CRS-IM PDSCH CatM2 performance requirements





36.101 v15.1.0





Source: Intel Corporation

Abstract: 

Introduction of 1 RX CRS-IM CatM2 PDSCH performance requirements. 1 RX CRS-IM CatM2 PDSCH performance requirements and test cases.
Discussion: 

Decision:

Endorsed


6.30
LTE DL 8Rx antenna ports [LTE_8Rx_AP_DL-Core]

6.30.1
UE RF [LTE_8Rx_AP_DL-Core]

R4-1801858
Work plan for WI on UE requirements for LTE DL 8Rx antenna ports





Source: Huawei,HiSilicon

Discussion: 

Decision: 

The document was Approved.

R4-1801856
Discussion on RF requirement for 8Rx





Source: Huawei,HiSilicon

Abstract: 

UE RF requirement for 8Rx single carrier

Discussion: 

Decision: 

The document was approved.



R4-1801857
CR on UE RF requirement for 8Rx 





36.101
  CR-4910  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Secretary pointed out inconsistencey Cat B for 3GU and Cat F for CR coversheet.
Discussion: 

Ericsson: When we introduce a feature, all the relevantr requirement should be included in the CR.

Huawei: In the 8Rx, it is agreed that only REFSENS is redefined which is already agreed.

Note: the content is agreed.

Decision: 

The document was revised in R4-1803444.


R4-1803444
CR on UE RF requirement for 8Rx 





36.101
  CR-4910  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Revision number should have been “1”

Discussion: 

Decision: 

The document was revised in R4-1803450.



R4-1803450
CR on UE RF requirement for 8Rx 





36.101
  CR-4910  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was agreed.



R4-1802526
Initial discussion on RF requirement for 8Rx CA





Source: Huawei, HiSilicon

Abstract: 

This contribution is the initial discussion of 8Rx CA.

Proposal 1: Band combinations supporting 8Rx should be proposed by operators/companies, not all of band combinations automatically support 8Rx if single carrier supports 8Rx.
Proposal 2: CA_41A-42A is introduced as the band combination which supports 8Rx feature, B41 and B42 can support 8Rx at the same time.
Proposal 3: The REFSENS exceptions for 2Rx and 4Rx can be reused when the REFSENS exception is due to harmonic, close proximity, cross band isolation, etc. When no exception is allowed, the 8Rx REFSENS is tightened with the same value with single carrier ΔRIB,8R.
Discussion: 

Note: RAN4 addresees to avoid having many notes in the future.
Decision: 

The document was approved.


6.30.2
Others [LTE_8Rx_AP_DL-Core]

6.31
Other Rel-15 WIs Maintenance [WI code]

6.31.1
RF [WI code or TEI15]
<BS RF CR>

Session chair note: With respect to the following CRs, they need to be revised according to the situations. 
- if CRs are not generated based on the latest spec, the coversheet as well as the whole content shall be changed.
- if CRs are generated based on the latest spec, only the coversheet need be revised. 
R4-1802290
CR to 36.104: Introduction of new additional unwanted emission limit for L-Band





36.104
  CR-4759  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Secretary pointed out inconsistencey 15.1.0 for 3GU and 15.0.1 for CR coversheet.
Abstract: 

Added the unwanted emission limit in 1518-1520 MHz which was not included  when Band 74, 75 and 50 were specified since still under definition

Discussion: 

The content is agreed.

Decision: 

The document was revised in R4-1803225.



R4-1803225
CR to 36.104: Introduction of new additional unwanted emission limit for L-Band





36.104
  CR-4759  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Discussion: 

The content is agreed.

Decision: 

The document was agreed.

R4-1802291
CR to 36.141: Introduction of new additional unwanted emission limit for L-Band





36.141
  CR-1118  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Secretary pointed out inconsistencey 15.1.0 for 3GU and 15.0.1 for CR coversheet.
Abstract: 

Added unwanted emission limit in 1518-1520 MHz for Band 74, 75 and 50

Discussion: 

Decision: 

The document was revised in R4-1803226.



R4-1803226
CR to 36.141: Introduction of new additional unwanted emission limit for L-Band





36.141
  CR-1118  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Discussion: 

Decision: 

The document was agreed.

R4-1802292
CR to 37.104: Introduction of new additional unwanted emission limit for L-Band





37.104
  CR-0807  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Secretary pointed out inconsistencey 15.1.0 for 3GU and 15.0.1 for CR coversheet.
Abstract: 

Added unwanted emission limit in 1518-1520 MHz for Band 74, 75 and 50

Discussion: 

Decision: 

The document was revised in R4-1803227.


R4-1803227
CR to 37.104: Introduction of new additional unwanted emission limit for L-Band





37.104
  CR-0807  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Secretary pointed out inconsistencey 15.1.0 for 3GU and 15.0.1 for CR coversheet.
Abstract: 

Added unwanted emission limit in 1518-1520 MHz for Band 74, 75 and 50

Discussion: 

Decision: 

The document was agreed.


R4-1802513
CR to 37.141: Introduction of new additional unwanted emission limit for L-Band





37.141
  CR-0812  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Secretary pointed out inconsistencey 15.1.0 for 3GU and 15.0.1 for CR coversheet.
Abstract: 

Added unwanted emission limit in 1518-1520 MHz for Band 74, 75 and 50

Discussion: 

Decision: 

The document was revised in R4-1803228.


R4-1803228
CR to 37.141: Introduction of new additional unwanted emission limit for L-Band





37.141
  CR-0812  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Discussion: 

Decision: 

The document was agreed.



R4-1802293
CR to 36.141: Introduction of new additional unwanted emission limit for L-Band





36.141
  CR-1119  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Added unwanted emission limit in 1518-1520 MHz for Band 74, 75 and 50

Discussion: 

Decision: 

The document was withdrawn.


<UE RF>
<Co-existence between B12/17 and B51>

No presentation is needed.

Session chair note: The change is allow Band 12 and 17 and CA combos including them to protect Band 51 DL with exceptions for higher emissions at 3rd Tx harmonic by applying ‘Note 2’.

The chair is not sure originally why B12/17 (or US specific bands) needs to protect B51?
R4-1801907
Correction of UE co-existence from bands 12/17 into band 51





36.101
  CR-4913  Cat: F (Rel-15) v15.1.0





Source: Sequans Communications

Abstract: 

Allow exceptions for harmonic emissions from bands 12/17 into band 51.

Discussion: 

Note that people are ok for US specific bands not to protect Band 51 other than Huawei.

Decision: 

The document was noted


R4-1801849
Japanese regulation regarding HPUE UL CA in Band 41





Source: KDDI Corporation

Abstract: 

Same contribution is submitted to RAN2 as well.  This contribution tries to share issues regarding HPUE UL CA operation in Japan.  Suggestions to solve issues would be also included but another solution is also welcomed.PC2 UL CA operation is not allowed in Japan.  Some considerations are necessary.

Discussion: 

Nokia: it is too late to introduce this signalling in RAN2

Sprint: it would be difficult to add new signalling to the previous release. In Japan, BS can not configure 2UL CA with HPUE. We think that Nokia’s proposal can solve the problem.

KDDI: eNB cannot disable HPUE CA.
Decision: 

The document was noted.



<Correction of applicable bands for PC1 >
No presentation is needed.

Session chair note: 
1. The change is PC1 should be supported in Band 20, not Band 21.
2. “TS” should be removed from TS36.101 in TS field in the coversheet.
R4-1801995
Correction of a target band for FDD class 1 HP-UE





36.101
  CR-4923  Cat: F (Rel-15) v15.1.0





Source: SoftBank Corp.

Abstract: 

Correction of a band to support FDD class 1 HP-UE (B21 to B20)

Discussion: 

Note: the contet is agreed.

Decision: 

The document was revised in R4-1803206.


R4-1803206
Correction of a target band for FDD class 1 HP-UE





36.101
  CR-4923  Cat: F (Rel-15) v15.1.0





Source: SoftBank Corp.

Abstract: 

Correction of a band to support FDD class 1 HP-UE (B21 to B20)

Discussion: 

Decision: 

The document was agreed.

R4-1802130
Correction of band 72 MOP





36.101
  CR-4933  Cat: F (Rel-15) v15.1.0





Source: Nokia, Airbus DS SLC

No presentation is needed.

Session chair note: 
1. The change is Band 72 added into Tables 6.2.2-1 and 6.2.2B-1.

Discussion: 

R&S: Tolerance for UL MIMO should be corrected.

Decision: 

The document was revised in R4-1803229



R4-1803229
Correction of band 72 MOP





36.101
  CR-4933  Cat: F (Rel-15) v15.1.0





Source: Nokia, Airbus DS SLC

No presentation is needed.

Session chair note: 
1. The change is Band 72 added into Tables 6.2.2-1 and 6.2.2B-1.

Discussion: 

R&S: Tolerance for UL MIMO should be corrected.

Decision: 

The document was agreed


R4-1802766
Correction to Band 72 ProSe frequencies





36.101
  CR-4957  Cat: F (Rel-15) v15.1.0





Source: ROHDE & SCHWARZ

No presentation is needed.

Session chair note: The change is Corrected the frequency range for Band 72 ProSe UE receive.
Discussion: 

Decision: 

The document was agreed.



R4-1801646
UE-to-UE coexistence requirements to protect B29 from LTE/NR Band 71





Source: LG Electronics France

Abstract: 

In paper, we propose UE-to-UE coexistence relaxation to protect Band 29 since the frequency gap is just 19MHz from upper edge of B71 to lower Rx band of B29

Proposal 1: The protection level with -40dBm/MHz to protect Band 29 UE is reasonable protection level for both LTE band 71 UE and NR band n71 UE.
Proposal 2: To satisfy the -40dBm/MHz, the number of RB should be restricted w/ less than or equal to 65 RBs or 85RBs for 15MHz or 20MHz CBW respectively for both LTE and NR band 71 UE.
Discussion: 

Skyworks: It would be useful to know attention from filter.

Qualcomm: with 19 MHz separation, mask is -13dBm/MHz. if we have 10dB attention from duplexer, then, the achieved value is around -23dBm/MHz. we think that the proposal here is still challenging. The proposal is new idea we have not ever seen.

Dish: we disagree with both proposals. In the TR, we agreed -50dBm/MHz to be met without A-MPR or RB restriction.

LGE: we provided attention data which is 9dB. That is similar to what Qualcomm mentioned. -50dBm/MHz is not possible to be met by Band 71 terminals. We shared practical data with measurement. Based on Qualcomm’s comment, we may need to have more relaxation. But we need to study further. 

Decision: 

The document was noted.



R4-1801648
CR on UE-to-UE coexistence requirements to protect band 29 from LTE band 71





36.101
  CR-4869  Cat: F (Rel-15) v15.1.0





Source: LG Electronics France

Abstract: 

We propose UE-to-UE coexistence relazation to protect Band29 from LTE band 71

Discussion: 

Decision: 

The document was noted.


6.31.2
RRM [WI code or TEI15]
R4-1802857
Editorial correction in RSTD requirements for UE category 1bis





36.133
  CR-5655  Cat: F (Rel-14) v14.6.0





Source: Ericsson

Abstract: 

Editorial correction in RSTD requirements for UE category 1bis. Inter-frequency RSTD requirements for UE category 1bis are in a wrong part of the specification.
Moving the inter-frequency RSTD requirements for 1bis UE into the right part of the specification.
Discussion: 

R&S: overlapping R4-1482
Decision:

Agreed


R4-1802858
Editorial correction in RSTD requirements for UE category 1bis





36.133
  CR-5656  Cat: A (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Editorial correction in RSTD requirements for UE category 1bis. Inter-frequency RSTD requirements for UE category 1bis are in a wrong part of the specification.
Moving the inter-frequency RSTD requirements for 1bis UE into the right part of the specification.
Discussion: 

Decision:

Agreed


6.31.3
Demodulation and CSI [WI code or TEI15]

7
New radio access technology [NR_newRAT]

R4-1802107
TS 38.307 v0.1.0





38.307 v0.1.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Approved.
7.1
Features list and feature related capability signaling [NR_newRAT-Core]

R4-1802140
Updated UE feature list for NSA





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was noted
R4-1803277
Updated UE feature list for NSA





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Withdrawn.
R4-1802139
Summary of email discussion on UE feature list for NSA





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

=> For 60Khz SCS, it is agreed to introduce capability signalling per UE for FR1. Further discussion on the mandatory or optional in this week is needed. 
For CA and EN-DC capability: 

During RAN4 #86, continue to discuss overall EN-DC/NR CA capability framework including (aggregated) channel bandwidth, CA bandwidth class, supported SCS and non-contiguous intra-band CA frequency span, etc
The capbability of supporting SCS within the single carrier in the CA configuration will be signalled separately, i.e., there is no need to mandantory UE to support mixed numerologies in CA case. 
If a UE supports inter-band NR CA including both FR1 band(s) and FR2 band(s), the UE shall support two mixed numerologies between FR1 band(s) and FR2 band(s) in DL and UL with or without capability signalling
Capability signalling for CA case can be further discussed. 
Non-contiguous intra-band CA frequency span is applicable only to FR2 (FFS for whether applicable for downlink only or both downlink and uplink)
Continue to discuss the followings during RAN#86
· Option1: Combine CA bandwidth class, i.e. no dedicated capability
· Option2: Type 1
For Simultaneous reception and transmission for inter band CA or EN-DC, the capability signalling is per band combination. Whether to mandating this feature in certain band combiantions will FFS. 
The capability of asynchornized FDD-FDD intra-band LTE-NR DC is per band combination
For RRM capability: 
Renamed to “Simultaneous reception of data and SS block with different numerologies when UE conducts the serving cell measurement or intra-frequency measurement with SSB within the active BWP”
· FFS: inter-band CA case
Type 4 (per UE) and applicable only to FR1
For modulation order

64QAM for PDSCH is mandatory without capability at least for all FR2 bands defined within Rel.15 timeframe
Capability can be discussed in future, e.g. when low cost device (e.g. IoT) and/or higher frequency band in FR2 are introduced
64QAM for PUSCH is mandatory without capability at least for all bands defined within Rel.15 timeframe
Capability can be discussed in future, e.g. when low cost device (e.g. IoT) and/or higher frequency band in FR2 are introduced
256QAM for PDSCH for FR1 is mandatory with Type 4 capability signalling. It can be revisited in the future whether the 256QAM is mandated in all UE types or cateogories.
If capability signalling is introduced for FR2 256QAM PDSCH and PUSCH (pending on the feasibility study), it shall be type 1 signalling. FFS on whether type 1 is sufficient considering the number of supporting MIMO layers. 

256QAM for PUSCH for FR1 is optional with type 1 capability signalling. RAN4 can further discuss to mandate 256QAM for PUSCH for FR1 in future release. 

pi/2-BPSK for PUSCH is optional
Type 4 (per UE) with FR1/2 differentiation
RAN4 will define the same minimum requirements for pulse-shaped pi/2 BPSK and non pulse-shaped pi/2 BPSK for FR2.
pi/2-BPSK for PUCCH format 3/4 is optional 
Type is same as pi/2-BPSK for PUSCH, i.e. Type 4 (per UE) with FR1/2 differentiation
Other capability

Remove number of MIMO layers from RAN4 feature list
No capability signalling for number of Rx/Tx ports. We can revisit the need of capability signalling of number of Tx ports when we discuss the number of MIMO layers in this week. 
Continue to discuss necessity of the capability of BWP switching delay during RAN#86
Capability signaling for ECP will be Type 4 (per UE) if we introduce the capability signalling. FFS for wehther ECP is mandatory or optional. FFS for wehther we need this feature for FR2 pending on the further check from operators in this week.
Postpone the non-continuous CP-OFDM for uplink feature to June 2018. 
RAN4 can inform the Type 4 (per UE) capability for the feature of PA calibration gap in RAN4 #86 meeting (detailed wording of information can be discussed). RAN4 will further discuss the UE capability in the future. We can revisit the need of calibration gap once RAN4 reach consensus. 
It is common understanding it is not feasible to support 1-symbol GP for 120khz for FR2 and 60khz for FR1 according to current TA offset design. RAN4 can further disucss the solutions to enable this feature. If no consensus reached, this feature will not be supported in Rel-15

Capability signalling type for 1-symbol GP for 120KHz SCS in unpaired spectrum will be type 4 for FR2. RAN4 will further discuss whether it is feasible to support this feature or not in Rel-15. 

Capability signalling type for 1-symbol GP for 60KHz SCS in unpaired spectrum will be type 4 for FR1. RAN4 will further discuss whether it is feasible to support this feature or not in Rel-15. 
Introduce capability signaling of [non-default] UE power class, and Type 1 (per band) signaling
· FFS: Default power class(es) for FR2. ( different UE device types may have different default power class) 
FFS: Definition under inter-band NR CA and EN-DC
RAN4 will further discuss the mandantory of PC2 for FR1 in certain region. 
Capabilities for LTE/NR coexistence
7.5kHz UL raster shift is mandatory in the SUL bands with uplink sharing either from UE perspective or from network perspective 
Further discussion on supporting 7.5kHz UL raster shift for LTE-NR co-existence for Band n2, n5 and n66. 
It is common understanding that some UE support UL sharing from UE perspective and some UE does not support UL sharing from UE perspective, UE need to indicate the supports to the network. For UE supporting UL sharing from UE perspective, the capability signaling type for “Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective” shall be per band combination 
Continue discuss on the freture 1-14, 1-15 and 1-16 in this meeting. 

Decision: 

The document was Noted


R4-1803279 WF on UE feature list for CA/EN-DC, other capability and LTE-NR co-existence





Source: Intel
Agreement: 

RAN4 will ask the feability of removing certain capability signaling after ASN.1 forzen. 

Merge RAN1 feature 0-9 and RAN4 feature 2-2
To inform RAN2 from RAN4 perspective UE shall be able to signal the supported SCS per CC for each band combinations.
For Non-contiguous intra-band CA frequency span, RAN4 shall follow the agreed LS

Split the feature 2-4 into EN-DC and NR-CA. Type 3 capability signalling (per band combnation) is applied for both EN-DC and NR-CA. Further discuss in RAN4 86bis whether to mandate this feature for both EN-DC and NR-CA
Rename feature to “Almost contiguous UL CP-OFDM”. RAN4 inform RAN2 to introduce Type 4 signalling with per-FR1/FR2 differentiation. RAN4 will continue to discuss whether to introduce the requirements. 
Power Class for FR1 EN-DC and NR CA mode need to be signaled as UE capability
Power Class for FR1 EN-DC and NR CA is per band combination capability
RAN4 will continue discuss the missing capability signaling for power class if any in this week

Introduce Type 1 capability signalling for 7.5 kHz UL raster shift. RAN4 will continue discuss the decision of recommendation of mandary or optional of feature in this week. If RAN4 agreed to recommend this feature as mandatory without signalling, the capability signalling will be removed from the LS to RAN2. 
For Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective, UE Capability signalling shall be type 3 (per band combination). UE Capability signalling elements. Capability 1: ~0us switching type. Capability 2: <20us switching type. 
Keep feature ‘Support of UL sharing from UE perspective’. The capability signaling type is type 3 (per band combination). 
Prerequisite feature groups of feature 1-12 is 1-11
Remove “Supplemental uplink features” from RAN4 discussion since this feature will be discussed RAN1 feature
For 256QAM in FR2, the capability signaling type is Type 1. RAN4 will continue to discuss whether to introduce the requirements.
FR1 and FR2 differential is not needed for BWP switching delay 
Feature “Number of Tx ports” is removed 
We need FR1 and FR2 differential for the capability of feature “Simultaneous reception of data and SS block with different numerologies when UE conducts the serving cell measurement or intra-frequency measurement” 

Decision: 

The document was Revised in R4-1803522
R4-1803522 WF on UE feature list for CA/EN-DC, other capability and LTE-NR co-existence





Source: Intel

QC: For uplink raster shift, we have concerns considering the UE testing effort. 

ZTE: We prefer to mandatory this feature with capability signalling 

Nokia: We did not conclude the PA gap issue yet. 

Huawei: On mixed numerologies for CA, the name was changed. It is related to detailed signalling design. We are wondering how many bits are needed.

Intel: For power class, we may need to consider the separate the signalling for EN-DC and NR-CA. 

Agreement: 

Agree the 7.5KHz raster shift as mandatory without capability signalling. 7.5kHz UL raster shift is mandatory in Bands n1, n2, n3, n5, n7, n8, n20, n28, n66. RAN4 can revisit the above bands in the future release. 7.5KHz raster shift is not mandantory for other LTE refarming band except the bands which were agreed to support 7.5kHz UL raster shift as mandatory
Introduce type 4 (per UE for FR2 only) UE capability signalling to inform network that the UE needs PA calibration gap for meeting the UE Tx requirements. If UE does not indicate this capability, the UE meetis the UE Tx requirements without PA calibration gap  

Keep the name of feature “Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective”. Add the clarifications in the remark column to clarify this feature is the switching time between LTE UL and NR UL in the same carrier
Change the feature “Support of UL sharing from UE perspective” name to “Support of EN-DC with LTE-NR coexistence in UL sharing from UE perspective”

Agree to split the capability signalling into power class for EN-DC and power class for NR-CA
The agreement for 60KHz in WF does not revert the agreement of optional feature of 60KHz SCS. 

Decision: 

The document was Revised in R4-1803551
R4-1803551 WF on UE feature list for CA/EN-DC, other capability and LTE-NR co-existence
Decision: 

The document was Approved.
R4-1803278 WF on UE feature list for RRM and modulation order






Source: NTT DoCoMo

Decision: 

The document was Revised in R4-1803523
R4-1803523 WF on UE feature list for RRM and modulation order






Source: NTT DoCoMo

Agreement: 

Recommendation for TSG-RAN of feature ” pi/2-BPSK for PUCCH format ¾” and “” pi/2-BPSK for PUSCH” for FR1 is optional 

Change the Recommendation for TSG-RAN of feature ” pi/2-BPSK for PUCCH format ¾” and “” pi/2-BPSK for PUSCH” for FR2 to TBD

Decision: 

The document was Revised in R4-1803552
R4-1803552 WF on UE feature list for RRM and modulation order






Source: NTT DoCoMo

Agreement: 

Decision: 

The document was Approved.
R4-1803280 LS on UE feature list 






Source: NTT DoCoMo

Decision: 

The document was Revised in R4-1803288
R4-1803288 LS on UE feature list 






Source: NTT DoCoMo

Decision: 

The document was Approved.
R4-1803524 LS on UE feature list





Source: NTT DoCoMo

Decision: 

The document was Revised in R4-1803564
R4-1803564 LS on UE feature list





Source: NTT DoCoMo

Decision: 

The document was Approved.
7.1.1
General [NR_newRAT-Core]

R4-1803055
Essential aspects for UE feature list





Source: Ericsson

Abstract: 

Proposal 1: It’s important to inform RAN5 for mandatory features either with or without capability signalling it shouldn’t be up to UE declaration but are taken as mandatory requirements to be passed, in case there are RAN4 requirements defined for such mandatory features.

Proposal 2: It’s important to inform plenary when the IOT testability is achieved so RAN should make decision to trigger mandatory requirements to change status as mandatory, instead of conditionally optional.

Proposal 3: In case the UE capability signalling is considered as essential to be reported correctly, further signalling tests should be in place, to ensure the reporting correctness.

Proposal 4: It’s important to inform RAN2 the current definition of UE capability is not up to date and should be corrected by the a more proper definition, instead of taken as indication if the feature is successfully tested.

Discussion: 

Decision: 

The document was Noted.
R4-1802375
IoT Bits for NR





Source: Qualcomm Incorporated

Abatract: 

Proposal 1. Introduce IoT bits for all channel bandwidths in FR1 and FR2.

Proposal 2. Introduce IoT bits for mandatory SCS for FR1 and FR2.
Proposal 3. Introduce IoT bits for PI/2 BPSK if it is mandatory.

Discussion: 

Nokia: it is better for RAN plenary to discuss the IoT bits. 
Huawei: We agree with Nokia. Is the same meaning for IoT bit and mandatory with capability signalling. 

QC: We are fine to have the discussion in RAN. 

Decision: 

The document was Noted.
R4-1802117
UE feature list and capability signaling considerations





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Noted.




R4-1802918
Views on RAN4 NR UE features and capabilities signalling





Source: Intel Corporation

Abstact:

Proposal #1:
Introduce per-UE / per-FR signalling of supported SCS in case 60kHz SCS for FR1 is defined as an optional feature.

Proposal #2:
No additional Maximum UE channel bandwidth UE capability signalling needed.

Proposal #3:
Introduce Type 4 (Per-UE) capability signalling for FR1 for “Simultaneous reception of data and SS block with different numerologies”

Proposal #4:
Introduce per-BC UE capability signalling of “Simultaneous reception and transmission for inter band NR CA or EN-DC (TDD-TDD or TDD-FDD)”

Proposal #5:
Introduce per-BC signalling of “asynchronous FDD-FDD Intra-band LTE-NR DC”

Proposal #6:
Introduce per-CC signalling of the SCS in the BPC. Further discuss additional capability signalling to differentiate mixed numerologies UE capabilities for intra-band and inter-band CA.

Proposal #7:
Do not include Number of UE Rx/Tx ports into RAN4 feature list. Keep number of Rx/Tx ports up to UE declaration. 

Proposal #8:
Define Per-BC UE capability signalling for switching time between LTE UL and NR UL for EN-DC

Proposal #9:
FFS whether to include BWP switching delay into feature list. Signalling details are subject to switching discussion.

Proposal #10:
FFS whether to include “Non-contiguous intra-band CA frequency span” into feature list. Signalling details are subject to the FR2 CA BW Class discussion.

Proposal #11:
Include “PA calibration gap” into feature list. Signalling details are subject to PA calibration gap discussion.

Proposal #12:
Do not include “UE power class” into feature list. Define per-band capabilities signalling for “UE power class”. Further discuss CA PC assumptions.
Discussion: 

Decision: 

The document was Noted.



R4-1802335
On other NR feature list





Source: HuaWei Technologies Co., Ltd

Abstract: 

The email discussion on RAN4-led feature list was triggered and the summary of companies’ views are provided in [1,2]. We had separate contributions for 60KHz SCS, support of 256QAM, SUL related features, mixed numerologies for CA, BWP switching delay, and simultaneous Tx and Rx. In this contribution, we would like to provide our views on the rest of feature groups.

Discussion: 

Decision: 

The document was Noted.
7.1.2
60Khz SCS for UE [NR_newRAT-Core]

R4-1802379
Considerations for UE feature support of 60kHz





Source: Qualcomm Incorporated

Abstact: 

Observation 1: With symbol level alignment, PI and CBG-HARQ, forward compatibility support for 60KHz is not an issue

Observation 2: Even though 60KHz offers tightener symbol level demodulation pipelining, the overall UE processing timeline advantage of 60KHz compared with 30KHz is only marginal.

Based on these observations it is clear that the claims in [1] are unfounded. RAN4 should maintain the decision that 60kHz support is optional

Discussion: 

Huawei: For observation 1, PI is optional without it, it is not clear whether forward compatibility can be guaranteed. For figure 2 and figure 3, the target BLER is different from the requiremetns for URLLC.
QC: We can further check on the PI. We encourage Huawei to check the BLER requirements for URLLC. 

Decision: 

The document was Noted.
R4-1801558
On UE support SCS





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

We propose to revisit the RAN4 agreement on the optional UE support of 60kHz SCS in R15 taking into account the impact on “Forward compatibility” based on RAN guidance. We also encourage other companies to look into this issue and give the corresponding analysis.

Discussion: 

QC: we had agreement on the optional of supporting 60khz SCS. We do not have unlicensed operation for NR in Rel-15. For high speed scenario, NCP is suggested but we think the comparision is not approrited. 
Huawei: WF was agreed without considering the forward compatibility. 

Nokia: URLLC is one type of UE. We do not need to mandate the 60KHz SCS for all UEs. 

Huawei: Whether URLLC is one type of UE is not decided yet 

ZTE: Not clear about the link of support 60KHz SCS and URLCC. Whether to have better performance is part of performance enhancement discussion. 
=> defer the conclusion of the mandatory or optional support of 60KHz SCS after we agreed on how to support URLLC. If no censonsues reaches on mandatory support of 60KHz SCS by end of Rel-15, we need to follow the previous agreements, i.e, 60KHz SCS supporting is optional.
Decision: 

The document was Noted.




7.1.3
256QAM for BS and UE [NR_newRAT-Core]

R4-1801759
Views on 256QAM support for NR FR2





Source: Intel Corporation

Abstact: 

Proposal #1:
Do not introduce 256QAM DL/UL requirements for FR2 in Rel-15.

Discussion: 

Huawei: For 1st observation, we see better performance can be achevied in our paper. For observation 2, it is pressmestic assumptions. 
ZTE: For proposal, is that proposed to remove this feature or not define the requirements for Rel-15.
Nokia: We agree with Huawei on observation 2. 

NTT DoCoMo: Whether the same observation can be obtained for 120kHz SCS?

Ericsson: We have similar results showing the similar conclusions. 

Intel: We can conclude 256QAM based on the feasible EVM performance. However, it is not clear how to proceed the discussion for feasible EVM performance. 

Samsung: For both uplink and downlink, it is chanllaging to achieve reasonable EVM performance for FR2. We agreed the timeline in the previous meeting. 

ZTE: we support not introduce 256QAM in FR2. 

CMCC/NTT DoCoMo/AT&T: we can support 256QAM as optional feature

Ericsson: We observed about 5dB power back-off to support 256QAM 

QC: it is not feasible to support 

Nokia: BS EVM performance has impact to the UE performance. It is up to BS declaration to support 256QAM. 

Samsung: We think it may be degrade the system performance if 256QAM is configured considering the potential power back-off. 

Ericsson: we had paper on the power back-off for supporting 256QAM. There is no performance gain. 

It is not feasible and beneficial to support 256QAM in Rel-15

Supporting: Ericsson, QC, Intel, Samsung, ZTE

Objecting: Nokia, Huawei. 

=> It is common understanding even if the 256QAM is optional in UE, BS can still declare whether to support 256QAM. Whether to introduce 256QAM in Rel-15 will be further discussed. 
Option 1: Do not define 256QAM requirements and capability signalling for 256QAM for FR2 in Rel-15 in RAN4 specification. We can further discuss to introduce 256QAM in future release in release independent manner. 

Option 2: Define the 256QAM for FR2 as optional features in Rel-15. RAN4 will further discuss the requirements including EVM, power back-off and so on. 

Option 1: Ericsson, Samsung, QC, Intel, ZTE, LG, MTK

Option 2: CMCC, NTT DoCoMo, AT&T, Huawei, Nokia

Decision: 

The document was Noted.



R4-1802568
On 256QAM transmission and PA output power & efficiency in FR2





Source: Ericsson

Abstract: 

Considers impact of 256QAM on achievable output power

Proposal 1: Do not include 256QAM requirements in release 15

Discussion: 

Decision: 

The document was Noted.



R4-1802755
On EVM requirement for 256-QAM in FR2





38.104 v..





Source: Ericsson

Abstract: 

While the EVM level for 256QAM in FR1 has been set [1], for FR2 RAN4 is currently studying the feasibility 256QAM. Given the severity of RF impairments in FR2 and the extreme impact on 256QAM modulation compared to lower modulation schemes, we bring further analysis to illustrate some RF impairments including phase noise and propose a range of % EVM values for FR2

Discussion: 

Decision: 

The document was Noted.
R4-1801578
Consideration on 256 QAM support





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Proposal 1: DL 256QAM for FR2 is introduced in Rel-15. For UE 256QAM support is optional.

Proposal 2: The EVM requirement in Table 2-2 is specified for FR2 BS.

Discussion: 

Decision: 

The document was Noted.



R4-1803032
Link level simulation results for BS EVM requirements evaluation in FR2





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Link level simulation results for BS EVM

Discussion: 

Decision: 

The document was Noted.



7.1.4
SUL related features for BS and UE [NR_newRAT-Core]

R4-1801633
On SUL related capability





Source: Huawei, HiSilicon

Abstact: 

Proposal 1: 7.5kHz UL raster shift is mandatory and shall be deleted from the UE feature list.
Proposal 2: SUL capability can be reported by support of the SUL band combinations. SUL with different numerology from DL and dynamic switch between UL and SUL based on DCI are mandatory so no need to list as capabilities.
Proposal 3: For 3-3 switching time between LTE and NR for EN-DC, there are two values to be reported based on per band (type 1). For 3-4 support of UL sharing from UE perspective, UE should be mandatory to be able to support so no need for this item.

Discussion: 

Decision: 

The document was Noted.



R4-1802115
UE requirements for introducing UL sharing from the UE perspective





Source: Nokia, Nokia Shanghai Bell

Abstact: 

Proposal 1: UE capability is defined for UL sharing from the UE perspective to enable the feature to be used for Rel-15 UEs.

Proposal 2: Decide if the UE supporting UL sharing from the UE perspective is allowed to require TDM based single UL transmission for all EN-DC band combinations, which utilize the shared UL carrier for LTE and NR UL.

Proposal 3: If the UE is allowed to request TDM based single UL transmission when UL sharing from the UE perspective is used for such EN-DC band combinations, where TDM based single UL is not otherwise allowed, SUL without and with UL sharing from the UE perspective should be separated in TS38.101-3 (e.g. as shown in Table 1)

Proposal 4: Confim that UEs supporting UL sharing from the UE perspective are allowed to support simultaneous LTE and NR transmissions on the shared UL carrier.

Proposal 5: If UEs both dual and single UL support are allowed for UL sharing from the UE perspective, define suitable UE capabilities to distinguish these different UE types 

Proposal 6: No UE switching time allowed to switch between LTE UL and NR UL on the shared UL carrier when no 7.5 kHz UL subcarrier raster shift is used. No UE switching time is allowed, when the UE supports simultaneous transmission of LTE and NR UL on the shared UL carrier.

Proposal 7: When 7.5 kHz UL subcarrier raster shift is used, the UE switching time between LTE UL and NR UL on the shared UL carrier shall be less than 20 us.

Observation 1: For setting UE requirements for UL sharing from the UE perspective it is assumed here that no other deployment constraints are defined apart from ensuring that LTE and NR UL transmissions do not overlap in frequency and TDM based single UL transmission is enabled for the UEs that need it.

Discussion: 

Huawei: RAN did not agree that WG cannot discuss the uplink sharing from UE perspective in Q1 2018. On RAN4 previous agreement on switching time, the understanding in this paper is not corrected. Regardless of raster shift, switching time still could be almost zero.
Nokia: RAN #77 has agreed a Tdoc and RAN #78 has summarized the decision in the report to SA. The RAN plenary summary was shared on the RAN reflector. In current EN-DC band combination, for some combinations, single uplink is not allowed but UE could still transmit in TDM manner.  

Decision: 

The document was Noted.



R4-1802347
On LTE-NR orthogonality for UL Sharing 





Source: ZTE Corporation

Abstract: 

In this contribution, we discuss on the issue of the orthogonality between LTE and NR in the same carrier due to spectrum confinements applied on NR signals.

Observation 1: In ideal case with perfect time and frequency synchronization and spectrum confinement applied on NR signal, LTE signal has no interference to NR signal, but NR signal has interference to LTE signal.

Observation 2: In non-ideal case with non-zero frequency offset, there is cross interference between LTE and NR signals.

Observation 3: Orthogonality degradation is observed between LTE and NR signals for UL sharing.

Proposal 1: Before the study is finalized on the impact from the orthogonality degradation, RAN4 should not exclude any additional BS requirement for UL sharing.

Discussion: 

Huawei: What is the waveform assumption in NR? 
ZTE: In equation 1, recantgle wavefore is assumed. 
Huawei: Any wavefore confinement technique is used for LTE waveforem? Most of companies assume the windowing for LTE waveform. 

ZTE: No waveform confinement technique is assumed for LTE specification for SU utilization. 

Huawei: This assumption is completely wrong. 

Nokia: We agree with the proposals. We need to check the frequency and time synchronization performance between LTE and NR. 

ZTE: The motivation of paper is to show the statements in Huawei paper that NR and LTE signal are orthgathnal. If the assumption is wrong, than Huawei statement is wrong.

Decision: 

The document was Noted.



7.1.5
Mixed numerologies for CA [NR_newRAT-Core]

R4-1801968
On mixed numerology for CA





Source: Huawei, HiSilicon

Abstact: 

Proposal 1: Introduce mixed numerology for intra-band CA as UE capability, the SCS signaling of intra-band CA should be both per Band combination and per CC in BPC.
Proposal 2: Signalling of SCS for inter-band CA should be per CC in BPC. Signalling of SCS for inter-band CA should be per CC in BPC.

Proposal 3: mixed numerology for CA signalling should be both per BC (band combination) and per CC in BPC. How to signal it per band combination to indicate RF capability is FFS.

Discussion: 

Decision: 

The document was Noted.



R4-1802919
Views on NR SCS capabilities for CA





Source: Intel Corporation

Abstact: 

Proposal #1:
Introduce per-CC signalling of the SCS in the BPC

Proposal #2:
Deprioritize mixed numerologies operation for intra-band CA scenarios.

Proposal #3:
Further discuss additional capability signalling to differentiate mixed numerologies UE capabilities for intra-band and inter-band CA.

Discussion: 

Decision: 

The document was Noted.



7.1.6
BWP related [NR_newRAT-Core]

R4-1802381
Limitations on BWP Operation





Source: Qualcomm Incorporated

Abstact: 

Proposal: RAN4 should constrain the configuration of BWP bandwidth to the set of defined channel bandwidths. 

Discussion: 

=> It is common understanding that RAN4 will only define the test cases of limiting the BWP BW to the set of defined channel bandwidth. 
Decision: 

The document was Noted.
R4-1801795
BWP switching delay





Source: Intel Corporation

Abstact: 

Proposal 1: The scope of the analysis in this paper, and the scope of the companion LS in [5], is restricted to the BB processing delay and RF transition time as indicated in Figure 2.

Proposal 2: It is proposed to define the BWP switching delays as shown in Table 1. From the gNB scheduler perspective, it is assumed that during the BWP switching procedure the UE is not expected to transmit or to receive.

Table 1: BWP switching delay parameters

	Frequency Range
	Scenario
	Delay (us)
	Comment

	1
	1
	600
	

	
	2
	600
	

	
	3
	600
	

	
	4
	350
	No delay required from the RF perspective

	2
	1
	600
	

	
	2
	600
	

	
	3
	600
	

	
	4
	350
	No delay required from the RF perspective


Proposal 3: It is proposed to define the BWP switching delay applicability to all UEs regardless of their BWP switching capability. Thus, a separate BWP switching delay capability is not needed.

Discussion: 

Huawei: We have similary proposal as proposal 2. We support proposal 3. For proposal 1, RAN1 is still working on this aspect. We need to wait the outcome from RAN1. 
QC: what is the definition of the impact of switching 

Intel: BWP switching definition is showing in figure 2. 

Agreement: 

	Frequency Range
	Scenario
	Delay (us)(Note)
	Comment

	1
	1
	Type 1: 600us

Type 2: 2ms
	

	
	2
	Type 1: 600us

Type 2: 2ms
	

	
	3
	Type 1: 600us

Type 2: 2ms
	

	
	4
	Type 1: 350us

Type 2: 950us
	No delay required from the RF perspective

	2
	1
	Type 1: 600us

Type 2: FFSms
	

	
	2
	Type 1: 600us

Type 2: FFSms
	

	
	3
	Type 1: 600us

Type 2: FFSms
	

	
	4
	Type 1: 350us

Type 2: FFSus
	No delay required from the RF perspective


Note: Network cannot configure the shorter delay for certain UE type
Introduce the type 4 capability signaling to differential the type 1 and type 2 for each scenario if the capability signaling is agreed to be introduced. We may remove the capability signaling if RAN4 can agree single minimum delay for each scenario. 
Decision: 

The document was Noted.



R4-1802270
BWP Switching Timeline





Source: Qualcomm CDMA Technologies

Abstact: 

Proposal 1: The BWP start time is defined as the time at which the last symbol of PDDCH containing the DCI command for BWP switch is received at the UE
Proposal 2: The BWP end time is defined as the time at which UE can

a) Decode PDCCH on the new BWP for DL BWP switch

b) Transmit PUSCH on the new BWP for UL BWP switch

Proposal 3: The time for a UE to complete a BWP switch is given by 

TBWP = TPDCCH + TSW + TRF + TAGC
Where TPDCCH: is the time the UE takes to decode PDCCH 

TSW: Is the SW overhead to program baseband/RF 

TRF: is the time required to re-tune RF

TAGC: The time needed for coarse AGC adjustment 
Proposal 4: The time for BWP switch depends on which BWP dependent parameters are changing and whether an RF retune is required. The parameters can be divided into fast and slow switch categories. The fast BWP switch would take 950us and slow switch would take 2ms. 

Proposal 5: The network should provide aperiodic TRS and CSI-RS at the end of BWP switch for UE to decode PDSCH. 

Discussion: 

Intel: we are surprised to see the larger value of delay. We still need to see two capability, one for slow and one for fast. 
Decision: 

The document was Noted.



R4-1802325
On BWP switching time





Source: Huawei,HiSilicon

Abstact: 

Proposal 1: The baseband processing time for BWP adaption is defined in absolute time. It is independent on numerology. It is about 100µs-200µs. It will not be defined as UE capability. 
Proposal 2: The transition time of BWP switching without considering the waiting time for slot boundary will be about 250µs-600µs for FR1. 
Observation: It is assumed that the change of BWP active configuration on FR2 have no process on beam reconfiguration.
Proposal 3: The transition time of BWP switching without considering the waiting time for slot boundary will be about 400µs-600µs for FR2. 

Proposal 4: For wideband operation, BWP switching operation is confined within one configured UE CC.
Proposal 5: Whether to define it as UE capability depends on the BWP switching delay, there may be no need for this capability.

Discussion: 

Decision: 

The document was Noted.



R4-1802834
Details on BWP Switching Operation





Source: Huawei Telecommunication India

Abstract: 

This contribution discusses the possible time boundaries for BWP switching, the latest agreements in RAN1, and also proposes parameters for testing.

Proposal 1. The time for a BWP switch operation can be expressed as the sum of the baseband processing time and interruption time (including RF transition time). The time can be independent of implementation.

There are many benefits of using slot boundaries.
Proposal 2. Slot boundaries corresponding to the previous BWP configuration should mark the starting point for BWP switching operations.

Proposal 3. Slot boundaries corresponding to the new active BWP configuration should mark the end point for BWP switching operations.

Proposal 4. The time waiting for a slot boundary should not be included for the time of BWP switching operation

With the recent modifications in 38.213, RAN1 has establish the time boundaries for the switching operation, as captured below. 
Observation 1: The network can configure the delay between the SSB and PDCCH by setting appropriate values in the MIB.

Observation 2: The standards imply that the transition to the new active BWP starts once the UE receives the DCI.

Observation 3: There can be ambiguity is slot timing with changes in numerology.

Observation 4: DCI scheduling can provide the means to reserve time for the BWP switching operation.

Observation 5: Since timer expiry is a higher layer function, the processing time is longer than other types of switches.

RAN4 should see how RAN1 has updated the specifications for BWP switching.

Proposal 5. RAN4 shall monitor the specification in 38.213 to determine whether changes in procedures for BWP switching are needed.

Discussion: 

Decision: 

The document was Noted.
R4-1802859
[Draft] Reply LS on bandwidth part switching time





Source: Huawei Telecommunication India

Abstract: 

The baseband processing time for BWP adaptation is defined in absolute time of 100µs-200µs. It is not be defined as UE capability. It is independent of numerology. The transition time for intra-band BWP switching is about 250µs-600µs for FR1, about 400µs-600µs for FR2, and independent of numerology.

Discussion: 

Decision: 

The document was Noted
R4-1801796
LS on BWP switching delay





Source: Intel Corporation

Discussion: 

Decision: 

The document was Revised in R4-1803283
R4-1803283
LS on BWP switching delay





Source: Intel Corporation

Discussion: 

Decision: 

The document was Approved.
7.1.7
Simultaneous Tx and Rx [NR_newRAT-Core]

R4-1802337
On feature list for simultaneous reception and transmission for inter band CA or EN-DC (TDD-TDD or TDD-FDD)





Source: HuaWei Technologies Co., Ltd

Abstract: 

The email discussion on RAN4 related feature list was triggered and the companies’ views on different feature groups were summarized in [1, 2]. In this contribution, we would like elaborate more on our proposal for the feature group of simultaneous reception and transmission for inter-band CA or EN-DC (TDD-FDD or TDD-FDD).

Proposal 1: Change the feature group name to “non-simultaneous reception and transmission for inter-band CA or EN-DC (TDD-TDD or TDD-FDD)”. The default value (the Consequences if the feature is not supported by the UE) for this capability is “to support simultaneous reception and transmission”. RAN4 should discuss and explicit list the challenging band combinations in the specification, and in RAN2 the capability signalling “not to support simultaneous reception and transmission” is allowed just for the band combinations explicitly listed in RAN4.
Proposal 2: The feature group is optional or mandatory for all the inter-band EN-DC and NR CA band combinations except for the exception band combinations explicitly listed in RAN4 specifications.
Proposal 3: The capability should be reported per band combination and thus belong to Type-3. And there is no need to differentiate FR1 and FR2 or FDD and TDD further.
Discussion: 

Decision: 

The document was Noted.



R4-1802505
Further discussions on RAN2 LS regarding UE capability clarification for simultaneous RxTx for NR





Source: Ericsson

Abstract: 

RAN2 has sent an LS to RAN4, on UE capability clarification for simultaneous RxTx for NR. In RAN4 adhoc meeting in January 2018, there were a lot of discussions, and based on our understanding of the previous RAN4 discussions, we present our views on this topic in this contribution. Based on the conclusions in this contribution, we also propose a reply LS to be sent to RAN2.

Proposal-1: 

Simultaneous RxTx capability is the baseline, optionality is only available for specific “difficult” band combinations. 

Proposal-2:

RAN4 to specify in 38.101-3 the band combinations for simultaneous RxTx capability is mandatory/optional for EN-DC combinations. For mandatory band combinations (the baseline) any capability indication must be set to “supported”.

Discussion: 

Decision: 

The document was Noted.



R4-1802921
[draft] LS reply on UE capability clarification for simultaneousRxTx for NR





Source: Intel Corporation

Abstact: 

“Simultaneous RxTx” in LTE-NR DC operation is an optional UE capability.

UE shall be able to report support of “Simultaneous RxTx” for each band combination (i.e. Interpretation #3)

“Simultaneous RxTx” UE capability can be made applicable to the generic TDD-TDD and TDD-FDD inter-band NR CA and LTE-NR DC scenarios.

Discussion: 

Decision: 

The document was Noted.
R4-1802506
Reply LS to RAN2 on UE capability clarification for simultaneousRxTx for NR





Source: Ericsson

Abstract: 

Reply LS to RAN2 on simultaneous RxTx for LTE-NR combinations

Discussion: 

Decision: 

The document was Noted.



7.1.8
Others [NR_newRAT-Core]

R4-1801507
Discussion on GP length





Source: MediaTek inc.

Discussion: 

Decision: 

The document was Noted.



R4-1801760
Views on the number of Tx/Rx antenna ports and MIMO layers for FR2 UEs





Source: Intel Corporation

Abstact: 

Proposal #1:
FR2 UE implementations with both 1 and 2 DL/UL MIMO layers support are allowed in the Rel-15 scope. UEs with 1 MIMO layer may have single TX/RX antenna port.
Proposal #2:
UE capabilities signalling shall allow “1” MIMO layer indication for both DL and UL for FR2 UEs.

Discussion: 

Decision: 

The document was Noted.
R4-1803056
NR UE capability signaling of baseband functionality





Source: Ericsson

Abstract: 

Proposal 1: Take Option 1 as the solution for constrained CA band combination and send LS to RAN2 in [4].

Proposal 2: Agree to signaling SCS as perr CC in BPC and separately for DL and UL and send LS to RAN2 in [5].

Discussion: 

Decision: 

The document was Noted.



R4-1802333
Discussion related to baseband processing capabilities for reply LS to R2-1801631





Source: HuaWei Technologies Co., Ltd

Abstract: 

n this contribution, we discussed the questions raised by RAN2 in the corresponding LS.

Discussion: 

Decision: 

The document was Noted.
R4-1802501
UE MIMO Capability Signaling with CA





Source: Qualcomm Incorporated

Discussion: 

Intel: We can compromise to option 2 by adding the clarification. 
NTT DoCoMo: For proposal 1, the meaning of CA capability signalling.

QC: We need to differential the RF capability from the baseband processing capability. 

Decision: 

The document was Noted.
R4-1802826
CA Capability Signaling Overview





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was Noted.
R4-1802922
[draft] LS reply on Baseband Processing Capabilities





Source: Intel Corporation

Discussion: 

Decision: 

The document was Noted.
R4-1803057
Reply LS to RAN2 for NR UE capability of MIMO layer with further consideration





Source: Ericsson

Abstract: 

Rely LS out to RAN2

Discussion: 

Decision: 

The document was Noted.



R4-1802816
Reply LS on Baseband Processing Capabilities





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was Revised in R4-1803284
R4-1803284
Reply LS on Baseband Processing Capabilities





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was Revised in R4-1803563
R4-1803563
Reply LS on Baseband Processing Capabilities





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was Approved.
R4-1803058
Rely LS to RAN2 on SCS capability reporting





Source: Ericsson

Abstract: 

Rely LS out to RAN2

Discussion: 

Huawei: Not sure if we can capture the agreement in the response LS for BPC 
Intel: We shall focus on the QC LS. 

Decision: 

The document was Noted.
R4-1802510
On UE capability signalling on FDD-FDD intra-band LTE-NR DC





Source: Ericsson

Abstract: 

Discussions on RAN2 LS on UE capability signalling on FDD-FDD intra-band LTE-NR DC

Discussion: 

Decision: 

The document was Noted.

R4-1802920
[draft] LS reply on FDD-FDD Intra-band LTE-NR DC





Source: Intel Corporation

Discussion: 

Decision: 

The document was Noted.
R4-1802511
Reply LS to RAN2 on UE capability signalling on FDD-FDD intra-band LTE-NR DC





Source: Ericsson

Abstract: 

Reply LS to RAN2 on simultaneous RxTx for LTE-NR combinations

Discussion: 

Decision: 

The document was Noted.



R4-1802869
On In-Device Coexistence solution for EN-DC





Source: Ericsson LM

Discussion: 

Decision: 

The document was Withdrawn



R4-1802871
Reply LS to RAN2 on In-Device Coexistence solution for EN-DC





Source: Ericsson LM

Discussion: 

Decision: 

The document was Withdrawn.



7.2
NR bands and NR-LTE band combinations [NR_newRAT-Core]

R4-1802141
Clarification on the scope of existing NR baskets





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Approved.
R4-1802135
Updated NR band and band combination list





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was e-mail approval
Post-meeting note: The document was approved by email.




7.2.1
NR bands [NR_newRAT-Core]

R4-1802715
Discussion on NR overlapping band





Source: vivo

Abstract: 

Proposal :  Send an LS to RAN2 to ensure overlapping bands could be distinguished during initial cell search process.

Discussion: 

Decision: 

The document was Noted.



R4-1802102
Discussion on the need of operating band information in gNodeB signalling





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Noted.
R4-1802716
[Draft] LS on overlapping band definition





Source: vivo

Abstract: 

RAN4 would like to recommend to explicitly signal the NR band number during the initial cell search and other schemes similar to LTE are also not precluded in Rel-15 timeframe.

Discussion: 

Decision: 

The document was Noted.



R4-1802101
[Draft] LS on operating band information for UE





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Noted.
R4-1802717
Discussion on NR overlapping frequency bands with different SS pattern for 30KHz SCS





Source: vivo

Abstract: 

Proposal: If two overlapping bands have default 30kHz SCS, the same default SS/PBCH block mapping pattern (Case B or Case C) is adopted for these bands.

FFS: In TS38.101-1, which specific SS/PBCH block mapping pattern is adopted in case of LTE-NR coexistence bands overlap with frequency bands that do not support LTE-NR coexistence.

Discussion: 

Huawei: which SS pattern shall be used is RAN1 design. Not sure if we need to exclude such case in RAN4. We do not have such bands 
vivo: we can further discuss once we have such case in the future. 

Decision: 

The document was Noted.
7.2.1.1
Band definition for new frequency range [NR_newRAT-Core]

R4-1802349
Refarming B42 and B43 for NR





Source: Ericsson

Abstract: 

In this contribution we propose that the E-UTRA Band 42 and Band 43 are refarmed for NR operation to facilitate MSR specification

Discussion: 

CMCC: The intension of defining n77/n78 is to hormonize the global bands in 3.5GHz. We have concerns on introduced such refarming LTE bands.
Nokia: For MSR, how introducing these bands facilitate the MSR. We are discussing how to introduce the NR bands in MSR spec. Introducing such bands will not have matter on MSR. 

ZTE: We agree with Erisson’s proposals. 

Ericsson: To CMCC, we recognize this issue of fragmentation. For Nokia, we see some issues if we introduce overlapping bands in MSR spec. 

Decision: 

The document was Return to.



7.2.1.2
Requirements for frequency range for NR 3.3GHz - 4.2GHz [NR_newRAT-Core]

R4-1801424
Draft TR 38.813 v0.3.0 for New frequency range 3.3GHz - 4.2GHz





38.813 v0.3.0





Source: CMCC

Discussion: 

Decision: 

The document was Approved.


R4-1801429
Update to TR 38.813 v0.4.0 Finalization





38.813 v0.3.0





Source: CMCC

Abstract: 

This paper is a text proposal to capture agreements for TR 38.813 v0.4.0 during this meeting

Discussion: 

Decision: 

The document was Approved.



R4-1801428
TP for TR 38.813 HPUE of n78 and n77





38.813 v0.3.0





Source: CMCC

Discussion: 

Decision: 

The document was Approved.
R4-1801473
TP to TR38.813 BS specific requirements(Section 7.2)





38.813 v0.3.0





Source: ZTE, CMCC

Discussion: 

Decision: 

The document was Approved.



R4-1801474
TP to TR38.813 BS specific requirements(Section 8.2)





38.813 v0.3.0





Source: ZTE, CMCC

Discussion: 

Decision: 

The document was Approved.



7.2.1.3
Requirements for frequency range for NR 4.4GHz - 5GHz [NR_newRAT-Core]

7.2.1.4
Requirements for frequency range for NR 24.25GHz - 29.5GHz [NR_newRAT-Core]

R4-1802215
US 28 GHz band





Source: Verizon UK Ltd

Discussion: 

NTT DoCoMo: do you intend to share the antenna module with the existing 28GHz bands. 
Verizon: it is possible implementation. We welcome vendor input. 

NTT DoCoMo: We have concerns fom the harmonization perspective. If the same antenna module are used, we can enhance the performance within the existing 28GHz bands. 

QC: This proposal is based on our implementation. We can further discuss the performance in the future. The reason behind this proposal is the volumn of antenna within the devices.  

Decision: 

The document was Revised in R4-1803426

R4-1803426
North America 28 GHz band





Source: Verizon UK Ltd, Qualcomm, Qorvo, Motorola, Nokia, Ericsson, Bell mobility, NXP semiconductors  
Discussion: 

NTT DoCoMo: We have concern in this proposal. We do not have technical concerns. We object this proposal
Working assumption: 
Proposal: Define new band covering 27.5 – 28.35 GHz
Decision: 

The document was Noted



7.2.1.5
Requirements for frequency range for NR 37GHz ? 43.5GHz [NR_newRAT-Core]

7.2.2
NR-LTE band combinations [NR_newRAT-Core]
R4-1801557
Handling of big CR for EN-DC band combinations





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Nokia: we do agree with P1 and P3. For P2, MSD for SCell should be specified for LTE xCC + NR 1band (x > 1CC).

DCM: Nokia’s concern is already addressed.
This document is approved with the condition that MSD for only SCell should be specified for LTE 2CC + NR 1band.
Decision: 

The document was approved.



R4-1801643
Consideration on co-existence study for ISM and GNSS protection





Source: Huawei 

Discussion: 

Decision: 

The document was noted.



R4-1802114
Treatment of Scell MSD which is not from highest IM 





Source: Nokia, Nokia Shanghai Bell

Proposal 1: RAN4 to agree that PCell MSD is only specified for 2UL/2DL configurations and not repeated for 2UL/xDL configuration.
Proposal 2: In case of Scell MSD in 2UL/xDL configuration only the highest MSD is specified.
Discussion: 

LGE: For xDL/2UL, we agreed that MSD for SCell should be specified in the spec. 

Nokia: Based on previous agreement, we will have many MSD requirements. 

DCM: the concept is ok but we need some exceptions. Some operators may have MSD issues only due to specific spectrum holdoing combination.

Nokia: Is your comment for SCell MSD? 

LGE: The proposal 2 is alredy agreed.  

Nokia: Specification does not follow this proposal 2. We mixed this discussion incluing signel UL switched feature.

Decision: 

The document was revised in R4-1803377.



R4-1803377
Treatment of Scell MSD which is not from highest IM





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was approved.


R4-1802704
New basket proposal for LTE 1DL1UL + two NR bands





Source: NTT DOCOMO, INC.

Discussion: 

Skyworks: The basket title should reflect clearly that two sub 6GHz + mmWave.

Nokia: only two meetings are left. This can be discussed in Rel16.

LGE: How can we simply derive the observations 1 and 2. 

DCM: For Skyworks, we can clarify the title. For Nokia, our intention is finish this in Rel15. From RAN4 UE RF perspecvive, additional IMD and Hamronic issues are not expected adding mmWave to LTE+NR sub6GHz EN-DC.

Qualcomm: We need to settle the baseline specificaitons before adding new type of combinations.

Nokia: we have not done LTE three UL due to no requet for combination.

ZTE: we can extend our NR 2UL CA scope. Then, we do not have to increase the number of basket.
Decision: 

The document was revised in R4-1803360.



R4-1803360
New basket proposal for LTE 1DL1UL + two NR bands





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.

R4-1803063
Higher Order IM's Co-Located with Lower Order IM's





Source: Motorola Mobility Germany GmbH

Abstract: 

Discussion of higher order intermodulation products co-located with lower order intermodulation products and which have not been considered in the NSA NR co-existence studies.

Discussion: 

OPPO: we also have the same view with the proposal.

Dish: do we need to reanalyse what we have done so far?

Nokia: most of the companies were not positive in the last meeting.

Skyworks: this some of them is co-located. But PSD would be lower.

Motorola mobility: These Higher order IMD PSD has already been impacting on specification.

Qualcomm: if we already have had this impact we missed, do we need to correct them? 

Motorola mobility: The proposal is going forward basis. Still these need to be considered.
Decision: 

The document was noted.


7.2.2.1
DC band combination of LTE 1DL/1UL + one NR band [NR_newRAT-Core]

<General>
R4-1801644
TP for 37.863-01-01: general co-existence study





37.863-01-01 v0.4.0





Source: Huawei 

Discussion: 

Decision: 

The document was approved.



R4-1801957
Intra-band EN-DC reference architectures





Source: Qualcomm Incorporated

Discussion: 

Dish: How to move forward? We specify requirement based on having reference architecture?

T-mobile: if there is a synchronization issue in RAN1 scope, that needs to be resolved.

Intel: For Equal PSD, for LTE, UE needs to take care of 10dB different PSD. According to our design, there is no issue. The paper is biased in terms of implementation.

LGE: we have the same view with Intel. It is not feable for Lower bands to have two Pas and Two antennas. TDM manner is one possible way to avoid huge MSD.

Sprint: do we need to send an LS for intra band EN-DC? 

Qualcomm: For LS, not sure if RAN1 solves this or not yet.

Decision: 

The document was noted.

<Band combination specific>
R4-1801586
B40 and B42 addition as NR Bands for DC combinations





Source: Reliance Jio

Abstract: 

Currently band combinations for CA and DC are being defined as part of the WID for NR [1]. India has seen a very high LTE connection growth in the last couple of years, there is a very high possibility that India could be the first country to deploy 5G. As most operators in India have Band 40 assets, it is important to include Band 40 in the list of NR Bands and in the DC combinations. Also as multiple operators are seeing an interest in Band 42 in India as a possible 5G band, we propose that Band 40 and Band 42 be included in the list of NR bands.

The frequency range in India is 3300-3600 MHz as listed in R4-1800019, so either of n77 or n78 is appropriate for the B40 DC combination.

Discussion: 

Skyworks: what is the benefit to use n42 instead of n77 or n78?

Note: better to clarify what the proponent is proposing n42 or n78?

Decision: 

The document was noted.



R4-1802169
TP for TR 37.863-01-01: DC_1A_n28





37.863-01-01 v0.5.0





Source: Orange Spain

Flagged:

	Company
	Comments

	Qualcomm
	MSD specifications are proposed, but there is no derivation or technical justification provided, at least not that I could find.


Discussion: 

Decision: 

The document was revised in R4-1803268.



R4-1803268
TP for TR 37.863-01-01: DC_1A_n28





37.863-01-01 v0.5.0





Source: Orange Spain

Discussion: 

Decision: 

The document was approved.



R4-1801634
MSD analysis results for harmonic/IMD problem for DC_79A-n257A, DC_1A-42A_n79A, DC_3A-42A_n79A and DC_19A-42A_n79A UE





Source: LG Electronics France

Abstract: 

We provide our harmonic/IMD problems by EN-DC operation.Specitially provide harmonic problem of DC_n79A-n257A and MSD results for DC_1A-42A_n79A, DC_3A-42A_n79A and DC_19A-42A_n79A.

Discussion: 

Skyworks: For 42+n79, did you consider dedicaed 42 filter?

DCM: we agree with proposal 1. For Proposal 2, we would like to consider 2284 by MTK as well.

Skyworks: for UL config 42+n79, syncrhonized operation is assumed?

Agreement: Proposal 1 
The following agreement will be discussed during this meeting.
The following table which considered R4-1801634 by LGE and R4-1802284 by MTK.
Table 6: MSD results for EN-DC UE at TR37.863-02-01
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	EUTRA/NR DC
	EUTRA/NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	

	DL Configuration
	UL Configuration
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	DC_1A-42A_n79A
	DC_42A_n79A
	1
	1975
	5
	25
	2165
	14.6
	FDD
	IMD3

	
	
	42
	3402.5
	5
	25
	3402.5
	N/A
	TDD
	N/A

	
	
	n79
	4640
	40
	216
	4640
	N/A
	
	N/A

	
	DC_1A_n79A
	1
	1977.5
	5
	25
	2167.5
	N/A
	FDD
	N/A

	
	
	42
	3490
	5
	25
	3490
	4.5
	TDD
	IMD5

	
	
	n79
	4420
	40
	216
	4420
	N/A
	
	N/A

	DC_3A-42A_n79A
	DC_42A_n79A
	3
	1760
	5
	25
	1855
	13.7
	FDD
	IMD3

	
	
	42
	3402.5
	5
	25
	3402.5
	N/A
	TDD
	N/A

	
	
	n79
	4950
	40
	216
	4950
	N/A
	
	N/A

	
	DC_3A_n79A
	3
	1780
	5
	25
	1875
	N/A
	FDD
	N/A

	
	
	42
	3500
	5
	25
	3500
	3.9
	TDD
	IMD5

	
	
	n79
	4420
	40
	216
	4420
	N/A
	
	N/A

	DC_19A-42A_n79A
	DC_42A_n79A
	19
	842.5
	5
	25
	887.5
	20.6
	FDD
	IMD2

	
	
	42
	3517.5
	5
	25
	3517.5
	N/A
	TDD
	N/A

	
	
	n79
	4420
	40
	216
	4420
	N/A
	
	N/A


Decision: 

The document was revised in R4-1803375.



R4-1803375
MSD analysis results for harmonic/IMD problem for DC_79A-n257A, DC_1A-42A_n79A, DC_3A-42A_n79A and DC_19A-42A_n79A UE





Source: LG Electronics France

Discussion: 

Decision: 

The document was approved.



R4-1801875
TP to 37.863-01-01 to add MSD for DC_66A_n71A





37.863-01-01 v0.4.0





Source: Ericsson, T-Mobile US

Abstract: 

TP to 37.863-01-01 to add MSD for DC_66A_n71A

Flagged:

	Company
	Comments

	Qualcomm
	MSD specifications are proposed, but there is no derivation or technical justification provided, at least not that I could find.


Discussion: 

Decision: 

The document was revised in R4-1803185.



R4-1803185
TP to 37.863-01-01 to add MSD for DC_66A_n71A





37.863-01-01 v0.4.0





Source: Ericsson, T-Mobile US

Discussion: 

Decision: 

The document was approved.



R4-1802113
MPR for DC_(n)71B using single PA architecture





Source: Nokia

Discussion: 

Decision: 

The document was noted.



R4-1802221
EN DC 2A+n71 H3 overlap and potential impact on REFSENS





Source: Skyworks Solutions Inc.

Abstract: 

MSD due to n71 H3 is crosschecked for NR SU which increase slightly compared to same LTE case in some bandwidth combinations. one REFSENS exception for harmonics number is proposed for update accordingly

Discussion: 

Decision: 

The document was revised in R4-1803336.



R4-1803336
EN DC 2A+n71 H3 overlap and potential impact on REFSENS





Source: Skyworks Solutions Inc.

Abstract: 

MSD due to n71 H3 is crosschecked for NR SU which increase slightly compared to same LTE case in some bandwidth combinations. one REFSENS exception for harmonics number is proposed for update accordingly

Discussion: 

Decision: 

The document was approved.

R4-1802222
Single switched UL for EN DC_28_n50 and EN DC_5_n66





Source: Skyworks Solutions Inc.

Abstract: 

EN DC_28_n50 and EN DC_5_n66 having IMD2 products falling into their own PCell DL, it is proposed to add them to the list of UE optional support with single switched UL.

Discussion: 

Decision: 

The document was approved.


R4-1802227
TP to TR 37.836-01-01 MSD DC Combination B41+n79





Source: Qualcomm CDMA Technologies

Abstract: 

Proposal; for EN DC B41+n79 operation, band 41 UL and DL operation is restricted to the 2506 to 2690MHz frequency range consistent with current regional spectrum where band n79 is available and no MSD need to be specified for Band 41 and Band n79.

Discussion: 

Decision: 

The document was approved.



R4-1802264
TP for TR 37.863-01-01: Introduction of DC_(n)41C





37.863-01-01 v0.5.0





Source: SPRINT Corporation

Abstract: 

TP for TR 37.863-01-01: Introduction of DC_(n)41C

Discussion: 

Qualcomm: designation of Bandwidth class C is not approved yet.

Decision: 

The document was approved


<41+n41>
R4-1803068
Prioritization for Band 41/n41 EN-DC





Source: Sprint Corporation

Proposal 1: RAN4 should prioritize contiguous intra band DC for Band 41 and n41. 

Proposal 2: RAN4 should prioritize PC2 over PC3 for intra-band EN-DC combinations for Band 41/n41. If PC3 is not completed for a given combination in time for Release 15, then A-MPR tables for PC3 will be set to the same values as A-MPR for PC2. 
Discussion: 

CHTTL: For P2, PC2 is lte or NR or both? For P1, it seems we prioritize a certain combination.

Sprint: we did not intend to prioritize our band combination among the other band combinations. For PC2, PC is applied to the total output power. 
Decision: 

The document was approved.


R4-1802198
TP for TR 37.863-01-01: DC_41A_n41 SEM





37.863-01-01 v0.5.0





Source: Sprint Corporation

Flagged:

	Company
	Comments

	Apple
	Changing the General Emissions mask for NS_04 should not be done in the SEM chapter, this needs to be done in the General Emissions Mask chapter.


Discussion: 

Decision: 

The document was revised in R4-1803269.



R4-1803269
TP for TR 37.863-01-01: DC_41A_n41 SEM





37.863-01-01 v0.5.0





Source: Sprint Corporation

Discussion: 

Decision: 

The document was approved.


R4-1802112
MPR for DC_41A-n41A using single PA architecture





Source: Nokia

Discussion: 

Decision: 

The document was noted.


R4-1803062
A-MPR for DC_41A_n41A





Source: Apple GmbH

Abstract: 

We want to show first A-MPR/MPR results and solutions for DC_41A_n41A

Discussion: 

Sprint: For P1, contiguous in LTE or in NR? Contiguous across NR CC and LTE CC?

Apple: Contiguous across NR CC and LTE CC, contiguous RBs in LTE or contiguous RB in NR.

Sprint: if we restrict the non-contious allocation, we can not maximize the wider passbandwidth of 41.

Apple: If the frequency distance between two RB goups wider, IMD reaches even away.

Qualcomm: we do not understand the proposal 2. 

Apple: currently this proposal allows band combination without MSD issue.

Sprint: NW can control UE’s behaviour. 

Nokia: we need to have generic discussion on if we allow TDM without MSD.

OPPO: in principle, the proposal 2 was already agreed in the RAN.

Decision: 

The document was noted.
R4-1803361
WF on A-MPR for DC_41A_n41A





Source: Sprint, Apple

Discussion: 

Qualcomm: it is premature to conclude that aspect. Does this enable simultaneous Tx with single PA? The switch is dynamically done?

Sprint: for single PA architecture, if ue meet the emission with single PA, single PA are allowed to be used without having two sets of A-MPR tables. 

Nokia: there is no capability to distinguish UE with single and two Pas. The proposal is substantially new. Proposal should be generic so that we need more time to discuss.

Qualcomm: single switched UL’s applicability is based on IMD impact. 

Sprint: This is one way to move forward to minimize our workload. YES, we extend the applicability of single switched UL to this case. For us, it is a good compromise.

Qualcomm: the discussion previously is that this proposal will be applied to this band combination only or applied to some other band(combinations)?

Sprint: we do not change the position for single switched ul discussion.

Decision: 

The document was noted.
<42+n79>
R4-1802224
EN DC B42 + n79





Source: Qualcomm CDMA Technologies

Abstract: 

Cobanding architectures for B42/78/77 and filter designs that might allow asynchronous operation for EN DC B42+n79

Discussion: 

DCM: So far we are not sure if 42 and n77/78 are shynchonized or not. We would like to specify MSD requirement, but MSD should only applied to DC42 +79 supporting 77 and/or 78.

Qualcomm: we are ok with the suggestion from docomo. 
Decision: 

The document was revised in R4-1803337.


R4-1803337
EN DC B42 + n79





Source: Qualcomm CDMA Technologies
Discussion: 

Decision: 

The document was approved

R4-1802212
Potential issue with DC_42A_n79 assynchronous operation





Source: Skyworks Solutions Inc.

Abstract: 

This contributionsdiscusses the potential MSD issue related to EN DC_42A_n79 asynchronous operation when B42 is supported by n78 or n77 path in UE.

Discussion: 

Qualcomm: only difference is that B42 may be affected by n79 UL depending on RF component performance. 

Skyworks: we agree with Qualcomm. At least impact of B42 DL on n79 is larger than that of n79 on B42 DL.

Qorvo: we agree with the fact that reference architecture is important and affect the values of MSD.

Decision: 

The document was noted.


<TPs approved via block approval process>
R4-1802170
TP for TR 37.863-01-01: DC_3A_n28





37.863-01-01 v0.5.0





Source: Orange Spain

Discussion: 

Decision: 

The document was approved.



R4-1802171
TP for TR 37.863-01-01: DC_7A_n28





37.863-01-01 v0.5.0





Source: Orange Spain

Discussion: 

Decision: 

The document was approved.


R4-1802028
TP for TR 37.863-01-01 for DC combinations of LTE bands 11, 18, 26, 41 and NR bands n77, n78, n79, n257





37.863-01-01 v0.4.0





Source: KDDI Corporation

Abstract: 

This contribution provides protected bands for DC combinations of LTE bands 11, 18, 26, 41 and NR bands n77, n78, n79, n257.

Discussion: 

Decision: 

The document was approved.


R4-1801876
TP to 37.863-01-01 to correct channel BW for DC_66A_n257A





37.863-01-01 v0.4.0





Source: Ericsson, T-Mobile US

Abstract: 

TP to 37.863-01-01 to correct channel BW for DC_66A_n257A

Discussion: 

Decision: 

The document was approved.



R4-1801993
TP on TR 37.863-01-01 for DC_41A-n77A: MSD and protection requirement





37.863-01-01 v0.4.0





Source: SoftBank Corp., Qualcomm Incorprated

Abstract: 

TP to support DC_41A-n77A including MSDs and protection requirements.

Discussion: 

Decision: 

The document was approved.



R4-1802199
TP for TR 37.863-01-01: DC_25A_n41 MSD





37.863-01-01 v0.5.0





Source: Sprint Corporation

Discussion: 

Decision: 

The document was approved.



R4-1801481
TP for TR37.863-01-01:Protected bands for the combinations of band 8 and n258





37.863-01-01 v0.5.0





Source: ZTE

Discussion: 

Decision: 

The document was approved.



<Withdrawn>
R4-1802247
TP for TR 37.863-01-01: Introduction of DC_(n)41C





37.863-01-01 v0.5.0





Source: Sprint Corporation

Discussion: 

Decision: 

The document was withdrawn.

7.2.2.1.1
TR rapporteur¡¯s input (Draft CR) [NR_newRAT-Core]

R4-1802071
Updated TR 37.863-01-01 V0.5.0 Rel-15 DC band combination of LTE 1DL/1UL + one NR band





37.863-01-01 v0.5.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was revised in R4-1803195.



R4-1803195
Updated TR 37.863-01-01 V0.5.0 Rel-15 DC band combination of LTE 1DL/1UL + one NR band





37.863-01-01 v0.5.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was revised to R4-1803462. R4-1803462 was approved.


R4-1802076
Draft CR for completed DC of LTE 1CC + NR 1band for TS 38.101-3





38.101-3 v15.0.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was revised in R4-1803196.



R4-1803196
Draft CR for completed DC of LTE 1CC + NR 1band for TS 38.101-3





38.101-3 v15.0.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was revised to R4-1803469. R4-1803469 was endorsed by e-mail.


7.2.2.2
DC band combination of LTE 2DL/1UL + one NR band [NR_newRAT-Core]

R4-1801626
MSD analysis for DC_3A-7A_n78A, DC_3A-20A_n78A and DC_7A-20A_n78A





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



R4-1801627
TP for TR 37.863-02-01: MSD for DC_3A-7A_n78A





37.863-02-01 v0.4.0





Source: Huawei, HiSilicon

Flagged:

	Company
	Comments

	Qualcomm
	MSD specifications are proposed, but there is no derivation or technical justification provided, at least not that I could find.


Discussion: 

Decision: 

The document was revised in R4-1803266.



R4-1803266
TP for TR 37.863-02-01: MSD for DC_3A-7A_n78A





37.863-02-01 v0.4.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.


R4-1801628
TP for TR 37.863-02-01: MSD for DC_3A-20A_n78A





37.863-02-01 v0.4.0





Source: Huawei, HiSilicon

Flagged:

	Company
	Comments

	Qualcomm
	MSD specifications are proposed, but there is no derivation or technical justification provided, at least not that I could find.


Discussion: 

Decision: 

The document was revised in R4-1803267.



R4-1803267
TP for TR 37.863-02-01: MSD for DC_3A-20A_n78A





37.863-02-01 v0.4.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.


R4-1801629
TP for TR 37.863-02-01: MSD for DC_7A-20A_n78A





37.863-02-01 v0.4.0





Source: Huawei, HiSilicon
	Company
	Comments

	Qualcomm
	MSD specifications are proposed, but there is no derivation or technical justification provided, at least not that I could find.


Discussion: 

Decision: 

The document was revised in R4-1803272.



R4-1803272
TP for TR 37.863-02-01: MSD for DC_7A-20A_n78A





37.863-02-01 v0.4.0

Discussion: 

Decision: 

The document was approved.



R4-1801924
TP for TR 37.863-02-01: DC_7A-20A_n78A





37.863-02-01 v0.5.0





Source: Vodafone Group Plc

Flagged:

	Company
	Comments

	Vodafone
	For DC band combinations higher than 1CC LTE + 1CC NR, the list of protected bands can be derived from constituent fall-back modes rather than listing them in a separate table


Discussion: 

Decision: 

The document was revised in R4-1803194.



R4-1803194
TP for TR 37.863-02-01: DC_7A-20A_n78A





37.863-02-01 v0.5.0





Source: Vodafone Group Plc

Discussion: 

Decision: 

The document was approved.


R4-1801925
TP for TR 37.863-02-01: DC_3A-20A_n78A





37.863-02-01 v0.5.0





Source: Vodafone Italia SpA

Flagged:

	Company
	Comments

	Vodafone
	For DC band combinations higher than 1CC LTE + 1CC NR, the list of protected bands can be derived from constituent fall-back modes rather than listing them in a separate table


Discussion: 

Decision: 

The document was revised in R4-1803193.



R4-1803193
TP for TR 37.863-02-01: DC_3A-20A_n78A





37.863-02-01 v0.5.0





Source: Vodafone Italia SpA

Discussion: 

Decision: 

The document was approved.

R4-1801926
TP for TR 37.863-02-01: DC_3A-7A_n78A





37.863-02-01 v0.5.0





Source: Vodafone Italia SpA

Flagged:

	Company
	Comments

	Apple
	It seems all the emissions requirements from several bands have been added such that in this case it is quite faulty. This TP asks for protecting overlapping bands, for example according to the TP B7 should protect B41 which is not possible, additionally band 7 and band 3 together are only used in Europe, so why should this combination protect the American bands like 2 (overlapping with 3), 29, 30, 41 etc. Also the frequency ranges listed are not needed, why should band 78 protect anything above 3.8GHz? This needs to be completely revised.

	Vodafone
	For DC band combinations higher than 1CC LTE + 1CC NR, the list of protected bands can be derived from constituent fall-back modes rather than listing them in a separate table


Discussion: 

Decision: 

The document was revised in R4-1803192.



R4-1803192
TP for TR 37.863-02-01: DC_3A-7A_n78A





37.863-02-01 v0.5.0





Source: Vodafone Italia SpA

Discussion: 

Decision: 

The document was approved.

R4-1801928
TP for TR 37.863-02-01: DC_1A-20A_n78A





37.863-02-01 v0.5.0





Source: Vodafone Italia SpA

Flagged:

	Company
	Comments

	Vodafone
	For DC band combinations higher than 1CC LTE + 1CC NR, the list of protected bands can be derived from constituent fall-back modes rather than listing them in a separate table


Discussion: 

Decision: 

The document was revised in R4-1803191.


R4-1803191
TP for TR 37.863-02-01: DC_1A-20A_n78A





37.863-02-01 v0.5.0





Source: Vodafone Italia SpA

Discussion: 

Decision: 

The document was approved.




R4-1801929
TP for TR 37.863-01-01: DC_3A-38A-n78A





37.863-01-01 v0.4.0





Source: Vodafone Italia SpA

Discussion: 

Decision: 

The document was withdrawn.



R4-1802200
TP for TR 37.863-02-01: DC_41C_n41A SEM





37.863-02-01 v0.5.0





Source: Sprint Corporation

Flagged:

	Company
	Comments

	Skyworks
	Needs to clarify if 3CC UL (2CC LTE+1CC NR) A-MPR needs to be specified in Rel 15 (3 allocation sub-blocks)


Discussion: 

Decision: 

The document was approved.



R4-1802265
TP for TR 37.863-02-01: Introduction of DC_(n)41D





37.863-02-01 v0.5.0





Source: SPRINT Corporation

Abstract: 

TP for TR 37.863-02-01: Introduction of DC_(n)41D

Discussion: 

Decision: 

The document was approved.



R4-1802172
TP for TR 37.863-02-01: DC_1A-3A_n28





37.863-02-01 v0.5.0





Source: Orange Spain

Discussion: 

Decision: 

The document was approved.



R4-1802173
TP for TR 37.863-02-01: DC_1A-7A_n28





37.863-02-01 v0.5.0





Source: Orange Spain

Discussion: 

Decision: 

The document was approved.



R4-1802175
TP for TR 37.863-02-01: DC_1A-20A_n28





37.863-02-01 v0.5.0





Source: Orange Spain

Discussion: 

Decision: 

The document was approved.



R4-1802176
TP for TR 37.863-02-01: DC_3A-7A_n28





37.863-02-01 v0.5.0





Source: Orange Spain

Discussion: 

Decision: 

The document was approved.



R4-1802177
TP for TR 37.863-02-01: DC_3A-20A_n28





37.863-02-01 v0.5.0





Source: Orange Spain

Discussion: 

Decision: 

The document was approved.



R4-1802178
TP for TR 37.863-02-01: DC_7A-20A_n28





37.863-02-01 v0.5.0





Source: Orange Spain

Discussion: 

Decision: 

The document was approved.



7.2.2.2.1
TR rapporteur¡¯s input (Draft CR) [NR_newRAT-Core]

R4-1801521
TR 37.863-02-01 v0.5.0





37.863-02-01 v0.5.0





Source: Huawei Technologies France

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was approved by email.



R4-1801647
Draft CR for completed DC of LTE 2CC + NR 1band for TS 38.101-3





38.101-3 v15.0.0





Source: Huawei Technologies France

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was endorsed by email.



7.2.2.3
DC band combination of LTE 3DL/1UL + one NR band [NR_newRAT-Core]

R4-1801598
MSD analysis results for 3DL/1UL (LTE)+ 1UL/1DL(NR) EN-DC UE





37.863-02-01 v0.5.0





Source: LG Electronics France

Abstract: 

Proposed the MSD test configuration and MSD levels. It should be captured in TR37.863-02-01. Just refer the results in TR37.863-03-01

Discussion: 

Decision: 

The document was approved.



R4-1801930
TP for TR 37.863-03-01: DC_3A-7A-20A_n78A





37.863-03-01 v0.2.0





Source: Vodafone Italia SpA

Flagged:

	Company
	Comments

	Vodafone
	For DC band combinations higher than 1CC LTE + 1CC NR, the list of protected bands can be derived from constituent fall-back modes rather than listing them in a separate table


Discussion: 

Decision: 

The document was revised in R4-1803190.



R4-1803190
TP for TR 37.863-03-01: DC_3A-7A-20A_n78A





37.863-03-01 v0.2.0





Source: Vodafone Italia SpA

Discussion: 

Decision: 

The document was approved.


R4-1801931
TP for TR 37.863-03-01: DC_1A-7A-20A_n78A





37.863-03-01 v0.2.0





Source: Vodafone Italia SpA

Flagged:

	Company
	Comments

	Vodafone
	For DC band combinations higher than 1CC LTE + 1CC NR, the list of protected bands can be derived from constituent fall-back modes rather than listing them in a separate table


Discussion: 

Decision: 

The document was revised in R4-1803189.



R4-1803189
TP for TR 37.863-03-01: DC_1A-7A-20A_n78A





37.863-03-01 v0.2.0





Source: Vodafone Italia SpA

Discussion: 

Decision: 

The document was approved.


R4-1801932
TP for TR 37.863-03-01: DC_1A-3A-20A_n78A





37.863-03-01 v0.2.0





Source: Vodafone Italia SpA

Flagged:

	Company
	Comments

	Vodafone
	For DC band combinations higher than 1CC LTE + 1CC NR, the list of protected bands can be derived from constituent fall-back modes rather than listing them in a separate table


Discussion: 

Decision: 

The document was revised in R4-1803188.



R4-1803188
TP for TR 37.863-03-01: DC_1A-3A-20A_n78A





37.863-03-01 v0.2.0





Source: Vodafone Italia SpA

Discussion: 

Decision: 

The document was approved.

R4-1801934
TP for TR 37.863-03-01: DC_1A-3A-7A_n78A





37.863-03-01 v0.2.0





Source: Vodafone Italia SpA

Flagged:

	Company
	Comments

	Vodafone
	For DC band combinations higher than 1CC LTE + 1CC NR, the list of protected bands can be derived from constituent fall-back modes rather than listing them in a separate table


Discussion: 

Decision: 

The document was revised in R4-1803187.


R4-1803187
TP for TR 37.863-03-01: DC_1A-3A-7A_n78A





37.863-03-01 v0.2.0





Source: Vodafone Italia SpA

Discussion: 

Decision: 

The document was approved.


R4-1802201
TP for TR 37.863-03-01: DC_41D_n41A SEM





37.863-03-01 v0.2.0





Source: Sprint Corporation

Flagged:

	Company
	Comments

	Skyworks
	Needs to clarify if 4CC UL (4CC LTE+1CC NR) A-MPR needs to be specified in Rel 15 (4 allocation sub-blocks)


Discussion: 

Decision: 

The document was approved.



R4-1802263
TP for TR 37.863-03-01 Introduction of DC_(n)41E





37.863-03-01 v0.2.0





Source: SPRINT Corporation

Abstract: 

TP for TR 37.863-03-01 Introduction of DC_(n)41E

Discussion: 

Decision: 

The document was approved.


<TPs approved via block approval process>
R4-1802180
TP for TR 37.863-03-01: DC_1A-3A-7A_n28





37.863-03-01 v0.2.0





Source: Orange Spain

Discussion: 

Decision: 

The document was approved.



R4-1802181
TP for TR 37.863-03-01: DC_1A-3A-20A_n28





37.863-03-01 v0.2.0





Source: Orange Spain

Discussion: 

Decision: 

The document was approved.



R4-1802182
TP for TR 37.863-03-01: DC_1A-7A-20A_n28





37.863-03-01 v0.2.0





Source: Orange Spain

Discussion: 

Decision: 

The document was approved.



R4-1802183
TP for TR 37.863-03-01: DC_3A-7A-20A_n28





37.863-03-01 v0.2.0





Source: Orange Spain

Discussion: 

Decision: 

The document was approved.



R4-1801630
TP for TR 37.863-03-01: MSD for DC_3A-7A-20A_n78A





37.863-03-01 v0.4.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.

7.2.2.3.1
TR rapporteur¡¯s input (Draft CR) [NR_newRAT-Core]

R4-1801864
TR 37.863-03-01 v0.4.0 Rel-15 DC combinations LTE 3DL and one NR band





37.863-03-01 v0.2.0





Source: Ericsson

Abstract: 

TR for DC combinations LTE 3DL and one NR band

Discussion: 

Decision: 

The document was approved.



R4-1801866
draft CR for introduction of completed band combinations from 37.863-03-01 into 38.101-3





38.101-3
  CR-0002  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

draft CR for introduction of completed band combinations from 37.863-03-01 into 38.101-3

Discussion: 

Intel: we would like to see if there are any better ways than to have e-mail approval.

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was endorsed by email.
7.2.2.4
DC band combination of LTE 4DL/1UL + one NR band [NR_newRAT-Core]

R4-1801936
TP for TR 37.863-04-01: DC_1A-3A-7A-20A_n78A





37.863-04-01 v0.4.0





Source: Vodafone Italia SpA

Flagged:

	Company
	Comments

	Vodafone
	For DC band combinations higher than 1CC LTE + 1CC NR, the list of protected bands can be derived from constituent fall-back modes rather than listing them in a separate table


Discussion: 

Decision: 

The document was revised in R4-1803186.



R4-1803186
TP for TR 37.863-04-01: DC_1A-3A-7A-20A_n78A





37.863-04-01 v0.4.0





Source: Vodafone Italia SpA

Discussion: 

Decision: 

The document was approved.


R4-1802185
TP for TR 37.863-04-01: DC_1A-3A-7A-20A_n28





37.863-04-01 v0.5.0





Source: Orange Spain

Discussion: 

Decision: 

The document was approved.



7.2.2.4.1
TR rapporteur¡¯s input (Draft CR) [NR_newRAT-Core]

R4-1802108
TR 37.863-04-01 V0.5.0





37.863-04-01 v0.5.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was approved by email.


R4-1802109
Draft CR for TS 38.101-3: addition of new 4LTE+1NR DC combinations





38.101-3 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was endorsed by email.
7.2.2.5
DC band combination of LTE 5DL/1UL + one NR band [NR_newRAT-Core]

7.2.2.5.1
TR rapporteur¡¯s input (Draft CR) [NR_newRAT-Core]

R4-1801666
TR 37.863-05-01:Rel-15 DC combinations LTE 5DL and one NR band





37.863-05-01 v0.0.1





Source: Samsung R&D Institute UK

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was approved by email.



R4-1801670
Draft CR for introduction of completed EN-DC with LTE 5CC + NR 1band in TS 38.101-3





38.101-3 v15.0.0





Source: Samsung R&D Institute UK

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was endorsed by email.



7.2.2.6
DC band combination xDL/1UL (x=1,2,3,4) + inter/intra NR 2DL/1UL bands [NR_newRAT-Core]

R4-1801595
TP on self-interference studies for new LTE (xDL/1UL) and NR (2DL/1UL) DC band combinations in rel-15





37.864-41-21 v0.1.0





Source: LG Electronics France

Abstract: 

Provide self-interference analysis for new EN-DC band combos and propose test configurations

Discussion: 

Decision: 

The document was approved.



7.2.2.6.1
TR rapporteur¡¯s input (Draft CR) [NR_newRAT-Core]

R4-1801593
TR update: TR37.864-41-21 v0.2.0





37.864-41-21 v0.2.0





Source: LG Electronics France

Abstract: 

Updated TR37.864-41-21 based on approved TP and papers.

Discussion: 

Decision: 

The document was approved.



R4-1801596
Introduction CR for LTE(xDL/1UL)+NR(2DL/1UL) DC band combinations





38.101-3
  CR-0001  Cat: B (Rel-15) v15.0.0





Source: LG Electronics France

Abstract: 

Introduce to new LTE (xDL/1UL) and NR (2DL/1UL) DC band combinations in rel-15

Discussion: 

Decision: 

The document was Withdrawn.



7.2.2.7
Intra NR CA (mDL/1UL bands) and inter NR CA (nDL/1UL bands) [NR_newRAT-Core]
R4-1802137
CA configurations for FR1 and FR2 intra-band NR CA





Source: NTT DOCOMO, INC.

Discussion: 

Nokia: this should be discussed in CA bandwidth class. We have missed this paper.

DCM: our proposal is agreegated bandwidth we want to specify. How proposed bandwidth is specified separately discussed.

Nokia: it may impact on CA bandwidth class definition. We may not have appropriate class in the end.
SK telecom: is band 78 intra band contiguous CA limited to table in Rel15?

DCM: if the table is agreed, the other combination of channel bandwidth is excluded from Rel15.

Decision: 

The document was approved.



R4-1802213
CA configuration for band n260 intra-band NR CA





Source: Verizon UK Ltd

Abstract: 

Proposal for configuration of intra-band NR CA for band n260

Discussion: 

Decision: 

The document was revised in R4-1803376
R4-1803376
CA configuration for band n260 intra-band NR CA





Source: Verizon UK Ltd

Abstract: 

Proposal for configuration of intra-band NR CA for band n260

Discussion: 

Decision: 

The document was approved
7.2.2.7.1
TR rapporteur¡¯s input (Draft CR) [NR_newRAT-Core]

R4-1801865
TR 37.865-01-01 v0.3.0 Rel-15 Intra-band and Inter-band NR





37.865-01-01 v0.1.0





Source: Ericsson

Abstract: 

TR for Intra-band and Inter-band NR

Discussion: 

Decision: 

The document was approved.



R4-1801867
draft CR for introduction of completed band combinations from 37.865-01-01 into 38.101-3





38.101-3
  CR-0003  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

draft CR for introduction of completed band combinations from 37.865-01-01 into 38.101-3

Discussion: 

Decision: 

The document was endorsed.


R4-1803452
draft CR for introduction of completed band combinations from 37.865-01-01 into 38.101-1





38.101-1
  CR-0003  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

draft CR for introduction of completed band combinations from 37.865-01-01 into 38.101-1

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was revised to R4-1803464. R4-1803464 was endorsed by email.


R4-1803453
draft CR for introduction of completed band combinations from 37.865-01-01 into 38.101-2





38.101-2
  CR-0003  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

draft CR for introduction of completed band combinations from 37.865-01-01 into 38.101-2

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was endorsed by email.

7.2.2.8
Intra NR CA (mDL/1UL bands) and inter NR CA (nDL/2UL bands) [NR_newRAT-Core]

R4-1802711
UL CA configurations and UE-to-UE co-existence tables for NR 2UL inter-band CA of n77/n78/n79 + n257





Source: NTT DOCOMO, INC.

Discussion: 

ZTE: Ericsson has one UL while we have two UL NR CA.

Qualcomm: Ericsson draft CR does not have two UL NR CA in the general part.

Ericsson: No, we have not planned to submit a paper to include this proposal.

DCM: 2DL/2UL is for ZTE while 2DL/1UL is for Ericsson basket WI.
Note: The content itself is agreed but how and when this is captured needs to be discussed in offline.
Note: The document is approved with the correction that Ericsson is replaced with ZTE in the Proposal.

Decision: 

The document was approved.



7.2.2.8.1
TR rapporteur¡¯s input (Draft CR) [NR_newRAT-Core]

R4-1801642
Skeleton of TR37.XXX Rel-15 Intra-band NR CA and inter-band NR CA for 2UL





Source: ZTE Corporation

Abstract: 

The contribution provides skeleton of TR37.XXX Rel-15 Intra-band NR CA and Inter-band NR CA for 2 UL.

Discussion: 

Decision: 

The document was approved.



R4-1801738
TP for TR37.XXX:Operating band and channel bandwidth for 2UL CA_n8-n78 





Source: ZTE Corporation

Discussion: 

Decision: 

The document was approved.



R4-1801739
TP for TR37.XXX: Operating band and channel bandwidth for 2UL CA_n8-n258





Source: ZTE Corporation

Discussion: 

Decision: 

The document was approved.
7.2.2.9
SUL and LTE-NR co-existence band combinations [NR_newRAT-Core]

R4-1803041
On P_0 range for NR SUL power control





Source: ZTE Corporation

Abstract: 

In this contribution, we provide a view from RAN4 perspective on the P0 range and how to address the path-loss difference between SUL at a lower frequency band and the normal downlink at a higher frequency band, and propose a reply LS to RAN1 accordingly.

Observation 1: P0 is related to the targeted received power per RB at BS assuming zero path-loss, and its range depends on the target SNR values and uplink interference level in NR.

Observation 2: The coupling loss difference between SUL and normal paired NR DOES not change the required receive power of SUL in order for BS to be able to decode SUL. The P0 range for SUL should not be impacted by the coupling loss difference.

Observation 3: The allowed P0 range for SUL power control should be defined in a similar way as that in LTE by considering new channel bandwidth etc. in NR.

Observation 4: The P0 value for SUL power control can be set by deducting with an offset which is the product of the configured α and the observed coupling loss difference X, but hard limited to the allowed P0 range.
Proposal 1: Send a reply LS to RAN1 describing the above understanding, and decline the confirmation of both work assumptions.

Discussion: 

Decision: 

The document was Revised in R4-1803281



R4-1803281
On P_0 range for NR SUL power control





Source: ZTE Corporation

Abstract: 

Discussion: 

Decision: 

The document was Return to.
R4-1803042
draft LS reply to RAN1 on P_0 ranges on UL power control





Source: ZTE Corporation

Abstract: 

draft LS reply to R1-1721608

Discussion: 

Decision: 

The document was Revised in R4-1803282
R4-1803282
draft LS reply to RAN1 on P_0 ranges on UL power control





Source: ZTE Corporation

Abstract: 

draft LS reply to R1-1721608

Discussion: 

Decision: 

The document was Return to.
R4-1801571
On coupling loss difference between SUL and DL





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Decision: 

The document was Noted.
R4-1801572
LS reply on P_0 ranges on UL power control





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Noted.

R4-1801568
BS RF requirements for SUL with UL sharing





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

ZTE: On the simulation, case 1/2/3, what is the power difference, waveform? Which RAT use the most of PRB? Our preference is to use the same number of PRB is the simualation. Also, we show there is interference between LTE and NR. We need to check the potential impact to the performance requirements. It is not enough to conclude there is no BS requirements for uplink sharing 
Huawei: 20dB ratio is assumed for power difference. For imbalance PRB allocation, we think it represent the worst case scenario since due to filter performance, the RAT with less PRB will suffer the interference from other RAT. We encourage ZTE to check the waveform confinement technique assumption in LTE. 

Nokia: Only one scenario is simulated which is ideal case. Is there any analysis on the async scenario ? 

ZTE: According to offline discussion, we did not reach the consensus. The rectangle waveform was actually favor the interference reduction. Without rectangle waveform, the interference will be worse. 

Huawei: To Nokia, in order to enable the OFDM symbol system works, we have to align the receiving which is also the reason of TA designing. To ZTE, we have to perform the simulation based on practical implementation. Follwing your analysis, how the LTE system works. 

ZTE: Orthganality will be degraded due to frequency and timing offset. NR and LTE sharing mechism is a new mechanism of spectrum usage. We need to guarantee the system work in the actual deployment. We need to more study further before we conclude no BS requirements. 

Nokia: For ideal case, we would like to remind that we are discussing the uplink sharing from network perspective. We need to consider the legacy UE transmitting. 
Huawei: What kind of analysis we need to perform? 

Nokia: We are looking for the scenario that UEs are not synchronized in both frequency and time domain since we need to consider the legacy UE. 

ZTE: we think guardband requirements may be needed, e.g., at least 1PRB. 

Nokia: We had paper that we indicate certain BS requirements are necessary. There are serveral uplink requirement including in-channel selectivity and so on. 

Decision: 

The document was Noted.

R4-1803427 WF on RF requirements for uplink sharing





Source: Huawei, HiSilicon

Decision: 

The document was Withdrawn.
R4-1801569
UE RF requirements for EN-DC with SUL





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Nokia: For EN-DC band combination with SUL, whether the simultaneous uplink transmission is allowed ? 
Huawei: We agree for particular SUL DC band combination can be used for both SUL and uplink sharing. 

Huawei: For uplink sharing from UE prespective, TDM based sharing is supposed to be used. However, TDM based sharing can be also done in the scheduler implemention manner. We have proposal to change the table. 

Nokia: We would like to see the CR first. Since these band combinations are not categories as difficulty band combination, UE is not allow only support single uplink. 

ZTE: We have question on the last page on the cell sepcfici SRS and UE specific SRS. Is the proposed the time mask to limit the implementation of SRS configurations. 
QC: TP is assuming TDM based uplink sharing. We understand there is also a FDM based uplink sharing. Do we have FDM based uplink sharing? 

Nokia: In RAN4 spec, it is clearly indicated TDM based uplink sharing is not allowed. RAN1 did not decide the TDM pattern for uplink sharing. 

Decision: 

The document was Noted.
R4-1801570
Potential bands for 7.5kHz raster shift





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

ZTE: In our view, uplink sharing for operators to use the same freqeucny for both LTE and NR. We did not see any forward compatibility issue here. 
QC: We agree with ZTE. IT is the reason we have separated band number for SUL. 

Huawei: RAN4 received RAN1 LS. Please read the RAN1 LS carefully. We had RAN4 agreement in the past. We just follow the RAN4 agreements. 

ZTE:It is confused since the proposal in this paper is to propose raster shift in all LTE refarming bands. RAN1 decision is only for the SUL bands which in current specification not for the bands introduced in the future. 

Nokia: We can understand the request on the some bands which are not SUL bands but we do not understand why raster has to be applied for all refarming bands. 

AT&T: We want to make sure we have draft CR for AT&T bands (2, 5 and 66). Verizon has the same desireation for their bands.  

KDDI: We support this proposal. We also consider to use this feature in KDDI bands. 

Huawei: To Nokia, RAN1 LS clearly request to support this feature in LTE refarming bands. For example, if UE does not support raster in Band A, in the future, operators of Band A can not deploy this feature since UE does not support. 

ZTE: We do not agree with the statement. 

Orange/Vodafone/AT&T: we support this proposal.  

QC: RAN1 agreement on initial cell search is not related to support raster shift in the uplink for other LTE refarming bands.

Huawei: if UE can support raster shift in some bands, there is no issue for UE to support this features on other bands. 

QC: Our concern is testing effort. 

Decision: 

The document was Noted.


R4-1801956
Transient times for UL sharing from UE perspective





Source: Qualcomm Incorporated
Discussion: 
 

Decision: 

The document was Withdrawn.
R4-1801624
TP for SUL TR 37.872: SUL_n78-n84 and DC_1_SUL_n78-n84





37.872 v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Approved.



R4-1801625
TP for SUL TR 37.872: SUL_n78-n82 and DC_20_SUL_n78-n82





37.872 v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was not treated.


R4-1802986
Correction to UL configuration for MSD





38.101-1 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

UL config for MSD is corrected.

Discussion: 

Huawei: For band n80, only 15khz is defined. 
Decision: 

The document was Revised in R4-1803428
R4-1803428
Correction to UL configuration for MSD





38.101-1 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

UL config for MSD is corrected.

Discussion: 

Decision: 

The document was Return to.
R4-1801564
Draft CR on introduction of new band combinations for SUL to TS 38.101-1





38.101-1 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Nokia: These band combinations are not for the uplink sharing from UE perspective

Huawei: it is applied for both uplink sharing from UE perspective and uplink sharing from network perspective


Nokia: we cannot agree this CR since requirements for TDM based is not defined. 


Huawei: TDM means time domain multiplexing among the shared LTE and NR carriers. 


Nokia: We do not have such requirements. The requirements have to be defined first. 

Nokia: Some updates are needed for uplink configuration. 

Decision: 

The document was Noted.
R4-1803429
Draft CR on introduction of new band combinations for SUL to TS 38.101-1





38.101-1 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Withdrawn.



R4-1801565
Draft CR on introduction of new band combinations for SUL to TS 38.101-3





38.101-3 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Nokia: Same comments as previous contribution. 
Decision: 

The document was Noted.
R4-1803430
Draft CR on introduction of new band combinations for SUL to TS 38.101-3





38.101-3 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Withdrawn.



R4-1801566
Draft CR on SUL_n78-n80 to TS 38.101-1





38.101-1 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

ZTE: do not need to mention DC

Huawei: Since we have DC operation as fallback mode. 

Nokia: Same comments

Decision: 

The document was Noted.
R4-1803431
Draft CR on SUL_n78-n80 to TS 38.101-1





38.101-1 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Withdrawn.



R4-1801567
Draft CR on DC_3_SUL_n78-n80 to TS 38.101-3





38.101-3 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Nokia: Same comments

Decision: 

The document was Noted.
R4-1803432
Draft CR on DC_3_SUL_n78-n80 to TS 38.101-3





38.101-3 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Nokia: Same comments

Decision: 

The document was Withdrawn.
7.2.2.9.1
TR rapporteur¡¯s input (Draft CR) [NR_newRAT-Core]

R4-1801520
TR 37.872 v0.2.0 for SUL 





37.872 v0.2.0





Source: Huawei Technologies France

Discussion: 

Decision: 

The document was Approved.



7.3
System Parameters [NR_newRAT-Core]

R4-1802378
Beam Switching Delay





Source: Qualcomm Incorporated

Discussion: 

Nokia: it is premature to send the LS. Whether the switch was cause by activation of antennas? 
QC: the delay is cause of the activation of another antenna panel which is not active. Keep all the antenna model active will increase the power consumption. 

Nokia: What is the impact to RAN1 spec? We need to discuss more parameters. It is not sufficient to just inform RAN1 about the delay. 

QC: Network does not need to know the number of antenna panel. Network only needs to know the switch delay.  

ZTE: if 2~3ms switching delay is allowed, whether the scheduler shall take this delay in advance. If so, it will have network performance impact. 

QC: it is nothing to do with schedule, it just needs more time for UE to process the DCI configuration.

Ericsson: what is the response expected from RAN1. 

QC: In order to optimize the UE power consumption, such delay shall be allowed. 

MTK: is there any early contribution and analysis on how this delay 2~3 ms is derived. We can further discuss the value. 

Intel: which antenna panel is used to Rx beam shall be UE decision. On which signalling, UE need to decide the switch the antenna panels. 
QC: When DCI state changes, UE can switch the antenna. UE is still in connected mode during the switching period. 

=> Companies are encouraged to check further on the actual switch delay and also the impact to the system performance, UE power consumption and so on. 
Decision: 

The document was Noted.



R4-1803525
WF on beam switching delay





Source: Qualcomm Incorporated

Decision: 

The document was Approved.
7.3.1
Channel bandwidth [NR_newRAT-Core]


R4-1802157
Discussion on bandwidths for FR1





Source: Dish Network

Abstract: 

This contribution aims to raise discussion on if >20MHz single CC bandwidth or intra-band contiguous CA is more beneficial for FR1.

Discussion: 

CHTTL: Whether the question of Channel bandwidth is for DL or DL and UL. 
DISH: it is for DL and UL. 

=> It shall be discussed in UE RF session with other CA bandwidth class paper. 

Decision: 

The document was Noted.
R4-1801737
Draft CR to 38.101-1: Correction to CH BWs without symmetric uplink





38.101-1 v15.0.0





Source: Dish Network, Skyworks Solutions Inc.

Abstract: 

This proposes a solution to describe to CH BWs without symmetric uplink in a NR Band

Discussion: 

Ericsson: In the first table, we are wondering whether the wording is appropriated. The current wording can be interpreted as this band is downlink only. 
DISH: we can further improve the wording. 

ZTE: In 104, the same table is included.Do we need to include the note in the table in 104 spec. 

DISH: We do not need to do that. We do no thave such note in the LTE spec. 

Decision: 

The document was Revised in R4-1803285



R4-1803285
Draft CR to 38.101-1: Correction to CH BWs without symmetric uplink





38.101-1 v15.0.0





Source: Dish Network, Skyworks Solutions Inc.

Abstract: 

This proposes a solution to describe to CH BWs without symmetric uplink in a NR Band

Discussion: 

Decision: 

The document was Endorsed
R4-1801459
Draft CR for TS 38.104: Channel bandwidth for some TDD bands





38.104 v15.0.0





Source: CATT

Discussion: 

Softbank: We need to consider the impact to Japan regulation requirements if we add 30MHz in Band 41 for UE spec. Which operator is interesting in such bandwidth. 
CATT: it is for BS spec. 

Nokia: We discussed the channel bandwidth for Band 41 and B79. We are wondering is there any operators interesting in this channel bandwidth. 

CATT: the channel bandwidth is added based on operators request.

Ericsson: It will increase the testing effort.  

Decision: 

The document was Noted.



R4-1801460
Draft CR for TS 38.101: Channel bandwidth for some TDD bands





38.101-1 v15.0.0





Source: CATT

Discussion: 

Decision: 

The document was Noted.
R4-1801555
TP to TR 38.817-01 update of NR CBWs





38.817-01 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Approved.
7.3.1.1
Mandatory UE channel bandwidth [NR_newRAT-Core]

R4-1802374
Mandatory Channel Bandwidth for FR2





Source: Qualcomm Incorporated

Abstact: 

Proposal 1. Support of 200MHz channel bandwidth is mandatory for FR2.

Discussion: 

Decision: 

The document was Noted.



R4-1802443
Discussion on UE supported mandatory CBW for FR2





Source: LG Electronics Inc.

Abstract: 

Proposal 1. Specify 100 MHz as UE mandatory supported maximum Channel bandwidth in FR2.

Discussion: 

=> Mandatory channel bandwidth: 
100MHz: LG

200MHz: Qualcomm, Samsung, CMCC, NTT DoCoMo, Huawei, Vodafone, ZTE, China Unicom, Deutch Telekom, AT&T
400MHz: SKT, Intel, Verizon, Nokia
=> RAN4 will further check the working Agreement: 200MHz is mandatory channel Bandwidth which is supposed to be declared by the end of RAN4 #86.  

Agreement: 200MHz as mandatory channel bandwidth for FR2
Decision: 

The document was Noted.



7.3.1.2
Maximum transmission bandwidth configuration [NR_newRAT-Core]

R4-1802338
Support of 100MHz bandwidth for NR band n40





Source: HuaWei Technologies Co., Ltd

Abstract: 

In Arab region, the 100MHz spectrum is available in band n40, and we observed the request to specify 100MHz bandwidth on it. But according to the agreed way forward on maximum channel bandwidth criteria, to support 100MHz bandwidth needs more efforts in terms of defining MPR requirements.

Proposal 1: Introduce 100MHz as the maximum BS channel bandwidth for Band n40.

Proposal 2: It is suggested to define 100MHz as the maximum UE channel bandwidth for Band n40.

Discussion: 

Ericsson: There is no guard-band between n40 and WLAN. 
Huawei: We have IDC issue in UE side but BS side does not have such issue. 

Softbank: From which release, channel bandwidth shall be fixed. 
ZTE: We need to analysis the interference between NR and WLAN even in BS side. 

Ericsson: We have similar comments as ZTE. 

Skyworks: we have the criteria agreed in Jan ad-hoc. 

Huawei: the co-existence is not an issue in certain region. 

=> Companeis are encouraged to anslysis the co-existence between NR and WLAN. Regional specific deployment shall be also considered. 

Decision: 

The document was Noted.



7.3.1.3
Minimum guardband and transmission bandwidth configuration [NR_newRAT-Core]

Mixed numerology

R4-1801551
Consideration on guard band for mixed numerology





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Proposal If the channel BW for mixed numerology is larger than the BW for a single numerology, the guard band associated with a SCS should be determined by its maximum allowable CBW defined in single numerology case.

Discussion: 

Nokia: it is not aligned with pervious agreements. We are open to discussions. 
Ericsson: we need further discussions. 

ZTE: We think the previous agreement is clear. For FR2, we show the previous agreements in clear and reasonable. 

Decision: 

The document was Noted.

R4-1801735
Issues for minimum guardband in mixed numerology case





Source: ZTE Wistron Telecom AB

Abstract: 

In this contribution we discuss and calculate the minimum guardband of SCS 60 kHz in mixed numerology case when the BS channel BW is 400 MHz (FR2) based on the agreements above in section 2, and in section 3 we discuss and propose necessary texts for section 5.3.3 of TS38.104 to clarify which channel BW should be used when the BS allocates PRBs for an edge UE in mixed numerology case.

Proposal 1: In mixed numerology case, the minimum guardband of SCS 60 kHz for 400 MHz BS channel BW in FR2 will be 9920 kHz , i.e. ½ * 400 * 1000 (kHz) * (1 – 95.04%), where 95.04 % is the spectrum utilization of SCS 60 kHz for the largest supported channel BW 200 MHz.

Proposal 2: Adding the following sentence just above Figure 5.3.3-2 in section 5.3.3 of TS38.104 to clarify which channel BW should be used when the BS allocates PRBs for an edge UE in mixed numerology case: 

‘In Figure 5.3.3-2 ‘the guardband defined for numerology X or Y when transmitted across full BS channel BW’ is from BS perspective. From UE perspective when BS allocates PRBs for an edge UE with numerology X or Y, the BS must use the minimum guardband with the edge UE channel BW configured by the BS to ensure that the edge UE could fulfil all TX/RX requirements’. 

Discussion: 

Huawei: For proposal 1, it is related to our paper on the GB for mixed numerologies. We have different interpretation. We do not see the analysis and we cannot be convenienced. For proposal 2, the scheduler will be very complex. The minimum guardband shall be in the scope the channel bandwidth requirements. 

ZTE: Even BS can allocate BWP with any RB, but still BS has to assign the channel bandwidth and UE has to fulfil the requirements for certain channel bandwidth. 

Ericsson: For proposal 1, it is aligned with our view. For proposal 2, the GB pending on the UE channel bandwidth is captured in the UE specification. We are not convenience the BS has to consider the UE specifications. 

ZTE: For proposal 1, we have some analysis that existing table can mee thte 95% SU. For proposal 2, we agree with Ericsson comments but still we need some clarification note in the BS specification. 

Decision: 

The document was Noted.
R4-1802560
TP to TR 38.817-01: Spectrum Utilization for multiple numerologies





38.817-01 v0.4.0





Source: Ericsson

Abstract: 

Proposal for how to decide uard size in multiple numerology case

Discussion: 

Decision: 

The document was Revised in R4-1803526
R4-1803526
TP to TR 38.817-01: Spectrum Utilization for multiple numerologies





38.817-01 v0.4.0





Source: Ericsson

Abstract: 

Proposal for how to decide uard size in multiple numerology case

Discussion: 

Decision: 

The document was Approved.

GB for subcarrier based CS
R4-1801559
Minimum guard band for sub-carrier based channel raster





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Proposal 1: It is proposed 10kHz is reduced from current minimum guard band requirement in TS for channel bandwidth>5MHz and any SCS for FR1.

Proposal 2: It is proposed 40kHz is reduced from current minimum guard band requirement in TS for any channel bandwidth and SCS for FR2.

Discussion: 

Ericsson: Not sure we understand the calculation. GB is calculated based on SCS. 
Huawei: the consideration is for mixed numerologies case. 

Decision: 

The document was Noted.



R4-1802043
Discussion on open issues of minimum guard-band





Source: Samsung

Abstract:

Observation1: Minimum guard-band need to be reduced 10 kHz for FR1 due to channel placement under sub-carrier based channel raster (for channel BW lager or equal to 10MHz)
Observation2: Minimum guard-band need to be reduced 20 kHz for FR2 due to channel placement under sub-carrier based channel raster
P1: Introduce minimum guard-band for 240 kHz (100MHz) based on 92.5% SU, and this minimum guard-band only valid when 240 kHz SS block placed in the channel edge.
Discussion: 

Huawei: On observation 1, we have similar understanding but we propose to different value since we consider the 30khz
ZTE: We agree with proposal 1. 
Decision: 

The document was Noted.
GB for 240KHz SCS

R4-1801734
Minimum guardband of SS-PBCH block with SCS 240 kHz





Source: ZTE Wistron Telecom AB

Abstract: 

This contribution proposes the minimum guardbands of SS/PBCH block with SCS 240 kHz, and further discusses the guardband size issue when the SS/PBCH block has extra power boosting than the data block.

Proposal 1: When a SS/PBCH block with SCS 240 kHz is placed at the edge of a channel bandwidth and has the same TX power/kHz as the data block, the minimum guardband [kHz] will be:

	SCS [kHz]
	50MHz
	100MHz
	200MHz
	400 MHz

	240
	N.A
	3800
	7720
	15560


Proposal 2: RAN4 should discuss and decide how to handle the guardband for SS/PBCH block when the block is placed at the edge of a channel bandwidth and has extra high power boosting compare to the data block. Here are two options could be considered:

· Option 1: Adding extra guardband to the values in the minimum guardband table in TS38.104. FFS on extra guardband sizes for different levels of extra power boosting on SS/PBCH block;

· Option 2: No extra guardband will be added when the extra power boosting of SS/PBCH is ≤ X dB. Adding extra guardband in TS38.104 when the extra power boosting of SS/PBCH is > X dB. FFS on X and extra guardband sizes for different levels of extra power boosting on SS/PBCH block.

Discussion: 

Nokia: Not sure we need any requirements for 240KHz SCS in RAN4. 
Huawei: We share the similar view as Nokia. The assumption is based on 92.5% SU which is relatively relaxed. We did not see the simulation figure. It is better to provide more simulation details. It is too early to address this issue. 

Samsung: We need to select which SS enties is suitable for certain frequency. In order to decide the location of SS entries, we have to decide the minimum guardband for 240Khz SCS. In current spec, the 240KHz will not used for data. The minimum guardband can be further reduced in the future if we introduce the 240KHz SCS for data.

Intel: We support proposal 1 which is inline with our analysis. 

ZTE: We agree with Samsung that we need the guardband for 240kHz SCS. QPSK is assumed in the simulation since the it is for the SS block instead of data. 

Decision: 

The document was Noted.
R4-1803286 WF on minimum guardband





Source: ZTE Wistron Telecom AB

Decision: 

The document was Approved.
BS SU and GB

R4-1801736
Clarification to BS spectrum utilization section 5.3.3 of TS38.104





Source: ZTE Wistron Telecom AB

Abstract: 

Regarding BS spectrum utilization section 5.3.3 of TS38.104, RAN4#AH-1801 meeting in this January endorsed [2] with a note as below in [1]:

=> Continue discussion on wording of “The number of RBs configured in any BS channel bandwidth shall ensure that the minimum guardband specified in this clause is met” in Feb meeting.

In this contribution, we further improve the wording of the sentence above to make it clear.

Proposal 1: Change the wording of “The number of RBs configured in any BS channel bandwidth shall ensure that the minimum guardband specified in this clause is met” to:

“Any configured PRB in any BS channel bandwidth is not allowed to have any overlap with the minimum guardband to ensure that all gNB TX/RX requirements specified in TS38.104 and other NR specifications could be met”.

Discussion: 

Huawei: Even for current wording, it is against the previous RAN4 agreements. We agreed BS could use the higher SU which exclude BS to utilize higher SU. 
Samsung: We agreed in RAN1 and RAN2, higher SU is allowed but RAN4 minimum requirements shall be based on the agreed SU. 

ZTE: We agree with Samsung. We just agree RAN1/2 will not limit the SU. It is not clear whether RAN1/2 can support higher SU. For RAN4 Rel-15 minimum requirements, we need to define the requirements based on what we can achieve. 

Decision: 

The document was Noted.
R4-1801552
Draft CR for TS 38.104 on transmission bandwidth configuration





38.104 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Samsung: Such proposal is not aligned with previous agreements. We prefer to keep the original wording in the spec. 
ZTE: We agree with Samsung on the change of removing maiximum. We can improve the wording offline.

Nokia: The current spec is ok and no need to change. 

Vodafone: Maximum is confusing also this word is not in the spec. RAN1 and RAN2 are allowing the additional RBs. 

Decision: 

The document was Revised in R4-1803562
R4-1803562
Draft CR for TS 38.104 on transmission bandwidth configuration





38.104 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Endorsed
Draft CRs

R4-1801560
Draft CR on minimum guard band requirements for TS 38.104





38.104 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Noted.



R4-1801561
Draft CR on minimum guard band requirements for TS 38.101-1





38.101-1 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Noted.



R4-1801562
Draft CR on minimum guard band requirements for TS 38.101-2





38.101-2 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Noted.


R4-1802565
Draft CR to TS 38.104: Clarification of spectrum utilization for mixed numerology operation





38.104 v15.0.0





Source: Ericsson
Abstract: 

Proposal for how to decide uard size in multiple numerology case

Discussion: 

Nokia: We need time to check
Decision: 

The document was Endorsed



R4-1802566
Draft CR to TS 38.101-1: Clarification of mixed numerology guardband size





38.101-1 v15.0.0





Source: Ericsson

Abstract: 

Proposal for how to decide uard size in multiple numerology case

Discussion: 

Decision: 

The document was Endorsed



R4-1802567
Draft CR to TS 38.101-2: Clarification of mixed numerology guardband size





38.101-2 v15.0.0





Source: Ericsson

Abstract: 

Proposal for how to decide uard size in multiple numerology case

Discussion: 

Decision: 

The document was Endorsed



R4-1802823
Draft CR on minimum guard band requirements for TS 38.104





38.104 v15.0.0





Source: ZTE Wistron Telecom AB

Abstract: 

In section 5.3.3 change the wording 'The number of RBs configured in any BS channel bandwidth shall ensure that the minimum guardband specified in this clause is met' to ‘Any configured PRB in any BS channel bandwidth is not allowed to have any overlap with the minimum guardband to ensure that all gNB TX/RX requirements specified in TS38.104 and other NR specifications could be met.’

Discussion: 

Decision: 

The document was Noted.



7.3.1.4
RB alignment with different numerologies [NR_newRAT-Core]

R4-1801645
Further clarification on PRB alignment for multiple numerologies





Source: ZTE Corporation

Abstract: 

In this contribution, we further clarify some terms related to PRB alignments for mixed numerologies and suggest corresponding possible changes in TS 38.104. 

Observation 1: There are two configurable parameters “Reference point A” and “offset of the used resource blocks” which determine the placement of the used resource blocks for a SCS configuration in a flexible way.

Proposal 1: The choice of “Reference point A” and the offset of the used resource blocks with the same SCS configuration as the reference resource blocks should enable the channel raster mapped to the centre of the used resource blocks. And for other SCS configurations, the choice of the used resource blocks from the corresponding common resource blocks should fulfil the minimum guardband requirements.

Proposal 2: Update channel raster to resource element mapping and RB alignment in TS 38.104 accordingly.

Discussion: 

Ericsson: There is an issue in the BS specification that all the numerologies shall be aligned with the channel raster. We need to fix the issue. 
Samsung: We agreed with the issue. Channel raster arrangement shall align with global raster. For mixed numerologies, we can always align all the numerologies within transmission bandwidth. In our understanding, we can further discuss other solution, such as ZTE solution or we can use the signalling to indicate which SCS will be used for reference SCS. 

ZTE: We need to fix one numerologies for RB mapping. We also need to consider the signalling overhead. 

Nokia/QC: We agree with Ericsson

Decision: 

The document was Noted.



R4-1802345
Draft CR to 38.104 RB alignment for different numerologies





38.104 v15.0.0





Source: ZTE Corporation

Abstract: 

Fill in text proposal on RB alignment for different numerologies

Discussion: 

Decision: 

The document was Revised in R4-1803433

R4-1803433
Draft CR to 38.104 on Channel raster to RE mapping and PRB alignment for mixed numerologies






38.104 v15.0.0





Source: ZTE Corporation

Abstract: 

Fill in text proposal on RB alignment for different numerologies

Discussion: 

Samsung: We see some potential issue that on the mixed numerologies, whether UE need to know the channel raster location without clear definition will cause confusion between UE and BS
Decision: 

The document was Endorsed



R4-1802346
Draft CR to 38.104 Channel Raster to Resource Element Mapping





38.104 v15.0.0





Source: ZTE Corporation

Abstract: 

Correction on channel raster to resource element mapping

Discussion: 

Decision: 

The document was Noted.
R4-1803434 Draft CR to 38.101-1 on Channel raster to RE mapping and PRB alignment for mixed numerologies





Source: ZTE Corporation

Abstract: 

Discussion: 

Samsung: We see some potential issue that on the mixed numerologies, whether UE need to know the channel raster location without clear definition will cause confusion between UE and BS

Decision: 

The document was Endorsed
R4-1803435 Draft CR to 38.101-2 on Channel raster to RE mapping and PRB alignment for mixed numerologies





Source: ZTE Corporation

Abstract: 

Discussion: 

Samsung: We see some potential issue that on the mixed numerologies, whether UE need to know the channel raster location without clear definition will cause confusion between UE and BS

Decision: 

The document was Endorsed
7.3.2
Channel Arrangement [NR_newRAT-Core]

R4-1802144
TP to TR 38.817-01: NR channel and sync raster





38.817-01 v0.3.0





Source: Ericsson

Abstract: 

Based on existing agreements on channel and sync raster, a text proposal is made to the report, covering channel arrangements.

Discussion: 

Decision: 

The document was Approved.



7.3.2.1
Channel spacing [NR_newRAT-Core]

R4-1801480
TP for TR38.817-01:Channel spacing for NR





38.817-01 v0.4.0





Source: ZTE

Discussion: 

Decision: 

The document was Approved.



7.3.2.2
Channel raster [NR_newRAT-Core]

R4-1802765
Introduction of UL subcarrier alignment for bands n2, n5, n66





38.101-1 v15.0.0





Source: AT&T GNS Belgium SPRL

Abstract: 

Reflect technical endorsement from RAN4 AH1801 meeting

Add AT&T bands to bands requiring 7.5 kHz subcarrier alignment for LTE NR coexistence

Discussion: 

Decision: 

The document was Revised in R4-1803436
R4-1803436
Introduction of UL subcarrier alignment for bands n2, n5, n66





38.101-1 v15.0.0





Source: AT&T GNS Belgium SPRL

Abstract: 

Reflect technical endorsement from RAN4 AH1801 meeting

Add AT&T bands to bands requiring 7.5 kHz subcarrier alignment for LTE NR coexistence

Discussion: 

Decision: 

The document was Endorsed
R4-1802044
Discussion on open issues of channel arrangement





Source: Samsung

Discussion: 

Decision: 

The document was Noted.



R4-1802978
Draft CR to TS 38.101-1: Corrections on channel raster in Section 5.4.2.3





38.101-1 v15.0.0





Source: Intel Corporation

Discussion: 

Decision: 

The document was Endorsed


R4-1803437
Draft CR to TS 38.104: Corrections on channel raster





Source: Intel Corporation

Discussion: 

Decision: 

The document was Endorsed

7.3.2.3
Synchronization raster [NR_newRAT-Core]

R4-1803287
WF on NR sync raster 






Source: Ericsson

Proponents of small shift argue that:

· 5 kHz choice is feasible, since the combination with 30 kHz SCS in band n5 and n66 is anyway for LTE DL sharing, where 15 kHz SCS will be used for data.

· Is more efficient than large shift due to single scan.
· Nokia/QC: Using larger shift will increase the initial cell search time.
· Samsung: other chipset vendors have solution to address the cell search time issue
· Ericsson: How much the initial cell search will be increased is not clear. The performance loss is tolerable. 
Proponents of large shift argue that:

· Small shift (5 kHz) has issues with 30 kHz SCS + 30 kHz data is in the specification and forces an unnecessary implementation with non-aligned SC grids.

· QC: 30KHz SS SCS + 30KHz data is only used for LTE-NR co-existence 
· Nokia: 30KHz SS SCS is only used in Band 5 and Band 66
· Samsung: Even in current specficiation, 30KHz SS SCS is only specififed for Band 5 and 66, but for forward compatibility, we have to allow the 30KHz to be introduced for other LTE refarming bands. 
· CMCC/AT&T/NTT DoCoMo: We need to check
· Having small offset also requires RMSI signaling, which is not yet finalized in RAN1 and RAN2. That makes large shift a safer choice.
· Intel: such signaling is not necessary. UE has to detect the signaling in the first place. 
· QC: 2bits is not a big deal for RMSI. 
· Samsung: singalling in RMSI is still pending RAN4 check 
· It is possible with more efficient scan than a triple scan according, making it not evident that small shift is more efficient.
QC/Nokia: There is another solution to address the 30KHz SS SCS operation. We can change the distance between SS entries from 900KHz to 705 KHz
· Samsung/Intel: it will increase the number of SS entry which will increase the cell search time 

· Intel: This solution still have the signaling overhead issue. 

· Nokia: larger shift has 30times of cell search time comparing with alternative solution

· Intel: For larger shift, UE can still cover the cell search in one shot. It is not necessary to be 3 times search

· QC: even UE can cover the larger shift within one FFT but in baseband processing, UE has to do three times co-relation which is the cost we are concerning. 

· Huawei: At most 1.5 times of search time, not 3 times. 

· QC: Agreed. We are concerns about the power consumptions. 

Option 1: Larger shift without signalling

Option 2: Change distance between SS entries with small shift which requires singling
Option 1: Ericsson, Intel, Samsung, ZTE, Huawei, LG, MTK
Option 2: Nokia, QC
QC: 0.2% singling overhead v.s. 10% intitial cell search. 

Samsung: Whether it is 10% up to UE implemenation.

Intel: We need to consider the detection error. 

Agreement: 
For Band 41 SCS

· Specification is unchanged at this time. A LS can be sent to RAN1 to change the design to accommodate the RAN4 decision

· RAN4 also agreed that no further default SCS for SSB is added in future meetings for Rel-15 bands.
Step size
· For sync raster step size, a conservative approach of <3> for band n41 and <16>for band <n79> is chosen, giving some guard band for SSB at band edges.
=> companies are encourage to futher discuss the below two options for SS shift in this week. 
Option 1: Larger shift without signalling

Option 2: Change distance between SS entries with small shift which requires singling
Decision: 

The document was Revised in R4-1803438
R4-1803438 WF on NR sync raster 

MTK: We support this WF

QC: We do not agree with this WF

Nokia: We share the same view as QC. 

Ericsson: QC proposed the same solution as alternative solution

QC: +5 is the better solution. 
Decision: 

The document was Agreed as working agreement
R4-1801519
Considerations on NR Sync Raster Shift





Source: ZTE Corporation, Sanechips

Abstract: 

In this contribution, we compare the SS raster shift solutions and provide our considerations on NR sync raster calculations on Frequency range 0-2700MHz.

Observation 1    For Solution-1, one time search for SSB with 1/3 complexity reduced is only valid for initial cell searching. However, it will lead to unnecessary signalling overhead and extra decoding for UE. Solution-2 has the same 1/3 searching time as Solution-1 if UE using the pre-stored access information.

Observation 2    The frequency error of LO after calibration process is much less than the value of before. The process of LO calibration can reduce the ambiguity among the 3 sequential raster.

Observation 3    The Doppler frequency shift has less influence on SS raster offset.
Proposal 1   The wider SS raster offset of 70kHz or above could be selected for the frequency range of 0-2700MHz. To minimize the entries of SS raster, the SS raster offset of 100kHz could be the choice.
Proposal 2   Two options for NR sync raster shift are suggested for the frequency range of 0-2700Mhz.

· (Option 2a)  Solution-2 without the support of RMSI.

· (Option 2b)  Solution-4. Wider frequency shift of 70kHz or above, such as 100kHz with 3 sequential raster at each 900kHz step and with RMSI signalling. Whether UE differentiates the 3 sequential raster with or without RMSI signalling will depend on its implementation.

With the above two options, option 2a is preferred.
Discussion: 

Decision: 

The document was Noted.



R4-1801563
On synchronization raster shift





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Proposal 1: For the first solution, +/- 10kHz is the more safe and general solution.

Proposal 2: For the second solution, 80kHz SS shift is the best choice among all the feasible values in the WF.

Proposal 3: The third solution is not feasible and should not be considered.

Discussion: 

Decision: 

The document was Noted.
R4-1802146
Sync raster open issues





Source: Ericsson

Abstract: 

The open issues identified at the RAN AAH-1801 are discussed and a proposal is made for the sync raster offset in LTE re-farming bands below 2.7 GHz.

PROPOSAL 1: For the sync raster in LTE -refarming bands below 2.7 GHz, the frequency shift for the multiple rasters should be a multiple of +/-10 kHz, but not a multiple of +/-30 kHz.

PROPOSAL 2: If a small frequency shift for the multiple rasters is chosen (+/-10 kHz), which cannot be distinguished from other freqeuncy shift sources, RMSI signaling of the shift should be specified.

PROPOSAL 3: The following step size are proposed for the existing “<TBD>” in subclause 5.4.3.3 of TS 38.101-1/2 and TS 38.101-4 (marked green):

	NR Operating Band
	SS  Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	n41
	15 kHz
	Case A
	9069 – <3> – 9198

	
	30 kHz
	Case C
	9070 – <1> – 9198

	n79
	30 kHz
	Case C
	10400 – <16> – 10800


Discussion: 

Decision: 

The document was Noted.



R4-1802280
NR SS raster shift for 100kHz channel raster





38.101-1 v..





Source: MediaTek Inc.

Abstract: 

In this contribution, we provide our comparative views on the three potential solutions for SS raster definition to support 100kHz channel raster and propose to adopt 70 kHz raster shift without resorting RMSI signalling for M value.

Proposal: To define SS raster at 70 kHz and exclude RMSI signalling of M value

Discussion: 

Decision: 

The document was Noted.



R4-1802289
On NR Sync Raster Step Size





Source: ZTE Corporation, Sanechips

Abstract: 

In this paper, the NR sync raster entry step size is analyzed. 

Proposal 1   It is suggested to set the sync raster entry <Step size> to 4 for Band n41 when SSB SCS=15kHz. 

Proposal 2   It is suggested to set the sync raster entry <Step size> to 21 for Band n79. 

Discussion: 

Decision: 

The document was Noted.



R4-1802376
Sync raster definition for low bands





Source: Qualcomm Incorporated

Abstact: 

Proposal: Maintain the current sync raster design with 5kHz offset and include the offset signaling in RMSI.
Discussion: 

Decision: 

The document was Noted.



R4-1802441
Discussion on sync raster shift for LTE re-farming bands





Source: LG Electronics Inc.

Abstact: 

Proposal 1. Take option 1b (10 kHz with RMSI signalling) as baseline sync raster for LTE re-farming bands.

Discussion: 

Decision: 

The document was Noted.



R4-1802818
AFC related effects of a wrong assumption about the synchronization frequency during the initial cell selection





Source: Nokia, Nokia Shanghai Bell

Abstract: 

impact of frequency offset is discussed

To minimize both effects, the possible frequency offsets Δfsync should not be larger than necessary, i.e.

· 10 kHz only in the frequency ranges of bands n5 and n66 and

· 5 kHz in the other frequency ranges where the synchronization raster for the LTE refarming bands applies.

Discussion: 

Decision: 

The document was Noted.



R4-1802819
Comparison of synchronization signal frequency offsett





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Compare different frequency offsets.

Proposal 1: Adopt the frequency offset +/-5kHz as a baseline.

Proposal 2: Adopt the frequency offset +/-10kHz for the frequency range supporting 30kHz SCS, i.e., 824-849 MHz and 1710-1850 MHz.

Discussion: 

Decision: 

The document was Noted.


R4-1802956
Discussion on RMSI CORESET Configurations





Source: Huawei Telecommunication India

Abstract: 

RAN1 generated an LS asking whether the configuration information for the RMSI is acceptable. This contribution examines the implementation described in 38.213 and provides a recommendation for any follow up for RAN1.

Observation 1. The minimum bandwidth for the SSB with 30 kHz SCS is 10 MHz, not 5 MHz.

Observation 2. The minimum bandwidth for the RMSI CORESET is 24 RBs (15 kHz SCS).

An LS may be needed.

Proposal 1. An LS may be needed to inform RAN1 that 5 MHz BW for 30 kHz SCS for the SSB is not supported.

Additional analysis is needed to check timing considerations.

Proposal 2. The time between the SSB block and RMSI CORESET should be verified to determine whether the minimum timing values are met.

Discussion: 

Decision: 

The document was Noted.



R4-1802977
On NR synchronization raster for FR1 re-farming bands





Source: Intel Corporation

Abstact: 

Proposal: Change the equation to SSREF = N * 900 kHz + M * 100kHz.

Discussion: 

Decision: 

The document was Noted.
R4-1802145
TP to TR 38.817-01: Sync raster calculations





38.817-01 v0.3.0





Source: Ericsson

Abstract: 

The agreed way to calculate the sync channel entries (GSCN) to be tabulated in specifications is documented in the TR.

Discussion: 

Decision: 

The document was Approved.
R4-1802017
Draft CR to TS 38.104: Corrections on sync raster shift and step size in section 5.4.3





38.104 v15.0.0





Source: ZTE Corporation, Sanechips

Abstract: 

Draft CR to TS 38.104: Corrections on sync raster shift and step size in section 5.4.3

Discussion: 

Decision: 

The document was Noted.
R4-1802147
Draft CR for TS 38.104: Sync raster offset in re-farming bands (5.4.3)





38.104 v15.0.0





Source: Ericsson

Abstract: 

The CR corrects the sync raster offset in LTE re-farming bands below 2.7 GHz.

Discussion: 

Decision: 

The document was Revised in R4-1803439
R4-1803439
Draft CR for TS 38.104: Sync raster offset in re-farming bands (5.4.3)





38.104 v15.0.0





Source: Ericsson

Abstract: 

The CR corrects the sync raster offset in LTE re-farming bands below 2.7 GHz.

Discussion: 

Decision: 

The document was Revised in R4-1803568
R4-1803568
Draft CR for TS 38.104: Sync raster offset in re-farming bands (5.4.3)





38.104 v15.0.0





Source: Ericsson

Abstract: 

The CR corrects the sync raster offset in LTE re-farming bands below 2.7 GHz.

Discussion: 

Nokia: We have concerns of extending the meeting later than 5pm. 
Decision: 

The document was e-mail approval

Post-meeting note: The document was endorsed by email.
R4-1802821
Draft CR to 38.104 on SS raster offset





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Draft CR on SS raster offset

Discussion: 

Decision: 

The document was Noted.
R4-1802018
Draft CR to TS 38.101-1: Corrections on sync raster shift and step size in section 5.4.3





38.101-1 v15.0.0





Source: ZTE Corporation, Sanechips

Abstract: 

Draft CR to TS 38.101-1: Corrections on sync raster shift and step size in section 5.4.3

Discussion: 

Decision: 

The document was Noted.

R4-1802148
Draft CR for TS 38.101-1: Sync raster offset in re-farming bands (5.4.3)





38.101-1 v15.0.0





Source: Ericsson

Abstract: 

The CR corrects the sync raster offset in LTE re-farming bands below 2.7 GHz.

Discussion: 

Decision: 

The document was Revised in R4-1803440
R4-1803440
Draft CR for TS 38.101-1: Sync raster offset in re-farming bands (5.4.3)





38.101-1 v15.0.0





Source: Ericsson

Abstract: 

The CR corrects the sync raster offset in LTE re-farming bands below 2.7 GHz.

Discussion: 

Decision: 

The document was revised in R4-1803567
R4-1803567
Draft CR for TS 38.101-1: Sync raster offset in re-farming bands (5.4.3)





38.101-1 v15.0.0





Source: Ericsson

Abstract: 

The CR corrects the sync raster offset in LTE re-farming bands below 2.7 GHz.

Discussion: 

Decision: 

The document was e-mail approval

Post-meeting note: The document was endorsed by email.
R4-1803566 Draft CR for TS 38.101-2: Sync raster offset in re-farming bands (5.4.3)






Source: Ericsson

Abstract: 

The CR corrects the sync raster offset in LTE re-farming bands below 2.7 GHz.

Discussion: 

Decision: 

The document was e-mail approval 

Post-meeting note: The document was endorsed by email.
R4-1802820
Draft CR to 38.101-1 on SS raster offset





38.101-1 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Draft CR on SS raster offset

Discussion: 

Decision: 

The document was Noted.
R4-1802019
[Draft] Reply LS on NR SS Raster Shift for Frequency Range 0-2700MHz





Source: ZTE
Abstract: 

[Draft] Reply LS on NR SS Raster Shift for Frequency Range 0-2700MHz

Discussion: 

Decision: 

The document was Revised in R4-1803441

R4-1803441
[Draft] Reply LS on NR SS Raster Shift for Frequency Range 0-2700MHz





Source: ZTE

Abstract: 

[Draft] Reply LS on NR SS Raster Shift for Frequency Range 0-2700MHz

Discussion: 

Decision: 

The document was Approved.


R4-1802822
[draft] LS reply on OFDM symbol generation





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This is reply LS to communicates the RAN4 agreement on SS raster offset

Discussion: 

Decision: 

The document was Noted.

R4-1802149
Draft CR for TS 38.101-2: Sync raster offset in re-farming bands (5.4.3)





38.101-2 v15.0.0





Source: Ericsson

Abstract: 

The CR corrects the sync raster offset in LTE re-farming bands below 2.7 GHz.

Discussion: 

Decision: 

The document was withdrawn.



7.4
UE RF requirements including general EN-DC/inter/intra NR CA [NR_newRAT]

R4-1802136
draft TR 38.817-01 (General aspects for UE RF)





38.817-01 v0.4.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.



<Specification structure for TS38.101-1/2/3>
R4-1803247
38.101 structure AH





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was approved.


R4-1802407
Specification 38.101 series structure





Source: Qualcomm Incorporated

Abstract: 

Discussion and proposals on UE specification structure for NR (38.101 series)

Discussion: 

Decision: 

The document was noted.



R4-1803051
Proposal for alignment of clause numbering, suffixes and headings in TS 38.101-1, TS 38.101-2 and TS 38.101-3





Source: Ericsson

Abstract: 

Approval

Discussion: 

Decision: 

The document was noted.



R4-1803052
Draft CR for new spec structure of 38.101-3





38.101-3 v15.0.0





Source: Ericsson

Spec editor Comments:

	Company
	Comments

	Qualcomm
	This is towards spec structure and I assume it is example since it does not capture all needed changes proposed in R4-1803051 , for example not all EN-DC abbreviations are changed to MR-DC.


Abstract: 

draftCR

Discussion: 

Decision: 

The document was revised in R4-1803250.



R4-1803250
Draft CR for new spec structure of 38.101-3





38.101-3 v15.0.0





Source: Ericsson

Discussion: 

Decision: 

The document was endorsed.


R4-1803053
Draft CR for new spec structure of 38.101-1





38.101-1 v15.0.0





Source: Ericsson

Abstract: 

draftCR

Discussion: 

Decision: 

The document was endorsed.



R4-1803054
Draft CR for new spec structure of 38.101-2





38.101-2 v15.0.0





Source: Ericsson

Abstract: 

draftCR

Discussion: 

Decision: 

The document was endorsed.

7.4.1
Editor input for UE TS [NR_newRAT-Core]

R4-1802403
Implementation of endorced CRs to 38.101-1





38.101-1
  CR-0003  Cat: F (Rel-15) v15.0.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was agreed by email.



R4-1802404
Implementation of endorsed CR on to 38.101-2





38.101-2
  CR-0004  Cat: F (Rel-15) v15.0.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was agreed by email.




R4-1802405
Implementation of endorsed CRs in to 38.101-3





38.101-3
  CR-0005  Cat: F (Rel-15) v15.0.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was for e-mail approval.
Post-meeting note: The document was agreed by email.



7.4.1.1
Draft CR for 38.101-1 for Tx(Ch6) [NR_newRAT-Core]

R4-1801949
Draft CR for configured output power FR1 SA





38.101-1 v15.0.0





Source: Qualcomm Incorporated

Late
Discussion: 

Decision: 

The document was withdrawn.



R4-1802250
Specification of MPR for single carrier NR





38.101-1 v15.0.0





Source: Qualcomm Incorporated

Abstract: 

MPR table is proposed according to previously agreed way forward

Discussion: 

Qualcomm: We received a comment from Skyworks that this MPR should be applied to up to a certain channel bandwidth.

Nokia: we have also a CR to reflect this aspect. 

Decision: 

The document was revised in R4-1803237.



R4-1803237
Specification of MPR for single carrier NR





38.101-1 v15.0.0





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was withdrawn.


R4-1803064
Draft CR for 38.101-1: Correction of errors





38.101-1 v15.0.0





Source: Sprint Corporation

No presentation is needed.
Discussion: 

Decision: 

The document was endorsed.



R4-1803065
Draft CR for 38.101-1 Introduction of n41requirements





38.101-1 v15.0.0





Source: Sprint Corporation

Discussion: 

Decision: 

The document was endorsed.



R4-1802239
Specification of MPR for single carrier NR





38.101-1
  CR-0002  Cat: F (Rel-15) v15.0.0





Source: Qualcomm Incorporated

Abstract: 

MPR table is proposed according to previously agreed way forward

Discussion: 

Decision: 

The document was withdrawn.
7.4.1.2
Draft CR for 38.101-1 for Rx(Ch7) [NR_newRAT-Core]

R4-1802211
draft CR TS 38.101-1 Uplink configuration for FR1 NR REFSENS





38.101-1 v15.0.0





Source: Skyworks Solutions Inc.

Sesson chair note: needs to be discussed first.
Spec editor Comments:

	Company
	Comments

	Qualcomm
	Template violations, these are manageable even there are many. There are changes from two different people, Laurent and Dominique, I assume both are relevant here?
As non-editorial aspect: if we change the assumption from CP-OFDM to DFT-S-OFMD, the MSD also may need to be revised since the power level of the aggressor is larger with DFT-S-OFDM. I did not find any discussion on this aspect, was it maybe in some other agenda?  Maybe a reference in the CR header should be there if there was a discussion.


Abstract: 

This draft CR mandate use of DFT-s-OFDM waveform for REFSENS UL configuration in chapter 7.3 and changes RB allocations accordingly in table 7.3-3.

Discussion: 

Decision: 

The document was endorsed.



R4-1802983
Correction to UL configuration for MSD





38.101-1 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

UL config for MSD is corrected.

Discussion: 

Decision: 

The document was withdrawn.

7.4.1.3
Draft CR for 38.101-1 for other than Ch6 and Ch7 [NR_newRAT-Core]

R4-1801479
Draft CR to 38.101-1: Default Tx-RX frequency separation for NR FR1(section 5.4.4)





38.101-1 v15.0.0





Source: ZTE

No presentation is needed.
Session chair note: Default Tx-RX frequency separation for NR bands is added.

Discussion: 

Decision: 

The document was endorsed.



7.4.1.4
Draft CR for 38.101-2 for Tx(Ch6) [NR_newRAT-Core]

R4-1802523
Draft CR for TS 38.101-2: ACLR requirement clarification





38.101-2 v15.0.0





Source: Huawei, HiSilicon

No presentation is needed.
Session chair note: 
1. The following text is added; “If the measured adjacent channel power is greater than –35 dBm then the NRACLR shall be higher than the value specified in Table 6.6.2.3-1.” Considering off power requirement.
2. TBDs for measurement channel bandwidth is replaced with values.

.Abstract: 

This contribution is to add some clarification of mmWave ACLR requirement.

Discussion: 

R&S: we have a similar CR

Note: Content is in principle agreed but the table number needs to be fixed. 
Decision: 

The document was revised in R4-1803238.



R4-1803238
Draft CR for TS 38.101-2: ACLR requirement clarification





38.101-2 v15.0.0





Source: Huawei, HiSilicon
Discussion: 

Decision: 

The document was endorsed.


7.4.1.5
Draft CR for 38.101-2 for Rx(Ch7) [NR_newRAT-Core]

7.4.1.6
Draft CR for 38.101-2 for other than Ch6 and Ch7 [NR_newRAT-Core]

7.4.1.7
Draft CR for 38.101-3 for Tx(Ch6) [NR_newRAT-Core]

R4-1801950
Draft CR for configured output power EN-DC





38.101-3 v15.0.0





Source: Qualcomm Incorporated

(Late)
Discussion: 

Decision: 

The document was Withdrawn.



R4-1802527
Correction to Additional spectrum emissions mask DC_(n)71B





38.101-3 v15.0.0





Source: Nokia

Discussion: 

Ericsson: we support the idea in general. However, before the table, NS_35 needs to be indicated or something is mentioned.

Qualcomm: A comment by Ericsson is a good point. We need to discuss how to handle NS value. 
Ericsson: It is true that RAN2 spec allows to single eight different NS values and to allow to have eight different SEM. 
Decision: 

The document was revised in R4-1803239.



R4-1803239
Correction to Additional spectrum emissions mask DC_(n)71B





38.101-3 v15.0.0





Source: Nokia

Discussion: 

Decision: 

The document was endorsed


R4-1803066
Draft CR for 38.101-3: DC_25A_n41A requirements





38.101-3 v15.0.0





Source: Sprint Corporation

Discussion: 

Nokia: we do not have zero in the table.

Decision: 

The document was revised in R4-1803270.



R4-1803270
Draft CR for 38.101-3: DC_25A_n41A requirements





38.101-3 v15.0.0





Source: Sprint Corporation

Discussion: 

Decision: 

The document was endorsed
R4-1803271
TP for TR 37.863-01-01: Revision of delta TIB and delta RIB for DC_25A_n41A





38.101-3 v15.0.0





Source: Sprint Corporation

Discussion: 

Decision: 

The document was noted.

R4-1803067
Draft CR for 38.101-3: DC_41A_n41 requirements





38.101-3 v15.0.0





Source: Sprint Corporation

Spec editor Comments:

	Company
	Comments

	Qualcomm
	This is only partial CR since e.g. no MPR is here.


Discussion: 

Note: No technical concerns on this CR but RAN4 waits for completing other aspects on this DC combination.

Decision: 

The document was noted.



R4-1802110
Correction to Additional spectrum emissions mask DC_(n)71B





38.101-3 v15.0.0





Source: Nokia

Discussion: 

Decision: 

The document was withdrawn.



7.4.1.8
Draft CR for 38.101-3 for Rx(Ch7) [NR_newRAT-Core]

R4-1801553
Consideration on UL configuration for DC combinations with harmonic MSD





Source: Huawei, HiSilicon

Spec editor Comments:

	Company
	Comments

	Qualcomm
	is not a draft CR. The accompanying draft CR (R4-1801554) does not have the proposed change


Abstract: 
This contribution is for approval

Discussion: 

Huawei: we have an agreement to use SCS of 15kHz.

Skyworks: it must be the lowest valid SCS.

Decision: 

The document was noted.

Session chair note: R4-1802984 by Nokia can partly cover the content of R4-1801554 by Huawei.
R4-1801554
Draft CR for TS 38.101-3 Correction of UL configuration for DC combinations with harmonic MSD





38.101-3 v15.0.0





Source: Huawei, HiSilicon

Spec editor Comments:

	Company
	Comments

	Qualcomm
	template violation, it is manageable though since the changes are small


Discussion: 

Decision: 

The document was noted.



R4-1802984
Correction to UL configuration for MSD





38.101-3 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

UL config for MSD is corrected.

Discussion: 

Decision: 

The document was revised in R4-1803240.



R4-1803240
Correction to UL configuration for MSD





38.101-3 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

UL config for MSD is corrected.

Discussion: 

Decision: 

The document was endorsed.

7.4.1.9
Draft CR for 38.101-3 for other than Ch6 and Ch7 [NR_newRAT-Core]

R4-1801868
CR for correcting four band tables in 38.101-3





38.101-3
  CR-0004  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Secretary pointed out CR num in the cover sheet is missing.

Spec editor comments:

	Company
	Comments

	Qualcomm
	Deletes the table and then adds a table and template has many style violations. Changes must be highlighted, otherwise it is not clear what was added and removed.


Abstract: 

CR to correct tables 5.2.2.2.3-1 and 5.3.2.3.3-1 for LTE 3DL and one NR band

Discussion: 

Qualcomm: This is the issue to replace the whole table to know what is the difference between the original and the new one.

DCM: 1+3+19+n77 is missing.
Decision: 

The document was revised in R4-1803241.


R4-1803241
CR for correcting four band tables in 38.101-3





38.101-3
  CR-0004  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Discussion: 

Decision: 

The document was revised in R4-1803362.



R4-1803362
CR for correcting four band tables in 38.101-3





38.101-3
  CR-0004  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Discussion: 

Decision: 

The document was endorsed.

R4-1802255
Introduction of the bands n50 & n51 based in “38.101-3 Implementation of agreed draft CRs”





38.101-3 v15.0.0





Source: Huawei, Hisilicon

Spec editor Comments:

	Company
	Comments

	Qualcomm
	Multiple formats saying format was “French (France)” I do not know what is this style or what was the intention of this change. It is maybe ok but I will omit this.
CR header says n50 and n51 but multiple combinations are also added. For example, DC_1A_n50A MSD is not agreed even in TR.
Also, this is violation of what was agreed in plenary since it adds new combinations: 
“In Feb RAN4 #86, companies are encouraged to only provide the TPs for the band/band combination which are in R4-1714542. TPs for other band/band combinations which are not in R4-1714542 will not be in the block approval process. They will be noted without discussion.”


Discussion: 

Decision: 

The document was noted.


7.4.2
Common to FR1 and FR2 [NR_newRAT-Core]

R4-1802447
UE RX/TX Transition Times





Source: Qualcomm Incorporated

Abstract: 

We examine detailed chronology of UL and downlink symbols at both UE and BS, and conclude that UE capability limits the slot formats that it can support. We propose that a capability requirement be specified so network can determine supportable slot formats.

Proposal 1: RAN4 shall define a maximum UE Rx to Tx transition time.

Proposal 2: RAN4 shall define a maximum UE Tx to Rx transition time.

	Proposal 3
	FR1
	FR2

	Max. RX-TX time
	[=TAoffset]
	[=TAoffset]

	Max. TX-RX time
	[=TAoffset]
	[=TAoffset]


Where, TAoffset has been defined elsewhere as 13s in FR1 and 7s in FR2.

Discussion: 

DCM: Does Qualcomm intend to specify new UE RF requirement?

Qualcomm: YES, we have upper bounds for transition time.

Intel: we agree with specifying the requirement, but we want want to have exact time in the spec.

Qualcomm: we have the same view with Intel.

DCM: where do we specify this requirement? This is accommodated in new section?

Qualcomm: we do not think that this directly is related with ON/OFF mask.

Huawei: we need to discuss how to test this requirement before we introduce this requirement.
Decision: 

The document was noted.



R4-1803454
LS on UE RX/TX Transition Times





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was Withdrawn.
R4-1802705
[Draft] LS reply on In-Device Coexistence solution for EN-DC





Source: NTT DOCOMO, INC.

Discussion: 

Intel: the ls can be further impvoed. There are potential victim system but we are not sure if there are issues or not.

Ericsson: we have the same view with Intel. It is ok to just share the information.

DCM: The current RAN2 spec has clear victim systems. If RAN4 identifies the issue, we share that information with RAN2?

Ericsson: there may be co-existence study in the future?

LGE: this is a similar case like LTE. Generally, we agree with dcm.

Decision: 

The document was revised in R4-1803254.



R4-1803254
[Draft] LS reply on In-Device Coexistence solution for EN-DC





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.

R4-1802706
Signalling on intra-band NC CA and MIMO capability





Source: NTT DOCOMO, INC.

Proposal: Either of two options below [1] should be adopted for intra-band NC CA in FR1 and FR2. 

Option 1:
Continue to define non-contiguous intra-band CA combinations by using Class A from the CCA table and introduce the necessary UE capabilities to handle the total frequency span (for DL and UL separately).
Option 2:
Create a new definition of a non-contiguous intra-band CA BW class which can incorporate the parameters associated with the total aggregated BW, the number of CCs, and the total frequency span (for DL and UL separately).
With either option, the indication should also contain the MIMO capability i.e. maximum number of MIMO layer is not to be indicated in each CA band combination (in RAN2 spec) in order to reduce signalling overhead. Specific values in CA bandwidth classes are FFS considering UE implementation. An LS [3] (which assumes Option 1) should be sent to inform this concept to RAN2 as soon as possible to finalize the signalling design this week for ASN.1 freeze.
Discussion: 

Intel: this is related with CA bandwidth class discussion. In general, we are ok although there is unnecessary part.

DCM: we are ok to exclude MIMO capability from CA bandwidth class.

Agreement: Go with option 1 without MIMO capability.
Decision: 

The document was noted.



R4-1802707
[Draft] LS on signalling on intra-band NC CA and MIMO capability





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was revised in R4-1803253.



R4-1803251
[Draft] LS on signalling on intra-band NC CA and MIMO capability





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was revised in R4-1803363.


R4-1803363
[Draft] LS on signalling on intra-band NC CA and MIMO capability





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.
R4-1802708
[Draft] LS reply on UE RF related parameters, capabilities and features for NR standalone





Source: NTT DOCOMO, INC.

Discussion: 

Intel: we need time to check. We would like to check if the proposal is consistent with the outcome for sysmte parameters.

DCM: do we need feature list? The current feature list is focus on NSA specific feature list. But this is for SA and RAN1/2 need to know what to do for SA to finish the requirements until June.

Nokia: we support this LS.

Ericsson: we also suppor this LS. 
Decision: 

The document was approved


<Withdrawn>

R4-1801530
REFSENS verification scope for EN-DC mode devices





Source: Qualcomm Incorporated

Abstract: 

Problem in verification of RF performance when device is working in EN-DC mode is discussed and solution is proposed

Discussion: 

Decision: 

The document was withdrawn.



R4-1802328
UE RX/TX Transition Times Need to be Specified





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was withdrawn.



7.4.3
NR refarmed band specific requirements [NR_newRAT-Core]

R4-1802156
Draft CR to 38.101-1: Corrections to n66





38.101-1 v15.0.0





Source: Dish Network

Discussion: 

Intel: there is a modification on band 77 and 78.

Dish: we did not change them.

Decision: 

The document was revised in R4-1803242.



R4-1803242
Draft CR to 38.101-1: Corrections to n66





38.101-1 v15.0.0





Source: Dish Network

Discussion: 

Decision: 

The document was endorsed.



R4-1802245
A-MPR for Band n41





Source: Qualcomm Incorporated

Abstract: 

Simulation results are provided for single carrier Band n41 against NS_04 requirements.

Discussion: 

Sprint: A comment about occupied bandwidth, we do not know why different occupied bandwidth for 41 from general occupied bandwidth. We would like to ask a t-doc for WF for SEM for n41 and contiguous EN-DC with Band 41.

Skyworks: For A-MPR table, we must keep open to discuss it now.

Qualcomm: For Sprint, occupied bandwidth was specific definition, here spectrum utilization is more appropriate word. If requirements are too tight, we have more A-MPR but it makes devices pass FCC requirements. For Skyworks, we are also open to discuss it. In this document, we wanted to make sure what the SEM for n41.
Decision: 

The document was noted.

R4-1803072
Spurious emissions wth NS_04





Source: Sprint Corporation

Proposal: When NS_04 is signalled, the spurious emission limit, not including special protection for 3GPP bands or other additional requirements, shall be -25 dBm/MHz beyond BWChannel + 5 MHz from the edge of the channel.
Discussion: 

Decision: 

The document was approved.



R4-1802202
TP for TR 38.817-01: n41 correction





38.817-01 v0.4.0





Source: Sprint Corporation

Discussion: 

Decision: 

The document was approved.

R4-1801649
CR on UE-to-UE coexistence requirements to protect band 29 from NR band 71





38.101-1
  CR-0001  Cat: F (Rel-15) v15.0.0





Source: LG Electronics France

Abstract: 

Companion paper is R4-1801646.
We propose UE-to-UE coexistence relaxation to protect Band29 from NR band 71

Discussion: 

Decision: 

The document was noted.



R4-1803069
Protection of the Band 26/n26 downlink





Source: Sprint Corporation

Discussion: 

Verizon: refarmed n5 has been used in LTE and CA so far. We should continue to use the same requirement we have had so far. 

Sprint: we agree with that Band 5 is important but Band 26 is also important. In 3GPP, if technically not feasible we understand but technology is moving on and there is a possibility to provide -50dBm/MHz. we have no reason not to apply -50dBm/MHz to Band 26 protection from Band 5.

Ericsson: observations are reasonable. -27dBm/MHz comes from -25dBm/MHz of SEM for 10MHz channel banwidth + 2dB from duplexer attenuation (IL).
Decision: 

The document was noted.

R4-1802138
Further discussion on band n5 usage in Japan





Source: NTT DOCOMO, INC.

Proposal 1: For NR band n5, investigate required A-MPR to protect band 18, i.e., to achieve -40dBm/1MHz from 860MHz to 890MHz for 15MHz CBW assuming the existing (worst) B5 duplexer.
Proposal 2: The proposal 1 should be discussed separately from the merging of B5 and B26 for NR. This is because the merging of B5 and B26 may have an impact on the existing B5 duplexer, while proposal 1 may have no impact.
Discussion: 

Verizon: we need clarification on why n5 needs A-MPR?

Sprint: we did not propose to merge B5 and B26. We are ok to separately discuss Band 26 protection from Band 5.

Ericsson: why not use n26 in Japan?

Verison: Ericsson’s question is exactly the same by Ericsson.

DCM: For Verizon, without any impact on n5 duplexer, we can use n5. Then, why don’t you use n26?

Verizon: The performance is the difference.

Decision: 

The document was noted.



R4-1803248
WF on n5 usage in Japan





Source: NTT DOCOMO, INC.

Discussion: 

AT&T: there are other issues related with n26. we cannot agree with the 1st bullet. This is a sensitive discussion. The 2nd bullet in the observation slide needs to removed. For the last slide, possible compromise is “will be” in the e 2nd text in replaced with “may be”. 
Decision: 

The document was noted.



7.4.4
CA Bandwidth class definition [NR_newRAT-Core]

R4-1801797
CA BW class definition





Source: Intel Corporation

Proposal 1: For FR1 band combinations it is proposed to consider the scheme of IBC/IBNC/XB together with BCS as described in Tables 1 through 6.

Proposal 2: It is proposed to introduce UE capabilities for UL CA and DL CA support separately.  In Rel-15 UL CA for FR1 is not supported.
Proposal 3: For FR2 intra-band contiguous CA combinations, it is proposed to adopt the framework outlined in Tables 7 and 8.

Proposal 4: For FR2 it is proposed to consider two values for maximum frequency span (outer edge to outer edge) of the non-contiguous combinations:  800 MHz and 1400 MHz.

Proposal 5: It is proposed to adopt Option 1 in the interest of reducing signalling overhead.

Proposal 6: No inter-band FR2 + FR2 combinations are under discussion in Rel-15.  Thus, it is proposed to postpone any definitions of FR2 + FR2 inter-band CA BW classes until a later release.

Proposal 7: Further discussion is necessary to define the CA BW class definitions for FR1 + FR2 combinations.
Discussion: 

Skyworks:  we have concern on DC combination that is more complicated than that for LTE.

Dish: For P2, what is the meaning of all in the table? We need more specific examples using a specific configuration.

ZTE: how to define BSC for CA, we share a similar view in our paper.

Qualcomm: For the format, some of them are close to what we proposed in the last meeting. 
LGE: In genral, we prefer to define only intra band CA bandwidth classes and we combine these to band combination.

Intel: For DC, we can further discuss that. For dish, if we look at table 1, in the 2nd row in the table 1, any combination of two CCs smaller than 100MHz is allowed.
Qualcomm: For proposal 2, the 1st text is ok but the latter text is not.

Intel: we are ok to have 1200MHz. but the requirement becomes compliated. For Ericsson, we agreed option 1 in the docomo’s paper. 

Qualcomm: what we sent to RAN2 is the span of the CCs for intra band non -contigous CA. we need to further discuss that.
Decision: 

The document was noted.



R4-1802111
CA BW Class





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Skyworks: In table 1, for Band 41, there would be errors.

Ericsson: for table 6, we are ok to have group for fallback but we need to have bandwidth class to accmmodae including 50MHz channel

Sprint: Contiguous EN-DC with NR multipe CA case is missing. 

Nokia: For Skywork, yes, they were errors. For Ericsson, we can discuss if we add 50MHz channel bandwidth. For Sprint, we did not include that aspect this time. We need to discuss further that case.

DCM: In the main session, 200MHz channel bandwidth is a mandatory channel bandwidth for the working assumption. Then, we can delete one of classes?

Nokia: 100MHz channel bandwith was agreed.

MTK: what will happen if we intorduce lager channel bandwidth?

Dish: is it possible to have carrier aggrement whose chanenel bandwidth is lower than max channel bandwidth for single carrier.

Nokia: that aspect is addressed in this paper.

SB: How about Bandwith class B for 41?

Nokia: Class B can be applied to any bands if necessary.
Agreement: The concept of the proposals in this paper is agreed. 

Decision: 

The document was noted.


R4-1803256
WF on CA BW Class





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was revised in R4-1803374.


R4-1803374
WF on CA BW Class





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was approved.

R4-1802209
NR CA BW Class for mmWave





Source: Verizon UK Ltd

Abstract: 

Definition of CA Bandwidth Class for FR2 CA BW class

Discussion: 

Decision: 

The document was revised in R4-1803249.


R4-1803249
NR CA BW Class for mmWave





Source: Verizon UK Ltd

Abstract: 

Definition of CA Bandwidth Class for FR2 CA BW class

Discussion: 

Nokia: we are not sure if we have specific bandwidth class table for a specific band.

DCM: In the main session, mandatory channel bandwidth of 200MHz is being discussed and concluded on Fri.

Nokia: that aspect is related with single carrier.

Intel: For glanurlity, we would like to undersand the motivation since this makes requirement more complicated.

LGE: In general, bandwidth class should be common to all the bands.

Verizon: For Nokia, this is initinial deployment consideration.

AT&T: there is an error saying “we propose 50MHzMHz” but this must have been 50 to 400MHz
Decision: 

The document was noted.


R4-1802020
Further Considerations on BCS in NR





Source: ZTE Corporation

Abstract: 

In this proposal, we will discuss how to use BCS concept to describe CA configurations in NR with granularity of the lower CA class support and reduce the CA combinations for each CA BW class.

Observation 1    For forward compatibility, using a proper designed BCS method for CA configuration in NR is more suitable than using the release version dependent method.

Proposal 1   It is suggested to define BCS0 as a basic combination set for each CA configuration. All BCS0 from lower order CA configurations will be inherited by the higher order CA configurations. For higher order CA configurations, only BCS other than BCS0Lower from lower order CA configurations need to be defined.

Proposal 2   It is suggested to use a letter to indicate the maximum number of carriers in the notation of intra-band CA. The maximum aggregated BW, carrier number and BCS group should be used for the notation (ex. CA_n78(160, D)_BCS1).
Discussion: 

Decision: 

The document was noted.


R4-1801955
Channel bandwidth class for NR CA





Source: Qualcomm Incorporated

(Late)
Discussion: 

Decision: 

The document was Withdrawn.

7.4.5
Pi/2 BPSK related topics [NR_newRAT-Core]

<Inclusion of agreement for pi/2 BPSK with SS for FR2>
R4-1801433
Further Details on pi/2 BPSK with Spectrum Shaping 





Source: IITH, IITM, CEWiT, Reliance Jio, Tejas Networks

Discussion: 

Decision: 

The document was noted.



R4-1802023
Draft CR to capture pi/2 BPSK with spectrum shaping related agreements





Source: IITH

Discussion: 

Decision: 

The document was revised in R4-1803243.



R4-1803243
Draft CR to capture pi/2 BPSK with spectrum shaping related agreements





Source: IITH

Discussion: 

Nokia: Picture needs to follow the CR generation rules. We need to get the gain if we relax the spec for flatness.

Qualcomm: the scope of the CR is capturing what we approved. The comment is out of scope of this CR.

Nokia: if RAN4 agrees 0 dB MPR, we are ok.

Qualcomm: we did not agree with the coupling. 

IITH: this is capturing the exting agreement. What we agreed has not been reflected in the spec. we are justing asking to reflect that in the spec.

Qualcomm: another way is classifying different waveforms.

Decision: 

The document was revised in R4-1803446.

R4-1803446
Draft CR to capture pi/2 BPSK with spectrum shaping related agreements





Source: IITH

Discussion: 

Ericsson: 6.4.3 is not necessary. 

IITH: the section for 6.4.3 follows what we agreed in the WF.

Ericsson: we do not agree with the comment that the section for 6.4.3 is captured in the spec was agreed. We have understood that the values in [ ] means that they need to be studied.

SB: Why do we need such filter shaping? This is minimum requirement?
Note: The values captured in this draft CR will be furher studied.
Ericsson: we propose 14-18 dB as compromise. For the 6.4.3, can we have that information as Annex as informative? 

ITTH: we cannot agree with that. For the 6.4.3, what we proposed is not the exact filter shaping. That should not be informative.

Status: 

Against: Ericsson

For: IITH, Reliance Jio, CEWiT, IITM, Tejas Networks, Qualcomm

Ericsson: How about 14 -20dB is compromise?

IITH: 16 -20dB is the best we can do.

Nokia: we do not have to repeat this. This has [ ] so that it must be ok.

Chairman: Value to be discussed in the future is 14 – 20 dB

IITH: we are ok to revise the CR as far as if he 6.4.3 is captured in the normative part.
Agreemement: 6.4.2.5 in the draft CR will be captured in the spec and the place of 6.4.3 is further discussed in the next meeting.

Decision: 

The document was noted
R4-1803459
Draft CR to capture pi/2 BPSK with spectrum shaping related agreements





Source: IITH

Discussion: 

Decision: 

The document was Withdrawn.
R4-1802350
Spectral flatness for FR2 accommodating pi/2-BPSK spectrum shaping





Source: Ericsson

Abstract: 

In this contribution we propose an EVM spectral flatness accommodating all modulations including pi/2-BPSK with spectral shaping

Discussion: 

Intel: For modulation for higher order, we have already had stable requirements. For pi/2 BPSK, in the Rino meeting, we have already had definition on this requirement captured in the WF approved in Nov. 
Qualcomm: For QPSK, we would like to retain the spec as it is today. the shaping must be transparent but requirements need to allow it. For DMRS issue, we believe that DMRS should be uncoupled. We cannot lose one due to the other existence. For graph for benefit of the shaping, whether ths graph chosen three taps or two taps.

Ericsson: for Intel, we do have a requirement, but it does not mean we cannot change the existing requirement if necessary. Why do we need to have different spectral flatness? We are increasing the risk that BS demodulation performance is deteriorated. For shaping filter, we want to recall that this flatness filter should not be specified with specific shaping characteristics. For Qualcomm, we do not think that we can decouple flatness. For graph, we can reduce the ripple and can reduce the risk for BS demod performance even if loose flatness is defined. The current requirement for FR2 is at least not reasonable. 

Qualcomm: For shaping and non-shaping, the requirement only depends on modulation types. For coupling, we do not deny that PAPR reduction can be achieved by shaping where what we do not agree with that because of the shaping we can reduce the amount of shaping. 

Intel: For the existing requirement, trasition frequency gap is fractional now. This is the 1st key difference. Filter desing and SU fo FR2 are not like LTE. We do not see the necessity to tighen the current requirement.

Huawei: we have a question that why the extreme condition is deleted?

Ericsson: For Qualcomm, we agree with that the requirement depends on modulation. The difference is allowed flatness values according to shaped or non-shaped. We are struggling from understading proposal by Qualcomm since it is technical contradicting. For Intel, filter design is not expected that is sharp like for FR1. Also, allocate PRB or channel bandwidth needs to be considered. For Huawei, we would not need extreme condition since it is not testable.

Decision: 

The document was noted.



R4-1802353
EVM equaliser spectrum flatness accommodating pi/2-BPSK spectrum shaping





38.101-2 v15.0.0





Source: Ericsson

Abstract: 

Draft CR to correct the EVM spectrum flatness mask and to accommodate pi/2-BPSK

Discussion: 

Decision: 

The document was noted.

<Others>
R4-1802329
PUCCH for pi/2 BPSK with SS





Source: Qualcomm Incorporated

Abstract: 

pi/2 BPSK with spectrum shaping allows the PA to operate close to its compression point, thus allowing the UE to enjoy higher Tx power levels than possible with other modulation schemes. It is primarily geared to cell range extension, but to be successful, needs similar low PAPR waveforms for supporting signals like PUCCH. We discuss the need to re-examine PUCCH in context of shaped pi/2 BPSK

Proposal 1: RAN4 shall allow transparent spectrum shaping for PUCCH format 0 and 1. 

Proposal 2: Send LS to RAN1 requesting reduction in PAPR of PUCCH (and its DMRS) to levels similar to that of PUSCH pi/2 BPSK.

Discussion: 

Ericsson: we support general idea. 

Saumsung: we do not support to change DMRS spec in RAN1.

Huawei: we also share the similar view with Samsung. RAN1 does not have time.

Qualcomm: we are not sure why we cannot send an LS.
Huawei: we are ok if the LS only shares the observation and no action point.

Verizon: we support Qualcomm’s proposal.
Agreement: 
· Send an LS to RAN1 to share the observation RAN4 has where RAN4 does not request to change the requirement itself.
· Proposal 1(The agreement was confirmed after the former agreement was made)

Decision: 

The document was noted.



R4-1803265
[DRAFT] LS on PA EVM for pi/2 BPSK and DMRS





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was approved.

R4-1803033
DMRS Limits Power Potential of pi/2 BPSK with SS





Source: Qualcomm Incorporated

Abstract: 

This paper is a resubmission of R4-1800315. In the previous meeting we pointed out that ZC DMRS would limit Tx power capability, rather than pi/2 BPSK PUSCH. Other companies indicated they would bring their results for discussion to this meeting. This paper provides convenient reference

Proposal 1: We propose sending an LS to RAN1 to re-evaluate choice of DMRS in systems where shaped pi/2 BPSK is allowed.
Discussion: 

Decision: 

The document was noted.



7.4.6
[FR1] Common to Tx and Rx [NR_newRAT-Core]

R4-1802709
UE RF requirements for intra-band contiguous NR CA for FR1





Source: NTT DOCOMO, INC.

Proposal 1: UE maximum output power for 2UL intra-band contiguous NR CA for NR bands in FR1 should be measured over all component carriers and should follow the same requirement as that of single carrier. 
Proposal 2: Transmit OFF power for 2UL intra-band contiguous NR CA for NR bands in FR1 should follow the mean power of -50 dBm per CC.
Proposal 3: Occupied bandwidth for 2UL intra-band contiguous NR CA for NR bands in FR1 should follow the same requirement of single-carrier.
Proposal 4: Spectrum emission mask for 2UL intra-band contiguous NR CA for NR bands in FR1 should be specified with the requirement as shown in Figure 1.
Proposal 5: Adjacent Channel Leakage power Ratio for 2UL intra-band contiguous NR CA for NR bands in FR1 should shall be higher than 31 dB for power class 2 and 30 dB for power class 3 if the measured adjacent channel power is greater than [–50] dBm.
Proposal 6: Spurious emissions for 2UL intra-band contiguous NR CA for NR bands in FR1 should follow the same requirements as those of single-carrier.
Proposal 7: Transmit intermodulation for 2UL intra-band contiguous NR CA for NR bands in FR1 should follow the intermodulation attenuation of -29 dBc and -35 dBc with an unwanted CW signal of -40 dBc.
Proposal 8: Other Tx requirements should be further discussed and completed in the next meeting at the latest.
Proposal 9: ACS for 2DL/1UL intra-band contiguous NR CA for NR bands in FR1 should be specified with ACI whose BW is 100 MHz and scale ACS value of 33 dB according to the aggregated BW of wanted signal
Proposal 10: In-band blocking for 2DL/1UL intra-band contiguous NR CA for NR bands in FR1 should be specified with in-band blocker of -56 dBm and -44 dBm for case 1 and 2 respectively and the BW is 100 MHz. Then the wanted signal level of REFSENS + 6 dB can be scaled according to the aggregated BW of wanted signal
Proposal 11: Out-of-band blocking for 2DL/1UL intra-band contiguous NR CA for NR bands in FR1 should be specified with out-of-band blocker of case 3 only and the frequency offset is 300 MHz. 
Discussion: 

Intel: For proposal 9, 10 and 11. These proposals are not consistent with what we agreed.   

Huawei: For proposal 9, we agree with Intel. Bandwidth of interference should be equal to the agreegated bandwidth. For the ACS value, we would like to relax the value to 30dB.

Intel: we also support proposed value by Huawei about ACS of 30dB.

LGE: we should discuss MPR aspect having common assumption.

DCM: In-band blocking value is absolute value. ACS value may be higher than in-band blocking when assigned channel is closer to the edges of the band

Qualcomm: we need time to check proposal 1.
Agreement: proposal from 2 to 8.
For Rx side, needs more discussion.

Decision: 

The document was noted.



R4-1803357
WF on UE RF requirements for intra-band contiguous NR CA in FR1





Source: NTT DOCOMO, INC.

Qualcomm: This WF implies that we need to have MPR for non-contiguous RB allocations for 2UL.
Intel: We have the same view with Qualcomm. Even if the CCs are contiguous, RBs can be non-contiguous across CCs.
DCM: we understand the concern so that we said that the WF has different time frames for 2DL/1UL and 2DL/2UL.
Qualcomm: Yes, they have the different timeline but the schedule mentioned in the last bullet is not reasonable.
Decision: 

The document was revised in R4-1803383.

R4-1803383
WF on UE RF requirements for intra-band contiguous NR CA in FR1





Source: NTT DOCOMO, INC.

Yes, they have the different timeline but the schedule mentioned in the last bullet is not reasonable.
Decision: 

The document was approved.
7.4.6.1
[FR1] ON/OFF mask [NR_newRAT-Core]

Session chair note: It seems that a consensus was reached that the ON/OFF Mask for SCS of 15kHz is the same as that for SCS of 30 and 60kHz. 
R4-1802509
Draft CR on 38.101-1 v15.0.0: Remaining ON/OFF masks for FR1 NR UE transmissions





38.101-1 v15.0.0





Source: Ericsson

Abstract: 

Remaining ON/OFF masks for FR1 NR UE transmissions

Discussion: 

Decision: 

The document was endorsed.

R4-1801790
TP for TS 38.101-1 ON/OFF mask for 15 kHz SCS





38.101 v..





Source: Intel Corporation

Discussion: 

Note: content itself is agreeable but can be covered by R4-1802509
Decision: 

The document was noted.


7.4.7
[FR1] Transmitter characteristics [NR_newRAT-Core]

7.4.7.1
[FR1] Power Class [NR_newRAT-Core]

7.4.7.2
[FR1] Transmit signal quality [NR_newRAT-Core]

7.4.7.3
[FR1] MPR/A-MPR evaluation [NR_newRAT-Core]

<Draft CR> 
R4-1802159
CR to introduce MPR for PC2 and PC3 and A-MPR for UTRA protection





38.101-3 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was revised in R4-1803364.



R4-1803364
CR to introduce MPR for PC2 and PC3 and A-MPR for UTRA protection





38.101-1 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was endorsed.
Post-meeting note: It was noted after the meeting that the cover sheet had wrong spec number. So it was revised to R4-1803465. R4-1803465 was endorsed.


R4-1803252
WF for NR FR1 PC2 MPR and PC3 A-MPR for UTRA ACLR





38.101-3 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was approved.

<MPR for FR1> 
R4-1802351
MPR simulations for FR1





Source: Ericsson

Abstract: 

In this contribution we present MPR simulation results for FR1 for bandwidths up to 100 MHz

Discussion: 

Decision: 

The document was noted.


R4-1803246
MPR simulations for FR1





Source: Ericsson
Discussion: 

Decision: 

The document was withdrawn.

<A-MPR for UTRA ACLR for PC3>
Session chair note: at least two companies think that A-MPR is necessary to satisfy UTRA ACLR.
R4-1802104
UTRA A-MPR





Source: Nokia, Nokia Shanghai Bell

Proposal: No A-MPR is specified for UE to be able to meet the UTRAACLR requirement.

Discussion: 

Decision: 

The document was noted.



R4-1802701
NR PC3 UTRA A-MPR





Source: Skyworks Solutions Inc.

Abstract: 

This contribution reuses past PC3 UTRA back-off measurements to discuss the need for UTRA A-MPR and concludes that UTRA performance is marginal if only MPR is used, thus UTRA A-MPR is required.

Observations: 
· Across all measurements performed, it has been verified that some allocations, in particular CP-OFDM 16QAM full allocation for 5MHz, are marginal for UTRA1 with allowed MPR. Thus, A-MPR may be required.

· Similarly, UTRA2 ACLR is marginal for 20MHz full allocation case and it could be further the case for 10MHz full allocation, especially with the larger SU compared to LTE.

· A-MPR will be required beyond NR PC3 MPR to meet UTRA requirement, how to define which modulation, channel bandwidth and RB allocation will require it is FFS.
Discussion: 

Decision: 

The document was noted.


R4-1802238
A-MPR for UTRA ACLR in Sub-6 NR





Source: Qualcomm Incorporated

Abstract: 

A-MPR table to meet UTRA ACLR is provided based on measurements.

Discussion: 

Decision: 

The document was noted.


<MPR for PC2>
R4-1802103
PC2 MPR





Source: Nokia, Nokia Shanghai Bell

Proposal: If proposed that PC3 MPR [2] is applied also for PC2.
Discussion: 

Decision: 

The document was noted.



R4-1802240
MPR for PC2 in Sub-6 NR





Source: Qualcomm Incorporated

Abstract: 

Proposal for PC2 MPR in Sub6 NR based on measurements.

Measurements were conducted to determine the MPR required for power class 2 NR.  It was found that the MPR derived for PC3 could mostly be reused for PC2; however, a few waveforms required slightly higher MPR.

Discussion: 

Decision: 

The document was noted.



R4-1802514
NR PC2 MPR





Source: Skyworks Solutions Inc.

Abstract: 

This contribution compares past PC2 Back-off measurements to the agreed PC3 MPR and propose that same MPR is reused for NR PC2. 

Proposal: NR PC3 MPR values are adopted for NR PC2 MPR (values as in Table below).

Discussion: 

Decision: 

The document was noted.



<MPR for almost contiguos>
R4-1801775
On almost contiguous allocation MPR for CP-OFDM





Source: Intel Corporation

Proposal 1: A-MPR should be defined for the waveform with gap(s) to allow additional power backoff.
Discussion: 

Skyworks: For the table, above 0.6? less than 0.6dB?

Intel: The table says if gap becomes larger more MPR is needed.

Nokia: For IBE, we did not have IBE for non-contigous allocation for LTE. For proposed values, our approach is that MPR is considered where some margin for MPR is there. For the proposal 1, we can discuss that further although our preference is not to have that since it produces more restriction.

Qualcomm: For IBE, we think that IBE should be applied to almoust non-contiguous CA case. For A-MPR, we would like to have requirements considering very small gap using existing MPR.

Intel: For IBE, we have a similar view with Qualcomm. We need to think about co-existence with other users. For A-MPR, we can discuss further.

Decision: 

The document was noted.



R4-1802106
Almost contiguous resource allocations for CP-OFDM UL 





Source: Nokia, Nokia Shanghai Bell
Discussion: 

Decision: 

The document was revised in R4-1803198.



R4-1803198
Almost contiguous resource allocations for CP-OFDM UL 





Source: Nokia, Nokia Shanghai Bell

Proposal: If CP-OFDM allocation satisfies following condition it is considered as almost contiguous allocation and MPR is defined in Table 6.2.2-1

GAPNum / (NRB_alloc + GAPNum ) ≤ 0.25
 where GAPNum is number of unallocated RBs between allocated RBs
Discussion: 

Intel: What aspects like SEM, ACLR etc are considered in this simulation? We need to discuss MPR or A-MPR. We are not ready for agreeing draft CR. Also we have different numbers for proposed gap %. We should consider parameter both A and B. 

Nokia: concering on what emission is considered is that general SEM, spurious emission, ACLR etc. The comment that this should be applied to large number of RBs. But we think that using almost contiguous for narrow bandwidth is also useuful.

Qualcomm: if we look at the formula, this fomula does not include the information where each chunks are located with gaps. 25% gap is excessive if we consider PUCCH.

Nokia: we had multiple gaps. What the maximum number of gaps needs to be discussed.

Intel: we have the similar view with Qualcomm. We did not expect multiple gaps.

Nokia: we can discuss the max number of gaps but that is less sensitive to the required MPR.

Decision: 

The document was noted.

R4-1802237
Almost contiguous CP-OFDM allocations





Source: Qualcomm Incorporated

Abstract: 

How to define the almost contiguous waveform is discussed as well as the required work to include into the specifications.

Proposal 1:  An addition parameter allowing for offsetting the location of the gap should be considered in the definition of almost contiguous waveforms.

Observation:  Almost contiguous waveforms will require additional RAN4 verification work for all future cases of MPR and A-MPR and may cause delay in the completion of NR band and band combinations that require A-MPR.

Proposal 2:  It is proposed to weigh the benefits of almost contiguous waveforms against the additional work and resulting delay in PC2 MPR and A-MPR for NR and NR band combinations.  Whether almost contiguous waveforms should be specified in Rel-15 timeframe or deferred for consideration to a later release should be discussed.

Discussion: 

Nokia: many good discussion points are mentioned. One gap is too restricted. We do not agree with the comment that whenever we introduce new bands we need to check if the existing MPR for almost contiguous is appropriate.

Intel: only limited companies are joining the discussion. We have different views with the concept. 

Qualcomm: we would like to understand how we move forward. 

Decision: 

The document was noted.

R4-1803255
WF on almost contiguous resource allocations for CP-OFDM UL 





Source: Nokia, Nokia Shanghai Bell
Discussion: 

Qualcomm: we have concern on studying this since we have still a lot to study for contiguous allocation.

Intel: this is from UE perspective. Some coroperation with NW. There is no limitation for RB length and gap size. We need to think more than captured in this WF.

Samsung: we have the same view with Qualcomm.
Decision: 

The document was noted.


R4-1803074
Almost contiguous MPR for CP-OFDM





Source: Motorola Mobility Germany GmbH

(Late)
Discussion: 

Decision: 

The document was withdrawn.



<MPR for Intra band DC>
R4-1802241
Intra-band EN-DC MPR and related discussion





Source: Qualcomm Incorporated

Abstract: 

The definition of MPR and A-MPR for intra-band EN-DC configurations is impacted by single PA, dual PA due to power sharing differences as well as lack of inter-processor communication between LTE and NR.

Discussion: 

Intel: Qualcomm’s papers assumed equal PSD and IPC , we do not agree with the assumption Qualcomm made. For REFSENS, for tx side, we do not have the equal PSD? We cannot control independently. For IPC, we are not sure what the IPC is. Finally we have to come up with the good IPC. We cannot agree with the two assumption.

Inter digital: IN Reno, we agreed two different two RF chains. Because we have two different RATs. We need to respect with the assumption we made at least in Rel15. We have to stick around two using two RF chains to avoid trouble and we need to assume that LTE and NR are collocated in the same site.

MTK: we had an agreement for intra band EN-DC that LTE and NR are co-located so that dynamic power sharing does not cause an issue.

Sprint: in the future, if we assume different requirements based on different UE RF architecture, do we need to have two different requirements/

Skyworks: On equal PSD, we had an agreement to use equal PSD. But in San Diego, we agreed to assume the same power for spurious emission. We need to clarify that assumpitons we made.

LGE: we support a comment from Skyworks and MTK. Two Pas and Two antennas are too difficult in case UE needs to support lower freuqney band with Intra EN-DC.

Qualcomm: For Intel, we are assuming single PA. that means what we can assume is that one gain. That means BB needs to have different input level to the PA to control. We did discuss the number of RF chains in Reno. In UE form factor perspective, some UEs would have challenges to satisfy this assumption for example, the band is lower band ( the size of antes is large). For Sprint, we need to have more discussion. 
Decision: 

The document was noted.



R4-1803334
WF on DC_(n)71B issues related to UE reference architecture





Source: T-mobile
Discussion: 

Intel: what is your insight on how NW identify which architecture UE supports? UE capability? The reference does not have technical data so that we strongly suggest to compare the data based on each architecture.

LGE: In our understanding, there is no requirement for one band combination for 36.101. it is quite confusing. UE implementation can address in a way that some UE has two Pas with two antennas and the other has one PA with one antenna.

T-Mobile: For LGE, it is true but everything is new. With the introduction of UE capability, there will be no confusing. We take those issues in our contribution. 

Intel: we would like to have more time to check.

Staus: LGE, OPPO and Intel will check.
LGE: we request revision for this WF.

Intel: Now we are OK.
OPPO: we request to postpone the decision to the next meeting.
Decision: 

The document was revised in R4-1803449.


R4-1803449
WF on DC_(n)71B issues related to UE reference architecture





Source: T-mobile
Discussion: 

Qualcomm: what is the criteria to decide ?

LGE: we should evaluate based on reference architectures. We can compare Pros and cons.

OPPO: this kind of study does not have single criteria. That is why we need to study.

Qualcomm: we are not sure how we can utilize the content of the WF.

Decision: 

The document was revised in R4-1803457.


R4-1803457
WF on DC_(n)71B issues related to UE reference architecture





Source: T-mobile
Discussion: 

Decision: 

The document was approved.

R4-1802243
Measurements of power backoff requirements for DC_(n)71B with single PA





Source: Qualcomm Incorporated

Abstract: 

Measurements are provided with single PA to understand the backoff required to meet various requirements.

The results of a study on power backoff required to meet emission requirements with a single PA for DC_(n)71B are reported.  Based on worst case single RB waveforms, measurements of IM3/5/7 products show that significant power backoff are requirement to meet SEM, spurious emissions, coexistence with Band 12 and Band 29, and self desense.  Some of these backoffs will become inherent in intra-band EN-DC operation to meet general requirement, but others, in particular for coexistence and self-desense which represent the largest required backoffs are particular to operation in this band.  Options to reduce the large backoffs should be considered.

Discussion: 

Decision: 

The document was noted.



R4-1802244
Measurements of dual Tx architecture for DC_41-n41





Source: Qualcomm Incorporated

Abstract: 

Measurements of reverse IM products in a dual PA architecture are provided.

A dual PA front-end architecture is studied by measuring the reverse IM products from a PA.  The RIM3 and RIM5 spurious emissions products were evaluated as a function of fundamental Tx power.  For Band 41 in particular where the spurious emission limits are -13 dBm and -25 dBm, not withstanding additional requirements for coexistence with other systems, the power backoff requirements are not severe even in worst case channel assignments and allocations.  While encouraging, the study and results here are limited and very preliminary.  Further studies are ongoing to provide a more comprehensive picture.

Discussion: 

Decision: 

The document was noted.



R4-1802985
Reverse IMD Modelling, Simplified Two Tones Experimental Results





Source: Skyworks Solutions Inc.

Abstract: 

In this contribution with use simple two tone measurements to assess the reverse IMD PA behavior and its potential modelling.

Conclusion: Reverse IMD PA behavior is not consistent with forward IMD behavior, especially for the main tone. It means that the forward IMD AM/AM and AM/PM model used in 3GPP may not be able to emulate a reverse IMD case at least if the main carrier power is varied. It is FFS if other reverse IMD dedicated measured AM/AM and AM/PM modelling can apply.

Discussion: 

Decision: 

The document was noted.



R4-1803075
Assumptions and Simplification Options for Intra-Band EN DC.





Source: Skyworks Solutions Inc.

Abstract: 

This contribution discusses many aspects of assum,ptions for intra-band EN DC and provides some possible approaches to simplify the evaluation and achieve agreements before June 2018.

Proposal for Release 15 EN DC_41_n41 A-MPR requirement: 

· EN DC_41_n41 A-MPR requirement is only derived for 1 UL CC in LTE + 1UL CC in NR.
· EN DC_41_n41 A-MPR requirement is only derived for contiguous RB allocation within one CC (LTE or NR).
· EN DC_41_n41 combinations that includes 41C in DL should only use 41A in UL.
The following observations on simplifications are made:
Observation 1: Using adjacent LTE and NR channel allocation may reduce how many different A-MPR numbers and “regions” are needed but may not result in lower A-MPR value than the generic case.

Observation 2: Using adjacent LTE and NE channel and partial quasi contiguous LTE and NR RB allocation may reduce the number of A-MPR values together with the required worst case A-MPR. How this could be enforced in the network to guarantee that regulation is fulfilled (FFS)?

Also companies are encouraged to bring their views on the following aspects:
There are pro and cons for applying power reduction to both LTE and NR carriers or to NR carrier only. At this time we seek other companies’ views.
Single switched UL seems to be a valid alternative to very high A-MPR. How and when to apply is FSS and companies are encouraged to bring their views.
Discussion: 

Sprint: we would like to seek for a way to take advantage of using wider channel bandwidth. Any possibility?

Skyworks: in our paper, how to apply A-MPR, we do not have conclusion on that aspect. In any case, the A-MPR is huge. We are still open.

Qualcomm: On power sharing, that is RAN1 discussion. Their assumption is that if the power is hit the upper boundary, LTE power is reduced.

Inter digital: In RAN1, we have defined type 1 and type 2 UEs. For type 1, they can share the power dynamically between LTE and NR. That is difficult to make maxium use of the feature of type with single PA.

Skyworks: Power sharing can be considered. Supporting type 1 feature does not mean always time switching needs to be used in case
Agreement: The proposal is agreed. If time allows 2 UL CC in LTE + 1UL CC in NR will be also specified.
Decision: 

The document was approved.

R4-1802539
n41 A-MPR simulations results





Source: Nokia

Discussion: 

Decision: 

The document was noted.



<Withdrawn>
R4-1802231
NR PC2 MPR





Source: Skyworks Solutions Inc.

Abstract: 

Reserved twice -> this one is withdrawn

Discussion: 

Decision: 

The document was withdrawn.



R4-1802232
NR PC3 UTRA AMPR





Source: Skyworks Solutions Inc.

Abstract: 

Reserved twice -> this one is withdrawn

Discussion: 

Decision: 

The document was withdrawn.



R4-1802105
CR PC2,3 MPR and UTRA A-MPR





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was withdrawn.


7.4.7.4
[FR1] Power control [NR_newRAT-Core]

R4-1801947
Configured output power for FR1 SA operation





Source: Qualcomm Incorporated

Discussion: 

Inter digital: In general we agree with the concept. We should introduce P_NR which is introduced by RAN1.

Agreement: the proposed parameters will be introduced into FR1 SA spec.

Decision: 

The document was noted.



R4-1803273
Minutes for EN-DC (LTE + FR1 NR) offline session





Source: Qualcomm Incorporated

Discussion: 

.

Decision: 

The document was approved.


R4-1803366
WF on Power class for EN-DC (LTE + FR1 NR)






Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was revised in R4-1803373.

R4-1803373
WF on Power class for EN-DC (LTE + FR1 NR)






Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was approved.

R4-1801948
Configured output power for FR1 EN-DC operation





Source: Qualcomm Incorporated

Proposal 1: Maximum output power what UE will never is exceed is defined as PPower_class, EN-DC= MAX (PPower_class, E-UTRA, PPower_class, NR)

Proposal 2: The inclusion and naming of P_LTE and P_NR are as follows

For LTE: PCMAX_H, EN-DC, E-UTRA = MIN(PCMAX_H, E-UTRA, PLTE,EN-DC) where PLTE,EN-DC is the aforementioned P_LTE

For NR: PCMAX_H, EN-DC, NR = MIN(PCMAX_H, NR, PNR,EN-DCFR1) where PNR,EN-DCFR1 is the aforementioned P_NR for FR1. 

Where PCMAX_H, EN-DC, E-UTRA and PCMAX_H, EN-DC, NR replace the PCMAX_H in 36.101 and 38.101-1 and shall be written to 38.101-3 only.

Proposal 3: For Type 2 UE, no Pcmax_H, EN-DC is defined but maximum combined total power is always limited to PPower_class, EN-DC   

Proposal 4: PCMAX_H, EN-DC for NR and LTE operation for Type 1 UE are defined as follows 
For LTE: PCMAX_H, EN-DC, E-UTRA = MIN(PCMAX_H, E-UTRA, PLTE,EN-DC) 
For NR: PCMAX_H, EN-DC, NR = MIN(PPower_class, EN-DC - PCMAX, EN-DC, E-UTRA, PCMAX_H, NR, PNR,EN-DCFR1) 

Proposal 5: Define Pcmax_L only if there are parameters that are defined for EN-DC mode only.
Discussion: 

Inter digital: The figure 1 does not reflect the correct interpretation of Pcmax. For proposal 1, it is appropriate when PC2 and PC3 are used in the combination. For Proposal 2, P_LTE is coming from Pemax. Compared to any other reducations via RRC. For Proposal 3, we also need Pcmax low, since we have more reduction than 3dB. That leads very lower value. But how we measure that lower value? For Proposal 4, the figure is not correct. For Proposal 5, it is not acceptable. Pumax is real measured power but the tolerance comes from Pcmax tolerance table. 

Ericsson: we do agree with that this is not a simple matter. Option B would be feasible in terms of long period average and this can satisfiy SAR requirement. One way is two different evaluation period considering long time average. 

LGE: we already had e-mail discussion. The concept must be simple. We can just follow LTE DC configured power spec for type 1. Better to avoid complicated approach.

Huawei: we see three Pcmax_H in the paper. For P4, Pcmax_H for type 1 UE, for NR part, there is an item that “Power_class, EN-DC - PCMAX, EN-DC, E-UTRA”, the intention is left power for LTE to extract NR power from the total power? But type 1 UE can treat such behaviour by themselves without network signalling. 
Nokia: For Proposal 2, how do we count P_LTE etc that is needed from NW point of view.

Qualcomm: For Nokia, P_LTE and P_NR can be allocated individually. For the limit, we split power into LTE and NR but we do not specify exact boundaries. For Huawei, the proposal 4 and 2 is the same actually. For LGE, LTE DC Pcmax is already complicated, and they are using the same RAT. For Ericsson, the idea is very good and we can work but we need to discuss in a separate way for type 1 and type 2 UE if we consider Ericsson’s idea. For inter digital, the figure does not affect the formula. For Proposal 3, we are not sure the meaning of having Pcmax Low.
Decision: 

The document was noted.

<38.101-1>
R4-1801939
CR on configured transmitted power for TS 38.101-1





38.101-1 v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Pcmax for NR on FR1

Discussion: 

Decision: 

The document was revised in R4-1803461.



R4-1803461
CR on configured transmitted power for TS 38.101-1





38.101-1 v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Pcmax for NR on FR1

Discussion: 

Huawei: Qualcomm and Inter digital are ok with this version.

Decision: 

The document was endorsed.

<For LTE spec change due to EN-DC>
R4-1801941
CR on configured transmitted power for TS 36.101





36.101
  CR-4916  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Secretary pointed out inconsistencey Cat B for 3GU and Cat F for CR coversheet.
Discussion: 

Ericsson: All the requirement should be specified in 38.101-3. We do not need to have this requirement in LTE spec. we can have a note in the scope.

Inter digital: in general, we are ok with the proposal. We have to mention some editorial things.

Qualcomm: we share the same view with Ericsson. This should be specified in -3. From technical point of view, TC,EN-DC also need to be considered. 

LGE: SA LTE does not need this spec. 

ZTE: we tend to agree with Ericsson and Qualcomm.

Inter digital: this approach is very simple. It is better to avoid importing LTE specific requirement into NR spec.

Huawei: we agree with Inter digital. We can have a specific note for P_LTE

Ericsson: EN-DC is not the scope of LTE SA specification. We shouldnot mix it. There is a plenty of room for -3.

Decision: 

The document was noted.



R4-1801942
CR on configured transmitted power for TS 36.101





36.101
  CR-4917  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

(Late)
Discussion: 

Decision: 

The document was Withdrawn.



R4-1802815
Introduction of P_LTE in Pcmax,c equations for E-UTRA (EN-DC) context





Source: InterDigital, Inc.

Abstract: 

Introduction of P_LTE in Pcmax,c equations for E-UTRA (EN-DC) context

Discussion: 

Qualcomm: we do not have to change the requirement for LTE. On MPR, if we follow inter digital way, 36.101 refers to 38.101.

Decision: 

The document was noted.



R4-1802817
Introduction of PLTE term in the Pcmax,c equation in support of Rel-15 EN-DC 





36.101
  CR-4958  Cat: F (Rel-15) v15.1.0





Source: InterDigital, Inc.

Abstract: 

Introduction of PLTE term in the Pcmax,c equation in support of Rel-15 EN-DC 

Discussion: 

Decision: 

The document was noted.

<TP and CR for EN-DC>
R4-1802824
TP for 38.817-01- Power Sharing - Pcmax for EN-DC in sub-6Ghz





Source: InterDigital, Inc.

Abstract: 

TP for 38.817-01- Power Sharing - Pcmax for EN-DC in sub-6Ghz

Discussion: 

Decision: 

The document was noted.



R4-1802825
Pcmax for Rel-15 EN-DC FR1





38.101-3
  CR-0006  Cat: F (Rel-15) v15.0.0





Source: InterDigital, Inc.

Abstract: 

Pcmax for Rel-15 EN-DC FR1

Discussion: 

Decision: 

The document was noted.



R4-1803258
Pcmax for Rel-15 EN-DC FR1





38.101-3
  CR-0006  Cat: F (Rel-15) v15.0.0





Source: InterDigital, Inc.

Abstract: 

Pcmax for Rel-15 EN-DC FR1

Discussion: 

Decision: 

The document was withdrawn.


R4-1801940
CR on configured transmitted power for EN-DC for TS 38.101-3





38.101-3 v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Pcmax for ED-DC

Discussion: 

Ericsson: we think that it is a good start. We need to have specific requirements for type 2 UEs. In this CR, there is a text to specify behavious of UEs. For power limitation, it is applied to dual uplink as well.

R&S: FR 1 only?

Inter digital& Huawei: FR1

Inter digital: P_LTE + P_NR should not be in the equation. For Ericsson, type 1 and 2, everying goes generically. 

Huawei: It is useful for Pcmax requirement to apply to both type 1 and 2. In case, the total power exceeds the limit, then, dynamic power sharing can be considered.

Qualcomm: how to define Xtotal? This is up to OEM.

Huawei: In RAN1, there is no definition. 

Decision: 

The document was noted.

7.4.7.5
[FR1] Min/OFF power [NR_newRAT-Core]

7.4.7.6
[FR1] Occupied BW/ACLR/SEM [NR_newRAT-Core]

7.4.7.7
[FR1] Spurious [NR_newRAT-Core]

R4-1803070
Proposal on spurious emission requirements for FR1





Source: Sprint Corporation

Proposal: For FR1 LTE bands and CA band combinations and FR1 NR bands and CA band combinations, and FR1-only EN-DC band combinations RAN4 shall not create new “Spurious Emissions for UE Co-existence” requirements to protect FR2 bands.

Discussion: 

Decision: 

The document was noted.


R4-1803230
Draft CR for 38.101-1: Spurious Emissions for UE Coexistence





Source: Sprint Corporation

Discussion: 

Decision: 

The document was revised in R4-1803368.

R4-1803368
Draft CR for 38.101-1: Spurious Emissions for UE Coexistence





Source: Sprint Corporation

Discussion: 

Verizon: we need to further discuss this CR.
Sprint: we received that NR bands in the table are replaced with LTE bands.

Verizon: this is important. Band 5 is legacy band which should be clearly protected.

Sprint: E-UTRA band 5 or n5 is the same in terms of protection level. Frequency range is the same and protection level is the same. We prefer to use NR bands to be protected which was the agreement in San Diego.

Verizon: we received many flags due to this co-existence issue.

Sprint: we flagged your contributions because Verizon contribution does not protect any of US bands. 
Decision: 

The document was revised in R4-1803448.
R4-1803448
Draft CR for 38.101-1: Spurious Emissions for UE Coexistence





Source: Sprint Corporation

Discussion: 

Dish: NR bands should protect NR bands as well. 

Sprint: we would need to wait for the spec to be settled down. Then, we can have one single CR.

Dish: we spotted errors on duplication.

Decision: 

The document was revised in R4-1803456.
R4-1803456
Draft CR for 38.101-1: Spurious Emissions for UE Coexistence





Source: Sprint Corporation

Discussion: 

.

Decision: 

The document was endorsed.
7.4.7.8
[FR1] HPUE related topics [NR_newRAT-Core]

R4-1801430
Proposal on NR HPUE definition for PC2





Source: CMCC

Discussion: 

OPPO: This is a resubmission. We have already discussed this in AH. We suggested that we updated the previous WF. In Rel15, two types of HPUE PA configuraions are specified?

CMCC: YES. We are fine with that.
Huawei: The proposal looks very straight forward. That is implementation issue.

OPPO: we think that the schedule is very limited. So that we would like to have clear definition on HPUE spec.

Huawei: we are ok to see the proposal by WF.

LGE: previous agreement was only supporting UL MIMO for HPUE. But this is different from what we agreed. 
Decision: 

The document was revised in R4-1803259.



R4-1803259
Proposal on NR HPUE definition for PC2





Source: CMCC

Discussion: 

Decision: 

The document was approved
R4-1801431
TP for TR 38.817-01 NR UE power classes





38.817-01 v0.4.0





Source: CMCC

Discussion: 

Decision: 

The document was approved.



R4-1801584
Discussion on HPUE NR TDD UL DL configurations





Source: OPPO

Proposal 1: Counting flexible as DL, if “limit UL/DL format” is used.
Proposal 2: “Limit UL/DL format method” is proposed comparing to “Free UL/DL format method”.
Discussion: 

Vivo: For two proposals, for P1, this makes the requirements more stringent. This would not be acceptable to operators. For P2, after some offline discussion, this idea is somehow contradicting with RAN1 spec. we still want to have restriction, but we need further discussion. 
Decision: 

The document was revised in R4-1803370.



R4-1803370
Discussion on HPUE NR TDD UL DL configurations





Source: OPPO

Discussion: 

Decision: 

The document was noted

R4-1801994
Background of UL/DL ratio restriction in NR





Source: SoftBank Corp.

Abstract: 

This paper is to explain the backgroud of UL/DL ratio restriction, which was verbally mentioned in San Diego AH.

Discussion: 

OPPO: we need to restrict UL duty cycle in our understanding due to implementation challenges
Decision: 

The document was noted.



R4-1802242
Uplink duty cycle restrictions to enable NR HPUE





Source: Qualcomm Incorporated

Abstract: 

Discussion on how to manage uplink duty cycle in NR for HPUE.

Discussion: 

OPPO: for micro and small cell scenario, each scenario needs to consider how to restrict duty cycle.

Sprint: 50% is NOT hard limit for 26dBm to satisfy SAR.

Vivo: if the operator deployment plan allows this approach, but now we found that in RAN1 slot and RAN2 signalling, they are very basic slot formats. We may have contradicting requirement between RAN1 and RAN4. Some kind of evaluasion is needed.

CMCC: we share with the simiarl view with Sprint. If we introduce P-MPR, what the point to introduce HPUE?

Qualcomm: For OPPO, we do not yet know how to reflect the concept into the spec. For scenarios, this is just an example. For Sprint, we agree with and not agree that. Different handset may have hard limit at 50% duty cycle. That is why we would like to consider stasticic cycle etc. if we want to maximize HPUE feature, we need to see the whole picture. For P-MPR for HPUE, if UE does not have restrictions, UE cannot use HPUE. We must have some restriction to address that challenges.

Decision: 

The document was noted.



R4-1802713
Further discussion on NR TDD UL/DL configurations and HPUE behaviour





Source: vivo

Abstract: 

Proposal 1: There is a need to somehow control UL duty cycle to continue satisfying less than 50% principle which is similar to LTE. 

Proposal 2: For HPUE, restrict the slot formats to those “X” ratio is limited to circumvent the dynamic use of “flexible” symbols.

Proposal 3: Select option 3 as described as a baseline option.

Proposal 4: Evaluation period could be FFS after others are considered.

Discussion: 

Decision: 

The document was noted.



R4-1802714
WF on NR TDD UL/DL configurations and HPUE behavior





Source: vivo

Discussion: 

Decision: 

The document was approved.



7.4.7.9
[FR1] Coherent UL MIMO [NR_newRAT-Core]

R4-1801791
On UL-MIMO coherence requirement





38.101 v..





Source: Intel Corporation

Observation 1: There were extensive RPD discussions for UL-MIMO requirement without no conclusion in LTE Rel-10 and major challenges were how to model UE and PA architectures which are implementation specific.

Observation 2: Coherent UL-MIMO requirements would be even more difficult due to complex UE and PA architectures in NR, as well as some new features which are still under discussion. 
Proposal 1: RAN4 agree to postpone the study and discussion on the coherent UL-MIMO in later release. 

Proposal 2: In Rel-15, no coherent UL-MIMO requirements are defined and it is up to UE implementation whether to indicate coherent UL-MIMO capability.

Discussion: 

Qualcomm: we have an agreed work plan in Reno. Also we have a paper on this topic.

Intel: although Work plan is agreed, but we do not see so much benefit from coherent UL MIMO in LTE. Why do we need to have this requirements in NR?
Decision: 

The document was noted.



R4-1802327
Coherent UL MIMO: UE Spec Limits on Gain and Phase Imbalance





Source: Qualcomm Incorporated

Abstract: 

We present network simulation results on coherent UL MIMO. We present our observations, and propose upper bounds on UE performance to support coherent UL MIMO operation

Observation 2: Frequent SRS is necessary to retain sufficient coherent UL-MIMO performance over time

Simulations also point to reasonable goals for the UE to support coherent UL MIMO. We summarize these goals as spec proposals for the UE:

Proposal: A UE that supports coherent UL-MIMO shall maintain phase imbalance of less than 60degrees and a gain imbalance of less than 2dB, between its two Tx chains, over [TBD] slots, relative to imbalance at SRS instant.

Discussion: 

Huawei: gain imbalance of less than 2dB is not for antenna inbalance but rather conducted power imbalarnace?

Intel: as long as we meet 60 degree phse imbalance with 2dB imbalance, can we call this coherent?

Qualcomm: For Huawei, our analysis is 2dB net radiated power difference. For Intel, we do not know the intention of the question? 
Intel: there was a code book which indicates coherent or non-coherent so that we wanted to make sure when we can use the code book for coherent. Coherent is related with power level.

Qualcomm: to use a code book for preoder matrix, we used gain and phase imbalance and it works well.

Huawei: if 2dB is net radiated power difference, how can we guarantee the balance. In the reality, the antenna gain(s) is blocked by body etc so that it is difficult to keep 2dB imbalance.

Qualcomm: 6 and 9 dB power imbalance significant impacts on performance.

Decision: 

The document was noted.



7.4.7.10
[FR1] Other Tx requirements [NR_newRAT-Core]

R4-1801591
Correction to transmit power





38.101-3 v15.0.0





Source: OPPO

Discussion: 

Qualcomm: still it is not correct.

Note: the paper will be reivsed and endorsed without seeing it.
Decision: 

The document was revised in R4-1803260.



R4-1803260
Correction to transmit power





38.101-3 v15.0.0





Source: OPPO

Discussion: 

Decision: 

The document was endorsed.



R4-1802258
Technical parameters to protect EESS for the bands n50 & n51 => Tx UE case





Source: Huawei, Hisilicon

It is proposed to apply this additional requirement to protect EESS service to n50 and n51.

Discussion: 

Skyworks: what is the plan for A-MPR?

Huawei: 1st we capture the requirement in the spec and we stiudy required A-MPR for n50 and n51.

Decision: 

The document was approved.



7.4.8
[FR2] Common to Tx and Rx [NR_newRAT-Core]

R4-1801740
Tx Requirements for CA combinations with asymmetric number of CCs in UL and DL





Source: Qualcomm Incorporated

Abstract: 

Issues with mmWave CA are discussed and proposals how to enable mmWave CA are made

Proposal 1: For FR2 DL CA, excerptions are defined to allow for UL impairments outside CC BW with the precondition that all impairments are confined inside licensed operating bands.   
Proposal 2: Ran4 work towards requirements for UL NC CA are down prioritised over requirements for contiguous CA and NC DL CA.   

Discussion: 

Skyworks: I recognized the issue but potential issue is outside band. 

Intel: it would be good to see what the requirement looks like first. It is better to make sure that we do no introcue UL NC CA in Rel15.

DCM: we understand the challeneges. But we need to know if this impacts on Japanese regulation. This only applies to a certain CA configuration like eight CCs? 

Qualcomm: For Skyworks, impairements like CM are not inside channel. For DCM, there are multiple cases so that we need to understand what are the specific issues in Japan.

Skyworks: the higher PSD noise reaches very away from the channel edge.

Qualcomm: we recognize that but still it can be satisfied.

Inetel: we can say that RAN4 does not introduce requirements for NC UL CA in Rel15. Is that OK?

Qualcomm: wording is ok.
WF on Tx Requirements for CA combinations with asymmetric number of CCs in UL and DL is created.
Decision: 

The document was noted.



R4-1803274
WF on Tx Requirements for CA combinations with asymmetric number of CCs in UL and DL





Source: Qualcomm Incorporated

Discussion: 

MTK: UL/DL frequency location is the same whne the issue happens? LO is not shift to the cente of CC when CA are de-configured?
Qualcomm: YES
Decision: 

The document was approved



R4-1802204
Discussion paper on LTE requirements for EN-DC with NR in FR2





Source: Keysight Technologies UK Ltd

Proposal 1: For NSA with NR FR2:

· align requirements in 38.101- 3 and RF measurement set-up in 38.810 with Option 1 above
· analyse mechanical limitations and add to the technical specifications appropriate limitations to avoid mechanical damage of the device while maximizing test coverage during testing.
· communicate this decision to RAN5
Discussion: 

Intel: For P1, what is the meaning of the 810? We have an agreement on how to test NSA. Overall, we do not see the evidence to agree with this.
Decision: 

The document was noted



R4-1801587
Discussion on testing of EN-DC requirements with NR in FR2





Source: OPPO

Abstract: 

Proposal 1: NSA UE FR2 RF performance could be tested with LTE connecting to the network without calibration.

Proposal 2: LTE RF requirements in conducted mode could be tested without NR FR2 connecting to the network.

Proposal 3: For FR1 and FR2 inter-band NR CA testing, the following principle should be used: 

· FR2 UE RF performance could be tested with FR1 connecting to the network;
· FR1 UE RF performance could be tested in conducted mode with FR2 unconnected.

Discussion: 

Intel: we are ok with P1 and P2. For P3, we need modification.

KS: even if we approve this paper, we need to address clarification on the current NSA requirement in terms of test.

CATR: These are under discussion in TI SI.

LGE: we support OPPO’S proposal.

R&S: we share the same view with OPPO.

OPPO: we are not sure if the testing is in scope of 38.101-1/2/3.

KS: according to our understanding, probably NSA requirements needs to be split into FR1 and FR2. For FR1, it can be tested with conducted. For FR2, removing LTE testing.

Decision: 

The document was approved.



R4-1801588
[Draft] Reply LS on LTE requirements for EN-DC with NR in FR2





Source: OPPO

Discussion: 

Intel: “could” be replaced with “can”

KS: we need to clarify how the LTE requirements could be verified OTA or conducted?

Decision: 

The document was revised in R4-1803261.



R4-1803261
[Draft] Reply LS on LTE requirements for EN-DC with NR in FR2





Source: OPPO

Discussion: 

Decision: 

The document was approved.


R4-1802207
Reply LS on LTE requirements for EN-DC with NR in FR2





Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was withdrwawn



R4-1802233
OTA requirements for multi-panel UEs at FR2





Source: Keysight Technologies UK Ltd

Abstract: 

For existing cabled requirements at FR1, all antenna ports are tested. At FR2 there is currently no mechanism to ensure each antenna array will be tested as this depends on the number of arrays and the angular resolution of the test case. With many tests only being perfrmed in the peak EIRP/EIS direction, a poor performing panel (e.g. EVM, spurs, ACLR) in a different direction might not be sufficiently tested.

Discussion: 

Intel: we need to correct misunderstanding of RAN5. Test should be conducted in a black box way. 

Qualcomm: it takes a lot time. We do not expect different performance based on antenna pannels

Huawei: since we have a CDF requirement so that we do not need test for each pannel 

KS: the list we shared is not correct. In terms of assumptions etc, are we comfortable not to test RF requirements for every antenna panel? What if one panel has completely different performance? That means some panels are not be tested at all. We need to know opinions.  

KTL: White box approach can be possible for Tx.
Decision: 

The document was noted.



R4-1802234
Reply LS to RAN5 on OTA test coverage for multi-panel UEs at FR2





Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was noted.



R4-1803262
Reply LS to RAN5 on OTA test conditions





Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was not treated.


R4-1802336
On Peak Directions for FR2





Source: ROHDE & SCHWARZ

Abstract: 

This contribution clarifies the peak direction for EIRP based tests, currently referred to as beam peak direction, and the peak direction for RX tests, currently referred to as peak gain direction.

Observation 1: The references for the peak direction (beam peak direction for EIRP/TX cases and peak gain direction for REFSENS/RX test cases) is not intuitive.

Proposal 1: Reference the peak direction for TX test cases as the TX beam peak direction (instead of beam peak direction) and the peak direction for RX test cases as the RX beam peak direction (instead of peak gain direction)

Proposal 2: Replace the definition for beam peak direction in Clause 3.1 of 38.101-2 with the following definition for TX beam peak direction: direction where the maximum total component of EIRP is found
Proposal 3: Add the following definition in Clause 3.1 of 38.101-2: RX beam peak direction: direction where the maximum total component of RSRP and thus best total component of EIS is found
Discussion: 

Qualcomm: we need to undersand the meaning of the best component of EIS. How can we define best total component of EIS is found?

Samsung: we have a question on the agreement in the last meeting specifically 0.5 factor.

R&S: For Samsung, that is nothing to do with power class. For Qualcomm, this is the proceure doing today for LTE, RS is scanned, reporint RSRP value for each measure point. Simple scaling to fined max total compeont of RSRP can be applied and that is being applied in 2G, 3G and 4G.

Qualcomm: what is the power level for betst total compeonet of EIS? EIS needs to receive power level. LTE is isotropic antenna being assumed so that it was simple. 

R&S: we can use beam lock feature to simplify the procedure.

Intel: how do you align polization? 

R&S: the power scan for RSRP, fixed power level, each poloriaation has different path loss. 
Decision: 

The document was noted.



R4-1802339
Draft CR to 38.101-2: Clarifications on peak directions and REFSENS





38.101-2 v15.0.0





Source: ROHDE & SCHWARZ

Discussion: 

Decision: 

The document was endorsed.



R4-1802710
UE RF requirements for intra-band contiguous NR CA for FR2





Source: NTT DOCOMO, INC.

Proposal 1: UE maximum output power for UL intra-band contiguous NR CA for NR bands in FR2 should follow the same requirements as those of single-carrier.
Proposal 2: Transmit OFF power for UL intra-band contiguous NR CA for NR bands in FR2 should follow the mean power of -35 dBm per CC.
Proposal 3: Occupied bandwidth for UL intra-band contiguous NR CA for NR bands in FR2 should follow the same requirement of single-carrier.
Proposal 4: Spectrum emission mask for UL intra-band contiguous NR CA for NR bands in FR2 should be specified with the requirement as shown in Figure 1.
Proposal 5: Adjacent Channel Leakage power Ratio for UL intra-band contiguous NR CA for NR bands in FR2 should shall be higher than 17 dBc for n257 and n258 and 16dBc for n259.

Proposal 6: Spurious emissions for UL intra-band contiguous NR CA for NR bands in FR2 should follow the same requirements as those of single-carrier.
Proposal 7: Transmit intermodulation for 2UL intra-band contiguous NR CA for NR bands in FR2 doesn’t need to be specified.
Proposal 8: Other Tx requirements should be further discussed and completed in the next meeting at the latest.
Discussion: 

Intel: For P1, is the intention to define it as sum of the power of each CC., for P3, we agree but we need clarification that this is agreegated bandwidth.  For P4, P5 and P6, we need to study MPR. For P7, it is ok.

DCM: we capture agreement in WF.

Decision: 

The document was noted.

R4-1803358
WF on UE RF requirements for intra-band contiguous NR CA in FR2





Source: NTT DOCOMO, INC.

Discussion: 

Skyworks
Decision: 

The document was revised in R4-1803367.



R4-1803367
WF on UE RF requirements for intra-band contiguous NR CA in FR2





Source: NTT DOCOMO, INC.

Discussion: 

Note: the last bullet in slide 4 must be removed. The other parts are agreeable.

Decision: 

The document was revised in R4-1803442.



R4-1803442
WF on UE RF requirements for intra-band contiguous NR CA in FR2





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.

R4-1802712
FR2 UL-MIMO in Rel-15





Source: NTT DOCOMO, INC.

Proposal 1: All FR2 UEs should support polarization UL-MIMO up to 2 layers in FR2 as a mandatory feature from Rel-15 onward. Spatial UL-MIMO in FR2 is not precluded.
Proposal 2: UE RF requirements of TX transmit power (peak and spherical coverage EIRP), PCMAX, SEM, General spurious for polarization UL-MIMO in FR2 should be discussed and specified if necessary. Other UE RF requirements can use the general ones with the UL-MIMO configurations. Coherent UL-MIMO spec [2] is FFS.
Proposal 3: To specify polarization UL-MIMO in FR2 in Rel-15 timeframe, the below work plan should be approved.
· RAN#86 (February, 2018)

· Confirm necessary UE RF requirements for polarization UL-MIMO for TS 38.101-2

· Agree the work plan to specify the requirements by June, 2018

· RAN4#86bis (April, 2018)

· Agree tentative values for each TX and RX requirement

· Endorse Draft CR

· RAN4#87 (May, 2018)

·  Finalize each TX and RX requirement

· Agree formal CR
Discussion: 

Intel: In general we support the work plan. For max outpower, we are ok. For A-MPR, we need additional back off for FR2. For PCmax, we agree. For power control, we should also complete general requirement then we can address UL MMO. 

MTK: For polorization, each MIMO layer has dual polization?

DCM: For Intel, our intention is that we would like to confirm that what kinds of requirements need to be further discussed. For MTK, each polarization has one layer. 

Samsung: we need to finally check if we can specify UL MIMO in Rel15. We would like to come back this next meeting.

Apple we would like to see the gain to introduce this feature. Should we rush into specifying this feature. Maybe more study is needed to convince that we can get sufficient gain from UL MIMO for FR2.

OPPO: we share the similar view with Apple and Samsung.

Decision: 

The document was noted


R4-1803359
WF on Rel-15 UL-MIMO for FR2





Source: NTT DOCOMO, INC.

Discussion: 
Decision: 

The document was approved.


7.4.8.1
[FR2] ON/OFF mask [NR_newRAT-Core]
R4-1801445
Discussion on NR UE time mask requirement for FR2





38.101-2 v..





Source: CATT

Proposal 1: The EIRP OFF power requirement in the time mask test can be defined as TRP OFF power plus the gain of UE antenna element.

Proposal 2: The EIRP OFF power is defined as -30dBm assuming 5dB gain of UE antenna element.

Discussion: 

Intel: It is still not clear how OFF power can be defined with assuming some gain. Why do we need to assume some gain?

CATT: No transmission but still a certain gain still exists. We can discuss the gain. But we would like to make sure that OFF power should TRP.

Note: -30dB in Proposal 2 shall be replaced with -30dBm
Decision: 

The document was approved.



R4-1801446
Modification for NR UE time mask requirement for FR2





38.101-2 v15.0.0





Source: CATT

Discussion: 

Decision: 

The document was endorsed.


7.4.9
[FR2] Transmitter characteristics [NR_newRAT-Core]

7.4.9.1
[FR2] Power Class [NR_newRAT-Core]

R4-1802402
Handling of minimum requirements for CPE devices





Source: Samsung

Abstract: 

In this contribution, the potential impacts to UE requirements for FWA type UE are analyzed. The handling of defining FWA type UE minimum requirements is also proposed to meet the approved timeline of finalizing requirements in Rel-15 timeframe. 

Proposal 1: Deployment scenarios and use case for CPE devices shall be clarified before RAN4 conclude whether the UE feature list will be also applied for CPE devices 

Proposal 2: Only capture conclusion of minimum requirements for CPE devices if any in the TR 38.817-01 in RAN4 Feb meeting.
Proposal 3: RAN4 has to conclude how to capture the minimum requirements in the RAN4 specifications in Feb meeting. To capture the minimum requirements in a separated specification shall not be precluded.  

Discussion: 

Intel: Proposla 1 is covered by our paper.

Qualcomm: CPE and FWA are different devices.

LGE: CPE is one of the examples to realie FWA. For P3, we prefer to include 38.101-2

Decision: 

The document was noted.

R4-1801787
On FR2 power class for FWA devices





Source: Intel Corporation

Discussion: 

LGE:For Ob2, FWA just should be stationary like CPE. Portable station needs to be studied

Verizon: This power level is based on what type of devices? 

Intel: For LGE, baased on the classification, the values in the table for stationary device.

Verizon: we may need two type of power classes.

LGE: This proposed for peak EIRP level.

Intel: we did not propose a specific EIRP value but we want to invite companies to share their views using the table.

LGE: In the table 1, we need clarification difference of values used in the tale between handheld and FWA.
Decision: 

The document was approved



7.4.9.2
[FR2] peak EIRP [NR_newRAT-Core]

R4-1801786
Peak EIRP for FR2 handheld UE type





Source: Intel Corporation

Discussion: 

Nxp: For PA operating point, this is a average power of the PA? we need clarifiaiton.

Samsung: For Figure 2, there is a gap bw measurement and simulation data. We should capture this gap when we decide something on PC.

Intel: They are pretty aligned.

Samsung: there is no difference but if we can see.

Decision: 

The document was noted.



R4-1803451
WF on FR2 peak EIRP for handheld UE





Source: Intel Corporation

Discussion: 

Decision: 

The document was noted.


R4-1803460
WF on FR2 peak EIRP for handheld UE





Source: Apple

Discussion: 

Decision: 

The document was noted.

R4-1801953
FR2 peak EIRP requirement





Source: Qualcomm Incorporated

Proposal: RAN4 to adopt compromised proposal for peak EIRP: 23.2 dBm @ 28 GHz and 21.5 dBm @ 39 GHz

Discussion: 

Decision: 

The document was noted.



R4-1803372
Way Forward ouput power requirements for FR2





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was noted.

R4-1802827
On UE peak EIRP requirement for FR2 - impact on UL network performance





Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provide a set of simulation results showing the impact of UE peak EIRP on the overall NR UL performance in 28GHz band. Based on the outcome of the simulation campaing we make a proposal for the minimum peak EIRP requirement.

Discussion: 

Erisson: looking at the values and ranges, if we specify peak EIRP with too low value, operator may lose motivation and the proposal is reasonable.

Apple: we think that this result is based on ideal CDF. Using more realistic CDF by other company’s proposal, there is not so much performance difference due to peak EIRP. This is not related with realistic situation. 

Qualcomm: our observation is opposite to Apple. Having more peak EIRP is more beneficial if we assume realistic assumptions. 

Decision: 

The document was noted.

R4-1802032
Peak EIRP for power class in FR2





Source: Samsung

Discussion: 

Decision: 

The document was noted.



R4-1802158
Follow-up on R4-1800944: Boresight and 40deg scan angle EIRP of an antenna module





Source: NXP Semiconductors Netherlands

Abstract: 

Proposal 1: 30dBm boresight EIRP (minimum) of 1 antenna module of UE is required for full potential 5G mmW.

Proposal 2: 28.5dBm EIRP (minimum) at +/-40 degree scan angle (of 1 antenna module) of UE is required.

Discussion: 

Decision: 

The document was noted.



7.4.9.3
[FR2] Spherical EIRP [NR_newRAT-Core]

R4-1802512
Draft CR on 38.101-2: Inclusion of 55dBm CPE for FR2





38.101-2 v15.0.0





Source: Ericsson

(Late)

Abstract: 

Inclusion of 55dBm CPE for FR2

Discussion: 

Decision: 

The document was Withdrawn.



R4-1802868
UE Spherical coverage at mmWave 28GHz





Source: Sony

Abstract: 

Spherical coverage is simulated for all 7 assumptions in R4-1801202 “WF on EIRP CDF for spherical coverage” using CAD-files from an existing smartphone.

Discussion: 

Intel: 
Decision: 

The document was noted.



7.4.9.3.1
[FR2] UE Implementation [NR_newRAT-Core]

R4-1801594
EIRP CDF Simulation Analysis for Spherical Coverage Topic_2





Source: MediaTek Inc.

Abstract: 

According to WF on EIRP CDF topic for spherical coverage, we would like to present more simulation results on UE implementation point of view, and also have some proposals.

Discussion: 

Samsung; why 20% is proposed?

MTK: need offline.

Intel: it seems glass layer and antena is 3mm. this is little high from implementation point of view.

Decision: 

The document was noted.



R4-1802033
Facts on UE performance and spherical EIRP in FR2





Source: Samsung

Proposal 1: Innovation from chipset vendors is encouraged before defining spherical coverage requirements. Otherwise, current simulation results from UE vendors should be the baseline of the future EIRP CDF requirement.
Proposal 2: It is important to start the discussion on the prototype measurement and compare to the simulation results for the final requirement which will be based on the prototype measurement.
Discussion: 

Qualcomm: we would like to here any ideas that you may have on innovation.

Sony: so far we have discussed for five meetings. Output power is the limited factor to achieve good peak EIRP.
Decision: 

The document was noted.



7.4.9.3.2
[FR2] NW system performance [NR_newRAT-Core]

R4-1802034
Network system performance for spherical EIRP





Source: Samsung

Discussion: 

Decision: 

The document was revised in R4-1803245.



R4-1803245
Network system performance for spherical EIRP





Source: Samsung

Discussion: 

Decision: 

The document was noted.

R4-1803275
WF on network performance analysis for spherical coverage





Source: Samsung

Discussion: 

Decision: 

The document was approved.

R4-1802220
Network Performance Analysis for Spherical Coverage





Source: Apple Inc.

Abstract: 

We provide some new simulation results on throughout and outage performance for indoor, dense urban, and urban macro deployment scenarios using the updated simulation assumptions.

Discussion: 

Decision: 

The document was noted.



R4-1802427
NW performance analysis based on peak EIRP levels





Source: LG Electronics Inc.

Discussion: 

Decision: 

The document was noted.



R4-1802828
Evaluation of spherical coverage impact on NR network performance





Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provide a set of simulation results showing the impact of UE spherical coverage requirement on the overall NR DL and UL performance in 28GHz band. Based on the outcome of the simulation results we make a proposal for the 20% CDF requirement.

Discussion: 

Decision: 

The document was noted.



7.4.9.4
[FR2] Transmit signal quality [NR_newRAT-Core]

R4-1801801
Further analysis of IBE for FR2





Source: Intel Corporation

Discussion: 

Qualcomm: we believe that it is going around way.

Ericsson: we also have concern to relax further.

Decision: 

The document was noted.



R4-1802330
UE IBE Spec Refinement for FR2





Source: Qualcomm Incorporated

Abstract: 

The IBE spec for FR2 is developed further, based on past contributions. Our study concludes that the ultimate IBE mask limit is too relaxed to support 16QAM or 64QAM modulations, and it needs to be tightened. Ultimately we propose a number that is tighter than current value, but not as tight as value in FR1 or LTE.

Discussion: 3383 is treated after this t-doc
Intel: we would like to have offline discussion.

Decision: 

The document was approved.

R4-1801802
Draft CR to 38.101-2 on IBE for FR2





38.101-2 v15.0.0





Source: Intel Corporation

Discussion: 

Decision: 

The document was revised in R4-1803338.



R4-1803338
Draft CR to 38.101-2 on IBE for FR2





38.101-2 v15.0.0





Source: Intel Corporation

Discussion: 

Decision: 

The document was withdrawn



R4-1801966
On EVM spectrum flatness for FR2





Source: Huawei, HiSilicon

Observation: EVM equalizer spectrum flatness is divided into 2 ranges. The maximum ripple for range 1 remains 4dB as LTE or NR on FR1. Limited by RF or analogue component character, flatness will increase when the channel bandwidth extends.
Observation 2: 1dB relaxation for EVM flatness on range 1 will not affect any performance on gNB because equalizer on BS side will deal with the flatness together with the variation on wireless channel.

Proposal: The Maximum ripple for FR2 should be relaxed 1dB in frequency range 1 for normal conditions and extreme conditions, and the value for frequency range 2 remain the same, which are as in Table 2 and Table 3.

Discussion: 

Ericsson: we would like to get understating, why allow larger ripples? In FR2, saw filter is not used. This would lead to BS demodulation performance.

Huawei: we have a picture to justity our proposal. One dB relaxation does not affect BS demodulation.

Ericsson: we may understand that some wider channel bandwidth may have some droop at the band edges. Exiting requirement is far too relaxed already. 

Huawei: There is no relaxation in FR1. 

Ericsson: In FR1, SAW filter was assumed and that performance at the edges is affected by temperature. But that phenomenon is not relevant to FR2. 

DCM: we agree with Ericsson.

Agreement: The Maximum ripple for FR2 should be relaxed 1dB in frequency range 1 for normal conditions.
Decision: 

The document was noted.



R4-1801967
CR on EVM spectrum flatness for FR2





38.101-2 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Huawe: Ericsson is ok
Decision: 

The document was endorsed.

R4-1802331
[DRAFT] LS on DMRS and PUCCH for pi/2 BPSK with SS





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was noted.



R4-1802756
EVM Window for NR





36.101 v..





Source: Ericsson

Abstract: 

Observation 1:  To have equivalent EVM requirement for all combinations a fixed uniform window length would need to be dimensioned for smaller bandwidths, and may be overly wide for larger bandwidths.

Proposal 1:  Consider a EVM window scaling approach for bandwidths larger than 25 MHz with the use of the following expression:

EVM Window = 100% - 60% * 25/Bandwidth (MHz)

Proposal 2:  For bandwidths 5, 10, 15, 20 MHz an uniform window length can be adopted 70-80%.

Observation 2: Method of phase noise compensation at receiver would need to be accounted for in determining EVM window and/or EVM level requirement

Discussion: 

Qualcomm: we believe that in the last meeting, we had an agreement and that was a single value. We would like to study this more. 

Intel: we agree with Qualcomm.

Ericsson: this formula was discussed in BS RF also. Huawei had a very good contribution with simulation results in the last meeting. We should understand that EVM is not just the number and it is affected by the measurement aspect.

Decision: 

The document was noted.



7.4.9.5
[FR2] MPR evaluation [NR_newRAT-Core]

R4-1801639
FR2 MPR





Source: Qualcomm CDMA Technologies

Abstract: 

Propose FR2 MPR

Proposal 1: The PA Calibration reference waveform for MPR0 can be either 64RB 50MHz 60KHz or 128RB 100MHz 60KHz QPSK waveforms.

Proposal 2: Propose MPR regardless of RB configuration and as in Table 1 for 50M/100M/200M and 400M BW’s

Discussion: 

Decision: 

The document was noted.



R4-1801774
MPR evaluation results for FR2





Source: Intel Corporation

Discussion: 

Decision: 

The document was noted.



R4-1803263
WF on MPR for FR2





Source: Intel Corporation

Discussion: 

IITH: as was discussed in pi/2 BPSK w SS, this should be discussed together with the draft CR to introduced pi/2 BPSK spectrum flatness.

Huawei: we cannot agree with this WF. Do we agree with PA calibration gap?

Decision: 

The document was approved.

7.4.9.6
[FR2] Power control [NR_newRAT-Core]

R4-1803371
Way Forward on FR2 Power Control





38.101-2 v..





Source: MediaTek Inc.

Abstract: 

In this contribution, we bring up the potential issue on FR2 UE open-loop power control and propose RAN4 to study how the open-loop power control can be applied for FR2 UEs without beam correspondence capability. 
Since beam correspondence is considered as UE capability, it is uncertain how those UEs without beam correspondence would perform open-loop power control. One possibility is to allow UE to transmit its maximum output power during the beam search, for the consideration that the PL is expected to be relatively high as compared to FR1 UEs.
Proposal: RAN4 to study how the open-loop power control can be applied for FR2 UEs without beam correspondence capability.   

Discussion: 

Nokia: what is the assumption for beam correspondence?

MTK: it is a optional feature.

Nokia: In RAN1 feature list, that correspondence is captured as mandatory for FR2.

Intel: it is very important to define open power control requirement and its WF.

Nokia: we need to clarifiy this WF does not mean beam correspondence is optional.

Note: RAN4 recognizes that RAN1 is decideing in their feature list that beam correspondence mandatory support in the current feature list at least for FR2.
Decision: 

The document was approved.

R4-1801803
Open loop TPC for FR2





Source: Intel Corporation

Proposal 1: The requirement on UE beam correspondence can be defined in conjunction with the requirement on open loop power control.

Proposal 2: An open loop power control requirement is needed to quantify the UE’s ability to select the UL beam corresponding to the DL signal (beam correspondence) and its ability to correctly set its output power to compensate the overall coupling loss (open loop TPC).
Proposal 3: The metric defined for the open loop power control requirement can be defined as Option 1 or Option 2; other options are not precluded.

Proposal 4: The open loop power control requirement metric can be measured using the test procedure described above.

Discussion: 

Ericsson: we welcome to recognize need of open power control. We consider beam correspondence is quite rare. We agree with the observations.

MTK: How do we define requirement needs to be discussed. The importance is the level received at BS.
Ericsson: we would like to discuss P3 and P4 further. We do agree with comment by MTK.

Intel: we also agree with MTK
Agreement: Proposal 1 and 2.

Intel: For Ericsson, we are ok to discuss P3 and P4. Beam correspondence is UE capability so that we need to think about the fact that some UEs may not support that feature. That UEs still need to have an ability to select better beam.
Decision: 

The document was noted.



R4-1802281
Concern over FR2 UE open-loop power control





38.101-2 v..





Source: MediaTek Inc.

Abstract: 

In this contribution, we bring up the potential issue on FR2 UE open-loop power control and propose RAN4 to study how the open-loop power control can be applied for FR2 UEs without beam correspondence capability. 
Since beam correspondence is considered as UE capability, it is uncertain how those UEs without beam correspondence would perform open-loop power control. One possibility is to allow UE to transmit its maximum output power during the beam search, for the consideration that the PL is expected to be relatively high as compared to FR1 UEs.
Proposal: RAN4 to study how the open-loop power control can be applied for FR2 UEs without beam correspondence capability.   

Discussion: 

Decision: 

The document was noted.

R4-1801804
Pcmax for FR2





Source: Intel Corporation

Proposal 1: Pcmax is an EIRP-based quantity, and the Pcmax equation does not contain intermediate terms which seek to convert the parameter’s reference plane to a conducted or average radiated reference.

Proposal 2: The Pcmax definition includes additional terms to handle the potentially negative MPR values of pi/2 BPSK and pi/2 BPSK with spectrum shaping modulations due to the selection of QPSK as the reference waveform.

Proposal 3: Pcmax is a function of Ppower_class, which is a parameter derived from the peak EIRP agreements. In order to allow the power control procedures to occur in the center of the tolerance range for output power, from the UE’s perspective, the value of Ppower_class is based on the nominal output power rather than the minimum.

Discussion: 

Decision: 

The document was noted.



R4-1801805
Draft CR on Pcmax for FR2





38.101-2 v15.0.0





Source: Intel Corporation

Discussion: 

Decision: 

The document was noted



R4-1802354
Pcmax for FR2 and relation to PHR





Source: Ericsson

Abstract: 

In this contribution we propose a defintion of Pcmax and discuss the relation to the PH reporting (accuracy)

Discussion: 

Decision: 

The document was noted.



R4-1802355
Draft LS to RAN2 on number of bits for PHR





Source: Ericsson

Abstract: 

Draft LS to RAN2 on the number of bits required for PHR

(Late)
Discussion: 

Decision: 

The document was Withdrawn.



R4-1802356
Configured maximum output power for FR2





38.101-2 v15.0.0





Source: Ericsson

Abstract: 

Draft CR to specify the Pcmax for FR2 (part of the specification: the measured configured output power)

Discussion: 

Decision: 

The document was noted.



R4-1801951
Absolute power control tolerance for FR2





Source: Qualcomm Incorporated

Proposal 1: Absolute power control tolerance will be specified for FR2
Proposal 2: Text in Appendix will be adopted to 38.101-2

Discussion: 

Intel: If only one direction is tested, then, we may not check if UE correctly select the better beam. We need to be carefull about how to select tolerance. 

Qualcomm: selecting better beam can be covered by spherical coverage requirement.

Intel: we do not agree with Proposal 1. This is different from specifying open loop PC. That is different. 

Qualcomm: Then, what we agreed in the Intel’s proposal?
Decision: 

The document was noted.



R4-1802357
Verifying absolute power control accuracy for FR2





Source: Ericsson

Abstract: 

In this contribution we point out the need for relative power accuracy for FR2 and propose a corresponding test case

Discussion: 

MTK: It looks this test involves in two aspects that absolute for open loop and relative power control for close loop. 

Ericsson: This includes both absolute and relative. If beam is locked, we are not sure if the beam is towards BS or not. 
Decision: 

The document was noted.




7.4.9.7
[FR2] Min/OFF power [NR_newRAT-Core]

7.4.9.8
[FR2] Occupied BW/ACLR/SEM [NR_newRAT-Core]

R4-1801730
Draft CR to 38.101-2: Update of ACLR requirements





38.101-2 v15.0.0





Source: Rohde & Schwarz

This will be covered by R4-1803238 by Huawei

Discussion: 

Decision: 

The document was noted.



7.4.9.9
[FR2] Spurious [NR_newRAT-Core]

R4-1802833
Introduction of UE to UE coexistence requirements for FR2





38.101-2
  CR-0008  Cat: F (Rel-15) v15.0.0





Source: Qualcomm Incorporated

Abstract: 

The CR introduces UE to UE coexistence requirement for FR2. Coexisntence between FR2 NR bands and coexistence with satellite passive services are taken into account.

Discussion: 

Intel: we think that it is a very good to discuss this with a speciti table.

DCM: the 1st table is fine. In the 2nd table, if we have no protection limit to FR1 bands, how do we know these FR1 bands are protected without core spec. ESSS protection level is still under discussion.

Qualcomm: For ESS protection, we are ok with replacing value with TBD. For FR1, the general spurious emission requirement is applied. 

DCM: General is -30dBm/MHz. but bands in FR1 needs to be protected by -50dBm/MHz. whether this value in FR1 can be tested or not is differently handled. 

LGE: we agree with Qualcomm. And in our deterministic co-existence analysis, it showed the protection for FR1 from FR2 is not needed.

DCM: if what LGE mentioned is correct, it is better to capture that in the spec such that -50dBm/MHz for FR1 can be guaranteed.

Decision: 

The document was revised in R4-1803339.



R4-1803339
Introduction of UE to UE coexistence requirements for FR2





38.101-2
  CR-0008  Cat: F (Rel-15) v15.0.0





Source: Qualcomm Incorporated

Discussion: 

DCM: at least note means -50dBm/MHz is guaranteed?

Qualcomm: The note is the outcome in offline discussion

WF: 

Compnaies are encouged to check the values in the table in this CR. For Note 3 in the table the following options are futher discussed in the next meeting.

1:  Not include anything

2:  Include Note similar to what captured above the 2UL CA spurious UE-to-UE co-existence table.

Decision: 

The document was noted.



7.4.9.10
[FR2] PA calibration for FR2 [NR_newRAT-Core]

R4-1801799
PA calibration gap parameters for FR2





Source: Intel Corporation

Proposal 1: The overall benefit of the PA calibration gap is a net improvement of UE output power, which is progressively greater with higher order modulations, and a net savings in power consumption for the UE.  These benefits can be derived by a UE without increasing its hardware complexity and are solid justifications for introducing the feature to the NR FR2 specification.
Proposal 2: Select the PA calibration gap parameters as captured in Table 1 and inform RAN1 and RAN2 to take these parameters into account in their design of the PA calibration gap.

Proposal 3: As an alternative to Proposal 2, and taking into consideration the overall reduction of the gNB implementation complexity, select the minimal set of PA calibration gap parameters, as captured in Table 2, and inform RAN1 and RAN2 to take these parameters into account in their design of the PA calibration gap.

Discussion: 

Ericsson: we do have concerns on these proposals. We would like to see the impact of system performance and see the tradeoff b/w with or without this feature. NW needs to schedule multiple devices at the same time. We have already had constraints. This introduces additional constraints. We need to see substantial gain by this feature.

Huawei: we have a similar concern Ericsson mentioned. We may have other method to achieve this.

DCM: we can do agree with Ericsson’s view. During the PCG gap, if the gNB can alloate one Tx or no-transmission, or gNB needs to allocate allocate?

MTK: do we need to have associated RF requirement if we introduce PCG feature?

Nokia: we share the same view with Ericsson and Huawei. Complexity will be created by this. Negative implication for UE does not have PCG can be seen.

Intel: To Ericsson, thoughput is not affected due to this feature. For Complexity, timer etc can mitigate the complexity of the scheduler. To Huawei, some UE can implement additional receiver to achieve this, such implementation would lead additional cost and size. That is why we are proposing this feature. For DCM, this feature is coupled with introduction of UL MIMO in Rel15.
Decision: 

The document was noted.



R4-1801800
LS on PA calibration gap parameters for FR2





Source: Intel Corporation

Discussion: 

Decision: 

The document was noted.



R4-1803447
WF on PA calibration gap parameters for FR2





Source: Intel Corporation

Discussion: 

Decision: 

The document was revised in R4-1803455.


R4-1803455
WF on PA calibration gap parameters for FR2





Source: Intel Corporation

Discussion: 

Decision: 

The document was approved.

R4-1801952
PA Calibration gap details





Source: Qualcomm Incorporated

Proposal 1: There are two types of UEs, one will use 1 or 0.5 second gap periodicity depending on the SCS of UL, the other will use 0.2 second for all SCS.

Proposal 2: RAN4 will send LS to RAN1 and RAN2 with the following information:
RAN4 has discussed the need to PA calibration gap and has agreed to define FR2 UE Tx requirements based on that PA calibration gap is available to the UE whenever signalled. There are four different UE types identified:

Table 1: UE types for Pa calibration gap

	Capability
	Gap type
	Gap periodicity

	A
	No Gap
	NA

	B
	Gap in the other Tx
	1 / 0.5 seconds

	C
	Gap in the other Tx
	0.2 seconds

	D
	Total gap
	0.2 seconds


For all types, the calibration gap is 14 symbols. 

Discussion: 

Decision: 

The document was noted.



R4-1802358
On PA calibration gaps





Source: Ericsson

Abstract: 

In this contribution we discuss the virtues of power calibration gaps and the potential impact on system capacity

It is proposed to postpone any discussion on UE capability and liaisons with other WG until the claimed MOP/ACLR gains and UE cost aspects in relation the the increased scheduling complexity and system performance impact have been elucidated fully.

Discussion: 

Qualcomm: we have an agreement that this feature needs capability.

Nokia: there is a table including four types of UEs. It is clear that there is an implication that BS needs to handle four types of UEs with PCG. We are not against UEs to have this feature but against creating more complexity.

Intel: Regaring the UE types, we can reduce the complexity in terms of capability. Without informing RAN2, we can not utiflize this feature in Rel15.

Huawei: we do not think that we have an agreement that we introduce this feature. We discussed this in main session and agreed that we further discussed.

Ericsson: we have not seen siginifiant gain so far so that we have not reached concensus on the gain and the introduction.

Decision: 

The document was noted.



R4-1802524
Discussion of PA calibration GAP and MPR requirement





Source: Huawei, HiSilicon

Abstract: 

This contribution provides some views of PA calibration GAP and MPR requirement.

Observation 1: PCG UE capability, network scheduling, and the PA calibration details need more discussion to see if PCG can be always guaranteed when UE requests it.

Observation 2: How to treat the PCG assumption in the MPR study and the test case needs to wait the RAN1/RAN2 schedule decision to know if RAN4 assumption is correct.

Observation 3: There’s no absolute MOP assumption for mmWave MPR study, how to align MPR and how to do the test need to be discussed.
Discussion: 

Decision: 

The document was noted.



7.4.9.11
[FR2] UE capabilities for NC intra-band UL CA [NR_newRAT-Core]

7.4.9.12
[FR2] beam correspondence [NR_newRAT-Core]

R4-1801637
Comparison of two test methodology for beam correspondence RF requirements 





Source: LG Electronics France

Abstract: 

We provide comparison between two test methodology for beam correspondence RF requirements. 

Proposal 1. The requirements for beam correspondence should consider the difference of direction & power level between peak EIRP beam and peak EIS beam. 

Proposal 2. The proposed test methodologies in section 2.2 are used for UE beam correspondence requirements. The allowed angle tolerance will be decide based on RAN4 consensus by measurement results
Proposal 3. Define the beam correspondence requirement according to antenna configuration. However, 2x2 antenna configuration is baseline to specify the beam correspondence requirements.

Discussion: 

MTK: we had an approach in RAN4#84. We need to consider that if this method requires multiple antennas or not. Requirements also depends on antenna configurations. 

Intel: we also have concern on this proposal.

R&S: we have concern on this proposal in terms of test complexity to accommodate different UEs. 

LGE: if we test corresponcen beam after peak EIRP test, this method becomes simple. This is possible with one shot. This is not more complicated than the other methods.  We can find the distance b/w measurement antennas. 

Decision: 

The document was noted.



R4-1801798
Beam correspondence in FR2





Source: Intel Corporation

Proposal 1: UE beam correspondence can be verified using the spherical coverage test, where we assume that the test equipment provides a DL signal to the DUT at the same angle as the measurement antenna for the UL signal. Although the approach proposed in [5] is an acceptable requirement, the added value of this test case has not been shown; thus, in the interest of test case reduction overall, the implicit verification of beam correspondence using the spherical coverage test is preferred. We further note that because it has not yet been agreed to define the spherical coverage requirement for FR2, it may be beneficial to consider alternative approaches.

Proposal 2: The requirement on UE beam correspondence can be defined in conjunction with the requirement on open loop power control.

Discussion: 

Qualcomm: another reason we would like to avoid is that further relaxation may be proposed. Spherical coverage test needs to be tested even for UE without beam correspondence feature.

LGE: our method is not more complicated method than the others. Degrees mentioned in our paper is just an example. We do not agree with this observation.

MTK: we agree with Qualcomm in terms of that spherical coverage requirement as a minimum requirement. But if we can combine spherical coverage requirement with beam correspondence, we can reduce the test burden. For open power control, even UEs satisfy the open power control, that does not mean the UE found the best beam.

Qualcomm: Open power control aspect should be separately discussed.

Dish: For P1, we do not define spherical coverage requirement? 

Intel: To LGE, it is difficult to identify the angular tolerance according to distance beween antennas. To Dish, we still do not have spheriacal coverage, our intention is that regardless of having that requirement or not, we still need beam correspondence requirement. Our preference is that discussing this feature with open loop power control. 

Qualcomm: For spheraicl coverage, spherical coverage is defined with finite beams. Measurement points may not be the corresponding beam to its DL. This open power control to set the power to a certain level and achieving the peak EIPR are different thing. 

LGE: UE without beam correspondence needs to be tested for spherical coverage requirement. Also this beam correspondence needs to be separately discussed from open power control.

Nokia: In RAN1, the beam correspondence feature is categorized as the mandatory feature at least for FR2.

Decision: 

The document was noted.



R4-1803458
WF on the test methodology of beam correspondence





Source:LGE

Discussion: 

Decision: 

The document was not treated.


R4-1802282
FR2 UE beam correspondence requirements





38.101-2 v..





Source: MediaTek Inc.

Abstract: 

In this contribution, we propose to define a separate UE capability of “partial beam correspondence”. The requirements of “full” and “partial” beam correspondence and the associated test methods are also proposed for future specifications development consideration.

Discussion: 

Qualcomm: this is a new concept. This is too late to introduce this feature in Rel15. 

LGE: For full beam corresponce, is it verified by the muliti panels or guarantee of the flexibility beam direction by the network operation? this concept is also guaranteed by beam direction and power difference? How can we derive 0.5?

Nokia: Full beam correspondence is the assumption for Rel15 in RAN1.

R&S: if this needs to be tested, how test equipment knows which beam will be chosen during the testing?

MTK: For Qualcomm, defining this feature needs to be involved in other WGs. With this feature, network can get some benefit. For LGE, UE needs to transmit to the direction of DL signal the UE received with a certain accuracy. The concept is similar to what Qualcomm proposed. But this also addresses to reduce the testing burden. For R&S, UE does  not have to sweep the beam.
Decision: 

The document was noted.



7.4.9.13
[FR2] Other Tx requirements [NR_newRAT-Core]
Note: Better to focus on R4-1803261
R4-1801589
Discussion on spurious emission band UE co-existence in TS38.101-3





Source: OPPO

Observation 1: It is difficult to test LTE spurious emissions with NR FR2 active. The requirements need to be optimised.

Observation 2: For LTE inter-band UL CA, measurement of spurious emissions for two UL transmission is only needed when intermodulation products happen, otherwise it can be verified by single UL transmission measurements.

Observation 3: There is no IMD issues in LTE+NR FR2, measuring spurious emissions with all UL component carriers are active is unnecessary.
Proposal: Specify one component carrier active is allowed for LTE+NR FR2 UE co-existence spurious emission requirements.
Discussion: 

Decision: 

The document was noted.



R4-1801590
Modification of UE co-existence spurious emission requirements in TS38.101-3





38.101-3 v15.0.0





Source: OPPO

Discussion: 

Decision: 

The document was revised in R4-1803340.



R4-1803340
Modification of UE co-existence spurious emission requirements in TS38.101-3





38.101-3 v15.0.0





Source: OPPO

Discussion: 

Decision: 

The document was endorsed.


R4-1803264
NR MPE offline meeting notes





Source: Intel Corporation

Discussion: 

Decision: 

The document was approved.


R4-1801806
Enhanced emission safety for FR2





Source: Intel Corporation

Discussion: 

Decision: 

The document was noted



R4-1801954
Regulatory RF Exposure and transmitter requirements for mmWave





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was noted.



R4-1802352
EMF regulations and its impact on power limits and power sharing





Source: Ericsson

Abstract: 

In this contributions we discuss the EMF regulation and the impact on UE MOP and power sharing with FR1

Discussion: 

Decision: 

The document was noted.

7.4.10
[FR1] Receiver characteristics [NR_newRAT-Core]

7.4.11
[FR1] REFSENS [NR_newRAT-Core]

R4-1801556
TP to TR 38.817-01 update of NR REFSENS and UL configurations





38.817-01 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.



R4-1801581
Draft CR for TS 38.101-1 update of 4Rx bands





38.101-1 v15.0.0





Source: Huawei Technologies France

Discussion: 

Decision: 

The document was endorsed.


R4-1802203
n5 and n8 MSD measurements





Source: Skyworks Solutions Inc.

Abstract: 

This contibutions provides measurement results to assess REFSENS for the new channel bandwidths in n5 and n8 compared to their LTE counterpart and makes REFSENS value and UL configuartion proposal.

Discussion: 

Decision: 

The document was approved.



R4-1802205
n3 MSD measurements





Source: Skyworks Solutions Inc.

Abstract: 

This contibutions provides measurement results to assess REFSENS for the new channel bandwidths in n3 and n66 compared to their LTE counterpart and makes REFSENS value and UL configuartion proposal.

Discussion: 

Decision: 

The document was approved.



R4-1802206
Uplink configuration for FR1 NR reference sensitivity





Source: Skyworks Solutions Inc.

Abstract: 

This contibution provide input on worst ce UL configuration for NR REFSENS and proposes to use DFT-s-OFDM waveform only and revisit RB allocations accordingly.

Discussion: 

Qualcomm: we would like to check this proposal further internally. Previous UL configuration was based on CP-OFDM. MSD requirement may be affected by this proposal.

Skyworks: MSD measurement was done by both waveforms. We need to have clarification and simplification.

Qualcomm: we use DFT-s-OFDM for REFSENS for all 38.101-1/2/3?

Dish: For Band 71 UL configuration, is there another CR to remove that?

Ericsson: REFSENS is core requirement which are used for design. We need to have clear requirements for REFSENS for both waveforms. RAN5 can chose which waveform is used to confirm the requirement.

Skyworks: the uplink configuration is just one example we chose. Having requirement based on two wavforms may not always additional information.
Decision: 

The document was noted.


<REFSENS SNR for FR2>
R4-1803381
Way forward on NR UE REFSENS SNR FR2 IM and FRC





Source: Huawei, Intel
Discussion: 

<For Slide 4>

Ericsson: why we need to differently treat IM for FR1 and FR2. IM value should exclude what covered by NF.

Intel: It was discussed in the past. We have historical reasons. IM for BB for FR1 and FR2 is different. 

<For Slide 5>

Qualcomm: there is a pattern not practical. But as far as some other patterns are not precluded, we are ok.
Additional option will provided by Qualcomma and it is captured.

Decision: 

The document was revised in R4-1803445




R4-1803445
Way forward on NR UE REFSENS SNR FR2 IM and FRC





Source: Huawei, Intel
Discussion: 

Qualcomm: what is the difference between IM and Ils?

Huawei: they were referred by the two documents.

Decision: 

The document was approved



R4-1801755
NR UE REFSENS SNR





Source: Intel Corporation

Discussion: 

Qualcomm: For P2, we do not understand why we need to consider different slot formats?

Huawei: we also have the comment on P2. For TDD, one symbol UL/DL switch is not feasible in some cases. There some inconsistency in the proposal. 
Ericsson: we should try to target to use the same refsense measurement channel. We support P2.

Intel: FR2 is only TDD. We assume all symbols are DL. For FR1, we have FDD and TDD. we would lik to have consistent configuration between FDD and TDD. For the number of gap symbols, we propose to use two or three symbols.

Huawei: For slot format, we need more offline discussion. We need to check if these specific slot formats are acceptable or not.

Decision: 

The document was noted.



R4-1803048
Alignment results for UE REFENSE SNR simulation





Source: Ericsson

Discussion: 

Decision: 

The document was revised in R4-1803341.



R4-1803341
Alignment results for UE REFENSE SNR simulation





Source: Ericsson

Abstract: 

Discussion

Discussion: 

Decision: 

The document was noted.


R4-1803049
Draft CR for RMC for REFSENS for 38.101-1





38.101-1 v15.0.0





Source: Ericsson

Abstract: 

draftCR

Discussion: 

R&S: referred spec needs to be corrected.
Decision: 

The document was noted.



R4-1803050
Draft CR for RMC for REFSENS for 38.101-2





38.101-2 v15.0.0





Source: Ericsson

Abstract: 

draftCR

Discussion: 

Decision: 

The document was noted.

R4-1802116
UE REFSENS simulation results for FR1 and FR2





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was noted.



R4-1802442
Updated simulation results for target SNR of NR REFSENS





Source: LG Electronics Inc.

Discussion: 

Decision: 

The document was noted.



R4-1802035
Updated Simulation Results for NR REFSENS Target SNR





Source: Samsung

Discussion: 

Decision: 

The document was noted.


R4-1801674
Discussion on NR UE REFSENS SNR and simulation results





Source: Huawei, HiSilicon

Abstract: 

Simulation results for NR UE REFSENS SNR for FR1 as per the approved WF R4-1714028 and give our proposal about test parameters configuration

Observation 1: The previously assumed -1dB SNR value for UE REFSENS analysis is feasible under the agreed simulation assumptions.
Proposal 1: Use -1dB SNR value for the NR UE REFSENS analysis.
Discussion: 

Intel: we use -1dB for FR1 and +1dB including IM for FR2. For FR1, we can use -1dB for SNR. For FR2, we need to add 2dB of impairment on top of -1dB = +1dB.

Huawei: we need to consider not only BB but also other impairments like RF. 

Dish: There have been totally different proposals for peak EIS where which SNR has been used? 

Huawei: we gave just SNR so that IM value needs to be separately discussed.

Intel: where we are is 

· REFSENS for FR1 = -174 + NF +10Log(CBW)+ 10log(Utilization)- diversity gain+ SNR + IM 

· REFSENS for FR2= -174 + NF +10Log(CBW)+ 10log(Utilization)- diversity gain+ (SNR+IM_BB) + IM_RF 

Ericsson: For FR1, SNR=-1dB and IM=2dB. For FR2, (SNR=-1dB +IM_BB=2dB) 
Agreement: Proposal 1
Decision: 

The document was noted


R4-1803047
Simulation resuts for UE REFSENS SNR levels





Source: Ericsson

Abstract: 

Discussion: 

Huawei: we would like to see more specific proposal on using the common FRC.
Decision: 

The document was noted.



7.4.11.1.1
[FR1] re-evaluation for NF [NR_newRAT-Core]

7.4.11.2
[FR1] General DC related requirements [NR_newRAT-Core]

R4-1802283
MSD for DC_3A-7A-20A_n78A due to 2nd and 4th harmonics





38.101-1 v..





Source: MediaTek Inc.

Abstract: 

In this contribution, we provide MSD analysis for DC_20A_n78A, DC_20A_n77A and DC-3A-7A-20A_n78 due to harmonic issue.

Discussion: 

Vodafone: we need to double check if we have consistent agreement between this and what we agreed in Reno for 20+n78.
Decision: 

The document was noted.



R4-1802284
MSD analysis for DC_1A-42A_n79A and DC_3A-42A_n79A due to IMD3





38.101-1 v..





Source: MediaTek Inc.

Abstract: 

In this contribution, B1 and B3 MSD analysis for DC_1A-42A_n79A and DC_3A-42A_n79A due to 2UL IMD3 issue is provided.

Discussion: 

Decision: 

The document was noted.



R4-1802359
Power sharing for EN-DC (MR-DC)





Source: Ericsson

Abstract: 

In this contribution we disuss power sharing for MR-DC, the specification of the Pcmax "per UE" in particular

Discussion: 

Decision: 

The document was noted.



7.4.11.3
[FR1] Single UL transmission for NSA [NR_newRAT-Core]

7.4.11.4
[FR1] Maximum input level [NR_newRAT-Core]

7.4.11.5
[FR1] ACS/IBB [NR_newRAT-Core]

R4-1802223
2DL/1UL intra-band contiguous NR CA ACS, IBB for NR bands in Sub 6





Source: Qualcomm CDMA Technologies

Abstract: 

Intra Band Contiguous CA, the jammer BW used for ACS/IBB should be the aggregated BW of CCs.

Discussion: 

Decision: 

The document was withdrawn.



R4-1802267
2DL/1UL intra-band contiguous NR CA ACS, IBB for NR bands in Sub 6





Source: Qualcomm CDMA Technologies

Abstract: 

For Intra Band Contiguous CA, the jammer BW used for ACS/IBB should be the aggregated BW of CCs.

Discussion: 

Intel: we can support since this is consistent with what we proposed. We think that we can further discuss OBB if we finish ACS/IBB.

DCM: The leve of jammer is not changed?

Qualcomm: right now, we do not have plan to change the level of the jammer.

Decision: 

The document was approved.



R4-1802342
Draft CR for NR FR1 ACS case 2 transmitter power setting correction (Note 1)





38.101-1 v15.0.0





Source: MediaTek Inc.

No presentation is needed
Session chair note: The following changes are proposed.
1.
Change Table 7.5-4 Note 1 from “4dB below […]” to “24dB below […]”. 

2.
Change Table 7.5-6 Note 1 from “4dB below […]” to “24dB below […]”.
Discussion: 

Decision: 

The document was endorsed.



7.4.11.6
[FR1] Out of band blocking and spurious response [NR_newRAT-Core]

7.4.11.7
[FR1] Intermodulation/ Spurious/Receiver image [NR_newRAT-Core]

7.4.11.8
[FR1] Other Rx requirements [NR_newRAT-Core]

R4-1801592
Correction to reference sensitivity





38.101-3 v15.0.0





Source: OPPO

Discussion: 

Decision: 

The document was endorsed.



R4-1801772
Narrow Band Blocking definition for FR1





Source: Intel Corporation

No presentation is needed

Session chair note: A companion CR of R4-1801773 is provided.
Observation 1:
The co-existence with GSM in NR considering wide channel bandwidth is highly unlikely, therefore NBB requirement for FR1 is not required for wide channel bandwidths such as 50 MHz, 60 MHz, 80 MHz, 100 MHz.
Discussion: 

Decision: 

The document was noted.



R4-1801773
CR for Narrow Band Blocking requirement for FR1





38.101-1 v15.0.0





Source: Intel Corporation

No presentation is needed 

Session chair note: The following changes are proposed.
Empty rows in Table 7.6.3.2-1 were removed

BWs 80 and 100 MHz for re-farming bands were included.

“NA” for channel bandwidths larger than 40 MHz.

Correction number of Table to 7.6.3.2-1 and Table 5.2-1
Discussion: 

Ericsson: even though GSM is not used in such band with larger bandwidth, IoT things can be a blocker. We need to consider that aspect.

Intel: from our view, if Ericsson wants to keep the requirement, it would be great if Ericsson share their study result. SCS of 15kHz is not applicable to 80 and 100MHz channel bandwidth.

Decision: 

The document was noted.


7.4.12
[FR2] Receiver characteristics [NR_newRAT-Core]

R4-1801789
On FR2 REFSENS for FWA devices





Source: Intel Corporation

Observation 1: Having separate UE type requirements may help bridge the gap in the expected peak EIS requirements.

Observation 2: Preliminary minimum beam peak EIS calculations for FWA devices yield -94.01 dBm for 28GHz, and -91.01 dBm for 39GHz. This represents over 8 dB difference from our handheld device values.
Proposal 1: Use Table 1 to align on parameters needed to derive peak EIRP. If needed, more parameters or greater granularity can be added to the table.
Observation 3: Companies are encouraged to include additional topics of interest that may impact FWA requirements for discussion in upcoming meetings.

Proposal 2: We should revisit the required handheld device features and determine which ones can be defined as optional capabilities for FWA devices.
Discussion: 

Agreement: Proposal 1 and 2
Decision: 

The document was noted.



R4-1802334
On Testing REFSENS for FR2





Source: ROHDE & SCHWARZ

Abstract: 

This contribution proposes an approach to measure REFSENS

Discussion: 

Decision: 

The document was approved.



R4-1802341
Draft CR to 38.101-2: Clarification on REFSENS Definition





38.101-2 v15.0.0





Source: ROHDE & SCHWARZ

No presentation is needed 

Discussion: 

Decision: 

The document was revised in R4-1803365.



R4-1803365
Draft CR to 38.101-2: Clarification on REFSENS Definition





38.101-2 v15.0.0





Source: ROHDE & SCHWARZ

No presentation is needed 

Discussion: 

Decision: 

The document was endorsed.


7.4.12.1
[FR2] Peak EIS [NR_newRAT-Core]

R4-1801788
Peak EIS for FR2 handheld UE type





Source: Intel Corporation

Observation 1: The worst-case total implementation losses used to derive beam peak EIS must properly account for the form-factor integration impact of the package. This will help achieve better alignment in the implementation loss parameter and peak EIS.

Observation 2: Given it is a full system spec, we should use a statistical approach to finalize the minimum peak EIS requirement. This will ensure a reasonable integration requirement for handheld devices.

Observation 3: The 90th percentile (representing 90% device passing rate) of the reported beam peak EIS values for handheld UE at 28 GHz is -86.97 dBm.

Proposal 1: Given the prior agreement on the range of beam peak EIS values for consideration of the REFSENS requirement, we propose the value at 28 GHz to be -86.97 dBm.

Observation 4: The 90th percentile (representing 90% device passing rate) of the reported beam peak EIS values for handheld UE at 39 GHz is -84.26 dBm.

Proposal 2: Given the prior agreement on the range of beam peak EIS values for consideration of the REFSENS requirement, we propose the value at 39 GHz to be -84.26 dBm.

Discussion: 

Decision: 

The document was noted.



7.4.12.2
[FR2] Spherical coverage for EIS [NR_newRAT-Core]

7.4.12.3
[FR2] Maximum input level [NR_newRAT-Core]

7.4.12.4
[FR2] ACS/IBB [NR_newRAT-Core]

R4-1801729
Draft CR to 38.101-2: Corrections to In-band blocking requirements





38.101-2 v15.0.0





Source: Rohde & Schwarz

Discussion: 

Note: the contents are ageed but Qualcomm’s CR cover them. In case Qualcomm’s CR is not encorsed, this CR is endorsed.
Decision: 

The document was endorsed.



R4-1801769
ACS and In-Band Blocking requirements for intra-band CA for FR2





Source: Intel Corporation

Observation 1: For ACS and IBB for intra-band non-contiguous CA requirement more than 2CCs were considered.

Observation 2:  A relaxation of 8 dB for ACS for intra-band CA cases relative to the current agreement for ACS single carrier is required.
Observation 3:
 A relaxation of 14.5 dB for the in-band blocker for intra-band non-contiguous CA cases relative to the current agreement for IBB single carrier is required..
Discussion: 

Qualcomm: This requirement is very important for operators. This is a big relaxation. We need to consider the impact on system performance. But we do not have any issues from UE side while we do not see justification.

Huawei: we have a contribution to propose the same relaxation values as those of Intel. RF architecture is totally different between FR1 and FR2. Without this relaxion, we may not be able to support FR2.

Qualcomm: This is the 3rd time relaxation on top of the previous two times relaxations. Single carrier operation will be impacted by these relaxation.
Samsung: we basically agree with MTK paper which was reasonable for us.
WF: Companies are encouraged to check the amount of the impact of the proposed relaxation values on system performance. Also the applicable test cases need to be studied.
Decision: 

The document was noted.



R4-1801770
CR for IBB minimum requirements for intra-band non-contiguous CA for FR2





38.101-2 v15.0.0





Source: Intel Corporation

Discussion: 

Decision: 

The document was noted.



R4-1801771
CR for ACS minimum requirements for intra-band CA for FR2





38.101-2 v15.0.0





Source: Intel Corporation

Discussion: 

Decision: 

The document was noted.



R4-1802285
FR2 NCCA ACS and IBB requirements





38.101-2 v..





Source: MediaTek Inc.

Abstract: 

In this contribution, we bring up the concern that the tentative FR2 NCCA in-gap ACS requirement is tighter than its single CC counterpart from narrower bandwidth CC point of view.

Proposal: For FR2 NCCA in-gap ACS and IBB requirements, the blocker power level is referenced to narrower bandwidth CC’s REFSENS with the same power ratio as defined in single CC requirements. 
Discussion: 

Qualcomm: we look at this and the intention is keeping the same PSD. IMDs are fractional in the bands. Eventually this can be dealt with implementation.

Intel: we do not understand the comment from Qualcomm why this can be sovled in implementation?

Huawei: For the wider CCs, 400MHz and narrower channel like 50MHz case, more than 6dB difference can be seen.

Qualcomm: This will not be applied to the same size of the CCs. We believe that this is the not needed. But we’ll check. Most important thing is PSD. Not every case falls into the victim channel. We are ok to check if particular challenges are found or not.

MTK: we agree with Qualcomm. For NCCA test, 2 carreir need to be active. If we take out wider carrier, then, narrow carrier needs to be tested with stringent requirement.
Decision: 

The document was noted.



R4-1802521
FR2 intra-band NC CA ACS/IBB requirements





Source: Huawei, HiSilicon

Abstract: 

This contribution discusses the mmWave intra-band NC CA ACS/IBB relaxation.

Proposal 3: When operators propose mmWave contiguous or NC CA band combinations, the detail information should be provided, such as the number of CCs, the GAP between the CC, the largest CC separation, and other necessary information for example spectrum holdings.

Proposal 4: The requirement for each specific mmWave NC CA should clarify the GAP and the CC separation.
Discussion: 

Qualcomm: I understand the proposal. But we are not sure if this is related with the requirement itself. Do we need to wait for specifiying requirement until we get information. Do we need to specify every single case? The proposal 4 is not consistent with what specified in the spec.
Agreement: proposal 3.
Decision: 

The document was noted.



R4-1802522
Draft CR for TS 38.101-2: intra-band NC CA ACS/IBB requirement





38.101-2 v15.0.0





Source: Huawei, HiSilicon

Abstract: 

This contribution is the draft CR for mmWave intra-band NC CA ACS/IBB.

Discussion: 

Decision: 

The document was noted.



R4-1802830
Update of ACS requirement for FR2





38.101-2
  CR-0005  Cat: F (Rel-15) v15.0.0





Source: Qualcomm Incorporated

Abstract: 

No presentation is needed
“Restriction of maximum aggregated bandwidth equal to 400MHz (for CA case) is removed” is proposed.
ACS requirement has been not completed yet for FR2. This CR provides editorial improvement and extend the CA requirement for aggregated bandwidth larger than 400MHz.

Discussion: 

Decision: 

The document was noted

R4-1802831
Update of IBB requirement for FR2





38.101-2
  CR-0006  Cat: F (Rel-15) v15.0.0





Source: Qualcomm Incorporated

Abstract: 

No presentation is needed
“Restriction of maximum aggregated bandwidth equal to 400MHz (for CA case) is removed” is proposed.
IBB requirement has been not completed yet. This CR provides editorial improvement, fix some mistakes and extend the CA requirement for aggregated bandwidth larger than 400MHz.

Discussion: 

Decision: 

The document was noted.



7.4.12.5
[FR2] Out of band blocking and spurious response [NR_newRAT-Core]

R4-1802829
Definition of UE OOB blocking requirement for FR2





Source: Qualcomm Incorporated

Abstract: 

In this contribution we make a proposal for the definition of out-of-band blocking requirement for FR2

Proposal 1: the OOBB requirement for FR2 should be defined in order to provide protection against other FR2 bands operating in the same region.

Proposal 2: to define an OOBB requirement for FR2 as specified in Table 1 and Table 2.
Discussion: 

Huawei: IBB requirement can protect FR2 bands.

Intel: they basically use the same number of IBB. We do not think that any further benefit while testing time is increasing.

Qualcomm: at least we know in out of bands, there is a certain level of protection. So that we would like to show that some level of protection is kept in also in FR2.

MTK: we do agree with Intel. OOB is time consuming even in FR1/LTE. Our suggestion is omit this requirement. 

DCM: we prefer to specify this requirement. How did you derive the value?

Qualcomm: The OOBB level correspond to the IBB level defined for band n260. We would like to know if operators need OOBB requirement to protect at least the other bands in FR2 in the same geographical area is needed or not.

DCM: BS RF has already introduced OOBB requirement with limitation Qualcomm proposes.

Decision: 

The document was noted.



R4-1802832
Update of OOBB requirement for FR2





38.101-2
  CR-0007  Cat: F (Rel-15) v15.0.0





Source: Qualcomm Incorporated

Abstract: 

No presentation is needed 

The CR introduces out-of-band blocking requirement for FR2.

Discussion: 

Decision: 

The document was noted.



7.4.12.6
[FR2] Intermodulation/ Spurious/Receiver image [NR_newRAT-Core]

7.4.12.7
[FR2] Other Rx requirements [NR_newRAT-Core]

7.5
UE EMC [NR_newRAT-Core]

7.5.1
Editor input for UE EMC spec (38.124) [NR_newRAT-Core]

R4-1802360
38.124: implementation of agreed draft CRs





38.124 v15.0.0





Source: Ericsson

Abstract: 

Draft CR with drafts agreed at AH-1801 implemented

Discussion: 

Decision: 

The document was endorsed.



R4-1803471
Implementation of agreed draft CRs





38.124

  CR-0001  Cat: F (Rel-15) v15.0.0






Source: Ericsson

Abstract: 

Include draft CRs agreed at RAN4 AH-1801
Discussion: 

Decision: 

The document was e-mail approval.
Post-meeting note: The document was agreed by email.
7.5.2
Core Requirements [NR_newRAT-Core]
7.5.3
Performance Requirements [NR_newRAT-Perf]

7.6
BS RF [NR_newRAT-Core]

7.6.1
General [NR_newRAT-Core]

R4-1801577
Consideration on NR MSR support for 37.104





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Proposal 1: It is proposed to keep the band categories for the NR bands which also defined for LTE.

Proposal 2: NB-IoT + NR MSR is introduced in Rel-15 MSR specification.

Discussion: 

Ericsson: On categories set, NR only capability set is needed. We may need other band categories. 
Huawei: For NR only capability set, we think single RAT has been defined. It is not urgent to include the single RAT requirements in two specifications. For new band categories, we shall not introduce new band categories for existing LTE bands. 

Ericsson: We need single RAT in MSR to allow the BS operated in different BCs. 

Nokia: Regarding the single RAT NR only operation, we do think it is necessary to include NR only in Rel-15 MSR. For new band categories, we also have our own proposals. We need to discuss the capability set for NR+IoT. 

Decision: 

The document was Noted.



R4-1802010
On introduction of NR to MSR specifications 37.104/141





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Proposal 1: It is proposed to agree on either option 1 or option 2 (see Table 2 above) for the new LTE+NR capability set in Rel’15.

Proposal 2: Requirements for new capability set (NR+LTE) shall be defined on the basis of NR and LTE requirements only.

Discussion: 

Ericsson: We agree with proposal 2 but more offline discussions are needed. NR only needs to be considered. 
CMCC: why standalong IoT is not included 


Nokia: it is already included in LTE BS. We are looking forward to operators input 

Huawei: We think we need to include the standalong IoT. 

Nokia: Is there any feedback from operators to include SA IoT in Rel-15 


CMCC/China Unicom: we prefer to include SA IoT in Rel-15 

Decision: 

The document was Noted.



R4-1802569
On inclusion of NR in multi-standard specifications





Source: Ericsson

Abstract: 

Proposals for how to include NR into the multi-standard BS specs

Proposal 1: RAN4 should use the same approach as previous RATs when introducing NR in multi standard specifications i.e. for NR RAT specific requirements, refer to TS 38.104 in a uni-diractional way and for general requirement, re-use existing general requirements as much as possible.

Proposal 2: For 37.105, update MSR sections as needed to incorporate NR, but do not introduce a single RAT section

Proposal 3: RAN4 should specify the following capability sets (RAT combinations) for NR in the multi-standard specifications:

CS-x:
NR (Single/Multi Carrier SC, MC)

CS-y: 
NR+E-UTRA (SC, MC)

CS-z: 
NR+E-UTRA+NB-IoT (SC, MC) (37.104 only; not needed for 37.105)

Proposal 4: RAN4 should consider BC4 covering NR+E-UTRA and possibly NR+E-UTRA with in-band NB-IoT.

Proposal 5: The support for non-contiguous and multi-band operation should be specified in multi-standard specification when NR is introduced within rel 15.

Discussion: 

Nokia: We agree with proposal 1. For proposal 2, more clarificiation is needed. In REL-15, only CS is needed by including all the operation mode of IoT. We also support proposal 5.
Huawei: The need of single RAT NR needs more discussions.The needs of NR only bands needs more discussion. For BC4, we need further consideration otherwise it will cause confusion. 

Ericsson:For CS for AAS, there is difference. We do not need to introduce single RAT in AAS spec. 

Decision: 

The document was Noted.



R4-1802935
Consideration of AAS version of MSR for NR BS specifications





Source: Huawei

Abstract: 

In this contribution we provide initial discussion on the NR BS capability sets for the AAS BS specification updates with the NR RAT.

Observation 1: CS, CSA and RSCA capability sets to be considered for the NR updates of specifications 37-series.  
Observation 2:  Conducted CSA capability sets shall be aligned with the CS capability sets defined for non-AAS MSR specification TS 37.141. 

Observation 3:  NB-IoT not to be considered for the AAS BS specification. 

Observation 4:  In case of SRAT NR spec, it is already based on non-AAS as well as on AAS BS architectures. 

Observation 5: There is no need to introduce NR FR2 into the MSR conformance specifications.

Discussion: 

Decision: 

The document was Noted.



R4-1803289 WF on introducation of NR into MSR specifications 






Source: Nokia

Decision: 

The document was Approved.
R4-1802256
Introduction of additional requirement for n50 & n51 bands into “TS 38.104 Combined updates (NSA) from RAN4 AH-1801”





38.104 v15.0.0





Source: Huawei, Hisilicon

Discussion: 

Ericsson: the requirements have to be included for both 1-H, 1-C. Not sure how is the scaling?  
Decision: 

The document was Noted.
R4-1802975
BS type 1-C and 1-H multi-band language





Source: Huawei

Abstract: 

Discusses how to handle the multi-band text in the core and conformance specification. Makes proposals

Proposal 1: A method for referring to multi-band requirements is agreed and used in all cases.

There are 2 proposed solutions to the issue

1. Use a multi-band connector definition suitable to both BS types

2. Keep the BS type separate and agree a suitable wording which differentiates between the two.

As multi-band requirements are already being added to the specification it is preferable we agree this meeting to an appropriate methodology

Proposal 2: Agree this meeting to with option 1 or 2 and also agree the appropriate definitions and/or phrasing so it can be used in the draft CR’s

Discussion: 

Ericsson: we do no thave strone view on either option. 
Huawei: We can address Ericsson concerns. 

Nokia: Any preference on the options. 

Huawei: option 1. 

Nokia: clarification on the active electronics components is needed. 

Huawei: Same wording is used for non-AAS specification. 

Nokia: it is active RF components in non-AAS spec. 

=> continue offline discussion on the definations. 

Decision: 

The document was Revised in R4-1803291

R4-1803291
BS type 1-C and 1-H multi-band language





Source: Huawei

Abstract: 

Discussion: 

Nokia: We do not need to define the single band connector
Huawei: We had such definition in non-AAS spec. 

Nokia: The definition of the multi-band connector is in [] and we maybe revisit it in the coming meeting
Decision: 

The document was Approved.


7.6.1.1
Editor input for BS RF TR (38.817-02) [NR_newRAT-Core]

R4-1802143
Draft TR 38.817-02 v 0.7.0





38.817-02 v0.7.0





Source: Ericsson

Abstract: 

Version 0.7.0 of TS 38.817-02 includes all updates to the TR agreed at RAN4 AH-1801 in Athens. The Draft TR is intended for e-mail approval after RAN4#86.

Discussion: 

Decision: 

The document was E-mail approval
Post-meeting note: The document was approved by email.


R4-1802015
TP to TR 38.817-02: BS classes (5.4)





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Approved.
R4-1802936
TP to TR 38.817-02: co-location vs. regional requirements (5.5)





38.817-02 v0.5.0





Source: Huawei

Abstract: 

In this contribution TP to TR 38.817-02 is proposed for the clarification that the co-location requirements are not considered as regional requirements.

Discussion: 

Nokia: what is the pre-defined BS? 

Ericsson: What is the intension? 
Huawei: we can have better wording on pre-defined BS. 

Decision: 

The document was Revised in R4-1803320
R4-1803320
TP to TR 38.817-02: co-location vs. regional requirements (5.5)





38.817-02 v0.5.0





Source: Huawei

Abstract: 

In this contribution TP to TR 38.817-02 is proposed for the clarification that the co-location requirements are not considered as regional requirements.

Discussion: 

Decision: 

The document was Noted.
R4-1802155
TP to TR 38.817-02: Filter and radome impact on FR2 requirements (5.10)





38.817-02 v0.5.0





Source: Ericsson

Abstract: 

Adds information on filter implementation for mmWave and radome considerations.

Discussion: 

Huawei: There is hanging text. It is confused that different number are assumed. Too much detailed information in this TP. 

Nokia: We have comments on radome paragraph.  
Decision: 

The document was Noted.
R4-1803321
TP to TR 38.817-02: Filter and radome impact on FR2 requirements (5.10)





38.817-02 v0.5.0





Source: Ericsson

Abstract: 

Adds information on filter implementation for mmWave and radome considerations.

Discussion: 

Decision: 

The document was Withdrawn.
R4-1802316
TP to TR 38.817-02 - 7.2 REFSENS conducted (7.2)





38.817-02 v0.6.0





Source: Ericsson

Abstract: 

Text proposal to provide rationale of NR REFSENS requirement for conducted.

Discussion: 

Decision: 

The document was Approved.
R4-1801457
TP to TR 38.817-02: Conducted dynamic Range for BS type 1-C and BS type 1-H (7.3)





38.817-02 v..





Source: CATT

Discussion: 

Ericsson: SNR column and minimum requirements column shall be removed since these are captured in other TP. 
Decision: 

The document was Revised in R4-1803322
R4-1803322
TP to TR 38.817-02: Conducted dynamic Range for BS type 1-C and BS type 1-H (7.3)





38.817-02 v..





Source: CATT

Discussion: 

Ericsson: SNR column and minimum requirements column shall be removed since these are captured in other TP. 

Decision: 

The document was Approved.



R4-1802418
TP to TR38.817: ICS requirement (Section 7.8)





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Approved.



R4-1802419
TP to TR38.817 ICS requirement (Section 10.9)





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Revised in R4-1803323
R4-1803323
TP to TR38.817 ICS requirement (Section 10.9)





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Approved.



7.6.1.2
Editor input for BS RF TS (38.104) [NR_newRAT-Core]

R4-1802142
TS 38.104 Combined updates (NSA) from RAN4 #86 and AH-1801





38.104
  CR-0004  Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

The CR combines all updates to TS 38.104 agreed at RAN4 AH-1801 in San Diego and RA4#86 in Athens. The CR is intended for e-mail approval after RAN4#86.

Discussion: 

Decision: 

The document was e-mail approval
Post-meeting note: The document was agreed by email.
R4-1803021
Draft CR to 38.104 editorial corrections – Symbol and BS Tx part (clause 3, 6 and 9)





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Editorial changes in clause 3, 6 and 9 of TS 38.104

Discussion: 

Decision: 

The document was Endorsed


R4-1802016
Draft CR to 38.104 on non-contiguous and multi-band operation – general part (3.1, 4.7, 4.8)





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Huawei: we have similar issue since we have to clean up the terms. 
Decision: 

The document was Revised in R4-1803324
R4-1803324
Draft CR to 38.104 on non-contiguous and multi-band operation – general part (3.1, 4.7, 4.8)





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Huawei: we have similar issue since we have to clean up the terms. 

Decision: 

The document was Endorsed
R4-1801472
Draft CR to TS38.104_Reference point correction for Tx RF





38.104 v15.0.0





Source: ZTE

Discussion: 

Huawei: For BS type 1-O, OTA is added. Not sure if it is needed. 
Decision: 

The document was Revised in R4-1803325
R4-1803325
Draft CR to TS38.104_Reference point correction for Tx RF





38.104 v15.0.0





Source: ZTE

Discussion: 

Nokia: Following the drafting rules, “shall” shall be added.  

Decision: 

The document was Endorsed
R4-1803022
Draft CR to 38.104 on non-contiguous and multi-band operation – BS Tx part (clause 6 and 9)





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Remove square brackets and complete receiver requirements for non-continuous spectrum or multiple bands. BS type 2-O has been removed for multi-band operation.

Discussion: 

Decision: 

The document was Revised in R4-1803326
R4-1803326
Draft CR to 38.104 on non-contiguous and multi-band operation – BS Tx part (clause 6 and 9)





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Remove square brackets and complete receiver requirements for non-continuous spectrum or multiple bands. BS type 2-O has been removed for multi-band operation.

Discussion: 

Decision: 

The document was Endorsed
R4-1801470
Draft CR to TS38.104_Output power dynamic range(section 6.3&9.4)





38.104 v15.0.0





Source: ZTE

Discussion: 

Nokia: Why the Prate,c is removed. 
ZTE: the definition is different. 

Huawei: ZTE are correct. It is better to correct instead of deleting it. 

Decision: 

The document was Revised in R4-1803327
R4-1803327
Draft CR to TS38.104_Output power dynamic range(section 6.3&9.4)





38.104 v15.0.0





Source: ZTE

Discussion: 

Decision: 

The document was Revised in R4-1803543
R4-1803543
Draft CR to TS38.104_Output power dynamic range(section 6.3&9.4)





38.104 v15.0.0





Source: ZTE

Discussion: 

Decision: 

The document was Endorsed
R4-1801468
Draft CR to TS38.104_ EVM(section 6.5.2&9.6.2)





38.104 v15.0.0





Source: ZTE

Discussion: 

Nokia: the last change is not completed. 
Decision: 

The document was Revised in R4-1803328
R4-1803328
Draft CR to TS38.104_ EVM(section 6.5.2&9.6.2)





38.104 v15.0.0





Source: ZTE

Discussion: 

Nokia: the last change is not completed. 

Decision: 

The document was Endorsed

R4-1802562
Draft CR to TS 38.104: Correction to inter-band gap size for unwanted emissions





38.104 v15.0.0





Source: Ericsson

Abstract: 

Corrects inter band gap size where wider transition zone is applicable

Discussion: 

Decision: 

The document was Endorsed
R4-1801471
Draft CR to TS38.104_Reference point correction for Rx RF





38.104 v15.0.0





Source: ZTE

Discussion: 

Decision: 

The document was Endorsed
R4-1802309
Draft CR to TS 38.104 - 7.2 Reference sensitivity level (conducted)





38.104 v15.0.0





Source: Ericsson, Nokia
Abstract: 

Specification of REFSENS conducted requirements

Discussion: 

Nokia: there is “,” in the last table shall be removed.

Decision: 

The document was Endorsed



R4-1802420
Draft CR to TS38.104: ICS requirement(Section 7.8 and 10.9)





38.104 v15.0.0





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Revised in R4-1803329
R4-1803329
Draft CR to TS38.104: ICS requirement(Section 7.8 and 10.9)





38.104 v15.0.0





Source: ZTE Corporation,Nokia
Discussion: 

Decision: 

The document was Endorsed
R4-1802563
Draft CR to TS 38.104:Clarification of spurious emissions frequency range for BS type 1-O





38.104 v15.0.0





Source: Ericsson

Abstract: 

Corrects range to start at 30MHz

Discussion: 

Decision: 

The document was Revised in R4-1803330
R4-1803330
Draft CR to TS 38.104:Clarification of spurious emissions frequency range for BS type 1-O





38.104 v15.0.0





Source: Ericsson

Abstract: 

Corrects range to start at 30MHz

Discussion: 

Decision: 

The document was Endorsed
R4-1801469
Draft CR to TS38.104_OTA in-band blocking(section 10.5.2)





38.104 v15.0.0





Source: ZTE

Discussion: 

Ericsson: The note in the last table is not clear. 
ZTE: we will revise the note. 

Decision: 

The document was Revised in R4-1803331
R4-1803331
Draft CR to TS38.104_OTA in-band blocking(section 10.5.2)





38.104 v15.0.0





Source: ZTE

Discussion: 

Ericsson: The note in the last table is not clear. 

ZTE: we will revise the note. 

Decision: 

The document was Endorsed
R4-1802880
Draft CR for TS 38.104: OTA receiver spurious emissions (10.7.2)





38.104 v15.0.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Endorsed
R4-1801449
TS 38.104: FRCs for NR BS receiver requirements in A.1 and A.2





38.104 v15.0.0





Source: CATT

Discussion: 

Decision: 

The document was Revised in R4-1803332
R4-1803332
TS 38.104: FRCs for NR BS receiver requirements in A.1 and A.2





38.104 v15.0.0





Source: CATT

Discussion: 

Decision: 

The document was Endorsed
7.6.2
Transmitter characteristics [NR_newRAT-Core]

7.6.2.1
Output power [NR_newRAT-Core]

R4-1802934
NR BS regional requirements for bands n34 and n41





Source: Huawei

Abstract: 

In this contribution we are bringing the attention to the E-UTRA BS output power regional requirements for bands 34 and 41 in Japan, and raising the question on the need for NR BS output power for bands n34 and n41.

Discussion: 

Nokia: the intension to introduce the band specific regional requirements? 

Huawei: We see the regional requirements for LTE but no input for NR has been seen. 

NTT DoCoMo:Band 34 is not allocated in Japan and Band 41 is not our band 

KDDI: We can check it further. 

=>Japanese operators are encouraged to check the regulatory requirements further. 

Decision: 

The document was Noted.



7.6.2.1.1
Conducted output power [NR_newRAT-Core]

R4-1802452
TP to TR 38.817-02: Base station output power (6.2)





38.817-02 v0.6.0





Source: NEC

Abstract: 

Texts on conducted base station output power requirements are corrected.

Discussion: 

Huawei: there are some issues to be calcified in the TR. 
Decision: 

The document was Revised in R4-1803292
R4-1803292
TP to TR 38.817-02: Base station output power (6.2)





38.817-02 v0.6.0





Source: NEC

Abstract: 

Texts on conducted base station output power requirements are corrected.

Discussion: 

Decision: 

The document was Endorsed
7.6.2.1.2
Radiated transmit power [NR_newRAT-Core]

R4-1802971
Output power accuracy extreme conditions





Source: Huawei

Abstract: 

Discussiom on extrememe temperature requirement for FR2

Discussion: 

Samsung: Are we going to have the TBD until the end of release. If we cannot achevie the conclusion on the requirements by end of release, are we going to remove this requirement? 
Nokia: We have proposals on the value. 

Ericsson: We need be more careful to define the requirements for FR2 due to difference between FR1 and FR2. It is better to capture some information in the TR on how to do the testing for extreme condition. 

Nokia: We have different method from FR1 to derive the requirements for FR2. 

Huawei: The most important is how to agree on the number. We can setup the deadline for the requirements. By the end of release, if we did not reach consensus, we can remove the requirement but we have to clarify that once RAN4 agree on the requirement, it shall be introduced. 

Decision: 

The document was Noted.



R4-1803023
BS type 2-O extreme conditions requirement for transmit power





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this contribution we discussed extreme conditions for transmit power for BS type 2-O.

Proposal 1: It is proposed to adopt ±4.5 dB tolerance for extreme conditions for transmit power for BS type 2-O. 

Discussion: 

ZTE: the implementation assumption for FR1 and FR2 are different. We need more time to check the performance of RF components. 
Ericsson: From math perspective, the analysis is correct but we have to consider the implementation issue. 

Huawei: We do not fully agree with the assumption in Nokia paper. We also not sure if companies can align with the assumption in the details and reach consensus on the requirements based on vendors own assumption. 

Nokia: We check the worst case scenario in our analysis. We assume the worst case in our analysis. 

Samsung: We need to agree on if no consensus reached by the end of release 15, this requirement shall be removed. 

=> Companies are encouraged to bring more analysis in the next meeting. 

Decision: 

The document was Noted.



R4-1803025
Draft CR to 38.104 NR BS radiated transmit power clause 9.2





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Introducing minimum requirement for BS type 2-O extreme conditions

Discussion: 

Decision: 

The document wasNoted.



7.6.2.2
Output power dynamics [NR_newRAT-Core]

7.6.2.2.1
Conducted output power dynamics [NR_newRAT-Core]

7.6.2.2.2
OTA output power dynamics [NR_newRAT-Core]

7.6.2.3
Transmit ON/OFF power [NR_newRAT-Core]

7.6.2.3.1
Conducted transmit ON/OFF power [NR_newRAT-Core]

7.6.2.3.2
OTA transmit ON/OFF power [NR_newRAT-Core]

7.6.2.4
Transmitted signal quality [NR_newRAT-Core]

7.6.2.4.1
Conducted transmitted signal quality [NR_newRAT-Core]

R4-1801451
Link-level performance comparison of 64QAM and 256QAM for FR2





Source: CATT

Discussion: 

Decision: 

The document was Withdrawn.



7.6.2.4.1.1
Conducted EVM [NR_newRAT-Core]

R4-1802757
EVM Window for NR





38.104 v..





Source: Ericsson

Abstract: 

During the last RAN4 meeting, EVM window length for NR with different BW and SCS combinations with high bandwidth utilization was discussed [1].

Observation 1:  To have equivalent EVM requirement for all combinations a fixed uniform window length would need to be dimensioned for smaller bandwidths, and may be overly wide for larger bandwidths.

Proposal 1:  Consider a EVM window scaling approach for bandwidths larger than 25 MHz with the use of the following expression:

EVM Window = 100% - 60% * 25/Bandwidth (MHz)

Proposal 2:  For bandwidths 5, 10, 15, 20 MHz an uniform window length can be adopted 40%.

Observation 2: Method of phase noise compensation at receiver would need to be accounted for in determining EVM window and/or EVM level requirement

Discussion: 

Nokia: There is some difference between the proposal and observation for <25MHz channel bandwidth 
Ericsson: it is a typo. Proposal 2 shall be 40%. 
Huawei: Different window length are proposed for different channel bandwidth. We think it is purely up to implementation on time domain filtering. We prefer to define the uniform window length as same as UE. 


ZTE: not sure we understand why we need the uniform window length as UE for BS. 


Ericsson: We proposed ot have scaled window length. In LTE, UE follow the window length define for BS. 

ZTE: We have paper to analysis on whether the EVM window shall be located in the center of CPs.  

Decision: 

The document was Noted.
R4-1801580
BS EVM window length





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Proposal: It is proposed that the window length [image: image14.wmf]W

for EVM measurement is defined as 3.5% FFT size. 
Discussion: 

Nokia: We have same proposal. We also prefer to use the same requirements as UE 
ZTE: How can we conclude from the figure 2-2? Not clear why we need the same window length for both BS and UE 

Ericsson: For larger BW, 3.5% may not appropriated for the EVM requirements. 

Huawei: Based on our simulation which is based on the single channel bandwidth, we need to consider the margin for other channel bandwidth. We think it has benn already adapted in LTE and why we use the same methods. We can use the UE requirement as starting point. We shall consider the different bandwidth but the length could be same. 

Ericsson: We need to scale the window length derived based on larger BW for small Bandwidth.

=> Companies are encouraged to analysis the pros/cons of defining different length and defining uniform length. 

Decision: 

The document was Noted.



R4-1802409
Further discussion on EVM window length





Source: ZTE Corporation

Abstact: 

Proposal: interested companies are encouraged to investigate and confirm that EVM window should be located at the center of CP or not.
Discussion: 

Decision: 

The document was Approved.



R4-1803027
BS EVM window length for NR





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this contribution, we would like to discuss reduction of BS EVM window length for NR with different BW and SCS combinations with high spectrum utilization. We also provide proposal for BS EVM window length

Observation 1: The reuse of current EVM window based on 36.104 specification in NR creates several problems especially for high order modulation schemes (256QAM and 1024QAM) and high spectral utilization (above 90%).

Discussion: 

Ericsson: Whether we are going to have requirements for ECP? 
Nokia: We prefer to define the length for both ECP and NCP.
Decision: 

The document was Noted.
R4-1803026
Draft CR to TS 38.104 Annex C.5.2 EVM window length





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This draft CR introduce text to Annex C.5.2 EVM window length.

Discussion: 

Decision: 

The document was Noted.



R4-1802408
Further discussion on EVM window length





Source: ZTE Corporation

Discussion: 

Decision: 

The document was withdrawn.

7.6.2.4.1.2
Conducted frequency error [NR_newRAT-Core]

7.6.2.4.1.3
Conducted time alignment error [NR_newRAT-Core]

R4-1801453
Consideration on TAE requirement for intra-band contiguous CA





Source: CATT

Discussion: 

Huawei: For intra-band continuous case, we agreed to use the single value for FR1 and FR2. We are also fine for proposal 1. For proposal 3, UE may use the same RF chain. For BS station, to support same numerologies and to support different numerologies, the RF implementation shall be the same. 
NTT DoCoMo: Not sure if we need to consider the different numerologies. It is enough to consider the same numerologies case. 

ZTE: We are fine with proposal 2. For proposal 3, not sure 3us is large enough. 

Erisson: We are fine with proposal 1. We have same view as NTT DoCoMo. 

CATT: For CA with different numerologies, different FFT will be used.

Agreement: 

TAE requirement for intra-band contiguous CA with same numerology should allow single FFT implementation.

For intra-band contiguous CA with same numerologies, it is proposed to use 
- 260ns for FR1 SCS 15KHz and 30KHz

- Option 1: 130ns for FR1 SCS 60KHz 

- Option 2: 260ns for FR1 SCS 60KHz

- 130ns for FR2.
=>Companies are encouraged to further discuss two options in this week. 
Decision: 

The document was Noted.



R4-1801454
Draft CR for TS 38.104: Conducted TAE requirement for NR BS





38.104 v15.0.0





Source: CATT

Discussion: 

Decision: 

The document was Revised in R4-1803293
R4-1803293
Draft CR for TS 38.104: Conducted TAE requirement for NR BS





38.104 v15.0.0





Source: CATT

Discussion: 

Decision: 

The document was Revised in R4-1803541

R4-1803541
Draft CR for TS 38.104: Conducted TAE requirement for NR BS





38.104 v15.0.0





Source: CATT

Discussion: 

Decision: 

The document was Endorsed




R4-1801573
Draft CR for 38.104: BS conductive TAE





38.104 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Noted.



R4-1802745
TP to TR 38.817-02 v0.6.0: Conducted TAE for CA





38.817-02 v0.6.0





Source: Ericsson

Abstract: 

Analysis of TAE requirements.

Discussion: 

Huawei: We need to return this since we did not solve the issue for mixed numerologies case. 
Decision: 

The document was Approved.



R4-1803024
Draft CR to 38.104 clause 6.5.3 TAE for BS type 1-C and 1-H





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This CR introduce minimum requirements for TAE for BS type 1-C and 1-H and remove brackets.

Discussion: 

Decision: 

The document was Noted.



7.6.2.4.2
OTA transmitted signal quality [NR_newRAT-Core]

7.6.2.4.2.1
OTA EVM [NR_newRAT-Core]

7.6.2.4.2.2
OTA Frequency error [NR_newRAT-Core]

7.6.2.4.2.3
OTA time alignment error [NR_newRAT-Core]

R4-1801455
Draft CR for TS 38.104: OTA TAE requirement for NR BS





38.104 v15.0.0





Source: CATT

Discussion: 

Decision: 

The document was Revised in R4-1803294
R4-1803294
Draft CR for TS 38.104: OTA TAE requirement for NR BS





38.104 v15.0.0





Source: CATT

Discussion: 

Decision: 

The document was Revised in R4-1803542

R4-1803542
Draft CR for TS 38.104: OTA TAE requirement for NR BS





38.104 v15.0.0





Source: CATT

Discussion: 

Decision: 

The document was Endorsed



R4-1802746
TP to TR 38.817-02 v0.6.0: OTA TAE for CA





38.817-02 v0.6.0





Source: Ericsson

Abstract: 

Analysis of TAE requirements.

Discussion: 

Decision: 

The document was Approved.
R4-1801574
Draft CR for 38.104: BS OTA TAE





38.104 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Noted.




R4-1802747
Draft CR for TS 38.104: OTA TAE for CA





38.104 v15.0.0





Source: Ericsson

Abstract: 

TAE for CA Contiguous intra band CA.

Discussion: 

Decision: 

The document was Noted.



R4-1803031
Draft CR to 38.104 clause 9 TAE for BS type 1-O and 2-O





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This CR introduce minimum requirements for TAE for BS type 1-O and 2-O and remove brackets.

Discussion: 

Decision: 

The document was Noted.



7.6.2.5
Unwanted emission [NR_newRAT-Core]

R4-1802154
Draft LS to ECC WG SE on Revision of ERC Recommendation 74-01, on unwanted emissions in the spurious domain





Source: Ericsson

Abstract: 

Proposed response to the LS from ECC WG SE on revision of ERC Recommendation 74-01, on unwanted emissions in the spurious domain, giving feedback on assessment of spurious emissions for AAS and beamforming for BS and UE , including TRP, boundary to spurious domain and testing.

Discussion: 

Decision: 

The document was E-mail approval
Post-meeting note: The document was revised to R4-1803463. R4-1803463 was approved by email.
R4-1802881
The classification metric of OBUE limits





Source: NTT DOCOMO, INC.

Abstract: 

Proposal 1: Pmax, c which is used for classification metric of OBUE mask limits should be replaced to Prated, c.

Discussion: 

NEC: In general, we agree with NTT DoCoMo. Are we going to also change 36.104 spec and 37.104 spec.
Huawei: Pmax, c shall be used for the requirements within table. Prated,c will be only used in the title for classification. 

Ericcsson: We agree with NTT DoCoMo. 

NTT DoCoMo: For NEC, we think it is the same issue. So, we need to change the LTE spec. For Huawei, Pmax, c is measured power. We need to change the Pmax, c to Prated, c. 

Huawei: The requirement in intend to link the emission performance with the measured output power instead of declared power. 

Nokia: changing the Pmax, c to Prated, c also requires the change of test model.

Samsung: Pmax, c is defined only for MR which was introduced in later release. It is not clear which requirement shall be applied if considering test tolerance 
Decision: 

The document was Noted.



R4-1802882
Draft CR for TS 38.104: Medium Range BS OBUE for FR1 (3.2, 6.6.4.2.3)





38.104 v15.0.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Noted.



7.6.2.5.1
Conducted unwanted emission [NR_newRAT-Core]

7.6.2.5.1.1
Conducted occupied bandwidth [NR_newRAT-Core]

7.6.2.5.1.2
Conducted ACLR [NR_newRAT-Core]

R4-1802731
TP to TR 38.817-02: NR CACLR requirement for non-continuous allocation in FR1 (6.6.3)





38.817-02 v0.6.0





Source: Nokia, Nokia Shanghai Bell, ZTE

Abstract: 

This contribution provides a text proposal to record the agreements in FR1 into TR 38.817-02 for future reference.

Discussion: 

Decision: 

The document was Approved.
R4-1802451
Draft CR for TS38.104: Conformance to the BS type 1-H ACLR requirement (6.6.3)





38.104 v15.0.0





Source: NEC

Abstract: 

Conformance conditions to the BS type 1-H ACLR requirement based on the ACLR absolute limit are corrected.

Discussion: 

Decision: 

The document was technical endorsed



R4-1802732
Draft CR on CACLR requirement for non-continuous allocation in FR1 (6.6.3, 9.7.3.2)





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell, ZTE, NTT DoCoMo
Abstract: 

Clarify the CACLR requirement for non-continuous allocation in case the channel bandwidth of NR carrier transmitted at the one edge of the gap is 5, 10, 15, 20 MHz, while the channel bandwidth of NR carrier transmitted at the other edge of the gap is 25, 30, 40, 50, 60, 70, 80, 90, 100 MHz.

Discussion: 

Decision: 

The document was Revised in R4-1803295
R4-1803295
Draft CR on CACLR requirement for non-continuous allocation in FR1 (6.6.3, 9.7.3.2)





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell, ZTE, NTT DoCoMo, NEC

Abstract: 

Clarify the CACLR requirement for non-continuous allocation in case the channel bandwidth of NR carrier transmitted at the one edge of the gap is 5, 10, 15, 20 MHz, while the channel bandwidth of NR carrier transmitted at the other edge of the gap is 25, 30, 40, 50, 60, 70, 80, 90, 100 MHz.

Discussion: 

Decision: 

The document was Endorsed



7.6.2.5.1.3
Conducted operating band unwanted emissions [NR_newRAT-Core]

R4-1802450
Draft CR for TS38.104: Pmax,x for operating band unwanted emissions (6.6.4, 9.7.4)





38.104 v15.0.0





Source: NEC

Abstract: 

Subclause to state the interpretation of Pmax,x for BS type 1-O is corrected.

Discussion: 

Decision: 

The document was Noted.



7.6.2.5.1.4
Conducted transmitter spurious emissions [NR_newRAT-Core]

R4-1802449
Draft CR for TS38.104: Subclause titles for transmitter spurious emissions (6.6.5, 9.7.5)





38.104 v15.0.0





Source: NEC

Abstract: 

Subclause titles are corrected.

"Tx spurious emissions" to "General transmitter spurious emissions requirements"

"Tx spurious emissions" to "General OTA transmitter spurious emissions requirements"

Discussion: 

Huawei: Not sure the impact of changes which are aligned with other specfications
=>Companies are encouraged to check the impact to other specification sub-clause title.

Decision: 

The document was Endorsed



7.6.2.5.2
OTA unwanted emission [NR_newRAT-Core]

R4-1802900
On TRP evaluation for NR BS





Source: Ericsson

Abstract: 

This contributionintroduced a test method for unwanted emissions' TRP valid for both FR1 and FR2

Discussion: 

Huawei: Is the intension to define a single method or just to propose one of candidate method. 
Huawei: where are these number in page 4 from?

Nokia: what is the test time? We have paper on the pre-scan method which can also reduce the test time.

Ericsson: For Huawei, the intension is not to introduce single method. We are open to other methods but it seems this method is only one completed method. We add more analysis and simulation results in this paper. It is better to capture these information as background information. The background of the numbers is captured in the annex. 
Nokia: We need more time to study before we capture these information in the TR. 
Nokia: What is the guaranality of the beam? 

Ericsson: We need to find the reasonable grid guaranlity. 

=> Ericsson will bring the TP to TR in the next meeting for better understanding. We can discuss further whether to capture the information in the TR. Companies are encouraged to feedback on this proposal. 

Decision: 

The document was Noted.



7.6.2.5.2.1
OTA occupied bandwidth [NR_newRAT-Core]

7.6.2.5.2.2
OTA ACLR [NR_newRAT-Core]

R4-1802733
TP to TR 38.817-02: NR CACLR requirement for non-continuous allocation in FR2 (9.7.3.3)





38.817-02 v0.6.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides a proposal to specify the NR CACLR requirement for non-continuous allocation in FR2, and the corresponding text proposal to TR 38.817-02.

Discussion: 

ZTE: In the case that one carrier 50MHz, other carrier 400MHz, Wgap is 50MHz, the ACLR requirement is strighented. 

Huawei: the CACLR has been relaxed comparing with individual ACLR. 

Nokia: In this example, the CACLR will be applied. The requirements will be relaxed for individual ACLR. Not sure if any proposals to address this? 

ZTE: We need to study the feasibility of the margin especially for FR2. 

Samsung: We intend to agree with ZTE. It is better to further check. 

Ericsson: We intend to agree with ZTE.  

=> Companies are encouraged to further analysis the requirements and bring the proposals in the next meeting. 
Decision: 

The document was Noted.

R4-1802875
OTA ACLR/CACLR for non-contiguous spectrum and multiple band operation for FR2 NR BS





Source: NTT DOCOMO, INC.

Abstact: 

Proposal 1: We propose to remove the square brackets from MR and LA absolute limit, [-20 dBm/MHz].

Proposal 2: We propose Table 1 and 2 for ACLR and CACLR in frequency gap(s) for FR2.

Discussion: 

Samsung: The table for non-continuous allocation is also for multiple bands. We are wondering whether we are going to have multiple bands in Rel-15. 
NTT DoCoMo: We discussed with Nokia. We can remove the multi-band case. 

Decision: 

The document was Noted.
R4-1802734
Draft CR on CACLR requirement for non-continuous allocation in FR2 (9.7.3.3)





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Specify the CACLR requirement for non-continuous allocation in FR2.

Discussion: 

Decision: 

The document was Noted.



R4-1802767
Draft CR for TS 38.104: Absolute ACLR for FR2





38.104 v15.0.0





Source: Ericsson LM

Discussion: 

Samsung: We also agreed that ACLR and SEM range has overlapping range. How to specify the requirements needs further discussion. What is the work plan for the single CR? 
Ericsson: We get some input from NTT DoCoMo and Nokia. It is better to agree this CR together with Nokia/NTT DoCoMo CR. 

Huawei: We need more time to check. Not clear whether we need additional exclusion range. 

Ericsson: We have different requiremetns for ACLR and SEM in the overlapping range. It is reason we propose to have the exclusion range. 

Decision: 

The document was Noted.



R4-1802876
Draft CR for TS 38.104: OTA Adjacent Channel Leakage Power Ratio (ACLR) (9.7.3.3)





38.104 v15.0.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Noted.



7.6.2.5.2.3
OTA Out-of-band emissions [NR_newRAT-Core]

R4-1801575
Consideration on FR2 SEM





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Proposal 1: carrier centric SEM is defined for FR2.
Proposal 2: to adopt Pmax,t, TRP (Maximum total TRP output power) to replace Ptx for FR2 SEM.

Proposal 3: to adopt the mask below for FR2
Table 1: SEM applicable in the frequency range 24.24 – 33.4 GHz

	Frequency offset from “edge of transmission” Δf
	Llimit
	Measurement bandwidth

	0 ( (f < 10% of the total transmission bandwidth (BW) 
	Max(Pmax,t, TRP – 10* log10(BWtotal)- 17 dB, -12 dBm)
	1 MHz

	10% of the total transmission bandwidth ( (f < OOB boundary
	[Max(Pmax,t, TRP – 10* log10(BWtotal)-25 dB, -20 dBm)]
	1 MHz


Table 2: SEM applicable in the frequency range 37 – 52.6 GHz

	Frequency offset from “edge of transmission” Δf
	Llimit
	Measurement bandwidth

	0 ( (f < 10% of the total transmission bandwidth (BW) 
	Max(Pmax,t, TRP – 10* log10(BWtotal)- 15 dB, -12 dBm)
	1 MHz

	10% of the total transmission bandwidth ( (f < OOB boundary
	[Max(Pmax,t, TRP – 10* log10(BWtotal)-23 dB, -20 dBm)]
	1 MHz


Discussion: 

Ericsson: proposal 1 is not related to Ptx discussion. Not sure we understand the analysis. In LTE and MSR, the emission mask is not related to channel bandwidth. It is better we can keep the same principle in NR. We agree to define the emission mask based on Ptx level.
Samsung: We only have FCC requirements as baseline assumption. Other region does not define the requirements yet. For proposal 2 and 3, we have different view. Not sure if we are going to introduce the new output power requirements. We are not conivenced what is the harm to define the requirements according to the BS class. We prefer to define the requirements based on BS class according to agreed WF. We shall keep the emission level as it is. 

Nokia: For scaling of bandwidth, we agree with Ericsson. We had discussion in the previous meeting that we are going to introduce the tigher requirements comparing with ACLR 

NTT DoCoMo: For proposal 3, do you intend to only change the low power case and no change for high power case. We need to consider the alignment between high power and low power case. 

Huawei: We have the example equation in the paper which is used to get 35dBm power level. Using this equation, we can get the requirements for any transmitting power under any channel bandwidth. Whether the ECC will introduce general requirement is not clear. For Samsung, our concern of using BS class is the upper limit for BS class is not defined. For Nokia, if we agree this approach, we can solve Nokia’s concern of handling different channel bandwidth. For NTT DoCoMo, the intension of proposal is to only introduce one table for one frequency range. We do not have the cap for the high power so far. 

Ericsson: We share the information for ECC in the draft LS. We can introduce the requiremens later once ECC agree the regional requirements. 

Samsung: We do not understand the issue. Even if upper limit power is not defined, BS vendor still need to declare the BS type. The requirements for BS class is clear. Not sure about the intension of the proposal. Are we going to introduce the new requirements for multiple CCs?

Huawei: If ECC decide the regional requirement, we agree with Ericsson that we need to consider the band centric requirement. For single carrier and multiple carrier requirements, we are going to introduce the new requirements. The bandwidth is the total transmission bandwidth which includes both single carrier and multiple carriers. 

Decision: 

The document was Noted.



R4-1802039
Further discussion on FR2 SEM requirement





Source: Samsung

Abstract: 

In this contribution we provide further discussion on SEM requirement for FR2 BS. It is still suggested that to define this requirement according to BS class rather than power level. 
Discussion: 

Ericsson: On classifications, it is not clear how to link the BS class to the mask requirements.

Huawei: Regarding the classification, for both options, Ptx is on the table, what is the understanding for Ptx level ? 

Samsung: For Ericsson, there are many requirements defined based on BS class. It is per carrier requirement. For Huawei proposal, it seems new requirements will be introduced according the definations.   
Decision: 

The document was Noted.
R4-1802150
BS Emission mask for FR2





Source: Ericsson

Abstract: 

Based on the open issues identified and agreements made at RAN4 AH-1801, an OBUE-based proposal for an SEM in FR2 is made.

PROPOSAL 1: Change the present carrier-centric SEM in FR2 to a band-centric OBUE mask.

PROPOSAL 2: The OBUE mask for FR2 is defined with ΔfOBUE = 1.5 GHz.

PROPOSAL 3: The OBUE mask for FR2 should be classified by power level (PTx), where PTx is defined based on declaration (as Prated,t,TRP).
PROPOSAL 4: The OBUE mask levels as outlined in Table 3 and 4 are applied for FR2. For higher PTx, the same mask as before would apply.
PROPOSAL 5: For the OBUE mask levels in Table 3 and 4, the Total Transmission BW is replaced by Base Station RF Bandwidth, using the same definition as for LTE and MSR BS.
Discussion: 

Nokia: We agree with proposal 5. For proposal 2, whether 1.5GHz is the fixed value regardless of channel bandwidth? We had previous discussion and we proposed to use the ITU table 
Samsung: If we define the requirements based on Ptx, are we going to define the upper limit requirements for BS classes. If we consider to define the band–centric mask, are we going to consider the band filter. For 32dBm Ptx which implies about 500 antenna array size, how to differential the WA BS and Small cells

Huawei: For the mask, we still think we may need to introduce the requirements linked with the bandwidth. If Ptx is the total power, for 1GHz channel banwidth, PSD will be small. The equalivent ACLR will be very small which can not be compared. 

NTT DoCoMo: For proposal 5, how do you think which limits is applied in the frequency gap in non continuous allocation case.

Ericsson: To Nokia, we agree. 1.5GHz is not related to the channel bandwidth. In FR1, we have 10MHz offset which is not related to the channel bandwidth. We need to consider the proposal from NTT DoCoMo and Nokia. To Samsung, we will define the requirements based on Ptx level, we do not care about the BS class. 32dBm is corresponding to 500 antenna array size but this assumption of antenna array size is not related to BS class. It is up to implementation whether the band filter will be used but we think it is challenging to meet -30dBm requirements without band filter. We do not think we need one to one mapping with emission mask and ACLR for different power level. For frequency gap, we did not analysis this aspect. We can follow the same methods used in the past. 

Samsung: We agreed the text proposal in the TR. The reason using the Ptx is clearly captured in the TR 

Ericsson: If we classified the mask according to BS class, the requirement is not related to power level.  

Decision: 

The document was Noted.
R4-1802878
SEM for FR2 NR BS





Source: NTT DOCOMO, INC.

Abstract: 

Proposal 1: SEM for FR2 should be considered as contiguous spectrum centric requirement defined as below.

contiguous allocated transmission bandwidth: RF bandwidth in which a base station transmits single or contiguous multiple carrier(s) within a supported operating band
NOTE:
In single carrier operation, the contiguous allocated transmission bandwidth is equal to the BS channel bandwidth.
Proposal 2: We propose following table 1 for OOB boundary based on ITU-R recommendation SM. 1539 and the symbol definition of BWcontiguous.

Table 1: OOB boundary for FR2
	Center frequency of the contiguous allocated transmission bandwidth
fc
	The contiguous allocated transmission bandwidth BWcontiguous
	The maximum offset of spectrum emission mask from the contiguous allocated transmission bandwidth edge
ΔfSEM

	24.25GHz ≤ fc ≤ 56GHz
	BWcontiguous < 500MHz
	2*BWcontiguous

	
	500MHz ≤ BWcontiguous
	BWcontiguous + 500MHz


Symbols

BWcontiguous 

The contiguous allocated transmission bandwidth 

ΔfSEM

Maximum offset of the out-of-band boundary for FR2 from the contiguous allocated transmission bandwidth edge
Proposal 3: We propose to adopt option 2 (Classify based on PTx) as classification of SEM.
Proposal 4: A rated TRP output power within the contiguous spectrum should be adopted for classification of SEM in FR2.

Proposal 5: We propose a new symbol Prated, contiguous ,TRP for SEM in FR2.
Prated, contiguous ,TRP

  :  Rated TRP output power of the contiguous spectrum
Proposal 6: The current agreed tables and limits in the case of equal to and above 200MHz bandwidth should be kept.  

Proposal 7: In non-contiguous multicarrier case, the cumulative SEM limit is applied in the case each SEM regions from both sub blocks are overlapped.

Discussion: 

Decision: 

The document was Noted.
R4-1803028
BS spectrum mask for BS type 2-O





Source: Nokia, Nokia Shanghai Bell

Abstract: 

On BS type 2-O spectrum mask.

Proposal 1: For NR BS carrier centric mask should be define for FR2.

Proposal 2: Mask classification based on PTx should be define for NR BS FR2.

Proposal 3: FCC limits should be used as baseline for spectrum mask for FR2.

Proposal 4: The PTx break point for the frequency range of 24.25 -33.4 GHz should be set to 32 dBm.

Proposal 5: The PTx break point for the frequency range of 37 – 52.6 GHz should be set to 29 dBm.

Proposal 6. It is proposed to use term “Base Station RF Bandwidth” in SEM tables.

Proposal 7: It is proposed to adopt set of tables 9.7.4.3.2-1 to 9.7.4.3.2-6 for spectrum emission mask for frequency range 2.

Discussion: 

Decision: 

The document was Noted.
R4-1803296 WF on FR2 SEM





Source: Samsung

Discussion: 

Decision: 

The document was Approved.
R4-1801576
Draft CR for 38.104: FR2 SEM





38.104 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Noted.




R4-1802151
Draft CR for TS 38.104: BS Emission mask for FR2





38.104 v15.0.0





Source: Ericsson

Abstract: 

The CR introduces a new OBUE-based proposal for an SEM in FR2.

Discussion: 

Decision: 

The document was Noted.



R4-1802879
Draft CR for TS 38.104: OTA out-of-band emissions (3.1, 3.2, 9.7.1 and 9.7.4)





38.104 v15.0.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Noted.



R4-1803029
Draft CR to TS 38.104 clause 9.7.4.3 OTA spectrum emission mask





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This draft CR introduce spectrum mask for frequency range 2 (FR2) in TS 38.104.

Discussion: 

Decision: 

The document was Noted.
R4-1803297
Draft CR to TS 38.104 clause 9.7.4.3 OTA spectrum emission mask





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This draft CR introduce spectrum mask for frequency range 2 (FR2) in TS 38.104.

Discussion: 

Decision: 

The document was Withdrawn.



7.6.2.5.2.4
OTA transmitter spurious emissions [NR_newRAT-Core]

7.6.2.6
Transmitter intermodulation [NR_newRAT-Core]

7.6.2.6.1
Conducted transmitter intermodulation [NR_newRAT-Core]

7.6.2.6.2
OTA transmitter intermodulation [NR_newRAT-Core]

R4-1802479
CR to TS 38.104: Improvements of OTA TX IMD requirement in sub-clause 9.8.2





38.104 v15.0.0





Source: Ericsson

Abstract: 

According to way-forward agreement from Dubrovnik (R4-1711854) the co-locate spurious emission requirement should not be valid in presence of a TxIM interferer. This has not been included yet in the TS 38.104.

Discussion: 

Decision: 

The document was Endorsed



7.6.2.7
Other Tx requirements [NR_newRAT-Core]

R4-1802257
Technical parameters to protect EESS for the bands n50 & n51 => Tx BS case





Source: Huawei, Hisilicon

Discussion: 

=>Huawei will bring the revision in the next meeting to address the section number, different BS type. 
Decision: 

The document was Noted.



R4-1802259
Technical parameters to protect MSS for the band n50 => Tx BS case





Source: Huawei, Hisilicon

Discussion: 

=>Huawei will bring the revision in the next meeting to address the section number, different BS type. 
Decision: 

The document was Noted.



7.6.2.7.1
Other Conducted Tx requirements [NR_newRAT-Core]

7.6.2.7.2
Other OTA Tx requirements [NR_newRAT-Core]

7.6.3
Receiver characteristics [NR_newRAT-Core]

R4-1802315
Summary of simulation results for NR BS Rx requirements





Source: Ericsson

Abstract: 

Collect all companies simulations results related to NR FRCs for NR BS Rx requirements

Discussion: 

Nokia: for Dynamic range, there is a outlier 
Decision: 

The document was Approved.



R4-1802559
Signal type for receiver requirements





Source: Ericsson

Abstract: 

Discusses practical aspects of RX testing and the possible implicaitons of receiver signal type

Discussion: 

Skyworks: In UE session, DFT-S-OFDM is selected for waveform. 
Nokia: We shall decidet the waveform together with power level and location of interference 

Ericsson: We shall keep the same position for narrow band blocking. For ACS, the guard shall be the same. The power level shall be same. 

Decision: 

The document was Noted 

R4-1803298 WF on Signal type for receiver requirements for NR BS





Source: Ericsson


Decision: 

The document was Approved.
R4-1803299 Draft CR on Signal type for receiver requirements for NR BS





Source: Ericsson


Decision: 

The document was Endorsed
R4-1802735
TP to TR 38.817-02: Simulation Assumptions for NR BS RF FRCs (Annex B)





38.817-02 v0.6.0





Source: Nokia, Nokia Shanghai Bell, Ericsson

Abstract: 

This contribution provides a text proposal to record the agreed common simulation assumptions among the FRCs, including the 3dB DMRS power boosting and not to assume PTRS, into a new annex in TR 38.817-02 for future reference. Individual FRC parameters are specified in TS 38.104 and thus are not included.

Discussion: 

Decision: 

The document was Revised in R4-1803300
R4-1803300
TP to TR 38.817-02: Simulation Assumptions for NR BS RF FRCs (Annex B)





38.817-02 v0.6.0





Source: Nokia, Nokia Shanghai Bell, Ericsson

Abstract: 

This contribution provides a text proposal to record the agreed common simulation assumptions among the FRCs, including the 3dB DMRS power boosting and not to assume PTRS, into a new annex in TR 38.817-02 for future reference. Individual FRC parameters are specified in TS 38.104 and thus are not included.

Discussion: 

Decision: 

The document was Approved.



R4-1802736
Draft CR on receiver operating in non-contiguous spectrum or multiple bands





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Remove square brackets and complete receiver requirements for non-continuous spectrum or multiple bands.

Discussion: 

=> it is supposed to capture the agreement on alignment of terminologies of multi-bands in the revision. 
Decision: 

The document was Revised in R4-1803301
R4-1803301
Draft CR on receiver operating in non-contiguous spectrum or multiple bands





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Remove square brackets and complete receiver requirements for non-continuous spectrum or multiple bands.

Discussion: 

Decision: 

The document was Endorsed



7.6.3.1
Sensitivity [NR_newRAT-Core]

R4-1802737
Simulation Results for FRC for BS receiver reference sensitivity requirements





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides the simulation results for FRC for BS receiver reference sensitivity requirements, according to the agreed simulation parameters as well as those revised by email discussions.

Discussion: 

Decision: 

The document was Noted.



7.6.3.1.1
Conducted reference sensitivity level [NR_newRAT-Core]

R4-1801680
Update the FRCs for sensitivity, in-channel selectivity and dynamic range





38.104 v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Update the FRC as per the latest agreements

Discussion: 

Decision: 

The document was Noted.
R4-1801447
Simulation results for NR BS receiver sensitivity SNR





Source: CATT

Discussion: 

Decision: 

The document was Noted.



R4-1801675
Simulation results for NR BS REFSENS SNR for FR1





Source: Huawei, HiSilicon

Abstract: 

Simulation results for NR BS REFSENS SNR for FR1 as per the approved WF R4-1801031
Discussion: 

Decision: 

The document was Noted.



R4-1802310
Simulations results FRCs REFSENS FR1





Source: Ericsson

Abstract: 

Simulation results for the agreed FRCs for REFSENS - FR1

Discussion: 

Decision: 

The document was Noted.



R4-1802416
updated simulation results for FR1 REFSENS requirement





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Noted.



7.6.3.1.2
OTA sensitivity [NR_newRAT-Core]

R4-1801676
Simulation results for NR BS REFSENS SNR for FR2





Source: Huawei, HiSilicon

Abstract: 

Simulation results for NR BS REFSENS SNR for FR2 as per the approved WF R4-1801031
Discussion: 

Decision: 

The document was Noted.



7.6.3.1.3
OTA Reference sensitivity level [NR_newRAT-Core]

R4-1802883
Discussion on FR2 ?OTA REFSENS





Source: NTT DOCOMO, INC.

Discussion: 

Huawei: We think we may not need to link the antanna size to antenna gain. Declaring the antenna gain is sufficient. We do no think the value change is appropriated. We prefer the step size can accommodate the implementation flexibility. 

Ericsson: Antanna size may not the single parameter linked to antenna gain. There are some other parameters, e.g., antenna placement and so on. We think 0dB assumption for MR is pretty low. 

Nokia: We have similar view as Huawei and Ericsson. We think naturally BS vendors will declare the better performance which will be used for operators choice. 

ZTE: We share similar view. For step size, we prefer 1dB. 

NTT DoCoMo: Our concern is whether BS vendors will declare the actual antenna gain.We need to have the minimum requirements. In last meeting, Huawei showed 100meter assumption. In wide area BS class, more antenna gain is needed. 3dB step size is reasoneable value. 
Decision: 

The document was Noted.
R4-1802966
FR2 receiver sensitivity range





Source: Huawei

Abstract: 

Discuss architecture with multiple panels and how to apply requirements

Proposal 1: It should be clarified that ORA reference sensitivity is applied per polarisation (polarisations are declared).

Proposal 2: The concept of a panel should be defined in the specification.

For example panels can be defined as: separate antenna panels where the spacing between panels is greater than 1λ or unknown.

Proposal 3: how the specification applies to the panel architecture should be clarified.

Proposal 4: If the requirements are NOT per panel then the upper gain limit should be increased by 3dB (per polarisation)

Discussion: 

Ericsson: We agree with proposal 1. We need carefully define the concept of panel. We support proposal 4. 
Nokia: On proposal 4, why limited to two panel since in FR2 more than 2 panel may be implemented. 

Huawei: 33dB is the apprioriated value. 

Nokia: Whether the panel is only used for the sensitivity or other Rx requirements. 


Huawei: sensitivity is the only requirements assuming certain antenna gain. 


Nokia: it may be also applied for in-band blocking. 

Decision: 

The document was Noted.
R4-1803302 WF on FR2 receiver sensitivity range






Source: Huawei
Decision: 

The document was Approved.


R4-1801432
Proposal on OTA reference sensitivity definition for FR2





Source: CMCC

Abstact: 

Proposal: The definition of OTA REFSENS RoAoA for FR2 should be changed:
OTA REFSENS RoAoA: Is the RoAoA within which the RX OTA requirements that are neither specified in the single direction nor as TRP requirement are intended to be met.
Note: This RoAoA is the equivalent uplink OTA coverage range of BS.
Discussion: 

Huawei: we prefer Ericsson proposal 
Ericsson: We agree the principle but we need improve the wording. We have the CR on the alternative wording suggestions. 

CMCC: We can revise the spec based on Ericsson proposal.

Decision: 

The document was Noted.



R4-1802564
Draft CR to TS 38.104: Update EIS range and RoAoA for FR2 OTA reference sensitivity





38.104 v15.0.0





Source: Ericsson

Abstract: 

Implements gain and RoAoA range for FR2 reference sensitivity

Discussion: 

Huawei: We are ok with the definition. We are wondering if we have separate definition for FR1 and FR2. The CR can also capture the sensitivity range discucssion. 

Nokia: We proposed to change the definition for FR1 and FR2 respectively. It is better to have different name for FR1 and FR2. We have already agreed we will 2dB more noise figure for 45GHz. We prefer to use the different noise figure for different frequency range. 

Samsung: We share the similar view as Nokia. We also prefer to consider the different noise figure for different frequency range. Also, antenna gain shall be differnet in the different frequency range. 

Ericsson: On the definition, we are ok to have different definition for FR1 and FR2. We have different paper for noise figure. 

Decision: 

The document was Revised in R4-1803303
R4-1803303
Draft CR to TS 38.104: Update EIS range and RoAoA for FR2 OTA reference sensitivity





38.104 v15.0.0





Source: Ericsson

Abstract: 

Implements gain and RoAoA range for FR2 reference sensitivity

Discussion: 

Decision: 

The document was Revised in R4-1803528
R4-1803528
Draft CR to TS 38.104: Update EIS range and RoAoA for FR2 OTA reference sensitivity





38.104 v15.0.0





Source: Ericsson

Abstract: 

Implements gain and RoAoA range for FR2 reference sensitivity

Discussion: 

Decision: 

The document was Endorsed
R4-1802038
Further discussion on FR2 REFSENS requirement





Source: Samsung

Abstact: 

Proposal 1: it is proposed to include antenna mismatch in IM. 
Proposal 2: it is proposed to select one of below options to update 39GHz band REFSENS in TS38.104.
· Option 1: extent the current REFSENS requirement higher limit with 3dB to incorporate 39GHz band performance.  

· Option 2: Include dedicated requirement range for each frequency range of 28GHz and 39GHz bands. 

Discussion: 

Ericsson: it is not so important to capture the antenna mismatch either in IM or in Gain. For 39GHz, we prefer to have one uniform range considering the different cell size in different frequency range.
Huawei: We agree with Ericsson. We think the mismatch has been captured in the gain. We also prefer to single range for all the frequency range. 

Nokia: The IM has been agreed in the last WF in the last meeting. In case, there is additional antenna mismatch, we can include the value in the declared reference sensitivity that is the reason we prefer not to call the gain in the declaration. Based on agreed results, IM and SNR have been agreed. 

NEC: We have agreed on how to define the reference sensitivity. We prefer option 2 which is in our contribution. 

Samsung: we believe the missing antenna mismatch may have impact to the Tx requirements. We may need further discussion in the future if we introduce even higher frequency range. 

Decision: 

The document was Noted.



R4-1802561
FR2 reference sensitivity





Source: Ericsson

Abstract: 

Proposal to set dBm and spatial ranges for FR2 reference sensitivity

Discussion: 

Huawei: We can solve the WA issue in the WF. For MR and LA, we need further check. We agree to have same range for different frequency range. 
Nokia: For coverage for high frequency range. 4 times antenna elements are required. Not sure if the same range can be applied for different frequency range. The cell size depends on both sensitivity range and UE transmitting power. 

Samsung: WE support Nokia’s observation. 

Ericsson: We do not understand how the noise figure and path loss can be compsented.

Huawei: Do we have the minimum range for WA BS? 

Nokia: it was agreed in SI co-existence that WA BS cannot be supported for high frequency range which was limited by the UE transmitting power. 

=> the receiver requirement range for different frequency ranage can be further discussed in Huawei WF. 

Decision: 

The document was Noted.
Draft CRs

R4-1802448
Draft CR for TS38.104: OTA reference sensitivity level for BS type 2-O (10.3.3)





38.104 v15.0.0





Source: NEC

Abstract: 

OTA reference sensitivity ranges for FR2 BS are corrected considering the  frequency dependent noise figure values.

Discussion: 

Decision: 

The document was Noted.
R4-1802884
Draft CR for TS 38.104: OTA reference sensitivity level (10.3.3)





38.104 v15.0.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Noted.
R4-1802967
Draft CR to TS 38.104 - antenna gain clarifications





38.104 v15.0.0





Source: Huawei

Abstract: 

Re-submitted (and updataed)  from last meeting, corrections to clarify the panel architecture.

Discussion: 

Decision: 

The document was Noted.



TP to TR

R4-1802968
FR2 sensitivity antenna mismatch





Source: Huawei

Abstract: 

Clarify where antena missmatch is accounted or in antenna gain calculation

Discussion: 

Decision: 

The document was Noted.



R4-1802969
TP to TR 38 817-2 - antenna gain mismatch





38.817-02 v0.6.0





Source: Huawei

Abstract: 

Capture agreements about antenna missmatch in te TR

Discussion: 

Decision: 

The document was Revised in R4-1803527

R4-1803527
TP to TR 38 817-2 - antenna gain mismatch





38.817-02 v0.6.0





Source: Huawei

Abstract: 

Capture agreements about antenna missmatch in te TR

Discussion: 

Decision: 

The document was Approved.



Simulation Results

R4-1802311
Simulations results FRCs REFSENS FR2





Source: Ericsson

Abstract: 

Simulation results for the agreed FRCs for REFSENS - FR2

Discussion: 

Decision: 

The document was Noted.



R4-1802417
simulation results for FR2 OTA REFSENS requirement





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Noted.
7.6.3.2
Dynamic Range [NR_newRAT-Core]

R4-1802410
Simulation results for FR1 dynamic range requirement





Source: ZTE Corporation

Discussion: 

Decision: 

The document was withdrawn.



R4-1802411
Simulation results for FR1 dynamic range requirement





Source: ZTE Corporation

Discussion: 

Decision: 

The document was withdrawn.



R4-1802412
Simulation results for FR1 dynamic range requirement





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Noted.



R4-1802738
Simulation Results for FRC for BS receiver dynamic range requirements





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides the simulation results for FRC for BS receiver dynamic range requirements, according to the agreed simulation parameters as well as those revised by email discussions.

Discussion: 

Decision: 

The document was Noted.



7.6.3.2.1
Conducted dynamic range [NR_newRAT-Core]

R4-1801448
Simulation results for NR BS dynamic range SNR





Source: CATT

Discussion: 

Decision: 

The document was Noted.



R4-1801677
Simulation results for NR BS Dynamic Range SNR





Source: Huawei, HiSilicon

Abstract: 

Simulation results for NR BS Dynamic range SNR for FR1 as per the approved WF R4-1801031
Discussion: 

Decision: 

The document was Noted.



R4-1802314
Simulations results FRCs Dynamic Range FR1





Source: Ericsson

Abstract: 

Simulation results for the agreed FRCs for Dynamic Range - FR1

Discussion: 

Decision: 

The document was Noted.



R4-1801456
Draft CR for TS 38.104: Conducted dynamic Range for BS type 1-C and BS type 1-H





38.104 v15.0.0





Source: CATT

Discussion: 

Decision: 

The document was Revised in R4-1803304
R4-1803304
Draft CR for TS 38.104: Conducted dynamic Range for BS type 1-C and BS type 1-H





38.104 v15.0.0





Source: CATT, Nokia
Discussion: 

Decision: 

The document was Endorsed
7.6.3.2.2
OTA dynamic range [NR_newRAT-Core]

R4-1801579
Draft CR for 38.104: Dynamic range update





38.104 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Revised in R4-1803305
R4-1803305
Draft CR for 38.104: Dynamic range update





38.104 v15.0.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Endorsed



7.6.3.3
In-band selectivity and blocking [NR_newRAT-Core]

7.6.3.3.1
Conducted in-band selectivity and blocking [NR_newRAT-Core]

7.6.3.3.2
OTA in-band selectivity and blocking [NR_newRAT-Core]

7.6.3.4
Out-of-band blocking [NR_newRAT-Core]

7.6.3.4.1
Conducted out-of-band blocking [NR_newRAT-Core]

7.6.3.4.2
OTA out-of-band blocking [NR_newRAT-Core]

R4-1802477
On interferer level for OTA RX OOB blocking for FR2





Source: Ericsson

Abstract: 

This contribution continues the discussion on interferer levels to be considered for FR2 NR base stations. The intension is to capture information, later to be included in TR 38.817-02.

Discussion: 

Huawei: We need to check the interference level in this paper which is higher than we proposed in the last meeting. 
Ericsson: interference level shall be -76dBm. 

Nokia: In FR2, due to the TDD system, the synchronization shall be assumed. Due to the synchronization, the blocking signal shall be UE instead of BS. If we follow this approach, we will have different interference level for different frequency range. However, according Ericsson proposal on sensitivity, the same requirement is defined for different frequency range. 


Ericsson: the interference could be other system. 


Huawei: Not the same sensitivity is proposed for different frequency range, it is propose to use the same sensitivity range. 

NTT DoCoMo: As aggressor, do we need to consider other system, e.g.,EESS. 

Ericsson: In this paper, the strong interference shall be BS station instead of other system. 

Decision: 

The document was Noted.
R4-1802970
FR2 out of band blocking





Source: Huawei

Abstract: 

List of observations about how to capture out of band blocking requirements

Discussion: 

Nokia: When we discuss the in-band blocking requirement, the general comment is we do not need to consider the co-existence. The same logic shall be applied for out-band blocking. Not sure if we are going to apply co-existence study in the out-band blocking requirements. 
Ericsson: There are some backgournd information we can agreed but not all of them. Blocking requirements shall not be the mandatory requirements. We think the out-band level shall be 10dB higher than in-band. 

Huawei: To Nokia, co-existence in this paper means other BS operating in the different frequency band in the same region. 

Decision: 

The document was Noted.



R4-1802478
Draft CR to TS 38.104: Improvements of OTA RX OOB blocking interferer level definition in sub-clause 10.6 for FR1





38.104 v15.0.0





Source: Ericsson

Abstract: 

This CR changes the concept of having the interferer signal level specified as an EIRP level at a specific distance away from the base station, to instead spefify a field-strength level.

Discussion: 

Nokia: whether we are going to apply the same value for all the frequencies? 
Ericsson: It is the same level defined today. 

NEC: What is the impact of this change? 

Huawei: The proposal is aligned with current specification. 

Nokia: We prefer to capture the information about the distance.  

Decision: 

The document was Revised in R4-1803529

R4-1803529
Draft CR to TS 38.104: Improvements of OTA RX OOB blocking interferer level definition in sub-clause 10.6 for FR1





38.104 v15.0.0





Source: Ericsson

Abstract: 

This CR changes the concept of having the interferer signal level specified as an EIRP level at a specific distance away from the base station, to instead spefify a field-strength level.

Discussion: 

Decision: 

The document was Endorsed



R4-1802739
Draft CR on OTA general out-of-band blocking requirement in FR1 (10.6.2.1)





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Remove the statement that requires to double the single polarized interferer signal power.

Discussion: 

Huawei: we had offline discussion. We think it is valid point. Just deleting it may be not sufficient. We may need more clarifications. 
Ericsson: We need to check the text carefully. The text is reused in the co-location requirement. We may need to check the whole specifications.
Huawei: downlink freqeuency range of operating band has been used in many places. 

Nokia: For Huawei, the statement is intended to used for the co-location requirement. We think it is common interesting to remove this 3dB higher interference level. We can follow the rapporteurs suggestion on one CR for one section. 

Huawei: In eAAS, we prefer to test the eAAS in both polarizations. 

Ericsson: We intend to agree with Huawei.We can further discuss this aspect in the eAAS. We can capture some information in the TR. 

Decision: 

The document was Revised in R4-1803306



R4-1803306
Draft CR on OTA general out-of-band blocking requirement in FR1 (10.6.2.1)





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Remove the statement that requires to double the single polarized interferer signal power.

Discussion: 

Decision: 

The document was Endorsed
R4-1802740
TP to TR 38.817-02: NR BS out-of-band blocking requirements for FR2 (10.6)





38.817-02 v0.6.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides our proposals on the NR BS OOBB requirements for FR2, and a text proposal to the NR BS TR 38.817-02.

Discussion: 

Huawei: For proposal 3, we disagreed. For proposal 4, it is likely co-location requirement may not be needed. We agree with proposal 1. 
Ericsson: on proposal 1, we prefer to close to in-band blocking but not the exactly same value. We disagree with proposal 3. We need furher discussion on proposal 4. 
Decision: 

The document was Noted.



7.6.3.5
Receiver spurious emissions [NR_newRAT-Core]

7.6.3.5.1
Conducted receiver spurious emissions [NR_newRAT-Core]

7.6.3.5.2
OTA receiver spurious emissions [NR_newRAT-Core]

R4-1802152
Receiver spurious emission FR2





Source: Ericsson

Abstract: 

Based on the WF from NR AH-1801, a modified Rx spurious requirement for FR2 is proposed.

PROPOSAL: The receiver spurious emissions in FR2 should be defined as the stricter of the Transmitter OFF requirement ([-36 dBm/MHz]) and the Transmitter spurious emissions requirement.

Discussion: 

NTT DoCoMo: As proposed in our paper, the applied frequency range is different for off power the receiver spurious emission. We need to consider the limit seperatly. 
Huawei: We think using the OFF level is reasonable value. 

Ericsson: Even though the frequency range is different but the emission level shall be same to protect the adjacent service in-band or in the spurious emission range. 

Decision: 

The document was Noted.



R4-1802877
Receiver spurious emissions for FR2 NR BS





Source: NTT DOCOMO, INC.

Abstract: 

Observation 1: The applied frequency ranges are different between the transmitter OFF power and the receiver spurious emissions.

Observation 2: The part of measurement frequency range is the same between BS type 1-O and 2-O.

Observation 3: In transceiver spurious emission requirement, the testability does not affect the core requirement.

From above observation 1 to 3, the receiver spurious emission for FR2 should not be relaxed.

Proposal: The current receiver spurious emissions requirement should be kept.

Discussion: 

Huawei: We may not need the higher requirements for FR2 comparing with FR1. We may need further discuss. 
Ericsson: Not sure about the reason that the system in the spurious emission range needs more protection comparing with Tx off. 

NTT DoCoMo: Our concner is coming from the regulatory requirement. 


Huawei: We do not understand why we have regulatory requirement restriction. 


NTT DoCoMo: We agree with your observation on separating the frequency range. 

Nokia: We can address the regulatory requirements using the regional requirements. 

NTT DoCoMo: it is difficult to explain to regulatory body why the requirements are changed for NR. 

Decision: 

The document was Noted.



R4-1802976
FR2 RX spurious emissions





Source: Huawei

Abstract: 

Discuss the Rx spurius emssions requirement and level.

Proposal 1: Spilt the receiver spurious emission frequency range between frequencies covered by FR1 and those unique to FR2.

Proposal 2: The FR2 (above 12.75GHz) emissions level should be based on either the TX emissions level or the TX OFF level.

Discussion: 

NTT DoCoMo: We can compromise to agree these proposals. the upper limit supurious emission range for FR1 will be 30GHz, not sure how to split the frequency range. 
Huawei: We do not have 6GHz FR1 band yet. Most of FR1 band upper limit will be smaller than 12.75GHz. 

Ericsson:We can also compromise to these proposals. 

Agreement: 

Proposal 1: Spilt the receiver spurious emission frequency range between frequencies covered by FR1 and those unique to FR2. 

Proposal 2: The FR2 (above TBD) emissions level should be based on the TX OFF level.
=> We will further discuss the upper limit for FR1.
Decision: 

The document was Noted.
R4-1801458
Discussion on receiver spurious emission requirement





Source: CATT

Discussion: 

Decision: 

The document was Withdrawn.
R4-1802153
Draft CR for TS 38.104: Receiver spurious emission FR2





38.104 v15.0.0





Source: Ericsson

Abstract: 

The CR introduces a modified Rx spurious requirement for FR2.

Discussion: 

Decision: 

The document was Noted.



R4-1802741
Draft CR on OTA receiver spurious emissions requirement (10.7)





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

1) Remove the duplicate statements in the clause 10.7.1 and 10.7.2.

2) Align the emissions scaling factor for BS type 1-O with that of the transmission spurious emissions requirement.

3) Correct the applicable frequency for BS type 2-O to 2nd harmonic of the upper frequency edge of the operating band.

4) Put [TBD] in the frequency range for exclusion for BS type 2-O.

Discussion: 

Decision: 

The document was Revised in R4-1803307

R4-1803307
Draft CR on OTA receiver spurious emissions requirement (10.7)





38.104 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

1) Remove the duplicate statements in the clause 10.7.1 and 10.7.2.

2) Align the emissions scaling factor for BS type 1-O with that of the transmission spurious emissions requirement.

3) Correct the applicable frequency for BS type 2-O to 2nd harmonic of the upper frequency edge of the operating band.

4) Put [TBD] in the frequency range for exclusion for BS type 2-O.

Discussion: 

Decision: 

The document was Endorsed
R4-1803530 WF on FR2 receiver spurious emissions requirements






Source: NTT DoCoMo, Nokia, Huawei

Decision: 

The document was Approved.
7.6.3.6
Receiver intermodulation [NR_newRAT-Core]

7.6.3.6.1
Conducted receiver intermodulation [NR_newRAT-Core]

7.6.3.6.2
OTA receiver intermodulation [NR_newRAT-Core]

7.6.3.7
In-channel selectivity [NR_newRAT-Core]

R4-1802742
Simulation Results for FRC for BS receiver in-channel selectivity requirements





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides the simulation results for FRC for BS receiver in-channel selectivity requirements, according to the agreed simulation parameters as well as those revised by email discussions.

Discussion: 

Decision: 

The document was Noted.



7.6.3.7.1
Conducted In-channel selectivity [NR_newRAT-Core]

R4-1801450
Simulation results for NR BS ICS SNR





Source: CATT

Discussion: 

Decision: 

The document was Noted.



R4-1801678
Simulation results for NR BS ICS SNR for FR1





Source: Huawei, HiSilicon

Abstract: 

Simulation results for NR BS ICS SNR for FR1 as per the approved WF R4-1801031
Discussion: 

Decision: 

The document was Noted.



R4-1802312
Simulations results Additional FRCs ICS FR1





Source: Ericsson

Abstract: 

Simulation results for the additional FRCs for ICS - FR1

Discussion: 

Decision: 

The document was Noted.



R4-1802414
simulation results for FR1 ICS requirement 





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Noted.



7.6.3.7.2
OTA In-channel selectivity [NR_newRAT-Core]

R4-1801679
Simulation results for NR BS ICS SNR for FR2





Source: Huawei, HiSilicon

Abstract: 

Simulation results for NR BS ICS SNR for FR2 as per the approved WF R4-1801031
Discussion: 

Decision: 

The document was Noted.



R4-1802313
Simulations results Additional FRCs ICS FR2





Source: Ericsson

Abstract: 

Simulation results for the additional FRCs for ICS - FR2

Discussion: 

Decision: 

The document was Noted.



R4-1802415
simulation results for FR2 ICS requirement





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Noted.



7.6.3.8
Other Rx requirements [NR_newRAT-Core]

7.6.3.8.1
Other Conducted Rx requirements [NR_newRAT-Core]

7.6.3.8.2
Other OTA Rx requirements [NR_newRAT-Core]

7.6.4
Testability [NR_newRAT-Perf]


R4-1803009
On OTA pre-scanning methods for spurious measurements of NR BS type 2-O





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This document outlines the details of the OTA method with pre-scanning for spurious emission measurements.

Discussion: 

Ericsson: There are some unclear aspects. 
=> Nokia will bring the TP to TR in the next meeting. 

Decision: 

The document was Noted.



7.7
BS conformance testing [NR_newRAT-Perf]

7.7.1
General [NR_newRAT-Perf]

R4-1803546 WF on MU of testing equipment for AAS BS and NR BS 

Source: NTT DOCOMO, HUAWEI, NEC, KEYSIGHT

Decision: 

The document was Approved.
R4-1803409 Workplan for NR BS conformance testing





Source: Huawei

Abstract: 

Discussion: 

Nokia: We provide the comments offline
Huawei: We shall use the best method instead of all the methods. 
Decision: 

The document was Noted.
R4-1802972
Conformance specification drafting





Source: Huawei

Abstract: 

Conformance delay to April? Discuss how to draft the NR conformance specification with milestones.

Discussion: 

Ericsson: In general we agree with the observations. We need to consider the test complexity and testing time. We need to discuss more to decide if we are going to split the work into FR1 and FR2. 
Nokia: We have shared some view as Ericsson. We shall check the test for FR1 and FR2 case by case. 

Nokia: For conductive test, we need to careful about the copy/paste of work before. 

Decision: 

The document was Noted.
R4-1802758
FR1 and FR2 OTA Testing Synergies





38.817-01 v..





Source: Ericsson

Abstract: 

During the last RAN4 meeting in Reno, core requirements for eAAS was finalized.  In addition, at RP#78 the NR release 15 BS RF specification was also approved.  The work to now develop conformance aspects would now be needed.

Discussion: 

Nokia: For FR2, we need to consider the test procedure case by case. 
Ericsson: we shall check it the case by case. 

Agreements: 

Proposal 2:  Adopt the same test procedures and uncertainty budget framework from eAAS for 1-O and 2-O to the extent possible.  If there is a need any alterations between 1-O and 2-O in test procedures and uncertainty budgets e.g. measurement uncertainty budgets may be different due to various factors, it should be treated and developed separately for FR2. 
Proposal 3: Where background information on FR2 OTA test procedure and MU is needed, capture this in a conformance chapter in the NR TR
Decision: 

The document was Noted.
R4-1802558
Synergies between eAAS and NR conformance





Source: Ericsson

Abstract: 

Considers NR conformance work and synergies with eAAS

Discussion: 

Huawei: We intend to agree on Proposal 1, 2 and 3. Not sure we can agree on the priotization list.
Nokia: For clarification, does this create the dependence between NR and eAAS. 

Ericsson: We can continue discussion on the priotization list. There is some dependency. 
Nokia: On proposal 3, is there any risk to delay FR2. 

Decision: 

The document was Noted.
R4-1802570
On NR conformance testing and excessive test permutations





Source: Ericsson

Abstract: 

Discussion on testing scope

Discussion: 

Decision: 

The document was Noted.



R4-1802571
1-C and 1-H conformance aspects





Source: Ericsson

Abstract: 

Discussion on conducted conformance

Discussion: 

Huawei: In general, we agreed. We supposed to discuss the difference due to difference, .e.g, BW. 
Nokia: For proposal 2, there are some bands defined for single RAT spec. Some MU are frequency dependent. 

Ericsson: We shall check the MU in case by case basis. 

Decision: 

The document was Noted.



7.7.2
Conducted conformance testing (38.141-1) [NR_newRAT-Perf]

R4-1801475
TP to TS38.141-1:Regional requirements(section 4.4)





38.141-1 v0.0.1





Source: ZTE

Discussion: 

Huawei: We are working on the regional requirements in 104 spec. In E-UTRA spec, regional requirements are captured in core and conformance test. We suggest to capture only in core spec. 
Nokia: We need more discussion on whether only capture in core spec. 

Ericsson: the regional requirements is just a summary table. Not sure if it is really necessary to include summary table in conformance table. 

Decision: 

The document was Noted.



R4-1802492
Draft CR to TS 38.141-1: Addition of applicability table in sub-clause 4.7





38.141-1 v0.0.1





Source: Ericsson

Abstract: 

Addition of requirment applicability table for 1-C and 1-H in sub-clause 4.7 in TS 38.141-1.

Discussion: 

Huawei: It shall be TP. It is better to consider improve the terminologies “applicability” since it is used in different way in current spec. 
Ericsson: We agree with Huawei. We can call “applicability of requirements”. 

Huawei: It could be better to differential the sub-clause. 


Ericsson: Agreed. 

Decision: 

The document was Revised in R4-1803410
R4-1803410
TP to TS 38.141-1: Addition of applicability table in sub-clause 4.7





38.141-1 v0.0.1





Source: Ericsson

Abstract: 

Addition of requirment applicability table for 1-C and 1-H in sub-clause 4.7 in TS 38.141-1.

Discussion: 

Decision: 

The document was Approved
R4-1802974
TP to TS 38.141-1 Applicability of requirements sub-clause (4.7)





38.141-1 v0.0.1





Source: Huawei

Abstract: 

Prposed text for section 4.7 wher eteh test configuratiosn are defined.

Discussion: 

Nokia: We discussed the multi-band connectors. We do not have agreement yet. 
Ericsson: We agree it is an issue.We agree with Nokia and also we need to consider other parameter which have impact
Huawei: We can focus on the structure and further discuss the content later. 

Decision: 

The document was Revised in R4-1803411
R4-1803411
TP to TS 38.141-1 Applicability of requirements sub-clause (4.7)





38.141-1 v0.0.1





Source: Huawei

Abstract: 

Prposed text for section 4.7 wher eteh test configuratiosn are defined.

Discussion: 

Decision: 

The document was Approved.
R4-1801477
TP to TS38.141-1:Operating bands and channel arrangement (section 5)(section 5)





38.141-1 v0.0.1





Source: ZTE

Discussion: 

Nokia: There are many CRs for core. It is better to wait the core spec is stable enough. It is not clear which band will be completed by Rel-15. 
Huawei: We can copy the core spec in the last minutes. 

=> We will introduce the common part between core and conformance into conformance spec in May meeting. 

Decision: 

The document was Noted.
R4-1803036
TP to TS 38.141-1 - conducted requirements





38.141-1 v0.0.1





Source: Huawei

Abstract: 

Update of the conducted conformance specification with non-AAS and AAS test methods copied into it.

Discussion: 

Nokia: MU has to consider the upper limit frequency. We need consider the latest agreement for channel raster. 
Ericsson: It is better to check H/M/L in the case by case basis. We need further discussion on the transmission bandwidth configuration. For 1-C requirements, we need some further discussion. 
Nokia: Overall, we shall follow the drafting rules. We can avoid to use the OTA in every single sentence. 

Huawei: we still welcome the input/comments.  

Decision: 

The document was Noted.



R4-1802973
TP to TS 38.141-1 - conducted requirements





38.141-1 v0.0.1





Source: Huawei

Abstract: 

Conformance delay to April? Update of the conducted conformance specification with non-AAS and AAS test methods copied into it.

Discussion: 

Decision: 

The document was withdrawn.

7.7.3
Radiated conformance testing (38.141-2) [NR_newRAT-Perf]

R4-1802950
TP to TS 38.141-2: draft specification





38.141-2 v0.0.1





Source: Huawei

Abstract: 

In this contribution we provide draft version 0.1.0 of the TS 38.141-2 specification, based on contributions submitted to RAN4#85 comments received to them, and further drafting the specification on top of them.

Discussion: 

Nokia: similar comments as 38.141-1 for the drafting rules. 
Erissson: We have some similar comments as for 38.141-1. For performance requirements, we shall discuss the conformance requirements first. For enviormental testing, we need to discuss the testability first. 

Decision: 

The document was Noted.
R4-1802468
Occupied BW test proposal for FR2





Source: Ericsson

Abstract: 

The paper proposes a test for Occupied BW in FR2.

Discussion: 

Huawei: In general, we agreed. For test for NR, we do not have condutive tests yet which is different from eAAS. 
Ercisson: We agreed but we could the proposal in principle. 

Decision: 

The document was Noted.
R4-1802493
eAAS and NR co-location synergies and handling





Source: Ericsson

Abstract: 

This contribution discusses synergies between eAAS and NR FR1 conformance, in particular for but not exclusively for the co-location concept.

Discussion: 

Huawei: For FR1, we agreed. We do not have any co-location requirement for FR2. 
Ericsson: we agreed. 

Decision: 

The document was Noted.
R4-1801476
TP to TS38.141-2:Regional requirements(section 4.4)





38.141-2 v0.0.1





Source: ZTE

Discussion: 

Decision: 

The document was Noted.



R4-1802491
Draft CR to TS 38.141-2: Addition of applicability table in sub-clause 4.7





38.141-2 v0.0.1





Source: Ericsson

Abstract: 

Addition of requirment applicability table for 1-H, 1-O and 2-O in sub-clause 4.7 in TS 38.141-2.

Discussion: 

Decision: 

The document was Noted.
R4-1802490
Draft CR to TS 38.141-2: Addition of co-location reference antenna in sub-clause 4.13





38.141-2 v0.0.1





Source: Ericsson

Abstract: 

Addition of co-location reference antenna in sub-clause 4.13 in TS 38.141-2.

Discussion: 

Huawei: We had discussion in eAAS. We can focus on the eAAS first. 
Decision: 

The document was Noted.
R4-1801478
TP to TS38.141-2:Operating bands and channel arrangement (section 5)(section 5)





38.141-2 v0.0.1





Source: ZTE

Discussion: 

Decision: 

The document was Noted.
R4-1802500
TP to TS 38.141-2 subclause 6.2 Radiated transmit power





38.141-2 v..





Source: Ericsson

Abstract: 

This contribution presents a text proposal for radiated transmit power in subclause 6.2 of TS 38.141-2 and we would like to encourage feedback from other companies on the text proposal.

Discussion: 

Nokia: What is the declared EIRP value? It is not clear whether the requirements will be test per polarization or both polarizations have to be tested together. Whether the declared beam for testing shall transmit simultaneously. 
Nokia: For BS type 2-O, the frequency below 30GHz, what is the lowest limit? 

Huawei: We shall better wait for the discussion on the measurement equipment MU. It is not clear how to define the MU in different frequency range. 

Ercisson: To Nokia, the declared beams are coming from the eAAS spec. We will have lowest limts. OTA requriements for FR1 and FR2 are quite similar. We can test each polarization and also two polarizations 

Decision: 

The document was Noted.
R4-1802498
TP to TS 38.141-2 subclause 7.2 OTA sensitivity





38.141-2 v..





Source: Ericsson

Abstract: 

This contribution presents a text proposal for OTA sensitivity in subclause 7.2 of TS 38.141-2 and we would like to encourage feedback from other companies on the text proposal.

Discussion: 

Nokia: Test procedure 5) and 6) are more like the Tx test. 
Nokia: Test tolerances are the same as eAAS. The test tolerance could be different in different BW. 


Ericsson: Test tolerance is FFS for high BW. 

Huawei: We need to approach to define the test requirements for different requirements. For 5) and 6), they are not for Tx test.  


Ericsson: We need to follow the drafting rules. 

Decision: 

The document was Noted.



R4-1802499
TP to TS 38.141-2 subclause 7.3 OTA reference sensitivity level





38.141-2 v..





Source: Ericsson

Abstract: 

This contribution presents a text proposal for OTA reference sensitivity level in subclause 7.3 of TS 38.141-2 and we would like to encourage feedback from other companies on the text proposal.

Discussion: 

NTT DoCoMo: For FRC, it is incorrected. 
Huawei: there are some similarity between OTA sensitivity and OTA reference sensitivity. We shall focus on one first. 
Erisson: We will correct FRC according to latest agreement. We agree that these two requirements are similar.

=> We can focus on the OTA sensitivity first. 

Decision: 

The document was Noted.



R4-1803030
Frequency limit for NR BS spurious emission for conformance test for FR2





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this contribution, we discuss and propose upper frequency limit for NR BS spurious emission for conformance test specification.

Discussion: 

Ericsson: We may not understand the analysis but we may agree with the conclusion. 
Decision: 

The document was Noted.
R4-1802933
TP to TR 38.817-02: Upper limit of the spurious range for BS type 2-O (9.7.5.3, 10.7.3)





38.817-02 v0.5.0





Source: Huawei

Abstract: 

In this contribution we provide feedback on the upper frequency limit of the FR2 spurious range, as well as TP to TR capturing the related agreements from WF in R4-1709081.

Discussion: 

Decision: 

The document was Approved.



7.8
BS EMC [NR_newRAT-Core]

R4-1803319 
CR to TS 38.113 






38.133
  CR-0002  Cat: F (Rel-15) v15.0.0






Source: ZTE

Abstract: 

Discussion: 

Decision: 

The document was e-mail approval

Post-meeting note: The document was agreed by email.
R4-1803467 
CR to TS 38.113 






38.133
  CR-0003  Cat: B (Rel-15) v15.0.0






Source: ZTE

Abstract: 

Discussion: 

Decision: 

The document was e-mail approval

Post-meeting note: The document was agreed by email.
R4-1802937
Discussion on the simplification of the BS EMC specifications in RAN4





Source: Huawei

Abstract: 

In this contribution we are looking into the workload related to the maintenance and updates required by the BS EMC specifications in Rel-15 and future releases, confronting it with overall interest in this work. 

Proposal 1: For the existing BS EMC specifications (at least for MSR, AAS and NR BS) avoid text reuse from the external EMC specifications (e.g. IEC, CISPR) and replace it by the direct reference.

Discussion: 

Decision: 

The document was Noted



R4-1802938
TP to TR 38.817-02: simplification of the BS EMC specification (11.1)





38.817-02 v0.5.0





Source: Huawei

Abstract: 

In this contribution a TP to TR 38.817-02 is proposed for simplified approach to the EMC BS specifications structure and content in RAN4.

Discussion: 

Decision: 

The document was Revised in R4-1803308
R4-1803308
TP to TR 38.817-02: simplification of the BS EMC specification (11.1)





38.817-02 v0.5.0





Source: Huawei

Abstract: 

In this contribution a TP to TR 38.817-02 is proposed for simplified approach to the EMC BS specifications structure and content in RAN4.

Discussion: 

Decision: 

The document was Approved.



7.8.1
Editor input for BS EMC spec (38.113) [NR_newRAT-Core]

R4-1802065
On Section 8.1 in TS 38.113 (NR): Test Configurations (Emission)





38.113 v..





Source: Ericsson

Abstract: 

This contribution discusses on the structure of the test configuration section 8.1

Discussion: 

Decision: 

The document was Noted



R4-1802067
On Section 9.1 in TS 38.113 (NR): Test Configurations (Immunity)





38.113 v..





Source: Ericsson

Abstract: 

This contribution discusses on the structure of the test configuration section 9.1

Discussion: 

Decision: 

The document was Noted



R4-1802948
Draft CR to TS 38.113: further details on Rx exclusion bands (4.4.2)





38.113 v15.0.0





Source: Huawei

Abstract: 

In this Cat. F CR, correction of the terminology used for the Rx exclusion bands is introduced (alignment with TS38.104), as well as clarifications on the multi-band operation and the SDL bands.

Discussion: 

Decision: 

The document was Revised in R4-1803309
R4-1803309
Draft CR to TS 38.113: further details on Rx exclusion bands (4.4.2)





38.113 v15.0.0





Source: Huawei

Abstract: 

In this Cat. F CR, correction of the terminology used for the Rx exclusion bands is introduced (alignment with TS38.104), as well as clarifications on the multi-band operation and the SDL bands.

Discussion: 

Decision: 

The document was Endorsed



7.8.2
Core requirements [NR_newRAT-Core]

R4-1802063
Definition of Exclusion Bands for AAS and NR





38.113 v..





Source: Ericsson

Abstract: 

This contribution aims at providing elements to the discussion on exclusion bands for receiver/transmitter for AAS and NR

Discussion: 

Decision: 

The document was Noted.

R4-1803310 WF on Definition of Exclusion Bands for AAS and NR






Source: Ericsson

Decision: 

The document was Withdrawn
7.8.2.1
Emission requirements [NR_newRAT-Core]

R4-1802066
Draft CR to TS 38.113: Section 8.1 Test Configurations





38.113 v15.0.0





Source: Ericsson

Abstract: 

This CR proposes text for test configuration section 8.1

Discussion: 

Decision: 

The document was Noted.
R4-1803311
Draft CR to TS 38.113: Section 8.1 Test Configurations





38.113 v15.0.0





Source: Ericsson

Abstract: 

This CR proposes text for test configuration section 8.1

Discussion: 

Decision: 

The document wasWithdrawn.



7.8.2.2
Immunity requirements [NR_newRAT-Core]

R4-1802064
Draft CR to TS 38.113: Exclusion Bands for Radiated Immunity Test





38.113 v15.0.0





Source: Ericsson

Abstract: 

This CR introduces a definiton of Exclusion bands for Radiated Immunity tests

Discussion: 

Decision: 

The document was Noted.



R4-1802068
Draft CR to TS 38.113: Section 9.1 Test Configurations





38.113 v15.0.0





Source: Ericsson

Abstract: 

This CR proposes text for test configuration section 8.1

Discussion: 

Decision: 

The document was Noted.



7.8.3
Performance requirements [NR_newRAT-Perf]

R4-1801523
Discussion on narrow band responses of NR BS during radiated immunity test





38.113 v..





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Noted.



R4-1803312 WF on narrow band responses






Source: ZTE Corporation

Discussion: 

Decision: 

The document was Noted
R4-1801524
DraftCR to TS 38.113 subclause 4.3 narrow band responses on receivers





38.113 v15.0.0





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Noted.



R4-1801525
DraftCR to TS 38.113 subclause 5.1 and 5.4





38.113 v15.0.0





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Revised in R4-1803313
R4-1803313
DraftCR to TS 38.113 subclause 5.1 and 5.4





38.113 v15.0.0





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Endorsed



R4-1801526
DraftCR to TS 38.113 subclause 8.1.1





38.113 v15.0.0





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Noted.



R4-1801527
DraftCR to TS 38.113 subclause 8.2.1.2 radiated emission test method





38.113 v15.0.0





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Revised in R4-1803314
R4-1803314
DraftCR to TS 38.113 subclause 8.2.1.2 radiated emission test method





38.113 v15.0.0





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Endorsed



R4-1801528
DraftCR to TS 38.113 subclause 9.1.1





38.113 v15.0.0





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Revised in R4-1803315
R4-1803315
DraftCR to TS 38.113 subclause 9.1.1





38.113 v15.0.0





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Endorsed



R4-1802055
Draft CR to Section 6.3 in TS 38.113 (NR): Performance criteria for continuous phenomena for Ancillary equipment





38.113 v15.0.0





Source: Ericsson

Abstract: 

Draft CR defining the performance criteria for continuous phenomena for Ancillary equipment

Discussion: 

Decision: 

The document was Endorsed



R4-1802056
Draft CR to Section 6.4 in TS 38.113 (NR): Performance criteria for transient phenomena for Ancillary equipment





38.113 v15.0.0





Source: Ericsson

Abstract: 

Draft CR defining the performance criteria for transient phenomena for Ancillary equipment

Discussion: 

Decision: 

The document was Endorsed



R4-1802057
Draft CR to Section 8.4 in TS 38.113 (NR): Test method for conducted emissions, AC mains power input/output port





38.113 v15.0.0





Source: Ericsson

Abstract: 

Draft CR defining the test method for conducted emissions, AC mains power input/output port

Discussion: 

Decision: 

The document was Endorsed



R4-1802058
Draft CR to Section 8.5 in TS 38.113 (NR): Test method (Conducted emissions, telecommunication port)





38.113 v15.0.0





Source: Ericsson

Abstract: 

Draft CR defining the test method (Conducted emissions, telecommunication port)

Discussion: 

Decision: 

The document was Noted.
R4-1803316
Draft CR to Section 8.5 in TS 38.113 (NR): Test method (Conducted emissions, telecommunication port)





38.113 v15.0.0





Source: Ericsson

Abstract: 

Draft CR defining the test method (Conducted emissions, telecommunication port)

Discussion: 

Decision: 

The document was Withdrawn.



R4-1802059
Draft CR to Section 8.2 in TS 38.113 (NR): Test method and Interpretation of the Measurement Results (Radiated Emission, BS)





38.113 v15.0.0





Source: Ericsson

Abstract: 

Draft CR defining the test method and Interpretation of the Measurement Results (Radiated Emission, BS)

Discussion: 

Decision: 

The document was Noted.



R4-1802060
Draft CR to Section 9.2 in TS 38.113 RF Electromagnetic Field (spatial exclusion)





38.113 v15.0.0





Source: Ericsson

Abstract: 

Draft CR on RF Electromagnetic Field (spatial exclusion)

Discussion: 

Decision: 

The document was Noted.

R4-1803317
Draft CR to Section 9.2 in TS 38.113 RF Electromagnetic Field (spatial exclusion)





38.113 v15.0.0





Source: Ericsson

Abstract: 

Draft CR on RF Electromagnetic Field (spatial exclusion)

Discussion: 

Decision: 

The document was Withdrawn.


R4-1802061
On Section 9.3 in TS 38.113 (NR): Test method and level for Electrostatic Discharge





38.113 v..





Source: Ericsson

Abstract: 

This contribution presents our view on ESD tests

Discussion: 

Decision: 

The document was Noted.



R4-1802062
Draft CR to Section 9.3 in TS 38.113 (NR): Test method and level for Electrostatic Discharge





38.113 v15.0.0





Source: Ericsson

Abstract: 

Draft CR defining the test method and level for Electrostatic Discharge

Discussion: 

Decision: 

The document was Endorsed



R4-1802949
Draft CR to TS 38.113: Test conditions for NR BS EMC (4)





38.113 v15.0.0





Source: Huawei

Abstract: 

In this Cat. B CR, test conditions for the NR BS EMC specification are proposed.

Discussion: 

Decision: 

The document was Revised in R4-1803318
R4-1803318
Draft CR to TS 38.113: Test conditions for NR BS EMC (4)





38.113 v15.0.0





Source: Huawei

Abstract: 

In this Cat. B CR, test conditions for the NR BS EMC specification are proposed.

Discussion: 

Decision: 

The document was Endorsed

R4-1802069
Discussion on EMC Conformance tests





38.113 v..





Source: Ericsson

Abstract: 

This contribution aims at providing elements to the discussion on EMC conformance tests

Discussion: 

Decision: 

The document was Withdrawn.


7.9
RRM requirements [NR_newRAT-Core]

7.9.1
RRM General (Ad-hoc MoM etc) [NR_newRAT-Core]

Ad hoc minutes
R4-1803119
Ad hoc minutes for measurement gap and measurement capability






  CR-  rev  Cat:  () v





Source: Intel
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


R4-1803120
Ad hoc minutes for for measurement and mobility  






  CR-  rev  Cat:  () v





Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


R4-1803121
Ad hoc minutes for for Timing and signaling characteristics






  CR-  rev  Cat:  () v





Source: Huawei
Abstract: 

This contribution provides the way forward on 

Discussion: 

Qualcomm: some wording need to improved for the agreement captured in the Tdoc as follows.
Agreement: The wording in the following needs be improved.
“When the transmission timing error between the UE and the reference timing exceeds Te, the UE shall be capable of changing the transmission timing according to the received downlink frame of the reference cell, and is required to adjust its timing to within Te. The UE is only required to make this adjustment after the reception of a SS block or TRS, provided there is SSB or TRS available at the UE in the last [160ms].
Decision:

Approved


General discussion on CSI-RS based RRM requirements
R4-1801461
General discussion on CSI-RS based RRM requirements





Source: CMCC

Abstract: 

This contribution provides general discussion on CSI-RS based RRM requirements, the observation and proposals are:
Proposal 1：RAN4 shall define CSI-RS based beam management requirements, at least including accuracy requirements. While for delay requirements, it is depending on RAN1 progress. If RAN1 do not define mechanism on L1 RSRP measurement and report, RAN4 shall define delay requirement for beam management. 
Proposal 2: RAN4 shall define CSI-RS based RLM                                 requirements.
Proposal 3: RAN4 shall define CSI-RS based RSRQ and SINR requirements
Proposal 4: RAN4 shall define CSI-RS based L3 mobility requirements.
Discussion: 

Intel: we agree with using CSI-RS based measurement for beam management and RLM for intra-frequency. But for L3 mobility, we do not see too much gain and prefer not to have requirements. Unlike LTE, where the SSS is transmitted unidirecationally, CSI-RS for NR is UE perspective. How can network control the direction of CSI-RS?

CMCC: We disagree that CSI-RS cannot provide the gain. Especially for sub-6GHz, CSI-RS measurement would be more accuracy to reflect the channel quality than SSB. The beam management based on CSI-RS can be left to network to configure UE. It is not necessary to configure totally differently for each UE. We can reduce the complexity of network.
Huawei: Support the proposals. For L3 mobility, we have some analysis on the benefit. From UE functionality and network feasilbity, we also think that CSI-RS based can bring in benefits.
LGE: General we agree with CSI-RS based for serving cell RRM requirements. UE should use the serving cell timing. In real field, UE cannot assume sync always. We need clearly define the async behaviour in RAN1. If we consider without SMTC, we may need some gap and the data transmission opportunity would be reduced and performance will degrade.

CMCC: I do not understand why it is said sync behaviour and async behaviour are not clear. It may increase the UE effort. But we could not deny the gain for sync case. Most NR system is TDD case. Async case is not typical.
Nokia: In general, we support this paper and we show the reason why to need the mobility requirements. Otherwise we will have different devices in the future. It could introduce the further delay for handover without CSI-RS based measurement.
Mediatek: we share the similar view as LGE and Intel, since CSI-RS based measurement may increase the complexity and power consumption. In SSB, we have cell defined SSB term. But for CSI-RS we do not have such mechanism.

CMCC: the same reply as previous.
ZTE: In general we agree with CMCC proposals. And we had paper to analysis the necessity for CSI-RS based RRM. We prefer to introduce L3 mobility related requirements.
Qualcomm: On the use case that CMCC mentioned, we do not think we should measure there. UE has to do measurement when there is asynchronization, which increase the complexity.

CMCC: The target cell can understand well about the load. It is beneficial for UE to measure that part.
CATT: Support all the proposals.
Ericsson: the measurement accuracy is performance part. The beam management is L1 RSRP.

Nokia: we should define the core requirement.
Mediatek: we wonder whether we should measure the RSRQ. 

CMCC: the neighbour cell measurement can help serving cell better understand the channel quality and determine whether to do inter-cell handover. This purspose is already considered in LTE. When the SSB collide between cells, the SSB based RSRQ could not reflect the quality. And there is other benefit that the UE does not need switch back and forth.

Huawei: we support what CMCC responded here. If there was not SSB within active BWP, CSI-RS is the only opportunity to measure the channel quality.

Mediatek: RAN1 is discussing the solution. The other solution is just to follow PCell SSB.

Huawei: The technically, we do not think such measurement can reflect the realy channel quality in the whole band. For LTE, UE could not rely on the serving cell even for LTE intra-frequency measurement case.
· RAN4 shall define CSI-RS based RSRQ and SINR requirements for serving cell.
Agreements:
· RAN4 shall define CSI-RS based beam management requirements.

· This CSI-RS based beam management is only for serving cell. 

· RAN4 shall define CSI-RS based RLM requirements.

Decision:

Noted


R4-1802665
Discussion on scope of CSI-RS RRM requirement





Source: Huawei, HiSilicon

Abstract: 

In this contribution we provide discussion on necessity of CSI-RS based RRM measurement and RLM functionalities and corresponding RRM requirement. After discussion the following observations and a scope of CSI-RS RRM requirement are provided:

Observation 1: it is possible that UE is configured with BWP or SCC without SSB. In these scenarios, CSI-RS is the only choice for RRM measurement and RLM.
Observation 2: Even when there is SSB transmitted, CSI-RS could still be more flexible than SSB for UE in connected mode for the purposes of RRM measurement and RLM.
Observation 3: CSI-RS based RRM measurement and RLM requirements are necessary.
Proposal 1: At least the following requirement should be defined in Rel-15
· UE measurement capability regarding CSI-RS based RRM measurement

· Radio link monitoring (including beam failure recovery) 

· CSI-RS based RRM measurement to support CSI-RS based beam management, mobility, CA management

Discussion: 

Decision:

Noted


R4-1802796
CSI-RS and CSI-RS based L3 Mobility





38.133 v..





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper we discussed some of the general parts of CSI-RS and in particular we look at the CSI-RS based mobility. Based on the discussion we observe:

Observation 1: Not supporting CSI-RS RRM requirements in Rel-15 will create two distinct device types.

Observation 2: Network will need to cope with 2 distinct mobility capable type of devices for a long period.

Observation 3: Network will need to know each device types support or not of CSI-RS RRM which increases network complexity.

Observation 4: Having two different mobility models already in NR baseline will increase the overall system complexity.

Observation 5: It will likely be very difficult to optimize mobility for both types of devices.

Observation 6: Continuously having serving cell gap assisted measurements active will have negative system impact.

Observation 7: UE measurement complexity would need to be accounted when defining the requirements for CSI-RS RRM.

Observation 8: One option is to define CSI-RS RRM for intra-frequency only to lower the UE complexity.
Observation 9: RAN4 will need to discuss the intra-frequency/inter-frequency CSI-RS measurement definition to account for UE operating BWP.

Observation 10: Without support of CSI-RS RRM mobility in a multi-TRP environment will be compromised.

Observation 11: Not supporting CSI-RS RRM mobility will likely increase the interference in the system at least in a multi-TRP environment.

Based on the observation and the potential significant impact from not supporting CSI-RS RRM requirements in Rel-15 we propose:

Proposal: CSI-RS RRM requirements are defined in Rel-15.
Discussion: 

NTT DOCOMO: different from LTE, we have multiple TRP. Can we use different SSB for difffernt TRPs? Do you find some problem for that scenario?

Nokia: I have limited amount of SSBs for a cell. In high frequency, we need to put different TRP to address the shaow effect.
Intel: In general for complexity analysis, we agree with that. Not increasing network but also the UE complexity. That is why companies proposed to define SSB based mobility. For TRP, at least from serving cell perspective, the TRP management should be covered in the beam management case. For inter-cell, we wonder if the multiple TRP should be considered.

Huawei: Network may not have such many separate SSB for each TRP. In that case, UE is difficult to distinguish which TRP will be used. The efficiency can be increased by using CSI-RS based measurement.

Qualcomm: Having UE with different mobility will exist. For December drop, we do not have CSI-RS based measurement.


Nokia: that should be included. The early drop include NSA, which is slightly different.

Nokia: there is complexity on both network and UE sides. We need to find the cost on both sides. When looking at the complexity, if we have Rel-15, there may be quite long time effect since there will be two types of UE.
Decision:

Noted


R4-1801504
Scope and complexity analysis on CSI-RS measurement





Source: MediaTek inc.

Abstract: 

In this paper, we summarize the UE complexity and open issues regarding the scope of CSI-RS measurement. We have the following observations and proposals:

Observation 1: For intra-frequency and inter-frequency CSI-RS measurement, if associated SSB is not configured, UE shall perform CSI-RS measurement based serving cell’s timing.
Observation 2: For intra-frequency and inter-frequency CSI-RS measurement, if associated SSB is configured but frame boundaries of cells are not aligned in half frame (i.e. timing difference > 0.25ms), UE may be mandated to decode PBCH of neighboring cells.
Observation 3: Compared to SSB-based measurement, additional UE complexity is needed for CSI-RS based measurement in order to get the frame boundary information for the target cell. REF _Ref506601586 \h  \* MERGEFORMAT 

Observation 4: Intra-/Inter-frequency CSI-RS measurement could introduce more UE complexity and power consumption.
Observation 5: The scope of CSI-RS is important for on-time delivery of RAN4 SPEC.
Proposal 1: Prioritize CSI-RS measurement for serving cell, i.e. RLM and beam management.
Discussion: 

Decision:

Noted


R4-1802377
Scope of CSI-RS Requirements in Rel.15





Source: Qualcomm Incorporated

Abstract: 

In this paper we presented a brief qualitative analysis of the benefits of CSI-RS based RRM use cases. Based on this analysis we propose to limit the scope of CSI-RS based RRM requirements in Rel.15 to the serving cell as follows:

Define requirements for CSI-RS based RRM measurements only for intra-cell RRM:

- beam management (measurements of CSI-RS resources only in the serving cell)

- RLM (CSI-RS can be used as RLM-RS)

- Measurement capability (how many CSI-RS resources UE should be able to monitor and report)
Discussion: 

Mediatek: about the measurement capability, it depends on the scope. If we do not introduce the inter-frequency, we do not need change the capability.

Qualcomm: for beam management, we should have requirements of how many beams to be monitored …

Decision:

Noted


R4-1801820
On the CSI-RS based RRM





38.133 v..





Source: Intel Corporation

Abstract: 

So based on the above analysis, we think the RAN4 requirements for CSI-RS based RLM is necessary.

Proposal 1: the RAN4 requirement for CSI-RS based RLM is necessary.
Proposal 2: the RAN4 requirement for CSI-RS based beam management for serving cell is necessary, but it’s FFS whether this requirement shall be captured in RRM spec or demod spec.

Proposal 3: the RAN4 requirement for CSI-RS based measurement for neighbour cells is unnecessary.

To follow up the discussion in last meeting, we would like to propose the requirement necessity as in the following table:

	Frequency range
	Purpose
	Target cell
	Necessity
	Comment

	FR1
	RLM
	Serving cell
	Needed
	

	
	Beam management
	Serving cell
	Needed
	FFS whether this requirement shall be captured in RRM spec or demod spec

	
	Measurement
	Neighbour cell
	Not needed
	

	FR2
	RLM
	Serving cell
	Needed
	

	
	Beam management
	Serving cell
	Needed
	FFS whether this requirement shall be captured in RRM spec or demod spec

	
	Measurement
	Neighbour cell
	Not needed
	


Discussion: 

Decision:

Noted


R4-1802440
Discussion on CSI-RS based RRM requirements





Source: LG Electronics Inc.

Abstract: 

In this contribution, we provide our views on CSI-RS based RRM requirement. Considering CSI-RS based RRM measurement operation based on current RAN1 agreements, we observe
· Observation 1: UE cannot perform inter-frequency measurement based on CSI-RS in asynchronous case when associated SSB is not configured.
· Observation 2: For neighbor cell RRM measurement based on CSI-RS which is not within SSB duration, measurement delay and opportunity of data transmission/reception could be increased and decreased, respectively.
Based on observations, we propose
· Proposal: In Rel-15, do not introduce CSI-RS based RRM requirements except serving cell related RRM requirements. 
Discussion: 

Decision:

Noted


Way forward
R4-1802666
Way forward on scope of CSI-RS RRM requirement





Source: Huawei, HiSilicon

Abstract: 

Principles for discussion of scope
· Keep the reasonable RAN4 workload to make sure timely completion of the whole RRM requirements

· Take into account the acceptable UE complexity

· Focus on the scenarios which are used for defining CSI-RS RRM measurement in RAN1/2

CSI-RS RRM scope in Rel-15
· At least the following requirement should be defined in Rel-15

· UE measurement capability regarding CSI-RS based RRM measurement

· Radio link monitoring (including beam failure recovery) 

· CSI-RS based RRM measurement to support CSI-RS based beam management, mobility, CA management 

· RAN4 should investigate the justification to further introduce CSI-RS RRM requirements, which at least include

· Gap sharing between SSB based and CSI-RS based measurement

· The scope of CSI-RS RRM work should depend on the outcome of the study on justification.

· The scope of CSI-RS RRM requirement should be concluded in RAN4 #86 

Discussion: 

Intel: the related content in Huawei paper is controversial. And we also need to capture the agreement and include what will be discussed in the future meeting.
Decision:

Revised to R4-1803114 (from R4-1802666) 


R4-1803114
Way forward on scope of CSI-RS RRM requirement





Source: Huawei, HiSilicon

Abstract: 

Agreement:
· RAN4 will further investigate the following scenarios for RAN4 RRM requirements in Rel-15

· CSI-RS based RSRP, RSRQ and RS-SINR measurement 

· Scenario A: Intra-frequency gapless measurement for neighbor cells and serving cells
· Scenario B: SCC without SSB for CA cases
· Conclude the scope discussion in RAN4#86bis
Discussion: 

Decision:

Noted


R4-1801821
Wayforward on CSI-RS based RRM





38.133 v..





Source: Intel Corporation

Abstract: 

Agreement on necessity of CSI-RS RRM requirements
	Frequency range 
	Requirement type 
	Target cell 
	Necessity 
	Comment 

	FR1 
	RLM 
	Serving cell 
	Needed 
	  

	
	Beam management 
	Serving cell 
	Needed 
	FFS whether this requirement shall be captured in RRM spec or demod spec 

	
	Measurement 
	Neighbour cell 
	Not needed 
	  

	FR2 
	RLM 
	Serving cell 
	Needed 
	  

	
	Beam management 
	Serving cell 
	Needed 
	FFS whether this requirement shall be captured in RRM spec or demod spec 

	
	Measurement 
	Neighbour cell 
	Not needed 
	  


Discussion: 

Decision:

Noted


38.133 draft CR: updated specification skeleton
R4-1801840
Draft CR on the skeleton of TS36.133





38.133 v15.0.0





Source: Intel Corporation

Abstract: 

· Change 1: Add new section 9.4 Inter-RAT measurements

· Change 2: Add new section 10.3 and 10.4 for WCDMA and GSM measurement performance requirements

· Change 3: Revise the section name of 9.1.3.1 and 9.1.3.2. Add new section 9.1.3.1a and 9.1.3.2a as dedicated sections for SA. Move terms “NSA” and “SA” at the beginning of section title to highlight the corresponding sections are dedicated for NSA or SA

(38.133 draft CR)
Discussion: 

Ericsson: in principle we are OK to separate SA and NSA. The CR does not base on the agreed CR. I do not see the need to have [] in the heading of sections. For change #2, for SA we do not have any GSM and WCDMA, and wonder if the change is needed.

Intel: It is true that the skeleton is based on 15.0.0. But we do not have version to merge January CR into the spec. It seems straightforward to base on the latest version of spec. For [], we are open to that. The key point is that we want to highlight the SA and NSA. For GSM and WCDMA, I think the intention is to include is not for SA but for NSA. Should we capture them in 36.133 or 38.133? In our view, that should be included in both 36.133 and 38.133. We can make it clear that it is only for NSA.

Ericsson: For WCMDA and GSM, we do not agree to duplicate them in 38.133.

Qualcomm: we should not duplicate everything. Duplication is really problem.

Intel: the content wise, I agree with the large part is the same as 36.133. Are we going to introduce the EN-DC inter-RAT into 38.133 or keep it unchanged? When we define the measurement gap, we do refer to inter-RAT measurement in 38.133. But Ericsson proposed to specify nothing but simply refer to 36.133. We would like to know the potential impact to NR carrier. For the measurement gap configuration, we agreed to use LTE gap to EN-DC. We should make clear the impact to EN-DC.

Huawei: In Huawei paper and Nokia CR to capture it in the new section by using the different term for scaling factor for this inter-RAT WCDMA.
Huawei: In general we are fine with the structure. For CSI, just beam management requirement is defined. We can further update it. About the measurement of WCDMA and GSM, that may not be supported in this release for SA, but we see the section for it. In 38.331 there is no signalling to support WCDMA and GSM inter-RAT measurement.

Intel: I do not touch anything based on December version for CSI-RS measurement. We can clean the CR again based on the upcoming agreements. I do not know if Huawei propose to delay the inter-RAT to later release.
LGE: The section #9 the title does not match the content. The content is not stable.

Intel: if you are talking about CSI-RS, we can clean it up in this meeting after the agreement. Otherwise, please let me know which part is misalignment.
ZTE: I wonder if we can separate SA and NSA in higher level. And we can add the new section for SA.

Intel: there is a huge of overlapping between SA and NSA. But we are open for further discussion what is the best way to do.
Decision:

Revised to R4-1803115 (from R4-1801840) 


R4-1803115
Draft CR on the skeleton of TS36.133





38.133 v15.0.0





Source: Intel Corporation

Abstract: 

· Change 1: Add new section 9.4 Inter-RAT measurements

· Change 2: Add new section 10.3 and 10.4 for WCDMA and GSM measurement performance requirements

· Change 3: Revise the section name of 9.1.3.1 and 9.1.3.2. Add new section 9.1.3.1a and 9.1.3.2a as dedicated sections for SA. Move terms “NSA” and “SA” at the beginning of section title to highlight the corresponding sections are dedicated for NSA or SA

(38.133 draft CR)
Discussion: 

Ericsson: 
Decision:

Endorsed


38.133 draft CR: update of definition, symbols and abbreviations
R4-1802802
Remove NG-RAN abbreviation from the reference list of 38.133





38.133
  CR-0031  Cat: F (Rel-15) v15.0.0





Source: InterDigital, Inc.

Abstract: 

TS38.133 contains the NG-RAN reference. RAN3 removed this abbreviation and let 38.300 section 4.1 description to stand on its own.

Remove NG-RAN reference as per RAN3 decision.

(38.133 CR)
Discussion: 

Decision:

Endorsed


R4-1802853
Editorial corrections





38.133 v15.0.0





Source: Ericsson

Abstract: 

Editorial corrections
Incomplete list of definitions, symbols, abbreviations

Updated lists of definitions, symbols, abbreviations.
(38.133 draft CR)
Discussion: 

Huawei: Ts is not used the spec. Why do you have condition for EN-DC?

Ericsson: if you look at RAN1 spec, both Ts and Tc are used. In the definition of EN-DC

Intel: we agree with Huawei and we should keep the reference to other WGs’ spec.
Decision:

Revised to R4-1803148 (from R4-1802853) 


R4-1803148
Editorial corrections





38.133 v15.0.0





Source: Ericsson

Abstract: 

Editorial corrections
Incomplete list of definitions, symbols, abbreviations

Updated lists of definitions, symbols, abbreviations.
(38.133 draft CR)
Discussion: 

Huawei: Ts is not used the spec. Why do you have condition for EN-DC?

Ericsson: if you look at RAN1 spec, both Ts and Tc are used. In the definition of EN-DC

Intel: we agree with Huawei and we should keep the reference to other WGs’ spec.
Decision:

Revised to R4-1803494 (from R4-1803148) 


R4-1803494
Editorial corrections





38.133 v15.0.0





Source: Ericsson

Abstract: 

Editorial corrections
Incomplete list of definitions, symbols, abbreviations

Updated lists of definitions, symbols, abbreviations.
(38.133 draft CR)
Discussion: 

Decision:

Endorsed


R4-1803513
CR to TS38.133





38.133 v15.0.0





Source: Intel
Abstract: 

Endorsed draft CRs from RAN4-NR-AH#1801 and RAN4#86
Discussion: 

Decision:

The document was E-mail approval.

Post-meeting note: The document was agreed by email.
7.9.2
UE measurement capability (38.133/36.133) [NR_newRAT-Core]

7.9.2.1
System level simulation [NR_newRAT-Core]

Dynamic system level simulation
R4-1802466
Dynamic System Level Simulation Results for FR2 Mobility





Source: Qualcomm Incorporated

Abstract: 

We make the following observations and proposals in this paper:

Proposal 1: RAN4 should keep UE complexity in mind when specifying the minimal number of beams to be monitored per frequency layer. 

Observation 1: In general, the probability of a beam not in the active beam set showing up as a serving beam is higher as the mobility condition (or speed) of the UE increases. 

Observation 2: While these probability numbers appear to be comparable between pedestrian scenario and high mobility for small Δ values (e.g., 80 ms), they generally increase for large Δ values especially with small K. 

Observation 3: Nevertheless, for a measurement period of Δ = 400 ms, K = 8-12 appears to be sufficient in maintaining the active beam set failure probabilities below a ~7% threshold even in high mobility conditions such as those captured in Table II. Note that such a maintenance is possible with Δ = 400 ms in low mobility conditions such as those captured in Table I with an even lower ~5% threshold. Comparable numbers for Δ = 200 ms are a ~5% and a ~3% failure rate, respectively. 

Observation 4: Furthermore, for those (small fractions of) UEs for whom the serving beam is from outside the active beam set, the median of the SINR gap is ~3.2 dB with K = 8 and ~2.2 dB with K = 12, both measured at Δ = 160 ms. 

Observation 5: A very low radio link failure rate (< 0.5%) can be supported with both Δ = 200 or 400 ms. 

Proposal 2 (Proposed Requirements):  

· UE shall be able to monitor/detect at least 3 [4] cells for intra-frequency. 

· UE shall be able to monitor/detect at least 8 SS beams for intra-frequency and 12-16 SS beams in all. 

Proposal 3: Δ = 400 ms is used for measurement period. 
Discussion: 

Samsung: for #1 we agree with it and UE complexity should be considered. Dynamic simulation is a good way. In dynamic simulation, in RAN1 38.900, do you use the same channel model in your simulation? For #2, for the cell number, we have similar proposal. Does the total number include inter and intra and all?

Qualcomm: We have model spatical consistency in the TR. On total number is intra-frequency (serving + neighour). For inter, we have no number.
Huawei: Do you consider Rx beam sweepting in your simulation? Due the Rx beam sweeping the RLM may be impacted.

Qualcomm: we do not explicitly model the Rx beam sweeping. You can assume to do each beam very 80ms. For RLM, we take one sample and just do averaging across 5. In practice, RLM, we need make sure UE do RLM and measurement on the different beams.

Huawei: UE can measure one UE Rx beam within the mentioned time. It seems like one-shot measurmenet.

Qualcomm: we need to find the balance. The mobility will be impacted. There is trade-off between mobility and how many beams UE can observe.
Nokia: we mentioned early and we see the deployement with a large number of beams. We need to find the balance between UE complexity and beam number.

Qualcomm: the sector is narrower which increase the beams. Although there are many beams, the SINR for them would be same.
Intel: what is 400ms based? What STMC is usesd for 400ms?

Qualcomm: if the SMTC periodicity is higher, we should scale the requirement.
Mediatek: we have different view on how to define the outage. If after 200/100ms, if we can find one beam from serving cell, we do not claim outage event. The outage event is defined as all the beams observed in T1 could not found in T2. We should aligne the metric.

Qualcomm: for RLM, we look to four best beams and if they are below -8dB and go RLF.
Decision:

Noted


R4-1802798
Dynamic simulation results for NR Mobility in FR2





38.133 v..





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we continue the discussion and present additional dynamic system level simulation results. In the simulations we let the UE track a different number of cells to determine if there is saturation point. Having determined a potential number of cells we apply similar approach for beams. Based on the results we can observe:

Observation 1: RAN4 need to discuss beam/SSB block latencies.

Observation 2: RAN4 need to discuss cell change latencies (handover).

Observation 3: The results shown are only applicable assuming 2Rx panels in UE.

Observation 4: at 30kmh mobility an L1 measurement period of 40ms would be sufficient.

Observation 5: Tracking more than 5 intra-frequency cells might not add any additional system gain under the given conditions. 

Observation 6: Tracking 1 beam per cell is not sufficient.

Observation 7: Tracking 6 beams per cell still leaves possible candidate beams not tracked by the UE.

Observation 8: Number of beams to track per cell is clearly higher than 2.
Discussion: 

Samsung: for observation #6~8, it seems like in the simulation nokia use the fixed number of cell to monitor. If we look at the CDF, the maximum number of beam is cell* beam number. From that, we can directly conclude the observation #6 ~8, i.e., one beam per cell is sufficient. How can we get the conclusion from that figure? Our capability is for total number of beam for the layer. Here the assumption is different.

Nokia: As stated in this paper, we do not see how much beam in all UE should need to track. One thing we need is that for high frequency UE need to track enough beam in multiple TRP scenario.
Qualcomm: On number of cell and beam, is the static or dynamic? We should look at the SINR. We should look at the missed probability when the beam is best but UE misses it.

Nokia: it is dynamic and UE is moving around. We take into account the cell detection delay rather than handover delay. Currently, we track the best cell always.
Mediatek: For figure #5, we are not sure why the numbers of beam on center cell and edge of cell are the same.

Nokia: We have other paper to evaluate how many beams UE can observe in the cell edge and cell center.
Decision:

Noted


R4-1802465
Dynamic System Level Simulation Results for FR2 Mobility





Source: Qualcomm Incorporated

Abstract: 

Discussion: 

Decision: 

The document was withdrawn.



Other system level simulation
R4-1802797
Static SLS on Number of cells and SS-Blocks





38.133 v..





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we continue the discussion and present new system level simulation results based including results using a high number of beams per cell. Based on the results we observe:

Observation 1: UE location is not having significant impact on the number of detectable cells.

Observation 2: UE location is not having significant impact on the number of detectable beams/SSBs.

Observation 3: The number of panels assumed in UE significantly impacts the total number of cells and beams/SSBs the UE can detect.

Observation 4: The number of detectable beams/SSBs per cell does not change significantly depending on whether the UE is located at the cell edge or the number of panels assumed used in the UE.

Observation 5: When increasing the number of SSBs/beams in the system the total number of detectable SSBs/beams by the UE increases.

Observation 6: There seems to be a linear trend between used SSBs/beam at the gNB side and the number of SSBs/beams the UE can detect.

Observation 7: Omni directional antenna at UE side is not a suitable assumption when developing UE requirements for higher carrier frequencies.

Observation 8: Using 2Rx panel assumption on UE side when developing the minimum requirements for FR2 seems more realistic.
Discussion: 

Decision:

Noted


7.9.2.2
Frequency layer number, cell number and beam number [NR_newRAT-Core]

Way forward
R4-1802836
Way Forward on the number of cells and beams for SSB-based measurements





Source: Ericsson, NTT DoCoMo, Nokia, Nokia Shanghai Bell, CATT

Abstract: 

Way Forward on the number of cells and beams for SSB-based measurements

Discussion: 

Decision:

Noted


R4-1801824
Wayforward on UE measurement capability of cell and beam number





38.133 v..





Source: Intel Corporation

Abstract: 

· UE measurement capability of cell and beam number is defined in the following table: 

	FR1 
	FR2 

	Intra-frequency 
	Inter-frequency 
	Intra-frequency 
	Inter-frequency 

	# cells 
	# beams 
	# cells 
	# beams 
	# cells 
	# beams 
	# cells 
	# beams 

	8
	12
	4
	6
	8
	16
	4
	8


Discussion: 

Decision:

Noted


R4-1803489
Way forward on number of cells and beams for intra-frequency measurements in FR2





38.133 v..





Source: Qualcomm, Samsung, Intel, LGE, MediaTek

Abstract: 

Discussion: 

Ericsson/Nokia: disagree with the number. The number is pessimistic.

Qualcomm: do not think the number is pessimistic.
Mediatek: can we agree on cell number?

Ericsson/Nokia: want to see the whole package.
Decision:

Noted


Summary of proposals:
	Company
	FR1
	FR2

	
	Intra-frequency
	Inter-frequency
	Intra-frequency
	Inter-frequency

	
	# cells
	# SSBs/
# Beams
	# cells
	# SSBs/
# Beams
	# cells
	# SSBs/
# Beams
	# cells
	# SSBs/
# Beams

	Samsung 
	8
	[12]
	4
	[8]
	[4]
	[16]
	[2]
	[8]

	Intel
	8
	12
	4
	6
	8
	16
	4
	8

	ZTE
	8
	[16]
	4
	[8]
	8
	[24]
	4
	[12]

	NTT DOCOMO
	8
	[16]
	4
	[10]?
	8
	[24]
	4
	[12]?

	Huawei
	8
	16
	4
	9
	7
	19
	4
	12

	Ericsson/Nokia
	8
	[20]
	4
	[10]
	8
	[24]
	4
	[12]

	Qualcomm
	8
	12
	4
	--
	>3,[4]
	>8
	
	<4~8

	LGE
	8
	12
	4
	6
	8
	16
	4
	8

	Mediatek
	8
	12
	4
	6
	8
	16
	4
	8

	CATT
	8
	16
	4
	8
	8
	20
	4
	12


Agreement:
· For FR1, the cell numbers for intra-frequency and inter-frequency measurement capability are confirmed and the square brackets on those numbers will be removed
· Intra-frequency: cell number is 8
· Inter-frequency: cell number is 4
· For FR2, the cell number for inter-frequency measurement capability is 4.
Agreement:
It is agreed that the group needs conclude on all the numbers of cell and beams for both intra-and inter-frequency measurmenet capability in this meeting and put the number in the draft CRs with square bracket except for the numbers captured in the agreement above.
Qualcomm: 8 cell is already much compared to simulation results.
Ericsson: We should keep in mind that some UE measure 1 beam per Cell and other will measure 2 per cell. The performance is different.
7.9.2.2.1
Idle state and inactive state [NR_newRAT-Core]

R4-1802667
Consideration of UE capability in idle and inactive mode





Source: Huawei, HiSilicon

Abstract: 

In this contribution we provide further discussion on UE measurement capability in idle and inactive mode. After discussion the following proposals are made:

Proposal 1: For idle mode cell re-selection purposes, the NR capable UE shall be capable of monitoring at least 8 NR inter-RAT carriers when camping on an E-TURAN cell (captured in TS36.133).
Proposal 2: Total number of carriers to monitor is [14], including intra-frequency layer. (captured in TS38.133)
Proposal 3: including intra-frequency layer, total number of carriers to monitor is [10] for non-IncMon capable UE and [15] for IncMon capable UE. (captured in TS36.133)
Proposal 4: UE measurement capability in inactive mode can be defined as the same as that in idle mode.
Discussion: 

Ercisson: we should keep consistent for idle mode. For #3, we disagree.
Qualcomm: 8 inter-RAT in idle mode is too much.

Huawei: the total number is 8. The serving frequency should be taken into account.

Qualcomm: in connected mode, we do something and then we should do the same thing for idle mode, which is incorrect. In the real field, who will configure 8. Why should we monitor 14 carrier?

Intel: why is 15?


Huawei: the proposal 15 is for 36.133, by adding two more NR.

Qualcomm: we should revisit that number. For LTE the WCMDA channel is narrower. But for LTE the bandwidth is large but no one has such many number.


CMCC: Is it NR carrier number or LTE number? For LTE, we had agreed on 7 after the long discussion.

Huawei: that number was agreed for connected mode.
Samsung: For the extension of the additional for NSA, what is the intention? Why should the NR carrier be monitored.

Huawei: we do not talk about EN-DC. It is for idle mode and not for EN-DC operation.
Intel: for #3, we do not see the rationale to increase to 10.

Huawei: For 13 for IncMon capable UE, the NR is not taken into account. We want to cover NR. That is reason to add two more.
Agreement: UE should have the same capability in terms of frequency layer numbers for both idle mode and connected mode.
Decision:

Noted


R4-1803014
discussion on NR Idle Mode and Mobility for SA





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper we have analyzed which requirements RAN4 would need to define for Idle mode mobility for NR SA. Based on the discussion we make a number of observations:

Observation 1: RAN4 will need to define the number of NR carriers the UE should be capable of monitoring in Idle mode.

Observation 2: RAN4 will need to define the number of E-UTRAN carriers the UE should be capable of monitoring in Idle mode.

Observation 3: RAN4 will need to define the Total number of carriers the UE should be capable of monitoring in Idle mode.

Observation 4: UE only needs to support E-UTRAN inter-RAT measurements in NR SA Idle mode.

Based on the discussion and the agreement in the Reno meeting we propose following for the UE measurement capability in NR Idle mode:

Proposal 1: In Idle mode, the UE operating in NR SA mode shall be capable of supporting at least

-
Intra-frequency carrier, and

-
[7] NR Inter-frequency carriers, and

-
Depending on UE capability, [7] FDD E-UTRA inter-RAT carriers, and

-
Depending on UE capability, [7] TDD E-UTRA inter-RAT carriers.

Proposal 2: A UE in Idle mode shall be capable of monitoring a total of at least 13 carrier frequency layers

In [3, 5 and 6] we have provided draft CRs for the different sections.

Discussion: 

Decision:

Noted


36.133 CR
R4-1802668
CR on TS36.133 for UE capability in idle mode





36.133
  CR-5622  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

UE capability in idle mode needs to be extended to cover NR.

1.
Add NR carriers in idle mode UE capability measurement requirement

2.
Increased the total number of frequency layers to monitor to cover NR

Discussion: 

Decision:

Revised to R4-1803478 (from R4-1802668) 


R4-1803478
CR on TS36.133 for UE capability in idle mode





36.133
  CR-5622  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

UE capability in idle mode needs to be extended to cover NR.

1.
Add NR carriers in idle mode UE capability measurement requirement

2.
Increased the total number of frequency layers to monitor to cover NR

Discussion: 

Decision:

Agreed


38.133 draft CR
R4-1802669
CR on TS38.133 for UE capability in idle mode





38.133
  CR-0024  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

UE capability in idle mode needs to be introduced

1.
Introduce UE measurement capability in idle mode

Discussion: 

Decision:

Endorsed


R4-1803017
CR for 38.133 introducing UE measurement capability for NR Idle mode





38.133 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to introduce UE measurement capability for NR Idle mode.
To introduce UE requirements for UE measurement capability for NR Idle mode.

UE requirements for UE measurement capability for NR Idle mode added in section 4.2.2.1.

Discussion: 

Decision:

Noted


7.9.2.2.2
Connected state [NR_newRAT-Core]

R4-1802799
Summary discussion on number of cells and beams in FR2





38.133 v..





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we summarize the observations made based on both static and dynamic simulation results. Based on all the observations we propose following:

Proposal 1: RAN4 determines the number of beams per carrier by first determine the number of cells per carrier and then scale with number of beams per cells.

Proposal 2: More than 1 beam/SSB shall be monitored in FR1.

Proposal 3: RAN4 develops the UE requirements in FR2 assuming 2Rx panels in the UE.

Proposal 4: In FR2 the UE to be able to track at least [6] intra-frequency cells.

Proposal 5: Monitoring of 2 beam/SSB per cell in FR2 is not sufficient.

Proposal 6: The number of beams the UE need to track per cell in FR2 is higher than 2.

Further simulation work is need in order to determine the number of beams to monitor as well as cell detection and L1 measurement time.

Discussion: 

Qualcomm: for #1, this is one option. We do not follow this method to define the requirement.

Nokia: We agree that should per carrier.
Decision:

Noted


R4-1802286
Further Discussion on UE Measurement Capabilities





Source: Samsung

Abstract: 

In this paper, we maintained our proposals on cell/beam number to be monitored as our discussion paper in previous meeting, and emphasized the reasoning behind our proposal as summarized in following observation. 
Observation 1: The following factors should be considered in determining the cell/beam number to be monitored in mmWave: 
· More baseband processing resource is needed for one FR2 cell;
· The measurement period is expected to be much extended due to multiple RX beam candidates;
· SMTC could be shared by other purpose;
· System-level simulation results are based on ideal assumptions for beam management;
· Even based on ideal simulation assumption, limited cell/beam number detectable for FR2, especially for cell edge UE.

As proposed in previous meeting, the following cell/beam numbers to be monitored are maintained and summarized as below: 
	
	FR1
	FR2

	
	Intra-frequency
	Inter-frequency
	Intra-frequency
	Inter-frequency

	
	# cells
	# SSBs
	# cells
	# SSBs
	# cells
	# SSBs
	# cells
	# SSBs

	Samsung Proposal
	8
	[12]
	4
	[8]
	[4]
	[16]
	[2]
	[8]


Discussion: 

Decision:

Noted


R4-1801823
On UE measurement capability of cell and beam number





38.133 v..





Source: Intel Corporation

Abstract: 

In this contribution, we further discuss the UE measurement capability of cell and beam number.

Proposal: recommend companies to compromise to the following requirement:  
	FR1
	FR2

	Intra-frequency
	Inter-frequency
	Intra-frequency
	Inter-frequency

	# cells
	# beams
	# cells
	# beams
	# cells
	# beams
	# cells
	# beams

	8
	12
	4
	6
	8
	16
	4
	8


Discussion: 

Decision:

Noted


R4-1802696
Further discussion on UE measurement capability





Source: ZTE Corporation

Abstract: 

In this contribution, we further provide our views on UE measurement capabilities in NR. Based on the observations following proposals are present.
Proposal 1: The UE shall be capable of monitoring at least 8 cells for each intra-frequency layer and 4 cells for each inter-frequency layer for both FR1 and FR2.
Proposal 2: The number of beams is [16] for each intra-frequency layer and [8] for each inter-frequency layer for FR1.
Proposal 3: The number of beams is [24] for each intra-frequency layer and [12] for each inter-frequency layer for FR2.
Discussion: 

Decision:

Noted


R4-1802516
Remaining issues on UE measurement capability requirements





Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we presented our views on the UE measurement capability requirements for Rel-15 NR. Based on the discussion, we made following proposals. 
Proposal 1:
· For both FR1 and FR2:

· For SSB based intra-frequency measurement with and without measurement gap, UE shall be capable of simultaneously monitoring at least 8 identified SSB based intra-frequency cells.
· For SSB based inter-frequency measurement, UE shall be capable of performing SSB based measurements of at least 4 cells per frequency layer.
Proposal 2:
· For FR1, UE shall be capable of performing measurements of at least [16] SSBs with different SSB index and/or different PCI per frequency layer with at least 1 SSB per cell for SSB based intra-frequency measurement with and without measurement gap.

Proposal 3:
· For FR2, UE shall be capable of performing measurements of at least [24] SSBs with different SSB index and/or different PCI per frequency layer with at least 1 SSB per cell for SSB based intra-frequency measurement with and without measurement gap.

Discussion: 

Decision:

Noted


R4-1802670
Further discussion on UE measurement capability in connected mode





Source: Huawei, HiSilicon

Abstract: 

In this contribution we provide the summary of companies’ proposals on number of cells and beams and also our view on corresponding requirement. After discussion the following proposals are provided:

Proposal 1: in FR1, UE shall be able to simultaneously monitor 8 intra-frequency cells and 4 inter-frequency cells per frequency layer.
Proposal 2: in FR2, UE shall be able to simultaneously monitor 7 intra-frequency cells and 4 inter-frequency cells per frequency layer.
Proposal 3: in FR1, UE shall be able to simultaneously monitor 16 SSBs with different SSB index and/or different PCI per intra-frequency with at least 1 SSB per cell
Proposal 4: in FR1, UE shall be able to simultaneously monitor 9 SSBs with different SSB index and/or different PCI per inter-frequency with at least 1 SSB per cell
Proposal 5: in FR2, UE shall be able to simultaneously monitor 19 SSBs with different SSB index and/or different PCI per intra-frequency with at least 1 SSB per cell
Proposal 6: in FR2, UE shall be able to simultaneously monitor 12 SSBs with different SSB index and/or different PCI per inter-frequency with at least 1 SSB per cell
The summary of aforementioned proposals can be found in the following table:

	
	Number of cells
	Number of beams

	
	Intra-frequency
	Inter-frequency
	Intra-frequency
	Inter-frequency

	FR1
	8
	4
	16
	9

	FR2
	7
	4
	19
	12


Discussion: 

Decision:

Noted


38.133 draft CR
R4-1801822
CR to finalize UE measurement capability of the frequency layers





38.133 v15.0.0





Source: Intel Corporation

Abstract: 

UE measurement capability of the frequency layers is still open with some brackets. 

Remove brackets and editor notes to finalize UE measurement capability of the frequency layers.

Discussion: 

Qualcomm: why should we differentiate FDD and TDD?

Intel: We agree with Qualcomm. And we do this later.
Decision:

Revised to R4-1803152 (from R4-1801822) 


R4-1803152
CR to finalize UE measurement capability of the frequency layers





38.133 v15.0.0





Source: Intel Corporation

Abstract: 

UE measurement capability of the frequency layers is still open with some brackets. 

Remove brackets and editor notes to finalize UE measurement capability of the frequency layers.

Discussion: 

Decision:

Endorsed


R4-1802671
CR on TS38.133 UE for measurement capability in connected mode





38.133
  CR-0025  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

UE capability in connected mode needs to be introduced

1.
Introduce UE measurement capability in connected mode

Discussion: 

Decision:

Revised to R4-1803481 (from R4-1802671) 


R4-1803481
CR on TS38.133 UE for measurement capability in connected mode





38.133
  CR-0025  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

UE capability in connected mode needs to be introduced

1.
Introduce UE measurement capability in connected mode

Discussion: 

Decision:

Revised to R4-1803509 (from R4-1803481) 


R4-1803509
CR on TS38.133 UE for measurement capability in connected mode





38.133
  CR-0025  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

UE capability in connected mode needs to be introduced

1.
Introduce UE measurement capability in connected mode

Discussion: 

Decision:

Endorsed


7.9.2.3
Event triggering and reporting criteria [NR_newRAT-Core]

36.133 CR
R4-1802597
CR on TS36133 for event triggering and reporting criteria





36.133
  CR-5596  Cat: F (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

The current event triggering and reporting crtiertia do not account for NR measurements. For event triggered reporting criteria, we categorized NR measurements triggered reporting as inter-RAT NR carriers. For each carrier belonging to the above category, event triggered reporting criteria are added in this CR and corresponding discussion can be found in a discussion paper R4-1800614.
Event triggered reporting criteria for NR are added.

Discussion: 

Decision:

Agreed


7.9.2.4
Interworking mechanism between 5G and 2G/3G [NR_newRAT-Core]

LS
R4-1802691
Reply LS on NR interworking with GSM and UMTS





Source: Huawei, HiSilicon

Abstract: 

RAN4 thanks RAN plenary for the LS [1] on interworking mechanisms between 5G System and legacy RATs with actions to RAN4 that:

	To RAN4

ACTION: TSG RAN asks RAN4 to ensure that for EN-DC (Option 3), legacy EPS/E-UTRA interworking with GSM/UMTS is fully supported.

To SA1, SA2, RAN2, RAN3, RAN4, RAN5, RAN6

ACTION: TSG RAN asks to take this RAN decision into account when considering interworking mechanisms between 5G System and legacy RATs, and update specifications accordingly if needed.


Additionally, according to RAN #78 meeting chairman note RAN4 is also encouraged to provide feedback to RAN #79 in case this requires unreasonable work amount and in such a case RAN plenary has to take corresponding actions.

In RAN4 AH-1801 RAN4 studied the feasibility and estimated the work load to support legacy EPS/E-UTRA interworking with GSM/UMTS in EN-DC operation, and reached the following agreement.

Agreement: 

· RAN4 confirms that legacy EPS/E-UTRA interworking with GSM, UTRA FDD and UTRA TDD in EN-DC operation can be supported from RAN4 perspective in Rel-15. 

· RAN4 will accordingly develop requirements to support legacy EPS/E-UTRA interworking with GSM, UTRA FDD and UTRA TDD in EN-DC operation. RAN4 has planned to complete all the necessary requirements to support EPS/E-UTRA interworking with GSM, UTRA FDD and UTRA TDD in EN-DC in Rel-15.

Discussion: 

ZTE: there is no need to send out the LS. The work in RAN4 is almost done.

Huawei: I do not think that RAN4 finalize all the work. In last RAN, RAN asks RAN4 to do that action and wonder if there is a lot of work.

Qualcomm: we should include CDMA and…


Huawei: That is the intention to let the other operators know that only WCDMA and GSM is considered.

Ericsson: for CDMA, there is no RRC fallback. It is OK to tell RAN plenary.
Qualcomm: can we come back to RAN4 main session and no need to send it to RAN.

Intel: we need to talk to RAN.

Huawei: at least we should make the things clear.

Samsung: I did not see the strong request from operators.
Decision:

Approved


36.133 CR
R4-1802675
CR on TS36.133 for inter-RAT 2G/3G RRM measurement in EN-DC





36.133
  CR-5626  Cat: F (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

Inter-RAT 2G/3G RRM measurement is supported in EN-DC. Corresponding requirement need to be introduced.

Introduce inter-RAT 2G/3G RRM measurement requirement in EN-DC operation.

Discussion: 

Ericsson: it is better to use gap ID. SON requirement is not in the CR. All the IncMon part should be removed.

Huawei: for gap ID, I do not believe it is a big concern. We have burst gap pattern 2 and 3 for some requirements, which we do not have concern.
Intel: about the content, we thought that some IncMon related contents are in the CR. For title, we would like to change the title for each section. 
Nokia: We should agree on the separate sections
Decision:

Noted


R4-1802769
Inter-RAT UTRAN FDD requirements before and during EN-DC in 36.133





36.133
  CR-5634  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Inter-RAT UTRA FDD requirements in NSA operation.
There are no requirements for UTRA FDD measurements to support mobity from E-UTRA to UTRA FDD when the UE is configured with EN-DC.

According to the approved WF in R4-1801049, the Inter-RAT UTRA FDD measurement requirements to support mobility from E-UTRAN to UTRA FDD under EN-DC shall be defined in TS 36.133. 

All the necessary inter-RAT UTRA FDD measurement requirements to support mobility from E-UTRAN FDD or TDD to UTRA FDD under EN-DC are specified.

Discussion: 

Qualcomm: the requirement is the same and the change is scaling factor. Why do we only simplify the spec by updating the scaling factor?
Huawei: in the last year, we had the similar comments. It is not easy to update the applicability since some scaling factors are different.
Decision:

Revised to R4-1803117 (from R4-1802769) 


R4-1803117
Inter-RAT requirements before and during EN-DC in 36.133





36.133
  CR-5634  Cat: B (Rel-15) v15.1.0





Source: Ericsson, Nokia, Nokia Shanghai Bell

Abstract: 

Inter-RAT UTRA FDD requirements in NSA operation.
There are no requirements for UTRA FDD measurements to support mobity from E-UTRA to UTRA FDD when the UE is configured with EN-DC.

According to the approved WF in R4-1801049, the Inter-RAT UTRA FDD measurement requirements to support mobility from E-UTRAN to UTRA FDD under EN-DC shall be defined in TS 36.133. 

All the necessary inter-RAT UTRA FDD measurement requirements to support mobility from E-UTRAN FDD or TDD to UTRA FDD under EN-DC are specified.

Discussion: 

Decision:

Endorsed


R4-1802770
Inter-RAT UTRAN TDD requirements before and during EN-DC in 36.133





36.133
  CR-5635  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Inter-RAT UTRA TDD requirements in NSA operation.
There are no requirements for UTRA TDD measurements to support mobity from E-UTRA to UTRA TDD when the UE is configured with EN-DC.

According to the approved WF in R4-1801049, the Inter-RAT UTRA TDD measurement requirements to support mobility from E-UTRAN to UTRA TDD under EN-DC shall be defined in TS 36.133. 

All the necessary inter-RAT UTRA TDD measurement requirements to support mobility from E-UTRAN FDD or TDD to UTRA TDD under EN-DC are specified.

Discussion: 

Decision:

Noted


R4-1802771
Inter-RAT GSM requirements before and during EN-DC in 36.133





36.133
  CR-5636  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Inter-RAT GSM requirements in NSA operation.
There are no requirements for GSM measurements to support mobity from E-UTRA to GSM when the UE is configured with EN-DC.

According to the approved WF in R4-1801049, the Inter-RAT GSM measurement requirements to support mobility from E-UTRAN to GSM under EN-DC shall be defined in TS 36.133. 

All the necessary inter-RAT GSM measurement requirements to support mobility from E-UTRAN FDD or TDD to GSM under EN-DC are specified.

Discussion: 

Huawei: we should keep the consistency in terms of pattern ID. In the future, maybe we can change all across the spec. SON was not discussed in RAN4.

Ericsson: we should not continue the same error. This is also for legacy requirement. There is no SON for GSM.

Huawei: We also want to check whether SON should be included. There is no error in the legacy requirements.

Qualcomm: The two sets of CRs add too many pages to the spec.
Decision:

Noted


R4-1802461
CR for 36.133 Inter-RAT measurement requirements for EN-DC





36.133
  CR-5586  Cat: B (Rel-15) v15.1.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Inter-RAT measurement requirements are missing for GSM and UMTS inter-RAT technologies for UE operating in EN-DC mode.

Inter-RAT measurement requirements are added for GSM and UMTS in new section 8.1.2.11. Requirements that are directly reused from legacy are marked as references to legacy requirements. For the changed sections, Nfreq, n is changed to Nfreq, NSA and IncMon related requirements are not included.

Discussion: 

Decision:

Noted


R4-1802692
CR on TS36.133 for UE measurement capability related to EN-DC operation





36.133
  CR-5631  Cat: F (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

UE measurement capability needs to be updated to allow legacy EPS/E-UTRA interworking with GSM/UMTS in EN-DC (option 3).

Update assocaited requirements to support inter-RAT measurement toward GSM/UMTS in NSA operation.
Discussion: 

Decision:

Revised to R4-1803116 (from R4-1802692) 


R4-1803116
CR on TS36.133 for UE measurement capability related to EN-DC operation





36.133
  CR-5631  Cat: F (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

UE measurement capability needs to be updated to allow legacy EPS/E-UTRA interworking with GSM/UMTS in EN-DC (option 3).

Update assocaited requirements to support inter-RAT measurement toward GSM/UMTS in NSA operation.
Discussion: 

Decision:

Agreed


7.9.2.5
CSI-RS based measurement capability [NR_newRAT-Core]

7.9.3
Measurement gap (38.133/36.133) [NR_newRAT-Core]

Way forward
R4-1801829
Wayforward on UE measurement gap for NR





38.133 v..





Source: Intel, Samsung, Nokia, Nokia Shanghai Bell, Huawei, HiSilicon, CMCC

Abstract: 

(not available?)
Discussion: 

Decision:

Approved


LS

R4-1801828
LS to RAN2 on agreements for measurement gap





Source: Intel Corporation

Abstract: 

Discussion: 

Decision: 

The document was Withdrawn.


7.9.3.1
Gap pattern [NR_newRAT-Core]

GP pattern
38.133 draft CR
R4-1802390
Adding GP#0-11 for FR2





38.133 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Draft CR to add GP#0-11 for FR2.
In MG applicability tables in section 9.1.2, 

-
For per UE gap, when UE has serving cell(s) only in FR2 and MO(s) only in FR2, only GP#12-23 can be configured

-
For per FR gap, only GP#12-23 can be configured for FR2

In our understanding, although GP#12-23 are specifically designed for FR2, there is no clear reason why GP#0-11 cannot be used for FR2. In particular, network has to support UE with only per UE gap capability, so GP#0-11 will be anyway implemented for FR2. In some cases, e.g. when there is not many UE with per FR gap capability in the network, network may prefer to use GP#0-11 also for FR2.

It is also our understanding that UE should by default support per UE gap, while per FR gap can be supported by some UEs.

Update Table 9.1.2-2 and Table 9.1.2-3 by removing the restriction that GP#0-11 cannot be used for FR2.

Discussion: 

Intel: We define the gap for FR1 and FR2 separately. We do not think it is necessary to come back to previous discussion to mix the two groups again.
Samsung: Similar as Intel.
Huawei: when the serving is FR2 and neighbour cell is FR2, then the measurement time can be reduced. We do not think we need change gap from 0 to 11 for FR2. We cannot agree this CR.
Ericsson: Support CR. There is no reason for UE in FR1 to use this pattern.


Samsung: Maybe the feature cannot be supported from network side but not from UE side.
ZTE: Some of gap patterns may not be needed. 

Nokia: during the discussion, we agree even if UE support per-FR gap network can use per-UE gap. Network will anyway implement gap patterns. Why does network implement all the gap patterns while UE only implement part of them and network has no freedom to use the implemented pattern for UE.
Decision:

Noted


36.133 CR

R4-1802618
CR on measurement gap patterns in TS 36.133





36.133
  CR-5601  Cat: F (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

[R4-1801086] was endorsed at last meeting. 

(1)
The gap patterns are confirmed.

(2)
Gap pattern #12~#23 applies when per FR measurement gap is configured and one of ther serving cells in on FR2 and one of the to-be-measured cells is on FR2.

Corrections:
(1)The gap patterns are confirmed.

(2) Applicability of gap pattern #12~#23 is added.

Discussion: 

Decision:

Agreed


UE measurement mode
R4-1801506
WF on Clarification of UE Measurement Mode





Source: MediaTek inc.

Abstract: 

Scenario 1
· X = 20, which is shared with the requirement for UE capable for gap-less measurement.

Scenario 2

· If UE claimed gap-less measurement capability through needforGaps on all serving cells in a frequency range without measurement gap configured, then UE meets the inter-frequency measurement requirements toward those measurement objects in that frequency range according to the effective MGRP 20ms.

· If UE did not claimed gap-less measurement capability through needforGaps on all serving cells in a frequency range, UE expects measurement gap for that frequency range will always be configured by network.

Discussion: 

Intel: In Rel-15, there is no gap need indication for NR.
ZTE: Similar view as Intel. For scenario 2, UE should follow per-FR requirements. FR2 measurement is configured by NR and the configuration is carried in NR signalling. It is not true for NR network.

Mediatek: we can further check. If no signalling, we can revise the proposal to scenario 2.
Huawei: for Scenario 1, we wonder why you propose 20. For scenario 1, there is additional RF chain for FR2. We prefer to use smaller effective MGRP. For scenario 2, we do not think in this case the network will face ambiguity and do not know if there is only one gap configured. We do not need further discussion on Sceanrio 2.

Mediatek: 20ms is not used for LTE. Since UE supports per-FR gap, that is true that UE has two FR chains. But there is still inter-frequency measurement. We would like to follow the same requirement but change MGRP.
Nokia: On this effecitvie MGRP, we propose 20 for FR2 and 40 for FR1.

Mediatek: we are OK.
Decision:

Revised to R4-1803118 (from R4-1801506) 


R4-1803118
WF on Clarification of UE Measurement Mode





Source: MediaTek inc.

Abstract: 

Scenario 1
· X = 20, which is shared with the requirement for UE capable for gap-less measurement.

Scenario 2

· If UE claimed gap-less measurement capability through needforGaps on all serving cells in a frequency range without measurement gap configured, then UE meets the inter-frequency measurement requirements toward those measurement objects in that frequency range according to the effective MGRP 20ms.

· If UE did not claimed gap-less measurement capability through needforGaps on all serving cells in a frequency range, UE expects measurement gap for that frequency range will always be configured by network.

Discussion: 

Decision:

Approved


R4-1802092
Clarification of UE measurement mode





Source: Ericsson

Abstract: 

In this contribution, we discuss the way forward for clarification of UE measurement mode [1].
Proposal 1: For gapless measurement in NR (including scenario 1) the requirements are derived assuming MGRP=40ms.

Proposal 2: For gapless measurement in NR with UE which supports per FR measurement, Nfreq corresponds to the number of configured measurement objects in the relevant FR.

Proposal 3: A UE configured with FR1 and FR2 measurement objects and serving cells and supporting per FR gaps may be configured with a single gap pattern. In this case, the UE should interpret the pattern as a per UE pattern, i.e. applicable to FR1 and FR2.

Discussion: 

Mediatek: if we do not have any indication for need of gap, do we need gap-less for Rel-15? For #3, if it is agreed, we need modify the current specifications.

Intel: we need gap-less.

Ericsson: we need gap-less.
Nokia: For #3, how about the case UE has serving cell in FR1 and FR2 but there is object only on FR2. 

NTT DOCOMO: since UE is capable of per-FR gap, UE can do measurement on FR1 and FR2 separately. If needed, we can support Nokia proposal to modify the applicatiblity for gap pattern.

Intel: in RAN2 conclusion, if FR2 is configured, the measurement objects should be configured for UE. In this case, it is per-UE gap.

Ericsson: for #3, RAN2 decided single gap pattern is configured by LTE side, then the gap pattern is per-UE gap. It is not optimal behaviour. That is the situation now.

Samsung: RAN2 has some proposals on this case. But there is no agreement yet.

Mediatek: currently both WGs try to discuss the similar things. The measurement gap should be triggered by RAN4. RAN4 should make agreement and let RAN2 know.
Intel: we support #3.
ZTE: For UE supporting per-FR measurement, if network wants UE to measure FR2, it is better for network to choose FR based measurement configuration.

Ericsson: the problem comes after PSCell is configured.
Qualcomm: for #2, if we configure both FR1 and FR2 measurement, should we do them in parallel? That should not be the case.

Mediatek: in this case, these two FR gaps have the same timing offset. UE should have capability to measure FR1 and FR2 simultaneously.
Decision:

Noted


R4-1802393
Measurement gap configuration and UE measurement mode





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on configuration of per UE or per FR GP, as well as the related UE measurement requirements. 

Proposal 1: The MG configuration signaling should clearly inform UE whether the configured GP from GP#0-11 is per FR gap or per UE gap.

Proposal 2: Send LS to RAN2 asking RAN2 to introduce the signaling in 36.331 and 38.331.

Proposal 3: UE capable of per FR gap is always assumed to perform parallel measurement for FR1 and FR2 MOs.

Proposal 4: For MOs in an FR without GP configured, the measurement performance is defined based on a 40/20ms effective MGRP for FR1/FR2.

Discussion: 

Intel: to indication from network, we can present our paper. We do not see the strong necessity to use this indication.

Nokia: we do not have strong view to have this indication.
ZTE: for #3, for parallel measurement, why does network indicate per UE or per FR?

Nokia: the indication is more about where UE interrupt the data or apply the measurement gap on serving cell. 
Decision:

Noted


R4-1801827
Clarification on UE measurement mode with gap





38.133 v..





Source: Intel Corporation

Abstract: 

In this contribution, we discuss the UE measurement mode with gap and analyse the necessity of network indication on gap type.

Proposal 1: In NSA, for UE capable to per-FR gap without FR2 serving cells but with both FR1/LTE and FR2 measurement objects, when network configures only the FR1 gap, UE meets requirements corresponding to the MGRP of FR1 gap pattern toward FR2 measurement objects.

Proposal 2: For UE who supports per-UE gap only, it will interpret the configured gap as per-UE gap for measurement behaviours. The network indication for gap type is not needed in this case.
Proposal 3: For UE who supports independent gap, if serving cell include LTE/FR1 only, it will interpret the configured gap as per-UE gap for measurement behaviours. The network indication for gap type is not needed in this case.

Proposal 4: For UE who supports independent gap, if serving cell include LTE/FR1 and FR2, 

· in case both MN and SN configures gaps, they are per-FR gaps

· in case only SN configures gap, it’s per-FR gap for FR2

· in case only MN configures gap and FR2 is within measurement objects, it’s per-UE gap

· in case only MN configures gap and FR2 is not within measurement objects, it’s per-FR gap for FR1

Discussion: 

Mediatek: the group’ common understanding would be that no matter what kind of condition, we will not fall back. Maybe we can reach high level agreement that if per-FR gap is configured, UE does not fall back. Then we can identify what is the exact UE behaviour.

Intel: I understand the intention. But what does fall back mean? If the single gap is configured, you cannot judge if it is per-UE or per-FR gap. Only if UE knows which MN or SN configure, UE can tell. Such fall back will happen in my view.
Huawei: Per-UE gap is configured by MN and per-FR gap for FR2 is configured by SN. For #4 last case, it can be viewed as per-FR gap or per-UE gap.
ZTE: for #4 last case, it seems the gap is configured by MN. It depends on FR2 measurement is configured or not, UE can decide whether it is per-UE or per-FR. It is not logical.
Ericsson: similar comments for #4 last bullet. The network can support only per-UE gap but UE interpret it as per-FR gap. For this case, the indication which gap is configured will be needed.
Nokia: We agree with Ericsson comments. Explicit indication could be needed.

Intel: If network think it is embedded configuration, network must provide the gap if FR2 measurment object is configured. If UE is configured with FR2 measurement object and there is no gap configured from SN, then UE know it is per-UE gap configured. To Nokia, in this case it seems deterministic UE behaviour no matter with or without how the gap is configured.

Mediatek: we should clarify the terminology. When we say fall back, it means UE fall back from per-FR mode to per-UE mode. In per-FR mode, UE can still use a single gap for measurement.
Decision:

Noted


Measurement gap offset: 0.5ms timing advance to MG

R4-1802029
Discussion on Measurement gap timing advance





Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we presented our views on applicability of MG timing advance when the MG affects LTE serving cell(s). Based on the discussion, we made following proposals. 
Proposal 1:
· NR supports 1 bit indication to enable/disable 0.5 ms timing advance to the configured measurement gap timing even when the MG affects LTE serving cell(s).
Proposal 2:
· When the MG timing advance is applied and the MG partially overlaps with subframes on LTE serving cell(s), UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on LTE serving cell(s) in the subframes as well as in subframes fully overlapping with MG.
Discussion: 

Samsung: support #1 and #2 and we have similar analysis.
Nokia: In general we support proposals. In our contribution, we analyze the async. Some clarification on the propsoals about is needed.

NTT DOCOMO: we did not discuss about the inter-frequency measurement. The reference timing is based PCell and 0.5ms is necessary. We do not need consider other values.

Nokia: what is the scope of the discussion. We are talking EN-DC, and serving cell and target NR cell could be async. Why does async not matter?

NTT DOCOMO: SMTC timing is based on LTE serving. SMTC is long enough. SMTC covers SSB. We need cover SMTC.

Nokia: we should not say that advance is not exact number.

Ericsson: the timing advance covers the switching time. We agree with NTT DOCOMO. SMTC should be long enough.

Nokia: Advanced time 0.5 is not different from the other values. We should make the value more accurate.

Mediatek: we just need provide the time for switching time. The start of SMTC can be anywhere. The most important information is when the SMTC starts.
Huawei: in general we agree with proposals. We should consider 15KHz SCS. In our paper, we list some impact on PHICH and DCI format 0 and also impact on the synchronized HARQ.

NTT DOCOMO: Not only one subframe but also other subframes will be impacted, we agree. In our contribution, we think the other solution may provide more impacted subframes.

Ericsson: Support proposals.
Mediatek: UE can skip partially overlapped LTE subframe. Within this we can agree on propsal#2.

NTT DOCOMO: In #2, we propose to clarify this. In partiall overlapping subframe, the UE is not expected to receive data.
LGE: support the proposals.
Decision:

Noted


R4-1802036
Applicability of Measurement Gap Timing Advance





Source: Samsung

Abstract: 

In this paper, we provided our view on the remaining part for applicability of MG timing, i.e., the applicability of 0.5ms timing advance to MG when the MG affects LTE serving cell(s), with the following observation: 
Observation: No applicability restriction is needed for 0.5ms MG timing advance due to LTE serving cells or LTE measurement objects.
Discussion: 

Decision:

Noted


R4-1802091
Measurement gap offset for NR measurements with LTE or 15kHz serving cell





Source: Ericsson

Abstract: 

In this contribution we discuss gap timing advance following on from the email discussion, and particularly related to NR FR1 serving cells with 15kHz data SCS, or LTE serving cells. We make the following observation and proposal

Observation 1: For per-UE-gap or per-FR-gap for FR1 the effective gap length will be extended by 1ms when 15kHz data SCS is used for NR FR1 serving cells

Proposal 1: Gap timing advance is applied to LTE serving cells for per FR gaps for FR1 and per UE gaps

The implication of proposal 1 is that the effective gap length would also be extended by 1ms longer than gap MGL when gap timing advance is used due to the 0.5ms gap timing advance.

Discussion: 

Decision:

Noted


R4-1802391
SMTC and measurement gap timing for EN-DC





Source: Nokia, Nokia Shanghai Bell

Abstract: 

The agreement applies to NR as serving cells, but whether to apply the same solution for LTE serving cell is FFS. In this paper, we will provide our views on how to handle SMTC and MG timing for EN-DC, considering the LTE serving cells.
In this paper, we provided our views on how to handle SMTC and MG timing for EN-DC.

Observation 1: The current configuration granularity of SMTC window (1ms) is working for most cases of SSB burst transmission on NR target cell except 120kHz SCS.

Observation 2: In worst case, the first and last 0.5ms of the 5ms SSB burst window on the target cell may not be usable for the 120kHz SCS, which means loss of 12 SSBs.

Observation 3: For EN-DC, the MG on LTE serving cell may need to be advanced by 0~1ms, or not advanced.

Proposal: In EN-DC, LTE serving cell supports indicating the UE that MG is advanced by 0~1ms or not advanced.

Discussion: 

NTT DOCOMO: how does UE determine the exact timing advance in the range 0~1ms?

Nokia: maybe we can show the other problem. I think it should be left for UE implementation.
Mediatek: Figure 1 is good and some SSB could not covered by STMC. Those SSB-s could not measured by UE.
Ericsson: similar as Mediatek. SMTC is defined by PCell. We do not 6ms SMTC. 

Nokia: we do not propose to define the additional SMTC value. It is only problematic for one case. 
Intel: why do you have such range based on async case? In async the gap length is 7ms? Do we need indication for that case? 7ms can cover everything. We think that we had assumption that network should align the SMTC and gap.

Nokia: We think 1bit indication is needed.
ZTE: this case exists for 120KHz and for other SCS there seems no problem. 6ms MGL can address everything.
Decision:

Noted


R4-1802619
Discussion on Measurement Gap Timing Offset





Source: Huawei, HiSilicon

Abstract: 

In this contribution we provide our view on Timing Offset advance of measurement Gap. After discussion, the following proposals are made:

Proposal 1: effect of the extra 1ms interruption on LTE cell caused by these options should be carefully considered, which at least includes:

· Impact on UL/DL transmission
· Impact on DCI format 0/PHICH transmission

· Impact on synchronous HARQ

· …

Discussion: s
Decision:

Noted


LS
R4-1803123
LS on Measurement gap timing advance






  CR-  rev  Cat:  () v





Source: NTT DOCOMO
Abstract: 

This contribution provides the way forward on 

Discussion: 

Intel: is it applied to FR1 or FR2?

NTT DOCOMO: it applies to both FR1 and FR2.

Intel: it is better to make it clear. If we provide the concrete values, we should make it 100% clear.

Intel: for inter-frequency EN-DC, do we need such the indication? Or this applies only to sync EN-DC case? This is inconsistency compared to the previous LS. This is subframe based timing advance would be enough.

NTT DOCOMO: we can clarify related to “For per-UE-gap or per-FR-gap for FR1, X = 0.5”.

Intel: we need discussion on async case.
Decision:

Revised to R4-1803126 (from R4-1803123) 


R4-1803126
LS on Measurement gap timing advance






  CR-  rev  Cat:  () v





Source: NTT DOCOMO
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


Interruption
R4-1802424
Discussion on interruption by measurement gap for EN DC





Source: LG Electronics

Abstract: 

In this paper, we analysed the total interrupted subframe or slot on serving cell(s) including EN-DC regarding MGL and MG offset signalling and proposed as follows.
Proposal 1: RAN4 should specify the total interrupted number of subframe or slot, and corresponding subframe or slot on serving cell(s) regarding MGL and MG offset shift.
Proposal 2: RAN4 should specify the total interrupted number of  slot, and corresponding slot on serving cell(s) in EN-DC regarding MGL and MG offset shift.
Proposal 3: RAN4 should specify that UE is not expected to transmit or receive any data on serving cell(s) at subframe(s) or slot(s) which is overlapped with duration of MGL regarding MG offset shift. 
Discussion: 

NTT DOCOMO: we agree with the analysis. LGE anlaysis on sync DC case is fine. But for async DC case, LGE needs to consider half slot length offset between LTE and NR as worse case to calculate the number of interrupted slot.

LGE: I do not fully understand the comments. Actually we consider 0.5ms for FR1.
Mediatek: For sync case, in the other discussion for MRTD, some companies propose MRTD could be several OFDM symbols. Consider that, for sync case, there would be some OFDM symbols are not fully aligned and interruption should be further increase.

LGE: The interruption case can be separated from MRTD and MTTD issue.
Decision:

Noted


R4-1802425
CR on total interruption time on SCG during MGL





38.133
  CR-0008  Cat: F (Rel-15) v15.0.0





Source: LG Electronics

Abstract: 

It is CR on total interruption time on SCG during MGL for EN-DC.
Total interruption time on SCG during MGL is FFS. It is needed to be specified.

Specify total interruption time on SCG during MGL for synchronous EN-DC and asynchronous EN-DC.

Discussion: 

Decision:

Revised to R4-1803154 (from R4-1802425) 


R4-1803154
CR on total interruption time on SCG during MGL





38.133
  CR-0008  Cat: F (Rel-15) v15.0.0





Source: LG Electronics

Abstract: 

It is CR on total interruption time on SCG during MGL for EN-DC.
Total interruption time on SCG during MGL is FFS. It is needed to be specified.

Specify total interruption time on SCG during MGL for synchronous EN-DC and asynchronous EN-DC.

Discussion: 

Decision:

Revised to R4-1803510 (from R4-1803154) 


R4-1803510
CR on total interruption time on SCG during MGL





38.133
  CR-0008  Cat: F (Rel-15) v15.0.0





Source: LG Electronics

Abstract: 

It is CR on total interruption time on SCG during MGL for EN-DC.
Total interruption time on SCG during MGL is FFS. It is needed to be specified.

Specify total interruption time on SCG during MGL for synchronous EN-DC and asynchronous EN-DC.

Discussion: 

Decision:

Endorsed


R4-1802392
Interruption time for MG in EN-DC





36.133
  CR-5582  Cat: F (Rel-15) v15.1.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to define interruption time for MG in EN-DC.
The data interruption time due to MG is specified for LTE cells in 36.133. For EN-DC, the network may indicate that MG is advanced, which means the effective data interruption time on LTE cell is increased (if MG advance is signalled).

Specifiy the data interruption time on LTE serving cell in EN-DC.

Discussion: 

LGE: this CR is 36.133. We need align this CR with 38.133.
Decision:

Revised to R4-1803476 (from R4-1802392) 


R4-1803476
Interruption time for MG in EN-DC





36.133
  CR-5582  Cat: F (Rel-15) v15.1.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to define interruption time for MG in EN-DC.
The data interruption time due to MG is specified for LTE cells in 36.133. For EN-DC, the network may indicate that MG is advanced, which means the effective data interruption time on LTE cell is increased (if MG advance is signalled).

Specifiy the data interruption time on LTE serving cell in EN-DC.

Discussion: 

Decision:

Agreed


UE behaviour: RF tuning
R4-1802165
UE behaviour in Measurements Gaps





Source: Qualcomm

Abstract: 

During the last RAN4 NR AH-1801 meeting a revised text for the UE behavior in Measurement Gaps has been approved and included in editor’s CR, together with other changes [1]. The CR still includes part of the text in brackets for further refinement. In this contribution we propose how to finalize that text. A propose text for new CR is captured.

Observation 1: the current text does not properly reflect the fact that the UE tunes away its RF receiver.
Proposal 1: Revised the current text in brackets to correctly reflect UE tune away as illustrated in draft CR text.

Discussion: 

Intel: We have CR as well. The reason to change the text from LTE is that UE needs gap to do measurement. In that case, RF is not retuning to other carrier and UE can receive data by adjust the Rx beam.

Samsung: Support Qualcomm’s proposal.
Huawei: support the comment from Intel. We disucss the mixed numerology case and UE does not need to retune ther RF chain.
Nokia: we support Intel.
Ericsson: we support Qualcomm proposal.

Qualcomm: for intel, for beam sweeping we had agreed on the way forward for which we do not need gap. The mixed numerology would be interested one. And we need some modification to include that case.

Intel: our concern is that you configured gap and SSB measurement needs interruption. UE may do RX beam sweeping within the gap. We have concern that UE Rx beam sweeping is not allowed if we follow Qualcomm proposal.

Mediatek: the discussion is related to full overlapping and partial overlapping. We can make deicsio no that issue first.

Huawei: our concern is the mixed numerology overlap with gap. UE need gap to do mixed numerology test without retuning.

Qualcomm: in that case the gap does not need retuning. But we need look into it.
Nokia: What happens if intrafrequency measurement needs gap? With your proposed wording, such case is precluded.

Qualcomm: We need think about it. We should include this use case.
ZTE: What does carrier frequency mean? UE based carrier or network configured carrier.

Qualcomm: we need discussion.
Decision:

Noted


CR

R4-1801826
CR on UE behavior during measurement gap





38.133 v15.0.0





Source: Intel Corporation

Abstract: 

UE behaviour during measurement gap is not clear in current TS38.133. 

Finalize the description for UE behaviour during measurement gap in TS38.133. For instance UE can perform serving cell SSB measurement without any serving cell data reception during gap if the serving cell data and SSB are using different numerologies or using different Rx beams. So the gap definition shall be applied to describe the interruption on the data of serving cell rather than the signals of serving cell for measurement. 

-
Remove the editor note

-
Remove the bracket for UE behavior defintion

Discussion: 

Decision:

Revised to R4-1803472 (from R4-1801826) 


R4-1803472
CR on UE behavior during measurement gap





38.133 v15.0.0





Source: Intel Corporation

Abstract: 

UE behaviour during measurement gap is not clear in current TS38.133. 

Finalize the description for UE behaviour during measurement gap in TS38.133. For instance UE can perform serving cell SSB measurement without any serving cell data reception during gap if the serving cell data and SSB are using different numerologies or using different Rx beams. So the gap definition shall be applied to describe the interruption on the data of serving cell rather than the signals of serving cell for measurement. 

-
Remove the editor note

-
Remove the bracket for UE behavior defintion

Discussion: 

Decision:

Noted


7.9.3.2
Gap for Intra-frequency measurement [NR_newRAT-Core]

UE behaviour outside measurement gap
R4-1802620
Discussion on UE behavior during measurement outside measurement gap





Source: Huawei, HiSilicon

Abstract: 

In this contribution we provide our view on UE behavior during measurement outside measurement gap. After discussion, the following observations and conclusions are made:

Proposal 1: The “X symbols” in WF [1] is clarified as “X symbols with same SCS as SSB”.

Observation 1: In order to correctly derive the SSB index of the neighbor cell from the SSB index of the serving cell, the timing difference between these two cells should be less than two SSB OFDM symbols.

Proposal 2: RAN4 needs to discuss the exact definition of usingServingcellTimingForSync. Its definition should at least include:

- the timing difference between serving cell and neighbor cell should be less than two SSB OFDM symbols.

Proposal 3： SSB-slot-based solution should be used for FR2.

Discussion: 

Qualcomm: for #1, it should be other way around. We need to put some margin. We should consider data SCS. If it is correct, we do not see the base for #2. For signalling about the sync, it could be based on current cell synchronization requirements [3us]. #2 is redundant.
NTT DOCOMO: We fully agree with Qualcomm. For #1, since we discuss the additional margin, it should be based data SCS. For #3, AGC may just add several symbol margin. We do not need consider AGC.
Mediatek: Similar as Qualcomm. It should be data SCS.
Intel: Same comment.
ZTE: For #1, we share the similar view. For #2, when synchronzaiton is indicated by network, it should be based on subframe. We should consider the 2OFDM symbols.

Huawei: for the comments for #1, we are open to the definition to either data SCS or SSB SCS. 
Decision:

Noted


R4-1802030
Discussion on UE behavior during intra-frequency measurement without gap





Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we presented our views on remaining issues regarding UE behaviour during intra-frequency measurement without gap. Based on the discussion, we made following proposals. 
Proposal 1:
· For agreed proposal in R4-1801088, the value of X is one.
Proposal 2:
· When useServingCellTimingForSync is enabled, cell synchronization accuracy complies with cell phase synchronization requirement in TS 38.133.
Proposal 3:
· For inter-band CA in FR1, the agreed proposal in R4-1801088 for intra-band CA in FR1 is applied.
· For inter-band CA in FR2, whether the agreed proposal in R4-1801088 for intra-band CA in FR2 is applied or not should be discussed based on baseline assumption regarding antenna sharing between different bands at UE.
Proposal 4:
· No additional condition for disabling intra-frequency measurement on NR Scell is defined.
Discussion: 

Decision:

Noted


R4-1802166
Further Discussion on UE measurements without gaps





Source: Qualcomm

Abstract: 

In this paper we review the agreed WF on UE behaviour during measurement outside measurement gap and included some proposals to improve and finalize the specification work. The following is proposed to RAN4:

Proposal 1: The value of “X” for UE measurements in FR2 outside gaps should not be larger than 1 (Option 1).
Proposal 2: Include signalling from the UE to the gNB that indicates to the gNB what SSBs are processed/not processed by the UE at the next occasion of the configured SMTC measurements windows.

Discussion: 

Intel: for #2, we do not have strong view. But that will introduce the overhead for multiple carrier carrier cases.

Qualcomm: for multiple CC case, when adjusting RX beam, the UE can not transmit.
Samsung: #1 is OK. For #2 we do not clearly understand the intention. How can UE get that information? If network has already configured SMTC, all the itnerrruption can be predicted by network. This signalling should be performed in very short duration. We are not sure whether it can be achieveable.

Qualcomm: Inside the pattern the network cannot assume. The information only is achievable in UE.

Ericsson: for #2, the information is to help gNB make decision. How advance is the information provided.

Qualcomm: if it repeted every 20ms, we reply on SSB measurement. 
Nokia: in FR2, the 20ms period is SMTC. Do we need 20ms period indication and how UE can make prediction in short time? We do not see how it can work in practice.
Decision:

Noted


R4-1802164
Inter-Frequency Measurements in FR2





Source: Qualcomm

Abstract: 

During the last RAN4 NR AH-1801 meeting a way forward on UE behaviour during measurement outside measurement gaps [1] was agreed. In this paper we further refine one aspect of that proposal.

The following proposal is we recommended to RAN4 for intra-band CA measurements in FR2:

Proposal 1: Measurement on SCells for intra-band CA in FR2 should be disabled by default.

Discussion: 

Nokia: does it mean network can enable this measurement?

Qualcomm: both enable and disable are included.
Mediatek: does this propsal include deactivated SCEll?

Qualcomm: Yes.
Ericsson: this is like default value is purely RAN2 decision. We do not need LS.

Qualcomm: the measurement is off or on, which matters.

Decision:

Noted


LS
R4-1803128
LS on inter-frequency measurement in FR2






  CR-  rev  Cat:  () v





Source: Qualcomm
Abstract: 

This contribution provides the way forward on 

Discussion: 

Qualcomm: RAN2 is still discussing the previous one and would send an LS to RAN4 later.
Decision:

Withdrawn


38.133 draft CR

R4-1802080
Scheduling availability of UE during intrafrequency measurements





38.133 v15.0.0





Source: Ericsson

Abstract: 

Implementation of agreements in R4-1801088 Way forward on UE behavior during measurement outside measurement gap.
In RAN4 AH1801 it was agreed that gaps are not needed due to beamforming for meaurements in FR2 or for mixed numerology in measurements for UEs that do not support simultaneous reception of multiple SCS. However, there are restrictions on the availability of the UE for scheduling, which need to be captured in specifications.

Based on R4-1801088 Way forward on UE behavior during measurement outside measurement gap.
Discussion: 

NTT DOCOMO: Need know how to address inter-band CA case.
Huawei: we think at least we need further discussion on the wording.
Decision:

Revised to R4-1803153 (from R4-1802080) 


R4-1803153
Scheduling availability of UE during intrafrequency measurements





38.133 v15.0.0





Source: Ericsson

Abstract: 

Implementation of agreements in R4-1801088 Way forward on UE behavior during measurement outside measurement gap.
In RAN4 AH1801 it was agreed that gaps are not needed due to beamforming for meaurements in FR2 or for mixed numerology in measurements for UEs that do not support simultaneous reception of multiple SCS. However, there are restrictions on the availability of the UE for scheduling, which need to be captured in specifications.

Based on R4-1801088 Way forward on UE behavior during measurement outside measurement gap.
Discussion: 

Huawei: It depends on the understanding of previous agreement. There would be different understandings.

Ericsson: we think that we should compare the downlink numerology and it does not make sense to compare uplink numerology too.

Huawei: We are open to both understanding.

NTT DOCOMO: We have similar understanding as Ericsson about mixed numerology scenario for data reception and measurement.
NTT DOCOMO: for FFS part, in our contribution, we apply the same to inter-band case. I wonder if it is acceptable.

Samsung: this version is OK for us. Last night discussion, it was agreed to add the signalling for both FR1 and FR2 separately.
Decision:

Endorsed


7.9.3.3
Gap sharing [NR_newRAT-Core]

Colission between measurement gaps and SMTC for intra-frequency
R4-1802095
Collision between measurement gaps and intra-SMTC(S)





Source: Ericsson

Abstract: 

In this contribution we discuss collisions between measurement gaps and intra-frequency SMTC(S) based gapless measurements. If intra-frequency measurements are performed in gaps, then gap sharing applies which is a different discussion topic.

Currently in the intrafrequency gapless measurement section there is an editor’s note in the specification which reads: The requirements below have been derived without considering gap sharing when all SMTC occasion are fully overlapping with measurement gaps.

Proposal 1 : If there is any overlap (part or full) between an individual gap and an individual SMTC occasion, then this is considered to be a collision

Observation 1: Case 4 is straightforward since there is no overlap between SMTC(S) and measurement gap

Proposal 2: RRM requirements are not defined for cases when the gapless intrafrequency SMTC fully collides with measurement gaps, and the network resolves the issue by selecting suitable configuration.

Proposal 3: RRM requirements are defined for cases where a subset of the SMTC are colliding with measurement gaps. In this case the intra requirements are based on assumption that the UE performs intra measurement in non-colliding SMTC, and all measurement gaps are used for interfrequency / inter RAT measurements

Observation 2: Care is needed in definition of known cell due to the relaxation that will occur because not all SMTC can be used if they partially collide with measurement gaps

Proposal 4: For CSI-RS based RLM, the network should configure the CSI-RS to avoid collision with measurement gap or intra-frequency SMTC(s) (if in FR2 or with different numerology in FR1/FR2 if the UE does not support simultaneous reception of multiple SCS)

Proposal 5 : For SSB based RLM, serving cell RLM measurements take priority over intrafrequency mobility measurements

Proposal 6: RRM requirements are not defined for cases when RLM-RS fully collides with measurement gaps, and the network resolves the issue by selecting suitable configuration

1. Combined proposal 1 : In UE, the following priority order applies, which is used as the assumption to specify UE requirements

2. Measurement gap

3. RLM-RS measurement

4. Intrafrequency gapless measurement (on non RLM-RS symbols in the SMTC(s) if RLM-RS coincides with intrafrequency SMTC(s))

Discussion: 

Intel: For #1, Ericsson intends to say the colliding for intra-frequency. If it is intra-frequency with gap or interruption, it is fine. For #2, there seems some limitation on the gap. We have some solution that network can disable some gaps. UE can still do intra-frequency measurement with gap. For #3, this is for partial overlapping. The intra-frequency gap-less can be associated with RLM. If we use the resournce out of sMTC, the measurement for RLM will become longer. For #5, to us, RLM is quite important. We would like to prioritize the RLM. For last proposal, it is hard to say the measurement gap is always prioritized over RLM. Our concern only to use the outside gap resource to do intra-frequency and then the performance is not good.

Ericsson: The scope is for intra-frequency with and without gaps. We are talking about gap. For #2, we can discuss Intel proposals about disabling the gap. The question is hwo to resolve it. For comments, this situation will happen anyway.
Samsung: This paper is for gap-less scenario. Does it include also intra-frequency with interruption? If both cases are included, proposal #3 is the common understanding. #3 is agreeable.

Ericsson: include intra-frequency with interruption.
Huawei: We have concern on combined proposal 1. We wonder if the prioritiy is for defining the requirements or UE procedure.

Ericsson: We can work on requirements.

Huawei: for ranking between RLM and intra-frequency gap-less, how we derive such ranking needs more discussion.
Nokia: We support #3 and #6. For #2, we do not understand why we should make such restriction. There is motivation that network configure the full overlapping. We disagree with the restriction. We need more time to check #2 and #5 to preclude the partial overlapping. We are sure if the restrictions are necessary.

Ericsson: for #2, in the end, there will be restriction. The situation exists. We should consider how can we resolve that by giving assistance or by network configuration? We do not intend to preclude the partial overlapping.

Nokia: for #2, what is the benefit for this restriction? For #5, it means that part of SSB up to 8 SSB, in the burst, it cannot be used for intra-frequency measurement and inter-frequency measurement on neighbour cell, which requires the coordination between cells.

Ericsson: For the benefit, gap sharing applies gap based measurement, but it cannot apply for gap-less measurement. The main intention is to make RAN4 requirements simpler. For RLM, Nokia assumption is correct. The situation with problem may not happen often.
ZTE: For #2, it may be a good idea to have network to avoid the collision. In some case, if the SMTC periodicity is longer, the network cannot find the configuration to address this problem. We can discuss such scenario further. For #5, why is RLM prioritized over intra-frequency, which leads to no way to do measurement.

Ericsson: we can make gap periodicity is longer than STMC. That is correct understanding. For #5, that is true on SMTC overlapps with RLM-RS. It is possible to do serving cell measurmenet on SMTC. Either you should compromise RLM performance or measurement performance.
Mediatek: support #2 and #5. It is easy for network to avoid the collision.
NTT DOCOMO: for #2, we do not need the restriction on the measaurement. For #3, from relation between STMC and gap perspective, it is reasonable. But we need consider the not fully overlapping case with timing offset. For FR2, we need to consider the intra and RLM… For #5, does UE do the intra-frequency measurement and RLM on the some resource? I wonder if UE can do Rx beam properly. For measurement STMC the information is provided but for RLM there is no STMC periodicity information.

Ericsson: We can think about the gap sharing solution. Let UE handle the restriction. UE can measure part of SMTC and then we will have the different requirements for different scenario. We would like to have generic requirements. 
Qualcomm: for FR2, we should have to find some way to TDM the RLM and intra-frequency measurement. 

Ericsson: companies had question on the TDM RLM and intra-frequency. We try to avoid in all the SMTC the SSB should be measured, which is conservative way.
Decision:

Noted


Measurement types and criterion to apply gap sharing
R4-1802394
Measurement gap and intra-frequency measurement





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on types of intra-frequency measurement and related performance requirement. 

Specifically, we have the following proposals.

Proposal 1: UE requirements for intra-frequency measurement should be defined for all 4 types in [1].

Proposal 2: Intra-frequency measurement requirement is defined

-
For type 1, based on all SMTC windows

-
For type 2, based on SMTC windows not overlapping with MGs

-
For type 3 and 4, based on MGs and gap sharing between intra- and inter-frequency

Discussion: 

Decision:

Noted


R4-1801505
Discussion on Gap Sharing





Source: MediaTek inc.

Abstract: 

In the contribution, we discuss all RLM and RRM scenarios and propose the followings proposals.

Proposal 1: When SSB is in UE’s active BWP and SMTC occasions are partially overlapped with MG, only those SMTC occasions non-overlapped by MG are considered in the intra-frequency requirements. The final requirements should be modified to guarantee enough number of samples to UE for achieving the same accuracy requirements.
Proposal 2: RAN4 to study if the scenario that all SMTC occasions are covered by measurement gap can be excluded in the requirements.
Proposal 3: When SSB is not in UE’s active BWP, only those SMTC occasions overlapped by MG are considered in the intra-frequency requirements. The final requirements should be modified to guarantee enough number of samples to UE for achieving the same accuracy requirements.
Proposal 4: Gap sharing should be avoided for RLM.
Discussion: 

Decision:

Noted


R4-1801825
On measurement gap sharing mechanism





38.133 v..





Source: Intel Corporation

Abstract: 

In this contribution, we discuss the gap sharing mechanism for different measurement types and scenarios.

Proposal 1: the criteria to apply the gap sharing is as below.

	Measurement Types
	Scenario 1
	Scenario 2
	Scenario 3

	Type A measurement and RLMNote1
	Network indicate to disable some of the MGs for Type A measurement and RLM
	The SMTC outside MGs are used for Type A measurements and RLM.

Network can also indicate to disable some of the MGs for Type A measurement and RLM.
	The SMTC outside MGs are used for Type A measurements and RLM.

	Type B measurement
	The rest of MGs(which are not disabled by network) are shared by Type B, C, D measurements.
	The rest of MGs(which are not disabled by network) are shared by Type B, C, D measurements.
	Not allowed

	Type C measurement
	
	
	MGs are shared between Type C and D measurements.

	Type D measurement
	
	
	


Note 1: in FR2, there is no Type A measurement, so network only needs to disable some of MGs for RLM

Proposal 2: it is desirable to let network disable some of the gaps for Type A measurement and RLM in scenario 1 and 2. Detailed signaling can be designed by RAN2.

Discussion: 

Mediatek: When RLM and intra-frequency will share the gap with inter-frequency, we need more sample for AGC tuning. That is our concern.

Intel: We share the similliar view. We would like to reserve resource for RLM and then share the gap between other measurements.

Mediatek: I remember in NTT DOCOMO paper they provided scenario where RLM resources have the smaller periodicity which can address the issue.

Intel: Because RLM is on serving cell, it will rely on the real SSB periodicity. Understood. If the SSB overlaps with gap, how can we do? If network can gurarantee avoiding the full overlapping case, we should look at partial overlapping case. For the partial overlapping case, we would like network to guarantee the enough resources.

NTT DOCOMO: We think RLM can be performed on SSB periocidity. Both SSB periocidity and gap configuration are provided by network. Network can provide shorter SSB periodicity and longer gap periodicity, which can address Intel concern with any additional signalling.


Intel: if network can always make sure that UE has enough resource, we are fine. If network has not good configuration, we think there will be problem in terms of power consumption and …


Samsung: Disable mechanism is discussed. How can it work and what is the benefit.


Intel: This is just one option. From benefit wise, if network can indicate it, UE can clearly know which gap can be used. If we mix inter-frequency and intra-frequency with gap, network cannot distinguish which gap is used for which and impact the data scheduling.


Nokia: for overlapping between RLM-RS and gap, we think the full overlapping can be avoided by network.
Huawei: for the table, for the first row, Type A under Scenario 1, we can view such case as the wrong configuration. We should not consider this case.

Intel: there are two possibilities: one is that network can guarantee that case won’t happen and we can define the condition; the other is that if it happen we need consider how to deal with.
Decision:

Noted


Value of parameter X

R4-1802287
Further Discussion on NR Gap Sharing Design and Applicability





Source: Samsung

Abstract: 

In this paper, we provided our view on the applicability and detailed design for the gap sharing mechanism between intra- and inter-frequency layers, and the following observations and proposals achieved: 
Observations 1: There are three intra-frequency measurement cases where measurement gap could be needed:
(a)
SSB to be measured is not contained in the activated bandwidth part of the UE;

(b)
Intra-frequency SMTC occasions overlapped with measurement gap, if SMTC/SSB-based solution is applied for SMTC occasions outside measurement gap.
(c)
All intra-frequency SMTC occasions are within measurement gaps.
Proposal 1: If there exist SMTC occasions outside measurement gap, UE shall restrict the intra-frequency measurement only on occasions outside measurement gap, if (a) measurement gap is not needed or (b) SMTC/SSB-based solution is applied. 
Observations 2: Following scenarios can be categorized:
Scenaio-1: All intra-frequency SMTC occasions are within gap, and there exist SMTC occasions overlapped with inter- frequency SMTC occasions.
Scenario-2: All intra- frequency SMTC occasions are within gap, and Intra- frequency SMTC occasions fully non-overlapped with all inter-frequency SMTC occasions.
Scenario-3: None of intra- frequency SMTC occasions is within measurement gap. 
Scenario-4: Intra- frequency SMTC occasions partially overlapped by gap (i.e., SMTC occasions exist outside measurement gap). 
Table 1. Scenarios to be considered for the necessity of gap sharing mechanism

	Scenario
	Intra-frequency SMTC
	Illustrative Figure
	Gap Sharing Needed?
	Remark

	Scn-1
	All intra-freq SMTC occasions are within measurement gap, 
and 
there exist SMTC occasions overlapped with inter-freq SMTC occasions. 
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(a) Example-1
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(b) Example-2
	Yes
	Gap sharing needed for overlapped intra-/inter-freq. SMTCs

	Scn-2
	All intra-freq SMTC occasions are within measurement gap, 
and 
fully non-overlapped with all inter-freq SMTC occasions
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	No
	No explicit gap sharing mechanism is needed.

	Scn-3
	None of intra-freq SMTC occasions is within measurement gap
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	No
	No explicit gap sharing mechanism is needed, and only valid for no-gap-needed intra-freq measurement.

	Scn-4
	Partly overlapped by gap; 
i.e., SMTC periodicity 
< MGRP;
(SMTC occasions exist outside measurement gap)
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	No, if gap is not needed for intra-freq.
	See Proposal-1 for details.

	
	
	
	Yes, if gap is needed for intra-freq.
	intra-freq. SMTC outside gap can’t be used; gap sharing is needed for overlapped intra-/inter-freq. SMTCs


Proposal 2: Gap sharing mechanism is not applicable for Scenario-2 and Scenario-3. 
Proposal 3: Gap sharing mechanism (depending on RRC signaled parameter X) is applicable for the following scenarios: 
(1) All intra-freq SMTC occasions are within gap, and there exist SMTC occasions overlapped with inter-freq SMTC occasions;
(2) Intra-freq. SMTC occasions partially overlapped by gap, if gap is needed for intra-frequency measurement. 
Proposal 4: The measurement gap occasions dedicated for intra-frequency purpose shall not be considered in gap sharing mechanism.
Proposal 5: Adopt the following text proposal for gap sharing: 
	When UE requires measurement gaps to identify and measure intra-frequency cells or when SMTC configured for intra-frequency measurement are fully overlapping with measurement gaps, and when UE is configured to identify and measure cells on inter-frequency carriers, 

- the performance of intra-frequency measurement as specified in section 9.2 is scaled by Kintra =1 / [Y + (1 – Y/100) * X ] * 100, 

- the performance of inter-frequency measurement as specified in section 9.3 is scaled by Kinter = 1 / [ (1 – Y / 100) * (100 - X)] * 100,

where X is a signalled RRC parameter TBD which indicate X % of overlapped SMTC occasions between intra-frequency carrier and inter-frequency carriers allocated to intra-frequency measurement and is defined as in Table 9.1.2-5, and
Y % is the portion of intra-frequency SMTC occasions which are not overlapped all inter-frequency SMTC occasions within measurement gaps.


Proposal 6: With the definition above, NW can use the RRC signaled parameter X, and the configuration of intra-/inter-frequency SMTC within measurement gap (which determine the value of Y), to joint control UE’s measurement behavior and expected measurement performance. 
Proposal 7: Adopt the following configuration table for the value of X, that is X % of overlapped SMTC occasions between intra-frequency carrier and inter-frequency carriers allocated to intra-frequency measurement: 
	Network signaling ParameterName (to be determined by RAN2)
	Value of X (%)

	‘00’
	0

	‘01’
	12.5

	‘10’
	25

	‘11’
	50


Discussion: 

Mediatek: for X =0, do you mean that there is no opportunity for inter-frequency measurement?
Intel: For #5 X and Y, since Y makes sure that gap is dedicated to the case only inter-frequency measurement, if there is only inter-freqeuncy, should we ensure that the inter-frequency measurement share the gap. Shall all the inter-frequency measurement share the same gap?

Samsung: in our understanding, the intra-frequency STMC periodicity is smaller than gap. In that case, there will be intra-frequency SMTC outside the gap. We do not need to consider gap sharing for both of cases. Network can provide the proper configuration and prioritized the use of dedicated gap. X=0 should be allowed considering the existence of dedicated gap.

Samsung: for inter-frequency, we should not further distinguish the gap for different inter-frequency and leave it to UE implementation. We do not need touch that scenario.
Decision:

Noted


R4-1802395
Further discussion on measurement gap sharing





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on the gap sharing for NR intra- and/or inter-frequency measurements. 

Specifically, we have the following proposals.

Proposal 1: Gap sharing factor between intra- and inter-frequency measurements are defined as ‘equal split’, 25, 50 and 75. 

Proposal 2: Performance requirements with ‘equal split’ are defined by assuming all carriers in MG sharing are inter-frequency carriers.

Proposal 3: RAN4 should strive to find a good way in defining the inter-frequency measurement performance scaling to account for reasonable use of gaps based on configured SMTC, including 

-
Partial overlapping SMTC on different carriers 

-
non-overlapping SMTC on different carriers

Discussion: 

Samsung: before we discuss if the equal splitting is ok or not, if UE has been allocated the dedicated gap or resource, is the intention to apply equal splitting only to the rest of measurement which does not use dedicated resources? 

Nokia: For intra-frequency measurement outside gap, there will be dedicated resource. You are talking about the new cases, which needs further discussion on how to apply the gap sharing. For full overlapping, we think it is up to network and do not think there is problem for equal splitting.

Intel: before we desing the tables, we would make sure the gaps apply to the case where gap is indeed needed.

Nokia: should not be part of gap sharing.
Decision:

Noted


R4-1802081
Gap sharing for intra-frequency measurements with gaps and inter-frequency/interRAT measurement





Source: Ericsson

Abstract: 

Discussion on suitable gap sharing values for 38.133.
In this paper we discuss gap sharing for intra-frequency measurements with gaps and inter-frequency/interRAT measurement. Previously it has been agreed to use configurable gap sharing between intra gaps and inter-frequency gaps and mainly RAN4 needs to decide the four gap sharing values.

Proposal 1 : Equal split should be specified such that the intrafrequency measurement object is searched/measured at the same rate as it would have been if it had been configured as an interfrequency measurement object

Proposal 2: The formal wording of equal split option needs further discussion in RAN4

Proposal 3: The following gap sharing settings are specified

	Network signaling ParameterName (to be determined by RAN2)
	Value of X (%)

	00
	Equal split

	01
	20% or 25%

	10
	50%

	11
	75% or 80%


Discussion: 

Mediatek: about formulation 

Ericsson: the formulation is the same as LTE. Equal splitting means to treat intra- with the same priority.

Mediatek: How it can work when there is different objects/measurement shared in a gap.

Ericsson: we need have to discussion for non-sharing case.
Decision:

Noted


38.133 Draft CR
R4-1802077
Addition of gap sharing values





38.133 v15.0.0





Source: Ericsson

Abstract: 

CR to add gap sharing values to 38.133. Gap sharing values are added as follows:
Table 9.1.2-5: Value of parameter X

	Network signaling ParameterName (to be determined by RAN2)
	Value of X (%)

	‘00’
	’Equal split’ 

	‘01’
	[25%]

	‘10’
	[50%]

	‘11’
	[75%]

	Note 1 : intrafrequency measurement object is searched/measured at the same rate as it would have been if it had been configured as an interfrequency measurement object, formal definition FFS


Discussion: 

Decision:

Noted


7.9.4
Measurement procedure related (38.133/36.133) [NR_newRAT-Core]

7.9.4.1
Intra-frequency measurement [NR_newRAT-Core]

Summary of open items for intra-frequency measurement
R4-1802086
Intrafrequency requirements for NR





Source: Ericsson

Abstract: 

In this contribution we discuss remaining open items in intrafrequency NR measurements. Based on this, we propose:

Proposal 1 : Intrafrequency requirements are restructured to match more closely the interfrequency requirements

Proposal 2: Scheduling availability of UEs during intrafrequency measurements with mixed numerology and FR2 is captured in 38.133.

Proposal 3: Parameters Xcells,FR1 Xcells,FR2, YSSB,FR1 and YSSB,FR2 are introduced and discussions continue minimum requirements for number of cells and number of SSB to monitor in NR

Proposal 4 : Part of the NR UE complexity is reserved for measuring PCells and PSCells (in NSA with LTE PCell) with the same performance regardless of how many NR SCells are  configured

Proposal 5: LTE SCell configuration (e.g. in the MCG) does not affect NR measurement performance.

Proposal 6 : Section 9.2.6.1 Intrafrequency gap sharing is removed

Proposal 7a : SMTCs the UE shall use for measurements on deactivated NR SCells shall be indicated to the UE by the network when the SCell is configured.

Or

Proposal 7b : SMTCs used by the UE for measurements on deactivated NR SCells shall be indicated by the UE to the network after the SCell is configured.

Proposal 8: For the purposes of requirements definition, one sample period is considered to be the deactivated SCell measurement period.

Discussion: 

Huawei: Should we align the inter-frequency and intra-frequency requirements? Restructuring the spec in the way to align inter and intra would not be a good idea.

Ericsson: Does Huawei agree that the restructuring is still beneficial in the end, considering more and more requirements will be introduced?
Nokia: by saying the separate searchers, do you mean per FR? For intra-frequency carrier, there would be no need to scale.

Ericsson: By two searchers, it depends on UE capabilities. For intra-frequency, SMTC overlapping or non-overlapping, we need consider how to restructure the spec to address the complexity.
Huawei: for “Proposal 6 : DRX requirements apply if DRX cycle > fixed value eg option 1a : 80ms”, we wonder if there is relaxation when DRX requirement applies.

Ericsson: The relaxation was discussed in on-duration of DRX or somewhere.

Ericsson: if SMTC is inside the on-duration 

Huawei: When SMTC is larger than DRX cycle, there would be no DRX requriemetns applied.

Ericsson: we have “max” function for requirement.
Decision:

Noted


38.133 draft CR: update of intra-frequency measurement requirements
R4-1802087
Corrections to intrafrequency measurement requirements





38.133 v15.0.0





Source: Ericsson

Abstract: 

CR for further updates to intrafrequency measurement requirements.
Requirements for intrafrequency measurements in NR are incomplete.
· Restructured sections to more closely match interfrequency requirements

· Introdce DRX requirements assuming , one sample period is considered to be max(DRX cycle,  SMTC period)

· Introudce deactivated SCell requirements requirements assuming , one sample period is considered to be measCycleSCell

· Introduce Ns scaling factor such that when the UE is configured with one or more SCells, RRM requirements for the SCells are scaled by Ns = Number of configured NR SCells. Requirements for PCell or PSCell are not scaled, ie Ns=1.

· Introduce requirement to monitor XCells,FR1 and XCells,FR2 cells for FR1 and FR2

· Introduce requirement to monitor YSSB,FR1 with different PCI and/or time index for FR1

· Introduce requirement to monitor YSSB,FR1 with different PCI and/or time index for FR2

· Intrafrequency measurement requirements without gaps are not specified when the intrafrequency measurement SMTC fully collides with a measurement gap pattern

· For partial collisions, it should be assumed that only the SMTC not overlapping with measurement gaps are used for measurement

· Introduce intrafrequency requirements for FR2 which are scaled by a factor α compared with requirements for FR1 to account for RX beamforming

Discussion: 

Intel: What is difference between some sections? Some sections are quite similar. On NS definition, if UE configured to measure both PCell and PSCell, the measurement delay should take the PSCell into account.

Ericsson: the structure is similar to inter-frequency. For the second question, we need discuss the assumption for two searchers or one searcher.
Decision:

Noted


7.9.4.1.1
Measurement without gap [NR_newRAT-Core]

Way forward
R4-1801766
Way Forward on Cell Identification Requirements





Source: Intel Corporation

Abstract: 

· Based on Simulation results and discussion we propose the following

In FR1:
TPSS/SSS_sync = max( 600, 6x SMTC_period ) ms
TSSB_time_index = max( 120, 3x SMTC_period ) ms
TSSB_measurement_period = max( 200, 5x SMTC_period ) ms
In FR2:
TPSS/SSS_sync = max(600, 5x 8 x SMTC_period ) ms
TSSB_time_index = max(280, 7x 1x SMTC_period ) ms
TSSB_measurement_period = max( 200, 5 x 8 x SMTC_period ) ms

Discussion: 

Decision: 

The document was not treated.


Summary of proposals
R4-1801816
Summary of Cell Identification Requirements without Gap





Source: Intel Corporation

Abstract: 

Discussion: 

Huawei: in Table 4 Summary of SSB Index Detection Requirement Proposals in FR2, change 160 to 240.
Qualcomm: provide the offline correction on the proposals.
Decision:

Revised to R4-1803124 (from R4-1801816) 


R4-1803124
Summary of Cell Identification Requirements without Gap





Source: Intel Corporation

Abstract: 

Discussion: 

Decision:

Noted


Simulations
R4-1801814
Updated PSS SSS detection results for NR link level simulation in FR2





Source: Intel Corporation

Abstract: 

In this contribution, we present PSS/SSS detection simulation results for mmWave bands under various channel conditions based on simulation assumptions in [1].

Observation: For AWGN, and CDL and TDL channels of 3km/h UE velocity and 30ns delay scaling, in most of the simulation cases, two SS blocks are required to achieve 90% PSS/SSS detection rate at SINR=-6dB with ideal Rx beamforming, and without beam sweeping process or RF impairments.

Discussion: 

Decision:

Noted


R4-1802162
SSB Index Acquisition Timing Requirements





Source: Qualcomm

Abstract: 

During the last RAN4 NR AH-1801 meeting a way forward for SSB index acquisition time has been agreed [1]. In this paper we propose requirements for requirement for SSB index acquisition time, including a draft text for changes in TS 38.133 reflecting the requirement formats agreed in [3]. 

Previously presented simulation results [2] are included in the Appendix, for completeness.
Following on the proposals and the performance results in [2], we suggest for both FR1 and FR2 to adopt X = Y = 1 attempts as impairment margin, given that a side condition of SNR = -6 dB and 99% decoding success rate are used. The resulting requirements are captured in the following proposals:

Proposal 1: The SSB Index acquisition time TSSB_time_index for FR1 corresponds to 3 attempts of DMRS acquisition.

Proposal 2: The SSB Index acquisition time TSSB_time_index for FR2 corresponds to 4 attempts of PBCH SI reading, prior considering beam sweeping scaling factor.
Discussion: 

Decision:

Noted


R4-1802163
SS RSRP measurements in NR: Results and Requirements





Source: Qualcomm

Abstract: 

In this paper, we provided link level simulation results for SS-based RSRP measurements in NR bands, for a number of parameter combinations according to the simulation assumptions agreed in [2], with focus on SSS-RSRP. 

Observation: For both bands, an accuracy better than ±2dB can be achieved for SS-based RSRP measurements with NR-SSS measurements and a single sample.  

Considering the above observation and the fact that in FR1 similar RF accuracy and impairments of ±2.5 dB as in LTE is expected, we recommend RAN4 the following requirement proposal for FR1:

Proposal 1: SS-based RSRP measurements accuracy of ±4.5 dB shall be adopted for FR1.

Additionally, considering that in FR2 the calibration errors are higher than in FR1, a higher margin of ±4 dB is recommended to RAN4, according to the following proposal:

Proposal 2: SS-based RSRP measurements accuracy of ±6 dB shall be adopted for FR2.
Discussion: 

Decision:

Noted


Remaining issues: finalizing the requirements
R4-1801498
Discussion on intra-frequency measurements requirement for NR





Source: MediaTek inc.

Abstract: 

In this paper, we propose intra-frequency measurements delay requirement without gap.

Proposal 1: The intra-frequency PSS/SSS detection requirement in FR1 is TPSS/SSS_sync = max(600, 6 x SMTC_periodicity) when no DRX is configured.

Proposal 2: The intra-frequency PSS/SSS detection requirement in FR2 is TPSS/SSS_sync = max([X1], [6 or 7] x N1 x SMTC_periodicity) when no DRX is configured.

Proposal 3: The intra-frequency SSB time index acquisition requirement in FR1 is TSSB_time_index = max(160, 4 x SMTC_periodicity) when no DRX is configured.

Proposal 4: The intra-frequency SSB time index acquisition requirement in FR2 is TSSB_time_index = max([X2], 5 x N2 x SMTC_periodicity) when no DRX is configured.

Proposal 5: The intra-frequency SSB measurement requirement in FR1 is TSSB_measurement_period = max(200, 5 x SMTC_periodicity) when no DRX is configured.

Proposal 6: The intra-frequency SSB measurement requirement in FR2 is TSSB_measurement_period = max([X3], 5 x N3 x SMTC_periodicity) when no DRX is configured.

Proposal 7: When multiple CCs are configured it is proposed to set PSS/SSS sync, SSB time index acquisition and SSB measurement for no DRX requirement as:

      For PSCell, 

              TPSS/SSS_sync_PSCell = TPSS/SSS_sync;

              TSSB_time_index_PSCell = TSSB_time_index;

              TSSB_measurement_period_PSCell = TSSB_measurement_period;

        For SCell(s), 

                TPSS/SSS_sync,SCell = TPSS/SSS_sync x[image: image21.png]


;

                TSSB_time_index_PSCell = TSSB_time_index x[image: image23.png]


;

                TSSB_measurement_period_SCell = TSSB_measurement_period x[image: image25.png]


;
where,

TPSS/SSS_sync_PSCell, TSSB_time_index_PSCell, TSSB_measurement_period_PSCell are the time requirements for NSA NR PSCell;

TPSS/SSS_sync,SCell, TSSB_time_index_PSCell, TSSB_measurement_period_SCell are the time requirement for NSA NR SCell;

[image: image27.png]


is the number of configured NSA NR SCell CCs to the UE.
Discussion: 

Intel: We are quite aligned. For #4, SSB index acquistiong, before UE detect SSB, UE should have already good idea which RX beam should be used. Should we take the corresponding part N2 into account?

Mediatek: we follow the agreement. In some UE implementation, UE may not need to interruption.
Decision:

Noted


R4-1802589
Discussion on the SSB based intra-frequency measurement requirement





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we discuss the remaining issues for SSB-based intra-frequency measurement requirements and propose values in the equations.

Proposal 1: 
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 is introduced to address the overlap issue between gap and SMTC when considering the SSB-based intra-frequency measurement period requirements.

Observation 1: It is network configuration error under the situations where MGRP is smaller than SMTC periodicity.

Observation 2: We may need to consider CA impact on the measurement requirements scaling.

Observation 3: We may need to consider multiple searchers for SCells in order to meet the measurement delay requirements for NR at least for FR1.

Proposal 2: We propose that for SSB-based intra-frequency measurement requirements, the following equations.
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Proposal 3: A factor should be introduced to address the gap sharing issue when considering the SSB-based intra-frequency measurement requirements with gaps.

Discussion: 

Decision:

Revised to R4-1803113 (from R4-1802589) 


R4-1803113
Discussion on the SSB based intra-frequency measurement requirement





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we discuss the remaining issues for SSB-based intra-frequency measurement requirements and propose values in the equations.

Proposal 1: 
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 is introduced to address the overlap issue between gap and SMTC when considering the SSB-based intra-frequency measurement period requirements.

Observation 1: It is network configuration error under the situations where MGRP is smaller than SMTC periodicity.

Observation 2: We may need to consider CA impact on the measurement requirements scaling.

Observation 3: We may need to consider multiple searchers for SCells in order to meet the measurement delay requirements for NR at least for FR1.

Proposal 2: We propose that for SSB-based intra-frequency measurement requirements, the following equations.
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Discussion: 

Mediatek: We hope that K can applied to PSS/SSS detection and SBI acquisition. K should be modified.
Ericsson: This K, we may need consider the offset to MGRP and SMTC. Here you mean that MGRP and SMTC aligned. For motivation of factor 16, it leads too long measurement period. If UE does a lot of Rx beam sweeping, the measurement time will be long. Where is 16 from? We need the realistic number.
Qualcomm: What the rationale behind 2+2 and 3+3, we do not need such big margin.

Huawei: for FR2, we have the larger margin than FR1.
Intel: K needs further modification. If MGRP = STMC period, K = 0 , what does it mean? When MGRP > STMC, K is minus. For 16, where does it come from?

Huawei: we should add some condition for K and K is corrected.

Huawei: we need further check on 16.
NTT DOCOMO: For FR2, the value reuses the FR1 case? We do not need to reuse the same number as FR1 for FR2. For complexity perspecitvie, due to the high correlation 40ms is reasonable for boundary. From mobility perspective, in FR1 PSS/SSS detection we can reuse the same low boundary as LTE. We are not sure if we can reuse the same boundary for FR2.
Decision:

Noted


R4-1801837
Discussion on intra-frequency measurement without gap requirements





Source: Intel Corporation

Abstract: 

In this contribution we discuss the intra-frequency measurement without gap requirements 

Observation 1: Intra-frequency requirements for NR should take into account that limited number of searchers are available.

Observation 2: NR requirements should be defined in a similar way as LTE LAA. 

Proposal 1: 2 searchers should be considered as baseline in intra-frequency core requirements

Proposal 2: Different DMTC for different serving SCC should be considered in NR intra-frequency requirements.      

Proposal 3: For FR1 serving carriers, 
TPSS/SSS_sync=[5 or 6]*SMTC period*max(1, abs(NNR_SCC/2))

TSSB_time_index=[2 or 3]*SMTC period*max(1, abs(NNR_SCC/2))

TSSB_measurement_period=[5]*SMTC period*max(1, abs(NNR_SCC/2))

Proposal 4: For FR2 serving carriers, 
TPSS/SSS_sync=[5 or 6]*N*SMTC period*max(1, abs(NNR_SCC/2))

TSSB_time_index=[2 or 3]*SMTC period*max(1, abs(NNR_SCC/2))

TSSB_measurement_period=[5]*N*SMTC period*max(1, abs(NNR_SCC/2))

Discussion: 

Huawei: we have concern on using two searchers as baseline. It depends on FR1 or FR2.

Intel: Do you want more or less? FR1 and FR2 may not share the searcher. We assume the searchers are shared by FR1 and FR2.
Ericsson: for #2, I guess it is based on SMTC is non-overlapping.

Intel: Understanding is correct.
Decision:

Noted


R4-1802536
Remaining issues on intra frequency measurement requirements without measurement gap





Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we provide our views on cell identification delay requirements for both FR1 and FR2, and we make following proposals.
Proposal 1: For FR1, square brackets in the equations of PSS/SSS detection delay and measurement period could be removed, and these would be expressed as following.
TPSS/SSS_sync = max( 600, 5 × SMTC_period ) ms

TSSB_measurement_period = max( 200, 5 × SMTC_period ) ms
Proposal 2: For FR1, SSB time index acquisition delay would be expressed as following equation.
TSSB_time_index = max( [120], [2+1] × SMTC_period ) ms

Proposal 3: For FR2, PSS/SSS detection delay, SSB time index acquisition delay, and measurement period would be expressed as following.
TPSS/SSS_sync = max( [200], [5] × N1 × SMTC_period ) ms

TSSB_time_index = max( [160], [3+1] × N2 × SMTC_period ) ms

TSSB_measurement_period = max( [120], [3] × N3 × SMTC_period ) ms

N1, N2, N3 ≤ 4
Discussion: 

Huawei: for SSB index detection, what is the reason to use 1 for FR2?

NTT DOCOMO: We do not intend to make N=1. When UE perform SSB acquisition, UE has some kind of knowledge about the Rx beamforming.
LGE: for N and Rx beam forming, the UE mobility is important for measurement deplay. We should consider the UE implementation.

NTT DOCOMO: Rx beamforming does matter. We do not intent to limit the UE implementation. If we put N </=4, it does not mean UE cannot have more beam. It is just scaling factor to derive the requirements. We do not include the Rx beamforming gain. We consider the Rx beamforming gain by side condition. With better Rx beam, UE can use less samples to perform detection. We do not know how UE distribut the samples for each beam. N value is just the scaling factor. We should consider delay requirements.
Qualcomm: The criterion used is to use the sample multiplexed by the SMTC period, but the Rx beam sweep is not considered anymore. What is the motivation not to consider the beam sweeping?

NTT DOCOMO: we can consider Rx scaling factor to derive the value. I do not know if we can use the same periodicity as LTE for the requirements because the channel condition is different. 

Qualcomm: Discussion is needed.
Decision:

Noted


R4-1801815
On Cell Identification Requirements without Gap





Source: Intel Corporation

Abstract: 

In this contribution we present our views/proposals on the cell identification/measurement requirements. All the requirements are assuming no configured SCell or E-UTRA Scell. 
Based on the discussion above, we have the following proposals for delay requirements in FR1 and FR2:
Proposal#1: In FR1 the PSS/SSS detection requirement be set as 

TPSS/SSS_sync = max(600, 6×SMTC_period) ms

Proposal#2: In FR2 the PSS/SSS detection requirement be set as 

TPSS/SSS_sync = max(600, 5×N×SMTC_period) ms, where N=8
Proposal#3: In FR1 the SSB Index detection requirements be set as 

TSSB_time_index = max(120, 3×SMTC_period) ms
Proposal#4: In FR2 the SSB Index detection requirements be set as 

TSSB_time_index = max(280, 7×N×SMTC_period) ms, where N=1
Proposal#5: In FR1 the measurement period for intra-frequency measurements be set as

TSSB_measurement_period = max(200, 5×SMTC_period) ms
Proposal#6: In FR2 the measurement period for intra-frequency measurements be set as

TSSB_measurement_period = max(200, 5×N×SMTC_period) ms , where N=8
Discussion: 

LGE: for SSB timing, N=1 changes the value. UE cannot guarantee the index detection. More than 1 is needed.

Intel: The logic is that UE needs to detect RSRP first. When UE got RSRP, UE know which Rx beam is the best. We do not think Rx beam sweeping is important anymore.
Qualcomm: For FR2, the value looks long. Is there any justification? We need 400ms period and then scaling based on it.

Intel: for #6, we can try to refine the formular.
Qualcomm: We propose to capture our number in the summary. For the margin, we discuss the results. It does not mean we need extend margin just because there is extra time for SSB index detection.

Intel: It is based on the simulation. FR1 and FR2 has differernce.
Decision:

Noted


R4-1801496
RRM requirements in DRX mode





Source: MediaTek inc.

Abstract: 

In this contribution, we observe that

Observation 1: Compared with aligned on-duration between separate DRX of MCG and SCG, up to 13.5% additional UE power is consumed for the case of non-aligned on-duration of the separate DRX. REF _Ref506224390 \h  \* MERGEFORMAT 

And we propose

Proposal 1: The midpoint between long and short DRX in detection requirement should be 40ms. 
 REF _Ref503462959 \h  \* MERGEFORMAT 
Proposal 2: It should re-use the LTE requirement in NR for power saving under large DRX scenarios.
Proposal 3: Consider the mis-alignment between SMTC and DRX on duration, the delay requirement should be scaled up by 1.5 to leave enough margin for low power design.
Proposal 4: The Intra-frequency measurement requirement table without measurement gap used are as follow. 

For intra-frequency PSS/SSS detection in FR1

Table 2. Time period for PSS/SSS detection, (Frequency range FR1)

	DRX cycle
	TPSS/SSS_sync

	No DRX, or DRX cycle≤ 0.04
	Knon-aligned Note 2
 x max(600ms, 6 x SMTC period) Note 1

	0.04 <DRX cycle≤ 0.08
	30 x Knon-aligned Note 2
 x DRX

	0.08< DRX cycle≤ 2.56
	15 x Knon-aligned Note 2
 x DRX

	Note 1 : If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified

Note 2 : Knon-aligned = 1 when DRX on-duartion and SMTC occasions are aligned. Otherwise, Knon-aligned  = 1.5.


For intra-frequency SSB time index acquisition in FR1

Table 3. Time period for SSB time index acquisition, (Frequency range FR1)

	DRX cycle
	TPSS/SSS_sync

	No DRX, or DRX cycle≤ 0.04
	Knon-aligned Note 2 x max(160ms, 4 x SMTC period) Note 1

	0.04 <DRX cycle≤ 2.56
	4 x Knon-aligned Note 2
 x DRX

	Note 1 : If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified

Note 2 : Knon-aligned = 1 when DRX on-duartion and SMTC occasions are aligned. Otherwise, Knon-aligned  = 1.5.


For intra-frequency SSB measurement period in FR1

Table 4. Time period for SSB measurement period, (Frequency range FR1)

	DRX cycle
	TSSB_measurement_period  

	No DRX, or DRX cycle≤ 0.04
	Knon-aligned Note 2 x max(200ms, 5 x SMTC period) Note 1

	0.04 <DRX cycle≤ 2.56
	5 x Knon-aligned Note 2
 x DRX

	Note 1 : If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified

Note 2 : Knon-aligned = 1 when DRX on-duartion and SMTC occasions are aligned. Otherwise, Knon-aligned  = 1.5.


Proposal 5: Companies are encouraged to provide idea to deal with the power consumption issue caused by 2 different DRX cycle.
Proposal 6: For inter-frequency measurement, the delay relay requirement follows the DRX table shown below

Table 6: Rule to select DRX cycle configured by MN or SN.

	DRX On/Off
	MO configured by MN
	MO Configured by SN

	DRXMN
	DRXSN
	
	

	ON
	OFF
	DRXMN
	DRXMN

	OFF
	ON
	DRXSN
	DRXSN

	ON
	ON
	Max{ DRXMN, DRXSN }




Discussion: 

Decision:

Revised to R4-1803112 (from R4-1801496) 


R4-1803112
RRM requirements in DRX mode





Source: MediaTek inc.

Abstract: 
Discussion: 

Huawei: we have other paper to discuss the DRX cycle to analyze the misalignment between SMTC and DRX. How to choose the scaling factor according to the relation between SMTC and DRX cycle.
Decision:

Noted


RF2 specific
R4-1802380
FR2 Measurement Requirements Framework





Source: Qualcomm Incorporated

Abstract: 

In this paper we discussed the framework for FR2 measurement requirements. We make the following proposals.

Proposal 1: For beam management RAN4 defines UE capability in terms of number of beams to measure and measurement accuracy based on single shot measurement.

Proposal 2: For L3 measurement reporting RAN4 defines beam detection delay, measurement period, minimum number of beams the UE should be able to measure and measurement accuracy.

Proposal 3. Whether the same measurement accuracy requirement can be used for beam management and L3 reporting should be further checked based on simulation results.

The actual requirements for the core part are further discussed in [1].

Discussion: 

Huawei: about #1 measurement basded on single shot measurement, why and what is the reason?

Qualcomm: for this reporting, it is pretty similar to reporting CQI. Even CQI is based on single shot. And we measure once. For L3 we can define the measurement delay.
Ericsson: We should not mix L1 and L3 measurement. Maybe the proposal is related to beamforming and should be defined in 38.101 rather than 38.133.

Qualcomm: Need further offline discussion.
Mediatek: for beam detection delay, we do not know whether we should have requirement based on CSI-RS for beam detection. UE just simply measure the beam rather than beam detection.

Qualcomm: measuring beam needs detection first.
Samsung: we do think that we need to define such requirements. For #1, whether or not it should be based on single shot needs more check. Whether to capture it in 101 or 133, we are open.

Qualcomm: offline.
Nokia: for #1, we support this proposal. We should define the requirement in RRM. For #2, is it that we already defined in RAN4? What is the new here except for accuracy part?

Qualcomm: there would be some difference considering mobility and coverage.
Decision:

Noted


R4-1802428
Discussion on RRM core requirements with Rx beamforming in FR2





Source: LG Electronics Inc.

Abstract: 

In this contribution, we provide our views on RRM core requirement for FR2 and propose
· Proposal 1: for intra-frequency cell identification without measurement gap,
· TPSS/SSS_sync = max( 800, [4 or 5] x N x SMTC_period ) ms
· TSSB_time_index = max( 140, 4 x N x SMTC_period ) ms
· TSSB_measurement_period = max( 200, [4] x N x SMTC_period ) ms
· N=[4] for UE with low number of Rx beams and N=[12] for UE with high number of Rx beams
· Other RRM requirement can be applied the values (intra-frequency with measurement gap, inter-frequency measurement, etc.)
· Proposal 2: Introduce additional signalling for value N if network needs to know value N.

Considering the value N and UE mobility based on Tidentify_intra_with_index, we observe
· Observation: Long SMTC period configurations are not feasible for UE with high number of Rx beams and high mobility.
· Proposal 3: RAN4 needs to consider restriction of long SMTC period configuration for UE with high number of Rx beams and high mobility.
Discussion: 

Samsung: We wonder how we can distinguish the cases and how to do declaration. How can this method work?

LGE: Some motivation is that different companies have different numbers of Rx beam. We want to address that issue.
Huawei: Similar as Samsung. We should not touch much about the UE implementation.
NTT DOCOMO: We also have similar view as Samsung and Huawei. For #3, how can we distinguish the UE with larger number and high mobility. We should not restrice the flexibility of network.

LGE: if we have long period, there would be problem in terms of measurement delay. We need avoid high mobility UE to use long period.
Ericsson: for #3, if gNB use long SMTC and UE do not support, gNB needs reconfigure.
Intel: This is like a good idea from implementation from UE. Do you want to standardize it? We should focus on minimium requirements.

LGE: we would like to define two difffernet requirement for low and high Rx beam numbers.
Decision:

Noted


R4-1802835
On cell identification and measurement period





Source: Ericsson

Abstract: 

On cell identification and measurement period.
· Proposal 1: N=2.
· Proposal 2: To account for UEs with a better than the worst-case rx beamforming capability, RAN4 to discuss the possibility to have optional requirements for FR2 with N=1.

· Proposal 3: The same N is used for cell detection period and measurement period.

The proposals can be summarized in the following table:

	
	Minimum time period [ms]
	Number of SMTCs
	N

	Cell detection period
	600
	5
	2 and 1 (optional)

	Measurement period
	200
	5
	2 and 1 (optional)


Discussion: 

Decision:

Noted


R4-1801503
Initial dynamic simulation results for SSB based RRM Measurement in FR2





Source: MediaTek inc.

Abstract: 

In this contribution, we provide our system-level simulations in FR2. The observations and proposals are summarized: 

Observation 1: The reliability of serving cell can be improved by increasing the number of RX beams.
Observation 2: After longer measurement period, serving cell would be less reliable.
Observation 3: Even with longer measurement period, the reliability of serving cell can be improved by properly increasing the number of RX beams.
Observation 4: Serving cell is less reliable when UE with higher mobility.
Proposal 1: RAN4 to study the impact of Rx beam sweeping on the FR2 measurement requirements through dynamic system level simulations.
Discussion: 

Decision:

Noted


38.133 CR
R4-1802591
CR for SSB based intra-frequency measurement requirements without gap





38.133
  CR-0011  Cat: F (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

In this CR, SSB-based intra-frequency measurement requirements for TS38.133 are added in Section 9 according to the agreements reached in the previous RAN4 meeting. 

SSB-based intra-frequency measurement requirements for NR are added.

Discussion: 

Ericsson: there is another case. If we agree this CR, we should agree the other to capture the number. Just capturing the format does not provide too much information.
Decision:

Revised to R4-1803170 (from R4-1802591) 


R4-1803170
CR for SSB based intra-frequency measurement requirements without gap





38.133
  CR-0011  Cat: F (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

In this CR, SSB-based intra-frequency measurement requirements for TS38.133 are added in Section 9 according to the agreements reached in the previous RAN4 meeting. 

SSB-based intra-frequency measurement requirements for NR are added.

Discussion: 

Decision:

Endorsed


R4-1802636
CR on TS38.133 for SSB based intra-frequency measurement requirements in DRX





38.133
  CR-0019  Cat: F (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

When DRX on-duration time cannot fully overlap with all the SS/PBCH block resource, the SSB based intra-frequency measurement requirements without gaps need to be relaxed in DRX mode.

The delay requirements of SSB based intra-frequency measurement without gaps are relaxed in DRX mode. The scaling factor can be different for diferent DRX cycle range.

Discussion: 

Decision:

Noted


7.9.4.1.2
Measurement with gap [NR_newRAT-Core]

R4-1802537
Remaining issues on intra frequency measurement requirements with measurement gap





Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we provide our views on requirements of intra frequency measurement with gap, and we make following observations and proposals.
Observation 1: For FR1, when SMTC window timing and SSB timing for RLM are overlapped, UE would be able to perform intra frequency measurement and RLM simultaneously at the SSB timing. On the other hands, for FR2, UE would not be able to perform intra frequency measurement and RLM simultaneously at the SSB timing in some cases, e.g. different Rx beams are used in RLM and intra frequency measurement.
Observation 2: For FR1, when SMTC window would be partially overlapped with measurement gap, intra frequency measurement should be performed on SMTC window timing outside of measurement gap.

Observation 3: For FR1, when SMTC window would be fully overlapped with measurement gap or SSB for intra frequency measurement would be outside of UE active DL BWP, gap sharing between intra/inter frequency measurement or gap sharing among intra/inter frequency measurement and RLM should be considered.

Proposal 1: At least for FR2, relationship between SMTC window timing and SSB timing for RLM should be considered to determine requirements on intra frequency measurement period.
Proposal 2: For FR1, required number of samples for intra frequency measurement should be multiplied by a scaling factor P, and P would be described as following.

P = 1: All SMTC window timings are not covered by measurement gap.

P = 1/(1 – SMTC periodicity/MGRP): SMTC window timings are partially covered by measurement gap.

P = 1/X×100: SMTC window timings are fully covered by measurement gap, and X is a signaled RRC parameter for gap sharing.

Proposal 3: For both FR1, gap sharing should be considered at least in following cases.
· SMTC window timings are fully covered by measurement gap.
· SSB for intra frequency measurement is not in UE active DL BWP.
Proposal 4: For FR2, when SMTC window timing and SSB timing for RLM are partially overlapped, SMTC window timing for intra frequency measurement should be prioritized on that SSB timing.
Proposal 5: For FR2, when SMTC window timing and SSB timing for RLM are fully overlapped, SSB timing sharing between intra frequency measurement and RLM should be considered.
Proposal 6: For FR2, gap sharing should be considered in following cases.
· SMTC window timings are fully covered by measurement gap.
· SSB for intra frequency measurement is not in UE active DL BWP.
· SMTC window timings are partially covered by measurement gap and fully overlapped with SSB timing for RLM.
Discussion: 

Decision:

Noted


38.133 draft CR
R4-1802590
CR for SSB based intra-frequency measurement requirements with gaps





38.133
  CR-0010  Cat: F (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

In this CR, SSB-based intra-frequency measurement requirements with gaps for TS38.133 are added in Section 9 according to the agreements reached in the RAN4 meeting.

SSB-based intra-frequency measurement requirements with gaps for NR are added.

Discussion: 

Decision:

Revised to R4-1803499 (from R4-1802590) 


R4-1803499
CR for SSB based intra-frequency measurement requirements with gaps





38.133
  CR-0010  Cat: F (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

In this CR, SSB-based intra-frequency measurement requirements with gaps for TS38.133 are added in Section 9 according to the agreements reached in the RAN4 meeting.

SSB-based intra-frequency measurement requirements with gaps for NR are added.

Discussion: 

Decision:

Endorsed


R4-1801839
On intra-frequency measurement with gap or interruption





38.133 v..





Source: Intel Corporation

Abstract: 

Discussion: 

Decision: 

The document was withdrawn.



7.9.4.1.3
Reporting requirements: Definition of known cell [NR_newRAT-Core]

R4-1802694
Discussion on definition of known cell





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we provide discussion of definition of known/unknown cell in NR. After discussion the following proposals are provided.

Proposal 1: in handover interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown.
Proposal 2: in RRC re-establishment requirement the target PCell is known if it has been measured by the UE in the last 5 seconds.
Proposal 3: definition of known SCell shall be updated to make sure UE has the full timing information for the SCell being activated.
Proposal 4: definition of known PSCell shall be updated to make sure UE has the full timing information for the PSCell being added.
Proposal 5: use the same legacy definition of known/unknown cell in event triggered reporting requirements.
Proposal 6: in requirements of SFTD measurement before NR PSCell is configured, definitions of known/unknown cell defined in RSRP/RSRQ/RS-SINR measurement reporting delay requirement shall also apply.
Discussion: 

LGE: for #6, known and unknown cell is for LTE or NR. Before NR PSCell is configured, all the cells are unknown cell for NR.

Huawei: It is the case that network just configure inter-RAT measurement for the UE and UE can report separately for different cells. UE has already sent the report the BS and then cell is known to UE.
Qualcomm: for #3 and #4, how would the network apply the timing or not? UE has to decode MIB?

Huawei: we elaborate more in our paper. There is some scenario where BS can assume UE has full timing. If FR2, UE has to decode PBCH index. UE can use serving cell timing as reference.

Qualcomm: Agree network knows in FR2. How about FR1?


Huawei: For sync cells, UE does not need MIB.


Qualcomm: Are you saying in that case there is no defition of known cell?
Intel: In general in LTE we define known and unknown based on the whether the timing information can be reused or not. But for NR, there would be different numerology and we should consider different defition applying to different numerology. Do we also consider spatial domain when defining known and unknown? We can decouple spatial domain from time and frequency domain.

Huawei: The principle to use the timing information is good. For higher SCS, the shorter CP length is there and UE has less time to work. If UE does not have the information, UE needs more time to decode PBCH before doing RPACH. For patial domain comment, we share the view as Intel.
CATT: Can you explain on what the full timing information mean?

Huawei: Fully timing information means that UE need read MIB.
Decision:

Noted


R4-1803045
Definition of Known Cell in FR2





Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provide a definition for known cell in FR2. We extend the definition of from FR1 by saying that the cell needs to be detectable using the same beam as was used to provide measurement.  

Proposal 1: A NR cell in FR2 is said to be known if it meets the following conditions:

During the period equal to [TBD]:

-
the UE has sent a valid measurement report for the cell and

-
the cell remains detectable according to the cell identification conditions

a) using the same beam as is being used by the currently active cell (e.g.: intra-band CA). 

b) using the same beam as used by UE to provide last valid measurement if the UE will have no other active cells in conjunction with the known cell in FR2
Discussion: 

Huawei: besides the issue mentioned in our paper, the additional comment on the same beam as used by UE, the target cell Tx beam is in other direction than the direction UE receive data, and then UE need use the other Rx beam to measurement. In bullet a) current active cell measn Tx beam?
Intel: In general, we should avoid the definition ambiguity of known or unknown cells between UE and BS sides. For beam, how can we align the BS and UE?
Nokia: for bullet b), that condition could not be known by BS not UE. Which UE Rx beam is used cannot be known.
Ericsson: What do you mean by active cell? Why is there relation with serving? It can be any cell. Is there relation with beam to serving cell or neighbour cell. UE has to report using the same beam as for target cell. The same comment for bullet b).

Qualcomm: for bullet b), the motivation is that in FR2 if cell is unknow, UE want to use the same beam as that for reporting. Otherwise, UE need to figure out which Rx beam should be used.
Intel: UE has no idea if BS change the Tx beam or not. In our understanding, UE need do Rx sweeping anyway. From that point of view, we could not define any condition that UE and BS keep the same beam as the previous measurement.

Qualcomm: When the cell is actived BS should tell which beam to use for Tx.

Huawei: Due to UE moving the Rx beam needs changed.

Intel: Is there any mechanism to tell UE which Tx beam is used? I do not think so. This know and unknow cell definition is for activation and deactivation. I do not think UE will do measurement before.

Qualcomm: UE is supposed to start the Rx beam corresponding to Tx beam. In the test UE does not move. If UE knows the beam, then the processing can be speed up. For FR1, UE has assumption that the Cell is still there.

Intel: UE can do search optimization. Here we are talking about the minimum requirements. We should consider UE should do full Rx beam sweeping. Should we define the requirement assuming two conditions: UE know the beam and UE do full sweeping.
Decision:

Noted


R4-1801834
Discussion on NR PSCell/SCell known/unknown conditions





38.133 v..





Source: Intel Corporation

Abstract: 

In this contribution, our considerations on condition of known NR PSCell/SCell definition can be drawn: 

Observation 1: For NR FR1 and FR2 cells, the timing of SCell can be known if there is measurement within 2^(-
[image: image36.wmf]m

)* max(5 measCycleSCell, 5 DRX cycles) 

Observation 2: For NR FR2 SCells addition and activation under -3dB SINR side condition, TX beam timing can be acquired by any beams detectable by UE.  

With these two observations, we can safely propose that:

Proposal 1: When measurements on SCell were performed within 2^(-
[image: image37.wmf]m

)* max(5 measCycleSCell, 5 DRX cycles), it can be assumed that the timing is known. Otherwise the timing information is unknown.

Discussion: 

Ericsson: u is CP length. Do not understand the relation between CP length and known/unknown cells. Measurement cycle in DRX, we have define it for single carrier case. What is thinking for that case, single carrier and unknown cell?

Intel: We believe when we see the time-frequency drifting. We assume 1ppm. 5s result 5us time drifting, which can be covered by CP for small SCS but too much for large SCS. For SCS, we may loss the whole slot. We should define time window to make sure that the drift is within the CP. For measurement and DRX cycle, we can still apply it to the general definition to 5. For how to handle beyong 5s, it is up to UE implementation.

Ericsson: UE has to synchronize DL better according to the spec, 0.1ppm. Where does the 1ppm comes from? 
Intel: 0.1ppm is for UE in connected mode and UE has active transmission on UL and DL. But it is about the SCell de-activation. I do not think UE should keep the same level of synchronization. 1ppm is what we assume and we think that is enough to meet LTE.

Ericsson: UE is synchronized to serving cell. UE is required to keep 0.1ppm for uplink transmission. 1ppm is pessimistic number. We do not agree on the analysis.
Huawei: When the larger SCS is used, the required timing requirement on the first transmission, i.e., Te, is smaller. Maybe we can do scaling according to Te.

Intel: that is a good point and we can think about scaling according to Te.
Decision:

Noted


7.9.4.2
Inter-frequency measurement [NR_newRAT-Core]

General discussion: grouping for measurement objects
R4-1801497
Discussion on inter-frequency measurement





Source: MediaTek inc.

Abstract: 

Consider that the MGRP is also one of the value among {20, 40, 80, 160}msec [2], It is obvious that UE might not be able to observe all frequency layers in a single gap occasion. Therefore, the scheduling of choosing the suitable inter-frequency layer in each gap is needed, and will definitely affect the reporting delay. In this paper, we provide our view on inter-frequency measurement requirement and some evaluation results of inter-frequency measurement scheduling.
In this contribution, we observe that

Observation 1: Simply using Nfreq to scale the delay requirement may not be a good solution.
Observation 2: The gap used ratio would be affected by NW configuration, UE scheduling method and requirement of inter-frequency measurement.
And we propose

Proposal 1: RSRP inter-frequency measurement requirement is specified based on 6 samples. One more sample is to leave enough margin for AGC gain settling. 
Proposal 2: Measurement objects with same SMTC periodicity and offset within the same FR range should share the same delay requirement and the same measurement gap pattern.
Proposal 3: Companies are encouraged to provide the view on grouping rule for measurement objects in the inter-frequency measurement requirement.  
Discussion: 

Huawei: Basically we agree observations and proposal #1 and #2. For #3, we wonder if we could find such group rule to divide the ambiguity of requirements. Maybe we need to have different requirements depending on UE implementations.

Mediatek: We hope companies to provide their views on how to define the proper requirements.

Huawei: there are no concrete proposals on how to group the MOs. I wonder if we can reach agreement in the future.

Ericsson: SMTC grouping, 343 cases are looked into. But we need the generic requirements. For #3, for fully overlapping the same scaling as LTE can be used. For non-overlapping, the requirement is also easy. For partial overlapping, it is difficult. We can leave some room for UE implenetation for that case.

Nokia: for grouping, we support the proposals by mediatek. If we treat the partial overlapping as full overlapping, the requirement would be very pessimistic. We hope not to waste gap opportunity.
CMCC: for #1, for inter-frequency measurement, the gap needs shared. It is like LTE. For LTE, the inter-frequency measurement shared the gap too. We do not need to extend the number.

Mediatek: in LTE, we have CRS. In LTE, the periodicity for PSS is smaller than NR.
Decision:

Noted


R4-1802088
Further aspects of measurement gap design for NR with multiple layers





Source: Ericsson

Abstract: 

In this contribution we discuss requirement scaling for measurement with multiple NR carriers in gaps. We propose

Proposal 1 :

1) Divide the interfrequency measurement objects into SMTC groups, where each SMTC group is fully non colliding with other SMTC groups

2) Proportion the gaps used for GSM, WCDMA, LTE measurements  to each SMTC group according to scaling factor (Nfreq, NR, NSA,i/ Nfreq, NR, NSA) .(Nfreq, E-UTRA+ Nfreq, UTRA+ Nfreq, GSM)) where Nfreq, NR, NSA,i is the number of frequencies in group i

3) Within each SMTC group apply summation of D.Max(SMTCk,MGRP) 

Discussion: 

Mediatek: The total of 2G, 3G and 4G groups should be multipled by (1- scaling factor). 

Ericsson: there are two things. Firstly, the fact is measurement of NR has impact on GSM, WCDMA and GSM/WCDMA measurement impact NR also. That is reason we do not have “1-..” 
Huawei: The grouping rule is not very clear. How can we derive the interference measurement requirements based on grouping? Inter-RAT measurement requirements are different within different SMTC groups. Is that Ericsson proposal?

Ericsson: Each SMTC group should not overlap with the other. I have concern on relax the requirement by the total frequency number. It is double relaxation. The definition of group is clear. We could discuss how to group carriers into group.
Intel: In general it is a good idea.The propsal #1 sounds reasonable. For the second bullet, there are two terms. Is the first term multplyed by the second term?

Ericsson: the idea is to multiply two terms.
Qualcomm: I do not see the difference between scenario 3 and 4. Can you clarify the difference from Mediatek’s?

Ericsson: offline checking.
Decision:

Noted


R4-1802637
Discussion on SSB based inter-frequency measurement requirements





Source: Huawei, HiSilicon

Abstract: 

This contribution provides some analysis on PSS/SSS detection requirement in NR. The following observation and proposal are given: 

Observation 1: In case of inter-frequency measurement requirements defined based on the scheme of SMTC overlapping groups, the rules on developing SMTC groups might be very complicated.

Proposal 1: For SSB based measurement, a per-carrier scaling scheme is suggested for defining inter-frequency measurement requirements and the measurement delay requirements for inter-frequency carrier #i can be expressed as:

· Tinter, carrier_i = M×(SMTCcarrier_i, MGRP) ×Nscaling,carrier_i
Where, Nscaling,carrier_i  is the scaling factor of carrier #i and is defined as the total number of carriers which satisfy the following conditions:

· Apply the same measurement gap pattern with carrier #i, and

· Whose SMTC occasions are fully or partially colliding with the SMTC occasions of carrier #i.

Discussion: 

Mediatek: firstly, there must be max to be added. This rule is the good framework. We can divide the interfrequecy based on this principle.
Ericsson: For partially colliding case, then the scaling factor is sill used?

Huawei: no colliding, the scaling =1.
Decision:

Noted


Remain issues: finalizing the requirements
R4-1801838
Discussion on inter-frequency measurement requirements





Source: Intel Corporation

Abstract: 

In this contribution we discuss the inter-frequency measurement requirements for both per-UE and per frequency group gap based measurement. The proposed requirements are summarized as below.

Proposal 1: Inter-frequency cell identification and measurement delay requirement with per-UE gap can be defined as,
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 =(1/X)*100 where X is a signalled RRC parameter for gap sharing scheme, and the corresponding gap sharing table is FFS. 

Nfreq, inter-freq NR, NSA = N freq, FR1 + N freq, FR2, is the number of inter-frequency NR carriers being monitored.

N freq, FR1 is the number of inter-frequency NR FR1 carriers being monitored configured by network.

N freq, FR2 is the number of inter-frequency NR FR2 carriers being monitored configured by network.

M Identification_Inter-freq, FR1 is the number of SSB which is used to detect a cell on a FR1 inter-frequency carrier, which is FFS 

M Identification_Inter-freq, FR2 is the number of SSB which is used to detect a cell on a FR2 inter-frequency carrier, which is FFS

M Measurement_Inter-freq, FR1 is the number of SSB which is used to measurement a cell on a FR1 inter-frequency carrier, which is FFS 

M Measurement_Inter-freq, FR2 is the number of SSB which is used to measurement a cell on a FR2 inter-frequency carrier, which is FFS

Proposal 2: Inter-frequency cell identification delay requirement equation with per-band group gap can be formulated as,

· If measurement object is FR1/LTE cell
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=(1/X)*100 where X is a signalled RRC parameter for gap sharing scheme, and the corresponding gap sharing table is FFS. 

· If measurement object is FR2 cell
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=(1/X)*100 where X is a signalled RRC parameter for gap sharing scheme, and the corresponding gap sharing table is FFS. 
Discussion: 

Ericsson: I agree to start more than three layers and the grouping needs further discussion. Offset is not taken into account and very relaxed requirements. In addition to that we also scale the requirement by number of frequency number. UE could use a gap for different MO.

Huawei: we do not need study the complicated case. At least we can consider 5 or 6 layers.

Ericsson: I do not say that we do not specify the requirements for more layer numbers. We start with the simple case and we also consider the more layer cases in the end.

Intel: My understanding is more than two layers would not be straightforward. We could not do in the way that in this release we just support two layers. We would like to provide the generic requirements.

Ericsson: We would like to look at the case where the grouping is not ambiguous and then look at more complicated case.

Huawei: the final requirement should cover the complicated cases.
Mediatek: We have similar concern on Ericsson.
LGE: LTE case, DMTC has the similar issue. For #1, the different frequency ranges is considered. There is difference between DMTC and SMTC.

Intel: I do not take LAA related discussion. We have different SMTC configurations.

Ericsson: one difference from SCE is that we consider the legacy and use the simple solution.
Decision:

Noted


R4-1802592
Discussion on the SSB based inter-frequency measurement requirement





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we discuss the factors for SSB-based inter-frequency measurement requirements, which are gap sharing factor Kinter and number of frequency layers Nfreq and we propose the framework tables for the subsections. Corresponding changes can be found in the other paper, a CR for TS 38.133 for inter-frequency measurement requirements [3] to capture all the above mentioned issues.

Proposal 1: 
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is introduced to address the gap sharing impact for SSB-based inter-frequency measurement requirements.

Proposal 2: 
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, where X represents the ratio between the numbers of intra- and inter- gaps, whose values are FFS.
Observation 1: 
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should be defined by scaling with gap sharing schemes.

Proposal 3: Use the above mentioned framework for SSB-based inter-frequency measurement requirements, including PSS/SSS detection, SSB index acquisition and measurement period in both FR1 and FR2.

Discussion: 

Decision:

Noted


Way forward

R4-1802593
Way forward on SSB-based inter-frequency measurement requirements





Source: Huawei, HiSilicon

Abstract: 

· This way forward is to capture agreements on inter-frequency measurement requirement methodologies

· Introduce 
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for gap sharing impact

· 
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· For FR1, it is proposed to set TPSS/SSS_sync, T SSB_measurement_period  and TSSB_time_index requirement as: 

· TPSS/SSS_sync = Max(TBD, [6]x max(MRGP, SMTC period)x Kinter)  (1) 

· TSSB_time_index = Max(TBD, [2+2]x max(MRGP, SMTC period)x Kinter) (2) 

· TSSB_measurement_period = Max(TBD, [5]x max(MRGP, SMTC period)x Kinter) (3) 

· For FR2, it is proposed to set TPSS/SSS_sync, T SSB_measurement_period  and TSSB_time_index requirement as: 

· TPSS/SSS_sync = Max(TBD, [6]x max(MRGP, SMTC period) x N1 x Kinter) (1) 

· TSSB_time_index = Max(TBD, [3+3]x max(MRGP, SMTC period) x N2 x Kinter) (2) 

· TSSB_measurement_period = Max(TBD, [5]x max(MRGP, SMTC period) x N3 x Kinter) (3)

· For FR2, reuse the TBD values in the equations from FR1 

(for approval)
Discussion: 

Decision:

Revised to R4-1803166 (from R4-1802593) 


R4-1803166
Way forward on SSB-based inter-frequency measurement requirements





Source: Huawei, HiSilicon, MediaTek, Ericsson, Nokia, Nokia Shanghai Bell
Abstract: 

(for approval)
Discussion: 

Intel: what is the principle to group? For the formular, that one limits the UE implementation. It is unclear which one UE should measure first and which one UE should measure afterwards. Come back next meeting.
ZTE: I have not seen this way forward before. We need more time to check.

Huawei: I already circulate in the reflector. To the requirements for all SMTC configurations, it is difficult to have the same requirements for different SMTC configurations. It is too much to do.

Ericsson: OK to co-sign.

Nokia: Support. To Intel, of course, UE has different configurations, but UE should not waste the gap opportunities, especiall for denser MTC configuration.


Intel: From network side, infra vendor wants to get more efficiency. The proposal only addresses part of them.

Samsung: Question: does the way forward can address Intel by complexity? We do not believe the way forward gives too much information.

Mediatek: this way forward provides the high level principle, which was agreed. If two frequency layers are fully overlapped, the requirements should be scaled. Do not see the concern from Intel.

Intel: for fully overlapping case, the agreement was already captured. In principle, the formular has indication that which layers UE should measure first and which one UE should measure afterwards.
Decision:

Revised to R4-1803507 (from R4-1803166) 


R4-1803507
Way forward on SSB-based inter-frequency measurement requirements





Source: Huawei, HiSilicon, MediaTek, Ericsson, Nokia, Nokia Shanghai Bell
Abstract: 

(for approval)
Discussion: 

Agreement: the grouping needs further study.
Decision:

Approved


38.133 CR

R4-1802594
CR for SSB-based inter-frequency measurement requirement





38.133
  CR-0012  Cat: F (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

The structure of inter-frequency measurements requirements have been specified in TS 38.133, however the detailed cell identification requirements are not defined.

Modify the inter-frequency measurements requirements, including time period for PSS/SSS detection, time period for SSB index detection and measurement period.

Discussion: 

Decision:

Noted


36.133 CR

R4-1802674
CR on TS36.133 for inter-frequency E-UTRAN RRM measurement in EN-DC





36.133
  CR-5625  Cat: F (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

A new clause 8.17 was agreed to cover all the measurement in EN-DC operation in connected mode. Thus existing inter-frequency E-UTRAN measurement in EN-DC shall be moved from section 8.1.2.10 to 8.17.

Move existing inter-frequency E-UTRAN measurement in EN-DC from section 8.1.2.10 to 8.17.
Discussion: 

Ericsson: the tracking format is incorrect.
Decision:

Revised to R4-1803129 (from R4-1802674) 


R4-1803129
CR on TS36.133 for inter-frequency E-UTRAN RRM measurement in EN-DC





36.133
  CR-5625  Cat: F (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

A new clause 8.17 was agreed to cover all the measurement in EN-DC operation in connected mode. Thus existing inter-frequency E-UTRAN measurement in EN-DC shall be moved from section 8.1.2.10 to 8.17.

Move existing inter-frequency E-UTRAN measurement in EN-DC from section 8.1.2.10 to 8.17.
Discussion: 

Decision:

Agreed


7.9.4.3
CSI-RS based measurement [NR_newRAT-Core]

Simulation results
R4-1802397
Simulation results for CSI-RS based RRM measurements





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In RAN4-AH-1801, simulation assumption for CSI-RS based RRM measurement was agreed [1], and companies are expected to provide simulation results so that RAN4 can discuss the measurement requirements for CSI-RS based measurement, including both serving and neighbor cells. 

Observation 1: With 15kHz SCS, 24 PRB BW and D=1, it is very difficult to meet the accuracy requirement at -6dB SNR.

Observation 2: With 15kHz SCS, 24 PRB BW and D=1, accuracy requirement can be met at -3dB SNR with 5 samples.

Observation 3: The impact of SCS on the measurement performance is very small.

Observation 4: With 96 PRB and D=1, there is an improvement in accuracy of 0.5-3dB.

Observation 5: With 96 PRB and D=1, the accuracy can be met with 5 samples at -6dB and 3 samples at -3dB.

Observation 6: With 24 PRB and D=3, there is an improvement in accuracy of 1-1.5dB.

Observation 7: With 24 PRB and D=3, the accuracy can be met with 5 samples at -6dB and 3 samples at -3dB.

It is suggested that our simulation results and observations are taken into when RAN4 defines the measurement requirements for CSI-RS based measurement.
Discussion: 

Decision:

Noted


R4-1802638
Simulation results of CSI-RS based measurement accuracy





Source: Huawei, HiSilicon

Abstract: 

Based on the agreed simulation assumptions in last RAN4 meeting, this contribution provides the simulation results of CSI-RSRP measurement accuracy, and some observations are given as follows:

Observation 1: For FR1, the CSI-RSRP measurement accuracy under fading channel is affected by the increase of subcarrier spacing.

Observation 2: When CSI-RS is configured with density=1, the CSI-RSRP measurement accuracy by using 10 measurement samples are within 2dB.

Observation 3: When CSI-RS is configured with density=3, the CSI-RSRP measurements accuracies by using 3 measurement samples are within 2dB for both FR1 and FR2.
Discussion: 

Ericsson: What is the SNR is used? -6dB.

Huawei: -6dB.
Intel: it is L3 measurement?

Huawei: it is L1 measurement. The sample number used for L1 filter.
Decision:

Noted


R4-1802837
Simulation results for CSI-RS based RRM measurements





Source: Ericsson

Abstract: 

Simulation results for CSI-RS based RRM measurements.
The following have been observed from the presented simulation results.

For AWGN:

· Observation 1: Numerology impact is negligible with AWGN.

· Observation 2: SINR is positively biased
· Observation 3: Either larger bandwidth or higher density is necessary to achieve a reasonable accuracy
For EPA:

· Observation 4: Numerology impact may be negligible with EPA.

· Observation 5: 1 sample is not sufficient to obtain reliable RRM measurements based on CSI-RS.

· Observation 6: SINR is positively biased

· Observation 7: Either larger bandwidth or higher density is necessary to achieve a reasonable accuracy

For ETU:

· Observation 8: 1 sample is not sufficient to obtain reliable RRM measurements based on CSI-RS.

· Observation 9: At least one of a larger bandwidth and higher density is necessary to achieve a reasonable accuracy

Discussion: 

Decision:

Noted


CSI-RS based Measurement requirements
R4-1802639
Discussion on CSI-RS based intra-frequency measurement





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the analysis on the CSI-RS based measurements requirements in NR. The following proposals are provided:
Proposal 1: It is suggested that the measurement reporting delay for a CSI-RS resource is defined as one measurement period of CSI-RS based measurement, which can be expressed as: TCS-RS_measurement_period.

Proposal 2: The CSI-RS based measurement period can be determined by both CSI-RS resource density and measurement bandwidth, which can be expressed in Table 1.

Table 1: TCSI-RS_measurement_period for different configurations

	Configuration
	Measurement bandwidth [RB]
	CSI-RS resource Density
	TCSI-RS_measurement_period

	0
	24
	1
	[10]*CSI-RS period

	1
	48
	1
	[TBD]*CSI-RS period

	2
	≥96
	1
	[TBD]*CSI-RS period

	3
	≥24
	3
	[3]*CSI-RS period


Discussion: 

Decision:

Noted


R4-1802373
CSI-RS based measurement reporting time requirements





Source: Ericsson

Abstract: 

This contribution discusses the CSI-RS based measurement reporting time requirements. RAN4 NR AH1801 discussed CSI-RS based measurements [3] but there was no agreement. This contribution continues to discuss the CSR-RS base measurements based on the latest RAN1 agreement.

Proposal: CSI-RS resource identification time is specified as follows. The actual measurement time should be further discussed. 

	
	Associated SSB not configured
	Associated SSB configured

	Whether or not UE has already known the associated SSB time index
	N/A
	Known
	Unknown

	TPSS/SSS_sync
	No
	No
	Yes

	TSSB_time_index
	No
	No
	Yes

	TCSI-RS_measurement_period
	Yes
	Yes
	Yes


Discussion: 

Huawei: based on RAN1 agreements, UE is not required to do CSI-RS based measurement if the associated SSB is not detected. The third scenario should not be considered.


Ericsson: We detect SSB first. Discuss it offline.
Decision:

Noted


38.133 CR

R4-1802640
CR on TS38.133 for CSI-RS based intra-frequency measurement requirements





38.133
  CR-0020  Cat: F (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

For mobility purpose, CSI-RS based measurements can be configured in RRC connected state, the corresponding measurement requirements shall be defined.

1. Change the titles in section 9.2.5.2 and 9.2.6.2

2. Introduce the requirements of intra-frequency measurement period for CSI-RS based measurements.
Discussion: 

Intel: we should focus on the CSI-RS measurement agreement. So far we reach agreement on the RLM and beam management. We should agree in high level on which part should be defined. It seems that less people have interest in the RRM neighbour cell.
Decision:

Noted


7.9.4.4
EN-DC SFTD measurement [NR_newRAT-Core]

Way forward
R4-1803156
Way forward on Inter-RAT SFTD measurement without gaps for EN-DC capable UE






  CR-  rev  Cat:  () v





Source: Ericsson, NTT DOCOMO, ZTE cooperation, Mediatek, Nokia, Nokia Shanghai Bell, LGE
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


R4-1802429
SFTD reporting for non-configured PSCell





Source: Ericsson

Abstract: 

In this contribution we have analysed UE aspects of inter-RAT SFTD measurements when there are no competing NR measurements. The following proposals are put forward:

Proposal 1: Side condition for intra-frequency SFTD measurements shall be on par with SCell activation, by which SCH_Ês/Iot ≥ -3dB. 

· Proposal 2: For the scenario where there are no NR measurements competing for resources, the cell detection delay, under the side condition of SCH Ês/Iot ≥ -3dB, shall be:

· For measurements not confined to measurement gaps: 
Tcell_detection = [12] SMTCs

· For measurements confined to measurement gaps: Tcell_detection = max([2] MGRP + [1] MGL, [2] SMTCs), where one additional MGRP has been accounted for to cover the time between the SFTD measurement request and the first measurement gap.  

Proposal 3: For the scenario where there are no NR measurements competing for resources, the MIB detection delay, under the side condition of SCH Ês/Iot ≥ -3dB, shall be:

· For measurements not confined to measurement gaps: TMIB = [ 2] SMTCs

· For measurements confined to measurement gaps: TMIB = max([2] MGRP, [2] SMTCs)

Proposal 4: No additional time is needed for the actual time measurement, hence TTD = 0 shall be used.

Proposal 5: For measurements not confined to gaps, SCH Ês/Iot ≥ -3dB, and no competing NR measurements, the physical layer processing time shall be: TSFTD = [14] SMTCs.

Proposal 6: For measurements confined to measurement gaps, SCH Ês/Iot ≥ -3dB, and no competing NR measurements, the physical layer processing time shall be: TSFTD = max([4] MGRP + [1] MGL, [4] SMTC).

Proposal 7: The UE is to report the first NR cell it can detect reliably. It is up to UE implementation to decide when to stop searching for other candidate NR cells.

Proposal 8: The inter-RAT SFTD measurement configuration shall comprise:

· Carrier frequency

· SMTC period

· SCS of SSB

Proposal 9: For SFTD measurements not confined to gaps, the minimum interruption is 1 subframe at onset and 1 subframe at the end of the SFTD measurement. More interruptions shall however be considered to prevent unnecessary UE power consumption due to an idling radio receiver.

Proposal 10: For measurements not confined to gaps, SCH Ês/Iot ≥ -3dB, and competing NR measurements, the physical layer processing time shall be: TSFTD = [24] SMTCs.

Proposal 11: For measurements confined to measurement gaps, SCH Ês/Iot ≥ -3dB, and competing NR measurements, the physical layer processing time shall be: TSFTD = max([8] MGRP + [1] MGL, [8] SMTC).

Proposal 12: When inter-RAT SFTD measurements are carried out, and there are other NR measurements carried out in measurement gaps

· the inter-RAT SFTD measurement is allowed to utilize 50% of the measurement gaps,

· the L1 measurement periods of other measurements are extended  

Based on the proposals, we have drafted a CR on 3GPP TS 36.133 for introduction of inter-RAT SFTD measurement requirements [11], and an LS to RAN2 on desirable information in the inter-RAT SFTD measurement configuration and reporting message [12]. Moreover we are providing an LS to RAN1 on measurement definition on inter-RAT SFTD measurement [13].
Discussion: 

NTT DOCOMO: we have similar view as Ericsson. For #8, in the cell list, … regarding measurement report, we consider report of RSRP which is important for operator to decide whether to configure the target cell.

Mediatek: for RSRP measurement, we need look into it. What is the additional information that network needs to know. If UE is required to measure RSRP, it will further delay the measurement.

Ericsson: We can look into if more information to be needed and valuable.
Huawei: We assume cell search every 20ms.. Then UE may always try searching. It may need 20 SMTC. For #2, most companies provided the simulation results for side condition -6dB. But you suggest -3dB. It is not easy to conclude. Our concern is about the interruption. One case is that if there is no free RF chain on UE but UE still want to do measurement then automonous gap every 5ms will introduce too much interruption. The additional 2ms interruption due to RF retuning will lead the throughput degradation. In our examples the interruption impact is huge.

Ericsson: UE continues to search and cover all phases. I do not understand where 20 comes from. It is still 6 SMTC. For side condition, -3dB may lead to less samples needed. For interruption, I do not touch interruption. There are two interruptions: one for start and one for end. It depends on if we introduce more interruption and may allow UE to save power.

Huawei: in my understanding, in the first you use offset and the next add 21 offset and ensure that sliding window cover all the phases. You need move 20times.

Ericsson: there is difference between measurement and SMTD period. 
LGE: Last meeting, the measurement is every 20ms. UE has to search every 5ms for detecting cell. For example every 10ms UE does search and the starting point is 0. In order to detect cell, UE has to search every 5ms. It forces the UE behaviour. Unless gap is aligned with SSB, UE cannot detect the cell.

Ericsson: Measurement is based on we cover all the phases. There could be different schems. The idea is not to specify the different scheduling. 
Intel: most of comments are similar to previous companies. Firstly, you use sliding window and we would like to know the sliding step. Secondly, I wonder if we need to think about differently about FR1 and FR2, which should be considered. Thirdly, it is about the gap sharing. Is the gap sharing will impact intra-band fequeuncy or only inter-frequency resource.

Ericsson: the step is basically 20ms part and shift a little to the other occasion and we can find the proper step to search all the possible phases. Do measurement and move 25ms then do measurement again. UE can do it in flexible way.
Qualcomm: During CA configuration which NR RF chain is used by LTE DC is happen. If you have to do measurement, it is also possible you could not find the cell due to desense. 50% gap sharing leads to schedule the gap too complicated. We should agree with high level things first.

Ericsson: I agree that this ratio reasource is used by LTE and be SCell. If you have intra-band aggregation and just one rartio resource, we should look at the interruption due to AGC…


Qualcomm: if using gap, it is difficult to do measurement when there is desens on the NR carrerier. It is difficult to control if you try to do such measurement. One easier way is to use automonous gap.
Mediatek: for #7, it is better to have starting criterion for UE to start the search. If we define the delay requirements, it is allowed for UE to report either when the cell is found. Intra-band EN-DC, we may need longer interruption time. For #11 and #10, I wonder if you propose to define two different framework.

Ericsson: I agree here. UE can stop until the measurement can be done. The longer interruption can be found. 
ZTE: We would like to clarify if Ericsson defines two sets of requirements: one is baseline and one is based on measurement gap. Measuremetn gap solution would be problematic, since it will require a lot of UE involved in the measurement. It is better to choose one of them. If we assume 5ms or 20ms, four trial would be enough to find the cell. I would like to understand the background for proposal of 6.

Ericsson: we did not down-select. We can remove the solution with measuremt gap solution if companies are OK.
Nokia: for two sets of requirements, we are not very clear what is the use case for measurement gap based solution. In that case, PCell has the timing information of NR cell. For #9, about the interruption, UE search 5ms every 20ms. Our preference is to prioritize the system performance rather than optimizing for power consumption. If SFTD measurement is based on interruption, we do not need to specify the requirements and maybe the note is enough.

Ericsson: We do measurement in gap and we can rely on the typical measurement requirement. No NR cell is configured and then there is gap available to do the measurement, or we can have some scaling.
Decision:

Noted



R4-1802515
Inter-RAT SFTD measurement for EN-DC when PSCell is not configured





Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we provided our view on the SFTD measurement details. Our proposals are as follows:

Proposal 1: As inter-RAT SFTD measurement configuration, SMTC period length are enough for UE to perform SFTD measurement regarding SMTC information when PSCell is not configured.

Observation 1: Regarding NR carrier information, not only carrier frequency but also cell list and SSB index list (SSB-ToMeasure) could be useful, which can be provided by network.

Observation 2: Other information can also be considered if SFTD measurement configuration should be considered based on SFTD measurement report can include not only PCI and SFTD but also others such as RSRP.

Proposal 2: RAN4 should take “Measurements conducted without support of measurement gaps” as baseline.

Proposal 3: When inter-RAT SFTD measurement is configured, UE shall perform cell identification on the carrier and SFTD measurement on detected PSCell candidate(s), and UE reports PCI of at least one detected NR cell and SFTD measurement result for the NR cell.

Proposal 4: Reporting not only PCI and SFTD but also measurement results, e.g., RSRP should be considered since network can decide whether reported NR cell can be configured as PSCell or not based on the signal quality.

Discussion: 

LGE: for #1, I think SMTC information includes SMTC periodicity, offset and window duration. In case that network can provide all the information, it is easier for UE to search.

NTT DOCOMO: network can provide all the information. SMTC periodcity is enough.
Huawei: have concern on #2. All the UE have capability to support EN-DC. But UE should have extra RF chain for measurement. For CA case, there is no free RF chain. For the measurement gap solution, network can configure different gaps for different UEs to reduce the whole time. Each searcher operation will introduce 5ms interruption even with the extra RF chain. We should be careful about interruption performance.

Ericsson: the comment on interruption is not true.
ZTE: We agree with #1 and #2. For #4, the RSRP is based on measurement objects and it is not linked to SFTD measurement.

NTT DOCOMO: We can consider the measurement objects.
Mediatek: for #3, after searching, UE may find the multiple cells. It seems that network hope that UE can report more. What is criterion to downselect the cell to be detected to report to network?

NTT DOCOMO: it is good way to report the strongest cell. We can further discuss it.
Intel: we have the similar concern on #4. We need clear criterion. Even tough you report RSRP, network may mistakenly configure it as PSCell. If we go to multiple cell with RSRP reported, we do not see the benefit. Why does UE report the strongest cell?
Decision:

Noted


R4-1801500
SFTD before PSCell configuration





Source: MediaTek inc.

Abstract: 

In the approved LS, R4-1801080, ``no new gap patterns in Rel-15 will be defined for SFTD measurements of NR cells when EN-DC is not configured’’ is agreed. In this contribution, to deal with unknown SMTC offset, an interruption based solution is proposed. We also discuss the following issues listed in [1]

· Reporting delay requirement and Side Condition on SINR

· Criterion for which cell to report

Based on the discussion in section 2, we have the following proposal:

Proposal 1: Consider interruption based inter-RAT SFTD measurement when PSCell is not configured.
Proposal 2: RAN4 can further study the time length of interruption for different scenarios, e.g., intra-band EN-DC and inter-band EN-DC.

Proposal 3: The SINR side condition should be high enough so that cell searching and MIB decoding all can be completed individually in one shot.
Proposal 4: The overall delay requirement for SFTD measurement is [15 x TSSB], where TSSB is the SSB burst periodicity of the target NR cell.
Proposal 5: There are [6 x TSSB /5] invisible interruptions in the SFTD measurement process.
Proposal 6: Once reporting delay is expired and there is no cell found, UE can report ``no cell found’’ and terminate SFTD measurement procedure for power saving
Proposal 7: If multiple cells are detected, UE report one strongest cell.
Discussion: 

Huawei: we think which solution can be used will depend on network choice. If there is no addition RF chain, network can choose the gap based solution.
Intel: if network always choose the gap based solution, how can gap cover the SSB?
Huawei: Both solutions do not need the rough timing between cells. Network can configure different UE with different gaps. Once a UE can report the rough timing and then the information can be used for other UEs.
Intel: all the time usesd for detection, should we consider FR1 and FR2?

Mediatek: we are thing PSCell is for FR1. If needed, we can extend conclusion to FR2.
Decision:

Noted


R4-1802423
Discussion on measurement of SFTD for EN-DC





Source: LG Electronics

Abstract: 

In this paper, we discuss inter-RAT SFTD for EN-DC.
We analyzed inter-RAT SFTD measurement for EN-DC based on the agreed WF[1]. Based on the analysis, we provided our observations as follows,
Observation 1: For Inter-RAT SFTD measurement without measurement gap, related cell detection time is different depending on UE implementation.
Observation 2: For Inter-RAT SFTD measurement with measurement gap, related cell detection time is available for only UE which is configured with MGL aligned with SSB and is different depending on SMTC periodicity, MG periodicity and MG sharing.
Based on the observations, we would like to discuss whether the related requirement of inter-RAT SFTD is needed or not.
Discussion: 

Ericsson: for Ob#1, we allow the different UE implementation. For Ob#2, you can test against the cell identification requirements.

LGE: RAN4 has to define the minimum requirements. We should consider the longest time.
Huawei: for Ob#2, for one UE if the MGL is aligned with SSB, SFTD cannot be measured by UE. There would be one UE can get good measurement.
Decision:

Noted


R4-1802698
Further discussion on SFTD measurement for asynchronous EN-DC





Source: ZTE Corporation

Abstract: 

In this contribution, we further provided further views on SSTD measurement when NR PSCell is not configured. Based on the observations following proposals are present.
Proposal 1: NR neighbour cell SFTD measurement is performed without support of measurement gaps when no NR PSCell is configured..
Proposal 2: The cell detection delay for SFTD measurement is [5 or 6] x 4 x SMTC_period ms.
Proposal 3: The MIB detection delay for SFTD measurement is 4 x SMTC_period ms.
Proposal 4: The total acquisition delay for SFTD measurement is [24 or 28] x SMTC_period ms.
Proposal 5: The SINR for SFTD detection would be -6dB.
Discussion: 

Ericsson: Looking into the side condition, it is quite aligned with ours.
Decision:

Noted


R4-1801781
Discussion on SFTD measurement for EN-DC





38.133 v..





Source: Intel Corporation

Abstract: 

This paper discusses the SFTD measurement problem for EN-DC case. The conclusions are listed as follows:

Observation #1:

Since UE needs to do inter-frequency SFTD measurement for the EN-DC case, naturally, there is a gap Δt within the timing difference between received signals from the LTE cell and NR cell, as shown in Figure 1, due to the fact that UE need to do RF toning/re-toning to complete two measurements in different frequency.

Proposal #1: For an EN-DC UE, if the UE performs timing estimation for serving cell in slot #i, it shall compensate for the difference in the received timing of slot #i and the slot in which it estimates the timing for target cell.

Discussion: 
Ericsson: We agree that the wording of RRC connected cannot be applied here. We have LS to remove “receiving”.

Intel: we can offline check.
Huawei: We agree with this issue and we also provide the corresponding LS to correc it. For eMTC we have the similar issue.
Decision:

Noted


R4-1802604
Discussion on SFTD measurements before PSCell is configured





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the further analysis on SFTD measurement for the case that no NR PSCell is configured. 
Observation 1: It is hard to guarantee that there is a RF chain available for inter-RAT SFTD measurement without gap.
Observation 2: Interruptions mean the network resource waste and the interruption impact shall be considered carefully.
Observation 3: The measurement gap based method is an implementation solution and has limited impact on the specification.
Proposal 1: Inter-RAT SFTD measurement is performed based on measurement gaps.
The updated SFTD definition is specified as below,
	Definition
	The observed SFN and frame timing difference (SFTD) between an E-UTRA PCell and an NR PSCell is defined as comprising the following two components;

-
SFN offset = (SFNPCell - SFNPSCell) mod 1024, where SFNPCell is the SFN of a E-UTRA PCell radio frame and SFNPSCell is the SFN of the NR PSCell radio frame of which the UE receives the start closest in time to the time when it receives the start of the PCell radio frame.

-
Frame boundary offset = [image: image52.wmf]ë

û

5

/

)

T

(T

aryPSCell

FrameBound

aryPCell

FrameBound

-

, where TFrameBoundaryPCell is the time when the UE receives the start of a radio frame from the PCell, TFrameBoundaryPSCell is the time when the UE receives the start of the radio frame, from the PSCell, that is closest in time to the radio frame received from the PCell. The unit of (TFrameBoundaryPCell - TFrameBoundaryPSCell) is Ts. 

UE shall compensate for the time difference between the moment it received the SSB of PCell and the moment it received the SSB of the to-be-measured PSCell used for SFTD estimation.

	Applicable for
	RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-RAT


The accompany LS was provided in [R4-1802605].
Discussion: 

Ericsson: Observation #1, network can handle. Observation #2, the interruption can be minimized. UE can change the bandwidth at the beginning and end and there is interruption, but there is no interruption in-between. In certain scenario, there are interruptions. We could specify the start of interruption.

Huawei: Do you mean there is case that UE has no extra FR chain and network can accept UE go to autonomous gap?
ZTE: For Ob#1, we share the similar view as Ericsson. For #2, do you mean the cell is detected blindly.
Decision:

Noted


LS
R4-1802605
LS on SFTD measurement before EN-DC





Source: Huawei, HiSilicon

Abstract: 

RAN2 inform RAN4 that the SFTD measurement is extended for cells that are not yet configured in the case that no NR PSCell is configured. RAN4 further discussed the SFTD measurement for the case and made update on the definition of SFTD measurement on top of [R4-1714289].
	Definition
	The observed SFN and frame timing difference (SFTD) between an E-UTRA PCell and an NR PSCell is defined as comprising the following two components;

-
SFN offset = (SFNPCell - SFNPSCell) mod 1024, where SFNPCell is the SFN of a E-UTRA PCell radio frame and SFNPSCell is the SFN of the NR PSCell radio frame of which the UE receives the start closest in time to the time when it receives the start of the PCell radio frame.
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, where TFrameBoundaryPCell is the time when the UE receives the start of a radio frame from the PCell, TFrameBoundaryPSCell is the time when the UE receives the start of the radio frame, from the PSCell, that is closest in time to the radio frame received from the PCell. The unit of (TFrameBoundaryPCell - TFrameBoundaryPSCell) is Ts.
UE shall compensate for the time difference between the moment it received the SSB of PCell and the moment it received the SSB of the to-be-measured PSCell used for SFTD estimation.


	Applicable for
	RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-RAT


Discussion: 

Decision:

Revised to R4-1803174 (from R4-1802605) 


R4-1803174
LS on SFTD measurement before EN-DC





Source: Huawei, HiSilicon

Abstract: 

RAN2 inform RAN4 that the SFTD measurement is extended for cells that are not yet configured in the case that no NR PSCell is configured. RAN4 further discussed the SFTD measurement for the case and made update on the definition of SFTD measurement on top of [R4-1714289].
	Definition
	The observed SFN and frame timing difference (SFTD) between an E-UTRA PCell and an NR PSCell is defined as comprising the following two components;

-
SFN offset = (SFNPCell - SFNPSCell) mod 1024, where SFNPCell is the SFN of a E-UTRA PCell radio frame and SFNPSCell is the SFN of the NR PSCell radio frame of which the UE receives the start closest in time to the time when it receives the start of the PCell radio frame.
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, where TFrameBoundaryPCell is the time when the UE receives the start of a radio frame from the PCell, TFrameBoundaryPSCell is the time when the UE receives the start of the radio frame, from the PSCell, that is closest in time to the radio frame received from the PCell. The unit of (TFrameBoundaryPCell - TFrameBoundaryPSCell) is Ts.
UE shall compensate for the time difference between the moment it received the SSB of PCell and the moment it received the SSB of the to-be-measured PSCell used for SFTD estimation.


	Applicable for
	RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-RAT


Discussion: 

Decision:

Approved


R4-1802431
LS on SFTD measurement definition for inter-RAT NR neighbour cell





Source: Ericsson

Abstract: 

LS to RAN1 on adding a measurement definition for inter-RAT SFTD measurements.
RAN4 has received a request from RAN2 on extending SFTD measurements to also include inter-RAT NR neighbour cell for the case when the UE is EN-DC capable but no NR PSCell has been configured (R2-1714227).

RAN4 would like to inform RAN1 that consequently the SFTD definition needs to be broadened to also include inter-RAT neighbour NR cell, as the existing SFTD definition only covers the case NR PSCell.

A tentative measurement definition is provided in Appendix, which either can be added to or merged with the existing definition in the RAN1 specifications.

Discussion: 

Decision:

Noted


R4-1802432
LS reply on LTE measurement gap patterns for SSTD measurement





Source: Ericsson

Abstract: 

LS to RAN2 on information needed in inter-RAT SFTD measurement configuration, and information to provide in inter-RAT SFTD measurement report.
RAN4 would like to thank RAN2 for the LS on LTE measurement gap patterns for SSTD measurement. As already stated in LS reply R4-1801080, RAN4 does not intend to introduce new Rel-15 measurement gap patterns for SFTD.

RAN4 has concluded on the mechanisms that will be used for acquiring inter-RAT SFTD for EN-DC capable UE. To serve the various scenarios, the following modes of UE operation are made available to the NW node:

· Measurements without gaps, whereby the UE searches for the inter-RAT NR neighbour cell over all possible timings until it finds a cell; and

· Measurements confined to gaps according to existing patterns provided by the network.

RAN4 has identified that for both options it will be advantageous for the UE (and the system as a whole) if the network node provides the following information in the measurement configuration:

· NR carrier frequency

· SMTC periodicity

· SCS

· Indication on whether the SFTD measurement is to be confined to configured measurement gaps

Furthermore, RAN4 has concluded that since the NR cells in a frequency layer are synchronous, the UE can report SFTD for the first cell it reliably detects. Since cells may be associated with different SSB bursts, and hence associated with different SMTC offsets, RAN4 suggests that the reporting includes PCI of the detected cell. Moreover, given that RAN4 will define side conditions for inter-RAT SFTD, while the network node may use this feature in an exploratory manner at least in the early deployment, it is desirable from power consumption point of view that the UE is given the option to signal that it has conducted a thorough search but failed to find any cell. RAN4 therefore suggests that the inter-RAT SFTD report comprises:

· In case of successful identification:

· SFTD

· PCI

· In case of unsuccessful indication:

· Indication of unsuccessful search

Discussion: 

Huawei: as we discussed in our paper, we should distinguish different scenarios and discuss it further.
LGE: We would like to need more discussion to include more information.

Ericsson: we can consider more parameters.
Decision:

Revised to R4-1803167 (from R4-1802432) 


R4-1803167
LS reply on LTE measurement gap patterns for SSTD measurement





Source: Ericsson

Abstract: 

LS to RAN2 on information needed in inter-RAT SFTD measurement configuration, and information to provide in inter-RAT SFTD measurement report.
RAN4 would like to thank RAN2 for the LS on LTE measurement gap patterns for SSTD measurement. As already stated in LS reply R4-1801080, RAN4 does not intend to introduce new Rel-15 measurement gap patterns for SFTD.

RAN4 has concluded on the mechanisms that will be used for acquiring inter-RAT SFTD for EN-DC capable UE. To serve the various scenarios, the following modes of UE operation are made available to the NW node:

· Measurements without gaps, whereby the UE searches for the inter-RAT NR neighbour cell over all possible timings until it finds a cell; and

· Measurements confined to gaps according to existing patterns provided by the network.

RAN4 has identified that for both options it will be advantageous for the UE (and the system as a whole) if the network node provides the following information in the measurement configuration:

· NR carrier frequency

· SMTC periodicity

· SCS

· Indication on whether the SFTD measurement is to be confined to configured measurement gaps

Furthermore, RAN4 has concluded that since the NR cells in a frequency layer are synchronous, the UE can report SFTD for the first cell it reliably detects. Since cells may be associated with different SSB bursts, and hence associated with different SMTC offsets, RAN4 suggests that the reporting includes PCI of the detected cell. Moreover, given that RAN4 will define side conditions for inter-RAT SFTD, while the network node may use this feature in an exploratory manner at least in the early deployment, it is desirable from power consumption point of view that the UE is given the option to signal that it has conducted a thorough search but failed to find any cell. RAN4 therefore suggests that the inter-RAT SFTD report comprises:

· In case of successful identification:

· SFTD

· PCI

· In case of unsuccessful indication:

· Indication of unsuccessful search

Discussion: 

Decision:

Revised to R4-1803506 (from R4-1803167) 


R4-1803506
LS reply on LTE measurement gap patterns for SSTD measurement





Source: Ericsson

Abstract: 

LS to RAN2 on information needed in inter-RAT SFTD measurement configuration, and information to provide in inter-RAT SFTD measurement report.
RAN4 would like to thank RAN2 for the LS on LTE measurement gap patterns for SSTD measurement. As already stated in LS reply R4-1801080, RAN4 does not intend to introduce new Rel-15 measurement gap patterns for SFTD.

RAN4 has concluded on the mechanisms that will be used for acquiring inter-RAT SFTD for EN-DC capable UE. To serve the various scenarios, the following modes of UE operation are made available to the NW node:

· Measurements without gaps, whereby the UE searches for the inter-RAT NR neighbour cell over all possible timings until it finds a cell; and

· Measurements confined to gaps according to existing patterns provided by the network.

RAN4 has identified that for both options it will be advantageous for the UE (and the system as a whole) if the network node provides the following information in the measurement configuration:

· NR carrier frequency

· SMTC periodicity

· SCS

· Indication on whether the SFTD measurement is to be confined to configured measurement gaps

Furthermore, RAN4 has concluded that since the NR cells in a frequency layer are synchronous, the UE can report SFTD for the first cell it reliably detects. Since cells may be associated with different SSB bursts, and hence associated with different SMTC offsets, RAN4 suggests that the reporting includes PCI of the detected cell. Moreover, given that RAN4 will define side conditions for inter-RAT SFTD, while the network node may use this feature in an exploratory manner at least in the early deployment, it is desirable from power consumption point of view that the UE is given the option to signal that it has conducted a thorough search but failed to find any cell. RAN4 therefore suggests that the inter-RAT SFTD report comprises:

· In case of successful identification:

· SFTD

· PCI

· In case of unsuccessful indication:

· Indication of unsuccessful search

Discussion: 

Decision:

Approved


36.133 CR
R4-1802430
CR 36.133 Introduction of inter-RAT SFTD measurement requirements





36.133
  CR-5583  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

CR on 36.133 to introduce core requirements for inter-RAT SFTD measurements for EN-DC capable UE not yet configured with NR PSCell.
RAN2 has decided that EN-DC capable UE shall be able to report SFTD between LTE PCell and NR inter-RAT neighbour cell for the case that no NR PSCell is configured. Associated core requirements are missing.

Introducing a subclause 8.1.2.4.25 with core requirements for inter-RAT SFTD measurements.

Discussion: 

Decision:

Revised to R4-1803131 (from R4-1802430) 


R4-1803131
CR 36.133 Introduction of inter-RAT SFTD measurement requirements





36.133
  CR-5583  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

CR on 36.133 to introduce core requirements for inter-RAT SFTD measurements for EN-DC capable UE not yet configured with NR PSCell.
RAN2 has decided that EN-DC capable UE shall be able to report SFTD between LTE PCell and NR inter-RAT neighbour cell for the case that no NR PSCell is configured. Associated core requirements are missing.

Introducing a subclause 8.1.2.4.25 with core requirements for inter-RAT SFTD measurements.

Discussion: 

Decision:

Noted


R4-1802677
CR on TS36.133 for SFTD measurement requirements in EN-DC





36.133
  CR-5627  Cat: F (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

Introduce SFTD measurement period.
Discussion: 

Ericsson: it is not based on 15.1.0. With 5 SMTC, why do you need 5? Could you consider shorter?

Huawei: We are open to discussion. The current number is reused from LTE.

Ericsson: we can keep 5 in []. We can consider non-DRX case.
Decision:

Noted


R4-1802693
CR on TS36.133 for EN-DC SSTD measurement





36.133
  CR-5632  Cat: F (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

Measurement period needs further study considering different SMTC configuation. Furthermore, measurement reporting delay is missing currently

1.
change measurement from 200ms to TBD

2.
add reporting delay

Discussion: 

Decision:

Revised to R4-1803132 (from R4-1802693) 


R4-1803132
CR on TS36.133 for EN-DC SSTD measurement





36.133
  CR-5632  Cat: F (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

Measurement period needs further study considering different SMTC configuation. Furthermore, measurement reporting delay is missing currently

1.
change measurement from 200ms to TBD

2.
add reporting delay

Discussion: 

Decision:

Agreed


7.9.5
Idle state mobility (38.133) [NR_newRAT-Core]

Way forward
R4-1803019
WF on NR Idle Mode and Mobility for SA





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Way Forward on NR Idle Mode and Mobility for SA

Discussion: 

Huawei: for idle mode, we have corresponding CR to capture the agreements. Is there any new agreements captured in the way forward?

Nokia: yes.
Decision:

Revised to R4-1803500 (from R4-1803019) 


R4-1803500
Way forward on NR Inactive Mode and Mobility for SA





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Way Forward on NR Idle Mode and Mobility for SA

Discussion: 

Decision:

Approved


7.9.5.1
Cell selection [NR_newRAT-Core]
Reply LS to RAN2 on NR idle mode measurement: P_compensation
R4-1801582
Discussion on Pcompensation type parameters in S-criteria for NR





Source: CMCC

Abstract: 

In this contribution, we discuss the Pcompensation type parameter(s) that needed to be considered in S-criteria for NR.

Discussion: 

Decision: 

The document was Noted.
R4-1801583
Discussion on NR Idle Mode Measurements





Source: CMCC

Abstract: 

In this contribution, we discuss the NR idle mode measurement and provide the answers to RAN2 LS.

Discussion: 

Decision: 

The document was Noted.
R4-1801585
Reply LS on NR Idle Mode Measurements





Source: CMCC

Discussion: 

Ericsson: For Q1, differnet terminologies are used in RAN4 and RAN2. For Q2, we see -110dBm is suitable. For Q3, additional information are needed to be provided. We need to provide the power control agreement for FR2. It is too detailed information for Pcomsenpation. 

CMCC: For Q3, we are open to remove the unnecessary information. 

ZTE: For Q1, we think RAN4 is working on the IDLE mode mobility. We share the view as CMCC. For Q2, we agreed with CMCC. For Q3, two alternatives are provided. We prefer the alternative 2.


CMCC: RAN4 shall not make the decision on the alternatives. 

QC: We need better understanding on how the Pcomsenpation is calculated? Wht si the urgence to send the LS in this meeting since it is related to SA. 

CMCC: There is another PRACH threshold for UE to select the uplink transmission. It is better to reply the LS in this meeting. 

=> Answer to Q2 is agreed. Continue offline discussion on Q1 and Q3.

Decision: 

The document was Revised in R4-1803276
R4-1803276
Reply LS on NR Idle Mode Measurements





Source: CMCC

Discussion: 

Decision: 

The document was Approved.
R4-1802612
Discussion on RAN2 LS on NR idle mode measurement





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the analysis on the LS sent from RAN2 on NR Idle mode measurements. The following proposals are provided:

Proposal 1: The requirements of cell quality measurements for NR idle/inactive mode will be specified in TS38.133.

Proposal 2: “-110dBm” used in E-UTRAN for PLMN selection criteria can be reused for NR. 

Proposal 3: Pcompensation type parameter(s) shall be applicable for NR in cell selection S-criteria.
Discussion: 

(The topic has been handled in the main session on Monday morning)
Decision:

Noted


R4-1802697
Discussion on UE IDLE mode mobility





Source: ZTE Corporation

Abstract: 

In this contribution we provided our views on NR IDLE mode mobility. Following observations are made.  
Observation 1: Pcompensation is needed in S criterion.

Observation 2: FFS Pcompensation for other use cases such as SUL.

Observation 3: RAN4 will specify requirements for IDLE/INACTIVITY mode mobility.

Observation 4: RAN1 may decide the value for PLMN selection criteria.

Discussion: 

(The topic has been handled in the main session on Monday morning)
Decision:

Noted


LS

R4-1802613
Reply LS on NR idle mode measurement





Source: Huawei, HiSilicon

Abstract: 

RAN4 would like to thank RAN2 for their LS in R2-1801658 entitled “LS on NR Idle Mode Measurements”. Based on the current understanding, RAN4 response the questions asked by RAN2 as below.
[Question 1] RAN2 would like to ask RAN1 and RAN4 if there have been any requirements introduced for the derivation of cell quality measurements in NR Idle/Inactive mode (e.g. the minimum number of samples to be considered).

[Answer 1]: Yes. The requirements of cell quality measurements for NR idle/inactive mode will be specified in TS38.133.

[Question 2] RAN2 would like to ask RAN1 and RAN4 what an appropriate minimum value for NR would be to substitute for the “-110dBm” used in E-UTRAN for PLMN selection criteria. 

[Answer 2]: “-110dBm” used in E-UTRAN for PLMN selection criteria can be reused for NR. 

[Question 3]RAN2 would like to ask RAN4 whether a Pcompensation type parameter(s) is also needed in S-criteria for NR as in LTE and if there are any additional use cases and how it is applicable, e.g. for SUL. 

[Answer 3]: Pcompensation type parameter(s) shall be applicable for NR in cell selection S-criteria. And the compensation shall be considered for SUL use case.

Discussion: 

(The topic has been handled in the main session on Monday morning)
Decision:

Noted


38.133 draft CR
R4-1803016
CR for 38.133 introducing UE requirements for initial cell selection





38.133 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to introduce UE requirements for initial cell selection.
To introduce UE requirements for initial cell selection in accordance with earlier agreement in RAN4.

UE requirements for initial cell selection included in section 4.1.

Discussion: 

Huawei: we find the cell section, 38.304, there is another section for E-UTRA PLMN selection. In NR standalone we also need to consider PLMN selection.

Nokia: it is for SA. 

Ericsson: This section is very simple. For E-UTRA cell, we have the similar content to say there is no reqirement. What is the benefit to duplicate the E-UTRA requirements in NR spec?

Huawei: NR spec in RAN2 includes both cases.

Nokia: How does UE select PLMN? There would be no new requirements. 

Huawei: We need add section to clarify this. We need to make spec clear.
Decision:

Noted


R4-1802606
CR on Cell selection for idle mode





38.133
  CR-0013  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Cell selection requirements are specified.
Discussion: 

Decision:

Noted


7.9.5.2
Cell re-selection (measurement/evaluation, and reselection criteria) [NR_newRAT-Core]

General
R4-1802840
On NR measurements in NR RRC_IDLE and INACTIVE states





Source: Ericsson

Abstract: 

The following have been proposed in this contribution:

· Proposal 1: Specify intra-frequency and inter-frequency requirements for RRC_IDLE, based on the procedures described in TS 38.304. For the INACTIVE state, refer to the requirements for RRC_IDLE.

· Proposal 2: In RRC_IDLE and INACTIVE, the UE shall monitor up to 7 inter-frequency frequency layers.

· Proposal 3: The measurement requirements in RRC_IDLE and INACTIVE are specified for DRX cycles up to 2.56 s. 

· Proposal 4: It is clarified that the intra-frequency and inter-frequency cell reselection requirements shall apply even if the serving cell does not provide any explicit neighbor cell list, provided that the SSB configuration information is available for the corresponding carrier frequency.

· Proposal 5; For cell reselection, the UE shall be able to measure (SS-RSRP and SS-RSRQ) and evaluate the serving cell quality with respect to the S-criterion, based on N best SSBs which are above an absolute threshold, where N and the threshold are configured for the serving carrier via the system information. 

· The measurement and evaluation is to be done at least every max(SSB period, DRX cycle length).

· If after time Tserv the UE determines that the serving cell does not fulfil the S criterion, the UE shall initiate the measurements of neighbor cells. Time Tserv depends at least on SSB periodicity and DRX cycle length.

· Proposal 6: For cell reselection to a neighbor intra-frequency and inter-frequency cell, the UE shall be able to detect, measure (SS-RSRP and SS-RSRQ), and evaluate the cell quality with respect to the S-criteria, based on N best SSBs which are above an absolute threshold, where N and the threshold are configured per carrier via the system information.

· Proposal 7: For cell reselection to an intra-frequency neighbor cell, RAN4 specifies TDetect, intra, TMeasure, intra, and TEvaluate, intra in a general form and NDetect, intra, NMeasure, intra, and NEvaluate, intra in a table, e.g., like in Table 1.

· Proposal 8: For cell reselection to an inter-frequency neighbor cell, RAN4 specifies TDetect, inter, TMeasure, inter, and TEvaluate, inter in a general form and NDetect, inter, NMeasure, inter, and NEvaluate, inter in a table, e.g., like in Table 2.

· Proposal 9: For inter-frequency cell reselection in RRC_IDLE and INACTIVE, RAN4 specifies requirements for higher, lower, and equal priority search, measurement, and evaluation, based on procedures described in TS 38.304

· R-criterion is used for equal-priority inter-frequency cell reselection

· S-criterion is used for higher- and lower-priority inter-frequency cell reselection

· Proposal 10: For intra-frequency cell reselection in RRC_IDLE and INACTIVE, RAN4 specifies requirements, based on R-criterion.  

Discussion: 

Nokia: Generally we agree with the propsoals. For #5 and #6, it is RAN2 or RAN4 requirements.

Ericsson: we are talking about the RAN4 requirement.
Huawei: for #5, there is agreement in RAN2 that idle the DRX cycle should follow LTE as baseline. We do not need use max but just DRX cycle is enough. For Table 1, in LTE, the high speed feature, we do some enhancement on the measurement and evaluation period and for measurement we use 1 sample. NR also support high velocity and we propose to refer to HST LTE performance. For #2, 7 is not only for NR, right? We should capture the total capability.
Ericsson: DRX currently is larger but in the future DRX will be shorter. But we have no strong view. For comments on Table 1 and Table 2, for high velocity, the current numbers are aligned with E-UTRA for high speed. We can discuss them offline. We allow for relaxation for shorter DRX cycles.
Ericsson: we need other capability. The paper is for inter-frequency. We agree with you here. 
Decision:

Noted


Remaining issues: sampling interval
R4-1801830
On sampling interval in IDLE mode measurement





38.133 v..





Source: Intel Corporation

Abstract: 

In this contribution, we discuss the sampling interval for IDLE mode measurement for NR SA.

Proposal 1: for serving cell measurement in NR IDLE mode, within the set of measurements used for the filtering, at least two measurements shall be spaced by, at least max{DRX cycle/2, SSB periodicity}.

Proposal 2: For intra-frequency measurement in NR IDLE mode, within the set of measurements used for the filtering, at least two measurements shall be spaced by at least max{Tmeasure,NR_Intra/2, SMTC period}. Tmeasure,NR_Intra is the entire intra-frequency measurement period.

Proposal 3: For inter-frequency measurement in NR IDLE mode, within the set of measurements used for the filtering, at least two measurements shall be spaced by at least max{Tmeasure,NR_Inter/2, SMTC period}. Tmeasure,NR_Inter is the entire inter-frequency measurement period. 

Proposal 4: For inter-RAT EUTRAN measurement in NR IDLE mode, within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure, EUTRAN /2. Tmeasure, EUTRAN is the entire inter-RAT EUTRAN measurement period. 

Proposal 5: The UE shall filter the RSRP/RSRQ measurements of the serving cell/intra-frequency neighbour cell/inter-frequency neighbour cell/inter-RAT EUTRAN cell using at least 2 measurements.
Discussion: 

Huawei: why do you use SSB periocity rather than SMTC periodicity? For neighbour cell, what should we use?

Intel: because it is for serving cell. SMTC for neighour.
Decision:

Noted


R4-1802607
Further discussion on cell reselection requirements for idle mode





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the consideration on RRM requirements in idle mode. The following proposals are provided: 
Proposal 1: For serving cell measurement, the sample interval shall be DRX cycle/2.
Proposal 2: The sample number of intra-frequency cell identification without time index in connected mode could be also applied for intra-frequency measurements in idle mode.
Proposal 3: Tmeasure,NR_Intra =1 DRX cycle and Tevaluate,NR_Intra =3 DRX cycle.
Proposal 4: The requirements of inter-frequency cell detection, measurement and evaluation can be the same as intra-frequency in idle mode.
Discussion: 

Decision:

Noted


38.133 CR
R4-1802608
CR on Cell reselection requirements for idle mode





38.133
  CR-0014  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Cell reselection requirements are specified.
Discussion: 

Intel: for sampling, could you put the value in [] and add editorial note? Tmeasurement/2 is in [].

Huawei: OK.
Ericsson: this is the first meeting for detailed discussion. We need first to reach the general conclusion. Regarding the number of DRX cycles for cell detection, in the LTE spec, we have different number of DRX cycle and the requirements are relaxed for shorter DRX cycle. What is the moviation to use the tightened the requirements for shorter DRX cycle.

Huawei: It is not the first meeting for SA requirements. Maybe there is many details in the CR. At least the measurement of serving cell can be agreed. For inter and intra we can further discuss them. 


Huawei: We prefer to the high speed scenario.
Decision:

Revised to R4-1803173 (from R4-1802608) 


R4-1803173
CR on Cell reselection requirements for idle mode





38.133
  CR-0014  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Cell reselection requirements are specified.
Discussion: 

Decision:

Endorsed


7.9.5.3
Paging interruption [NR_newRAT-Core]

38.133 CR
R4-1802609
CR on paging interruption for idle mode





38.133
  CR-0015  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Paging interruption for idle mode requirements are specified.
Discussion: 

Decision:

Noted


R4-1803018
CR for 38.133 introducing maximum interruption in paging reception for NR Idle mode





38.133 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to introduce maximum interruption in paging reception for NR Idle mode.
To introduce UE requirements for maximum interruption in paging reception for NR Idle mode.

UE requirements for maximum interruption in paging reception for NR Idle mode added in section 4.2.2.x.

Discussion: 

Qualcomm: for the number, we would like to keep it TBD.

Nokia: OK for us.
Decision:

Revised to R4-1803133 (from R4-1803018) 


R4-1803133
CR for 38.133 introducing maximum interruption in paging reception for NR Idle mode





38.133 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to introduce maximum interruption in paging reception for NR Idle mode.
To introduce UE requirements for maximum interruption in paging reception for NR Idle mode.

UE requirements for maximum interruption in paging reception for NR Idle mode added in section 4.2.2.x.

Discussion: 

Decision:

Revised to R4-1803501 (from R4-1803133) 


R4-1803501
CR for 38.133 introducing maximum interruption in paging reception for NR Idle mode





38.133 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to introduce maximum interruption in paging reception for NR Idle mode.
To introduce UE requirements for maximum interruption in paging reception for NR Idle mode.

UE requirements for maximum interruption in paging reception for NR Idle mode added in section 4.2.2.x.

Discussion: 

Decision:

Endorsed


7.9.6
Inactive state mobility (38.133) [NR_newRAT-Core]

R4-1802610
Further discussion on requirements for inactive mode





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the consideration on RRM requirements in idle mode and inactive mode. 
Proposal 1: Cell selection related requirements in idle mode can be reused for inactive state.
Proposal 2: The intra-frequency, inter-frequency and inter-RAT cell reselection requirements in idle state can be reused for inactive state.
Proposal 3: The capability in idle mode can be reused for inactive state.
Discussion: 

Decision:

Noted


R4-1803015
discussion on NR Inactive Mode and Mobility for SA





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we looked at which requirements we see might need to be defined for Inactive Mode. Inactive mode is a new state compared to e.g. E-UTRAN where only Idle mode and Connected mode are defined. The actual mobility baseline to be applied in Inactive mode, is to be decided in RAN2, but will impact on the UE requirements for the state. We list some requirements which will be necessary independently of RAN2 decision. We observe:

Observation 1: NR Inactive mode is quite clear in RAN2.

Observation 2: Specification structure for Inactive mode section could follow idle mode structure.

Discussion: 

Huawei: for Ob#2, you think that inactive state is clear and it is same as idle state. Maybe there is no need to add more section for inactive state.

Nokia: we should follow RAN2.
Ericsson: On the approach to define the requirements for both. We should avoid copy and paste. We would like to refer. In inactive mode, we do not have cell selection.

Nokia: We agree.
Decision:

Noted


7.9.7
Connected state mobility (38.133/36.133) [NR_newRAT-Core]

7.9.7.1
Handover (Intra-NR handover) [NR_newRAT-Core]

Remaining issues: finalizing requirements
R4-1801499
Discussion on handover requirement for SA NR





Source: MediaTek inc.

Abstract: 

In this paper, we propose the handover interruption requirement for SA NR.

Observation 1: When the target cell is not already known, the AGC tuning time in FR2 need to be further discussed.
Observation 2: RAN4 should consider to further discuss serving cell and target cell SFN is alignment once RRC configured command useServingCellTimingForSync.
Proposal 1: If the FR1 target cell is not already known and signal quality is sufficient for successful cell detection on the first attempt, Tsearch = 2 x TSSB, where TSSB is the SMTC periodicity of the target cell.

Proposal 2: When the target cell NR-MIB is not already known and signal quality is sufficient for successful NR-MIB reading on the first with one single attempt, TMIB = TSSB.

Proposal 3: Tloops is the time for UE to refine frequency/time in the target cell. Tloops should be at least 1 SMTC period.

Proposal 4: TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to 160 ms.

NOTE: The actual value of TIU shall depend upon the PRACH configuration used in the target cell.
Discussion: 

Intel: for #3, T_loop, we agree 1 SMTC for FR1. For FR2, we propose to consider Rx beam training for it.
Qualcomm: If we goes T_loop, it should be sum up of all the numbers. It depends on known cell and unknown cell. We should identify the scenarios to look at number for each.


Mediatek: we agree with Intel and Qualcomm comments. That is true. We need further discussion. We should study how many scenarios we should skip something.
Ericsson: Why is 2 STMC needed in the #1.

Mediatek: need additional SMTC for AGC tuning.
ZTE: T_loop can be gotten during the cell search.

Mediatek: during cell search, we need one more STMC to fine tuning the sync error if SNR is good.

Huawei: I notice that T_loop and T_mib are captured in the equation. Can we assume UE has fining tracking since UE can decode MIB. 

Mediatek: PBCH is QPSK and is easy and we are not sure whether the timing is OK.

Huawei: just PRACH is needed. Maybe the timing the same as PBCH is enough.

Mediatek: maybe we still need keep T_loop, in some case where MIB is gotten.
Decision:

Noted


R4-1801831
On handover requirement for NR





38.133 v..





Source: Intel Corporation

Abstract: 

In this contribution, we continue to discuss the requirement for HO for NR based on the approved WF[1].

Proposal 1: For FR1, Tsearch is the time for PSS/SSS detection, which is 0 for known cell, and max{[80], [SMTC period+5]} ms for unknown cell provided that the signal quality is sufficient for successful cell detection on the first attempt.

Proposal 2: For FR2, Tsearch is the time for PSS/SSS detection, which is 0 for known cell, and max{[80], [8*SMTC period+5]} ms for unknown cell provided that the signal quality is sufficient for successful cell detection on the first attempt.

Proposal 3: TIU: is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to [170]ms for both FR1 and FR2.

Proposal 4: Tprocessing_NR: is the UE processing time, which can be up to [20]ms for both FR1 and FR2.
Proposal 5: for FR1 Tloops is time for time refinement, which is [SMTC period]ms provided that the signal quality is sufficient for successful time refinement on the first attempt.

Proposal 6: for FR2 Tloops is time for time refinement, beam pair measurement and SSB index acquisition, which is [9*SMTC period]ms provided that the signal quality is sufficient for successful time refinement, beam pair measurement and SSB index acquisition on the first attempt.

Proposal 7: Tprocessing_NR2LTE: is the UE processing time, which can be up to [20]ms.

Proposal 8: all the parameters in EUTRAN to NR HO requirement can reuse the parameters in NR to NR HO requirement.

Discussion: 

Huawei: for #1, SMTC+5, UE may miss the first STMC and then in that case UE should wait for the next occasion. For delay for FR2, it depends on the definition of known cell considering Rx beam sweeping. UE needs the additional delay.

Intel: My idea is to miss the SMTC and wait for the other and then the worst case is SMTC + 5. We can refer to measurement and follow the definition of unknown or known cell.
Nokia: I wonder if Intel put all them together and how it is close to 1s. It is quite long delay and it seems that we should have functionaly handover.

Intel: in some cases, the delay is long. In NR there are so many requirements relaxed from LTE. We are open to remove some part and shorten the delay.
Ericsson: On power saving, for handover it is different case. Handover is urgent compared to saving power. For #1 and #2, we do not need to consider the max. For #6, it is similar as Nokia comment. Handover is needed for voice and T_loop should be 9 SMTC. We can avoid some other delays. We need look at the T_loop processing.

Intel: we are fine to remove 80 as low boundary. 9 STMC is just for timing refining. UE may need more time to do beam training.
Qualcomm: On #7, for NR to LTE, the processing time is longer than from NR to NR.

Intel: we want to use 20ms as starting point and have no strong view.
Mediatek: for FR2 handover, the channel is different. We are sure if FR2 is very reliable cell and we can put PCell on FR2. We need more SMTC cycles for get synchronization.

Intel: As far as I know, RAN2 also had some concern. Unless handover enhancement is agreed, UE should follow baseline do hanover
Decision:

Noted


R4-1802084
Handover requirements from NR to NR





Source: Ericsson

Abstract: 

Discusion on irat handover from NR to LTE for SA。
Proposal 1: RAN4 starts with specification of requirements for normal NR to NR handover, and additionally specifies RACHless and make-before-break handover depending on RAN2 outcome.

Proposal 2: RAN4 can reference RAN2 specifications and does not need to know the exact value for RRC procedure delay to complete work on NR-NR handover

Proposal 3: Tsearch is one SMTC period

Proposal 4 : x*10+10ms where x is as defined in 38.211 table 6.3.3.2-2.

Proposal 5: A single Tmargin is defined to allow for processing time and other UE implementation aspects

Proposal 6:TMIB is only added to the requirement in cases where the UE has not already decoded the target SIB

Proposal 7: TMIB is one SMTC period

Observation 1: Timely handover is needed for voice and real time services

Observation 2: There is an ITU requirement for 0ms mobility interruption which is discussed by RAN2

Discussion: 

ZTE: generally we agree on the analysis. For T_IU, we need further discussion. WE do not know how this can work. We share the similar views on the observations. When we define the requirements, we should avoid defining the requirements that UE cannot achieve.


Ericsson: T_IU is the same thing like LTE depending on PRACH configuration. We consider the worst case. It depends on the actual used in the network.
Decision:

Noted


R4-1802678
Further discussion on handover in NR





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we provide further discussion on handover requirements. After discussion, the following proposals are made:

Proposal 1: TRRC_procedure_delay defined in TS38.133 and TS36.133 can be referred to TS38.331 and TS36.331, respectively.
Proposal 2: In FR1, Tsearch = 1 SMTC for unknown cell provided that the signal quality is sufficient for successful cell detection on the first attempt.
Proposal 3: TMIB is 0 for the case MIB decode is not necessary. Otherwise, it is 1 SMTC provided the signal quality of the PBCH from target cell is sufficient for successful decoding on the first attempt in FR1.
Proposal 4: Tloops is 0 if MIB decode is necessary. Otherwise it is 1 SMTC in FR1.
Discussion: 

Decision:

Noted


R4-1802800
Handover latencies in NR





38.133 v..





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper have discussed some further details related to handovers in NR based on the agreements made in the San Diego AH meeting. Based on the discussion we observe:

Observation 1: Tprocessing_NR and Tloops needs to be clearly understood and defined.

Observation 2: RAN4 need to clearly define the different HO delay components to ensure correct estimation of the NR HO delay, such that no component is left out and no component is covered more than once. 

Observation 3: RAN4 need to have a clear definition of Tprocessing_NR2LTE.

Discussion: 

Decision:

Noted


R4-1803040
Further discussion on NR Handover Timeline





Source: Qualcomm Incorporated

Abstract: 

In this contribution, we provide our inputs on interruption time during NR handover.

Proposal 1: The value of Tsearch during handover will be 

· 0ms if the cell is known

· Up to 1 SMTC duration for a cell in FR1, provided the cell is detectable in first attempt

· Up to n SMTC durations for a cell in FR2, provided the cell is detectable in first attempt, where n is the number of UE Rx beams. 

Proposal 2: The value of Tprocessing can be up to 20ms.

Discussion: 

Decision:

Noted


38.133 draft CR
R4-1801832
CR on handover requirement for NR for TS38.133





38.133 v15.0.0





Source: Intel Corporation

Abstract: 

Specify the UE HO requirements for NR SA mode.
Discussion: 

Decision:

Revised to R4-1803134 (from R4-1801832) 


R4-1803134
CR on handover requirement for NR for TS38.133





38.133 v15.0.0





Source: Intel Corporation

Abstract: 

Specify the UE HO requirements for NR SA mode.
Discussion: 

Decision:

Endorsed


R4-1802680
CR on TS38.133 for intra-NR handover





38.133
  CR-0027  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Handover requirement, as one of the critical core requirements in RRM, has not yet been defined in release 15 NR.

Introduce requirements for intra-NR handover

Discussion: 

Intel: for FR1 do we have FDD-TDD and TDD-FDD handover.

Huawei: if we do not have difference, we should not havedifferen sections.
Decision:

Noted


R4-1803135
CR on TS38.133 for intra-NR handover





38.133
  CR-0027  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Handover requirement, as one of the critical core requirements in RRM, has not yet been defined in release 15 NR.

Introduce requirements for intra-NR handover

Discussion: 

Decision:

Withdrawn


7.9.7.2
Random access [NR_newRAT-Core]

R4-1802037
Further Discussion on NR Random Access and Impact on RAN4 RRM Specification





Source: Samsung

Abstract: 

In this paper, we give the summary on the further RAN1 and RAN2 progress on random access, while provides the views for the corresponding impact on RAN4 RRM specification, with the following proposals provided: 
Proposal 1: Define RRM requirement for random access procedure on PCell, while no changes expected for random access on SCell because the use case of NR UL CA with multiple NR TAGs is not yet confirmed. 
Proposal 2: Define RRM requirement for contention free random access for beam failure recovery purpose. 
Proposal 3: Define RRM requirement for contention free CSI-RS based random access for purpose other than beam failure recovery. 
Proposal 4: Incorporate necessary change to RRM requirement due to the introduced multiple preamble transmission. 
Discussion: 

Huawei: for #4, the multiple transmission is nothing new compared to NB-IOT and eMTC. In NB-IOT and eMTC, we do not have such requirements but just captured in RAN2. How can we capture it in our RAN4?

Samsung: I agree with you. The only change is when the correct behaviour to receive the …

Decision:

Noted


38.133 draft CR
R4-1802326
Draft CR for NR NSA Random Access





38.133 v15.0.0





Source: Samsung

Abstract: 

Requirements needs to be added for contention free random access procedure for beam failure recovery purpose, contention free CSI-RS based random access, and necessary change due to multiple preamble transmission. Further description for SS/PBCH block selection and supplementary UL are needed. 

(1) Add contention free random access procedure for beam failure recovery;

(2) Add contention free CSI-RS based random access procedure;

(3) Necessary change for multiple preamble transmission;

(4) Delete editorial notes for not applicable;

(5) Add the condition of SS-RSRP threshold for SS/PBCH block selection;

(6) Correct the description for non-contention based RA, i.e., after failed reception of RAR, UE could either transmit the origianl preamble index or use another one based on the selected SSB or CSI-RS, if the association configured;

(7) Correct the condition desciption for applying RA over supplementary UL carrier, i.e., only applying for the cell for the random access procedure configured with supplementary UL.

Discussion: 

Decision:

Endorsed


R4-1802288
Draft CR for NR SA Random Access





38.133 v15.0.0





Source: Samsung

Abstract: 

(1) Add the requirement for the procedure which enable UE to report random access problem on PCell. 
(2) Delete editor notes for random access procedure on PCell.
Discussion: 
Decision:

Endorsed


R4-1802052
CR to TS 38.133: Random access (CAT B)





38.133
  CR-0004  Cat: B (Rel-15) v15.0.0





Source: Samsung

Abstract: 

Discussion: 

Decision: 

The document was withdrawn.



R4-1802053
CR to TS 38.133: Random access (CAT B)





38.133
  CR-0005  Cat: B (Rel-15) v15.0.0





Source: Samsung

Abstract: 

Discussion: 

Decision: 

The document was withdrawn.



7.9.7.3
RRC Re-establishment and RRC connection release [NR_newRAT-Core]

R4-1802772
RRC Re-establishment Requirements in TS 38.133





Source: Ericsson

Abstract: 

The paper discusses various aspects related to RRC re-establishment in NR。
In this paper we have analysed the scenarios and some aspects of the requirements for RRC connection re-establishment in NR. The corresponding RAN2 work on the specification of the procedures is ongoing. However in the meantime RAN4 can start investigating RAN4 related aspects e.g. time to identify the target cell. The main proposals are:

· Proposal 1: The requirements for RRC connection re-establishment shall be specified for the NR target cell’s side conditions comparable to those for performing NR intra-frequency measurements.

· Proposal 2: The time to identify (Tsearch) a target NR cell in the requirements for RRC connection re-establishment consists of time to acquire physical cell ID (PCI) of the target cell i.e. NPSS/NSSS acquisition time.

· Proposal 3: The requirements for RRC connection re-establishment shall be specified for the cases when target NR cell is: known and unknown. 

Discussion: 

Decision:

Noted


R4-1802773
RRC Connection Release with Redirection Requirements in TS 38.133





Source: Ericsson

Abstract: 

In this paper we have analysed the scenarios and some aspects of the requirements for RRC connection release with Redirection in NR. The corresponding RAN2 work on the specification of the procedures is ongoing. However in the meantime RAN4 can start investigating RAN4 related aspects e.g. time to identify the target cell. The main proposals are:

· Proposal 1: The requirements for RRC connection release with Redirection shall be specified for the following scenarios:

· redirection to NR carrier,

· redirection to UTRA FDD carrier,

· redirection to UTRA FDD carrier

· Proposal 2: The requirements for RRC connection release with Redirection to NR carrier shall be specified for the NR target cell’s side conditions comparable to those for performing inter-frequency non-blind handover. 

· Proposal 3: The requirements for RRC connection release with Redirection to E-UTRA FDD or TDD carrier shall be specified for E-UTRA FDD or TDD target cell’s side condition corresponding to SCH Ês/Iot ( -3 dB. 

Discussion: 

Samsung: there is typo in #1. For re-direction to NR carrier, it depends on RAN2 decision. For the second and third bullet are OK.

Ericsson: I meant EUTRA TDD and FDD. Re-direction to ETURA depends on RAN2 decision. For re-direction to NR, if RAN2 define the procedure, RAN4 should specify the requirements. For offloading, I do not mean that UE has a lot of data and UE want to move to other carrier. If UE has more data, UE can configure SCell. Blind handover works just when the carriers collocated. Blind handover takes long time. LTE we have re-direction to LTE, although the requirement is not defined.
Intel: We would like to understand the purpose for offloading. Why should we not configure SCell?
Huawei: For direction to NR carrier, I am not sure if RAN2 decide this procedure. It is BWP switching or brand new procedure triggered by RRC? I have no clear the difference between redirection to other NR and BWP switching.

Ericsson: Re-direction is triggered by RRC signalling. The important scenario is CSA fallback. UE goest to idle mode and search cell and then sent the random access.

Huawei: The procedure sounds more like handover to me.

Ericsson: There are fundamental issues like cell search that we should look into.
Decision:

Noted


Way forward
R4-1802774
WF on RRC Re-establishment and Connection Release with Redirection





Source: Ericsson

Abstract: 

The paper provides agreements on main issues to investigate on RRC re-establishment and RRC connection release with re-direction in NR

Discussion: 

Decision:

Revised to R4-1803136 (from R4-1802774) 


R4-1803136
WF on RRC Re-establishment and Connection Release with Redirection





Source: Ericsson

Abstract: 

The paper provides agreements on main issues to investigate on RRC re-establishment and RRC connection release with re-direction in NR

Discussion: 

Huawei: Could you clarify on the -3dB side condition?

Ericsson: it is for potential serving cell and for collocated case mainly. We can put the number is []. 

Huawei: the number should be comparable to the other one.

Ericsson: can I say the other side condition is not precluded? 
Huawei: we use X. FFS X = -3dB.
Decision:

Revised to R4-1803502 (from R4-1803136) 


R4-1803502
WF on RRC Re-establishment and Connection Release with Redirection





Source: Ericsson

Abstract: 

The paper provides agreements on main issues to investigate on RRC re-establishment and RRC connection release with re-direction in NR

Discussion: 

Decision:

Approved


7.9.8
Timing (38.133/36.133) [NR_newRAT-Core]

7.9.8.1
UE transmit timing, UE timer accuracy and timing advanced [NR_newRAT-Core]

TA adjustment
R4-1802641
Discussion on minimum aggregated adjustment rate Tp





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the analysis on the requirements on NR UE transmit timing. The following proposal is given:
Proposal: For NR UE timing adjustment, the minimum aggregated adjustment rate is suggested to be defined as 1.75*64*TC per second for FR2.
Discussion: 

Qualcomm: I am not sure why we need 1.75. We have proposal of 2.5. I do not think we need multiple numbers.

Huawei: It is minimum reqirement and lower bound. We suggest smaller value to give more margins.

Qualcomm: There is no reason to go below 2.5.
Ericsson: We agree with Qualcomm and last time we provide the analysis and 2.5*Tc is reasonable.
Decision:

Noted


R4-1803011
Minimum autonomous adjustment rate





Source: Qualcomm Incorporated 

Abstract: 

Proposal 1: The minimum aggregate adjustment rate shall be 2.5* 64Tc per second for FR2

Proposal 2: Modify the specification in 38.133 to add the following 

When the transmission timing error between the UE and the reference timing exceeds (Te, the UE shall be capable of changing the transmission timing according to the received downlink frame of the reference cell, and is required to adjust its timing to within (Te. The UE is only required to make this adjustment after the reception of a SS block. 

Discussion: 

Huawei: for #1, we have different view. For #2, it is not need to have such sentence since we discuss the requirements based on worst case. If UE is configured with TRS, there is no need to have some kind of restrictions.

Qualcomm: SSB block or other reference signals.
Decision:

Noted


38.133 CR

R4-1802642
CR on TS38.133 for minimum aggregated adjustment rate Tp





38.133
  CR-0021  Cat: F (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Modify the minimum aggregate adjustment rate for FR2 in section 7.1.2.
Discussion: 

Decision:

Revised to R4-1803175 (from R4-1802642) 


R4-1803175
CR on TS38.133 for minimum aggregated adjustment rate Tp





38.133
  CR-0021  Cat: F (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Modify the minimum aggregate adjustment rate for FR2 in section 7.1.2.
Discussion: 

Decision:

Endorsed


7.9.8.2
MTTD, MRTD, and TA_offset [NR_newRAT-Core]

MTTD and MRTD for EN-DC
Summary of proposals

Inter-band sync
	Companies
	DL SCS LTE PCell (kHz)
	DL SCS NR PSCell (kHz)
	MRTD (µs)
	MTTD (µs)

	Intel
	15
	15
	33
	35.21

	
	15
	30
	16.5
	17.61

	
	15
	60
	8.25
	8.8

	
	15
	120
	4.13
	4.4

	CATT
	15
	15
	33
	34.82

	
	15
	30
	33
	34.82

	
	15
	60
	33
	34.82

	
	15
	120
	33
	34.82

	LGE
w/ considering UE complexity
	15
	15
	33
	35.21

	
	15
	30
	17
	19.21

	
	15
	60
	8
	9.7

	
	15
	120
	4
	5.7

	LGE
w/o considering UE complexity
	15
	15
	33
	35.21

	
	15
	30
	33
	35.21

	
	15
	60
	33
	34.7

	
	15
	120
	33
	34.7

	Ericsson
	15
	15
	33
	35.21

	
	15
	30
	33
	35.21

	
	15
	60
	33
	35.21

	
	15
	120
	33
	35.21


Qualcomm: with the same number, network should guarantee the HARQ timing properly.
Ericsson: network has to do that. LTE and NR have different SCS anyway.
Agreement: for inter-band synchronous EN-DC, under the condition that network is expected to guarantee the HARQ timing, it is agreed for all the cases in the above table that 

· MRTD = 33us

· MTTD = 35.21 us 

Intra-band sync collocated
	Companies
	DL SCS LTE PCell (kHz)
	DL SCS NR PSCell (kHz)
	MRTD (µs)

	CATT/Ericsson
	15
	15
	3

	
	15
	30
	3

	
	15
	60
	3

	
	15
	120
	3


R4-1801439
Further discussion on MTTD and MRTD for EN-DC





Source: CATT

Abstract: 

In this contribution, we discuss the related MTTD and MRTD requirements for synchronous EN-DC, and provide the proposals as follows:
Observation 1: For inter-band EN-DC, it is assumed that UE is equipped with separate receiver chain including LNA and FFT, UE receivers with separate LNA can handle timing offset of 30µs between for PCell signal and PSCell signal with different order SCS.
Proposal1: For inter-band synchronous EN-DC, the maximum receive timing difference (MRTD) is defined as 33 µs.
Proposal2: For inter-band synchronous EN-DC, the maximum transmission timing difference (MTTD) is defined as follows:
	Sub-carrier spacing in E-UTRA PCell (kHz)
	UL Sub-carrier spacing for data in PSCell (kHz)
	Maximum uplink transmission timing difference (µs)

	15
	15
	34.82

	15
	30
	34.82

	15
	60
	34.82

	15
	120
	34.82


Proposal 3: For intra-band synchronous EN-DC, the maximum receive timing difference (MRTD) is defined as follows:
	Sub-carrier spacing in E-UTRA PCell (kHz)
	UL Sub-carrier spacing for data in PSCell (kHz)
	Maximum uplink transmission timing difference (µs)

	15
	15
	3

	15
	30
	3

	15
	60
	3

	15
	120
	3


Discussion: 

Decision:

Noted


R4-1801782
Discussion on MRTD and MTTD requirements for EN-DC





38.133 v..





Source: Intel Corporation

Abstract: 

This paper proposes the following MRTD/MTTD requirements for synchronous LTE-NR dual connectivity:

Proposal 1: UE shall support the synchronous LTE-NR inter-band DC provided that the MRTD/MTTD at the UE does not exceed values shown in the table below
	Sub-carrier spacing in LTE PCell (kHz)
	DL Sub-carrier spacing in NR PSCell (kHz)
	Maximum receive timing difference (µs)
	Maximum transmit timing difference (µs)

	15
	15
	33
	35.21

	15
	30
	16.5
	17.61

	15
	60
	8.25
	8.8

	15
	120
	4.13
	4.4


Discussion: 

Decision:

Noted


R4-1802421
Discussion on MRTD and MTTD for inter-band synchronous EN-DC





Source: LG Electronics

Abstract: 

In this paper, we discuss MRTD and MTTD for synchronous EN-DC.
We provided our views on MRTD and MTTD for inter-band synchronous EN-DC based on the agreed WF[1]. Based on the view, we provided the following proposals.
Proposal 1: For inter-band synchronous EN-DC, define a separate MRTD and MTTD for inter-band synchronous EN-DC depending on UE implementation.
Proposal 2: For inter-band synchronous EN-DC, Table2-8 are proposed for MRTD and MTTD.
Table 2-8. Proposed MRTD and MTTD for inter-band synchronous EN-DC
	
	w/ considering UE complexity
	w/o considering UE complexity

	DL NR SCS(kHz)
	15
	30
	60
	120
	15
	30
	60
	120

	MRTD (us)
	33
	17
	8
	4
	33
	33
	33
	33

	MTTD (us)
	35.21
	19.21
	9.7
	5.7
	35.21
	35.21
	34.7
	34.7

	DL NR Sub-carrier spacing is min{SCSSS, SCSDATA}.


Discussion: 

Decision:

Noted


R4-1802507
MRTD and MTTD requirements for inter-band synchronous EN-DC





Source: Ericsson

Abstract: 

In RAN4, there has been numerous discussions related to MRTD and MTTD requirements for inter-band EN-DC deployments. For asynchronous operations, the requirements have been agreed in the previous meetings. There are a number of open issues related to synchronous deployments in EN-DC operation.
In this contribution, we discussed two proposals related to MRTD and MTTD for inter-band synchronous EN-DC applications. In this paper we discuss EN-DC but the findings are equally applicable to NR CA MRTD.
Based on our understanding as explained in this paper, we observe the following: 

Observation-1: Scaling MRTD with increasing SCS will severely restrict the EN-DC deployment options, especially for low band LTE with mmWave NR cells.

Observation-2: Scaling BS TAE with increasing SCS will not be possible.  
We have also shown that, the UE power control issue for overlapping LTE and NR sub-frames can be solved as described in our analysis in Section 4. The only option for making possible an EN-DC deployment with a large LTE cell overlapping multiple NR cells with smaller radii is to maintain the same MTTD and MRTD for all SCS. The power control for UEs supporting power sharing must be designed accordingly.

We propose the following: 

Proposal: For synchronous operation of inter-band LTE-NR dual connectivity,

· Maximum receive timing difference (MRTD) is defined as 33µs between LTE and NR sub-frames

· Maximum transmission timing difference (MTTD) is defined as 35.21µs. 

Based on these proposals, we proposed a draft CR in [3].

Discussion: 

Decision:

Noted


38.133 draft CR

R4-1802422
CR on MTTD and MRTD for EN-DC in TS38.133





38.133
  CR-0007  Cat: F (Rel-15) v15.0.0





Source: LG Electronics 

Abstract: 

It is CR on MTTD and MRTD for EN-DC. Define MRTD and MTTD for synchronous EN-DC
Discussion: 

Decision:

Noted


R4-1801440
CR on MTTD and MRTD for EN-DC in TS 38.133





38.133
  CR-0002  Cat: F (Rel-15) v15.0.0





Source: CATT

Abstract: 

The MTTD and MRTD requirements for EN-DC operation are completed in RAN4#85 meeting; however, there is some TBD values need to be determined.   

The MTTD and MRTD requirements in current specification need more organized to make it clear and easy to read.

Corrections:
Change the TBD to the proposed value for MTTD and MRTD requirements

Update some changes for MTTD and MRTD requirements, and add one sub-section of MTTD and MRTD requirements for intra-band EN-DC.

Discussion: 

Huawei: the change for TDD-FDD… is not aligned with previous CR.
Decision:

Revised to R4-1803503 (from R4-1801440) 


R4-1803503
CR on MTTD and MRTD for EN-DC in TS 38.133





38.133
  CR-0002  Cat: F (Rel-15) v15.0.0





Source: CATT

Abstract: 

The MTTD and MRTD requirements for EN-DC operation are completed in RAN4#85 meeting; however, there is some TBD values need to be determined.   

The MTTD and MRTD requirements in current specification need more organized to make it clear and easy to read.

Corrections:
Change the TBD to the proposed value for MTTD and MRTD requirements

Update some changes for MTTD and MRTD requirements, and add one sub-section of MTTD and MRTD requirements for intra-band EN-DC.

Discussion: 

Decision:

Endorsed


R4-1801783
CR on MRTD and MTTD requirements for EN-DC





38.133 v15.0.0





Source: Intel Corporation

Abstract: 

The MRTD and MTTD requirements for sychronous EN-DC in TS 38.133 are undefined.

The detailed MRTD and MTTD requirements for sychronous EN-DC are provided.

Discussion: 

Decision:

Noted


R4-1802508
Draft CR on 38.133 v15.0.0: Update on MRTD and MTTD requirements for inter-band synchronous EN-DC





38.133 v15.0.0





Source: Ericsson

Abstract: 

Remaining MRTD and MTTD requirements for inter-band synchronous EN-DC.
MRTD and MTDD for inter-band synchronous EN-DC are defined. This CR is based on Editor’s latest category F CR on R4-1801328.
Discussion: 

Decision:

Noted


MTTD and MRTD for CA
Summary of proposals

Inter-band NR CA
	Companies
	DL SCS (kHz)
	MRTD FR1 (µs)
	MRTD FR2 (µs)
	MRTD FR1+FR2 or mixed SCS (µs)

	CATT
	15
	33
	N.A.
	33

	
	30
	33
	N.A.
	

	
	60
	33
	33
	

	
	120
	N.A.
	33
	

	Intel
	15
	33
	N.A.
	33

	
	30
	16.5
	N.A.
	

	
	60
	8.25
	8.25
	

	
	120
	 N.A.
	4.13
	

	Qualcomm
	15
	30.26
	N.A.
	30.26

	
	30
	15.13
	N.A.
	

	
	60
	7.57
	7.57
	

	
	120
	 N.A.
	3.78
	


Intel: we do not think that it makes sense to reuse the EN-DC numbers. It is over-design.
Ericsson: For FR1, NR-NR CA is the same as EN-DC. Between FR1 and FR2, 33us can be applied.
Intra-band non-contiguous CA
	Companies
	DL SCS (kHz)
	MRTD FR1 (µs)
	MRTD FR2 (µs)
	MRTD mixed SCS (µs)

	CATT
	15
	33
	N.A.
	33
(independent of SCS)

	
	30
	16.5
	N.A.
	

	
	60
	8.25
	8.25
	

	
	120
	N.A.
	4.12
	

	Intel
	15
	33
	N.A.
	-

	
	30
	16.5
	N.A.
	-

	
	60
	8.25
	8.25
	-

	
	120
	 N.A.
	4.13
	-

	Qualcomm
	15
	Transmitters should be collocated since all intra-band CCs will be using the same Rx-beam.

	
	30
	

	
	60
	

	
	120
	


Intra-band contiguous CA
· CATT: no MRTD defined
R4-1801441
Further discussion on MRTD requirement for NR CA





38.133 v..





Source: CATT

Abstract: 

In this contribution, we discuss the related MTTD and MRTD requirements for synchronous EN-DC, and provide the proposals as follows:
Observation 1: For inter-band CA, it is assumed that UE is equipped with separate receiver chain including LNA and FFT, UE receivers with separate LNA can handle timing offset of 30µs between for PCC and SCC signal with different order SCS.
Proposal 1: For inter-band CA, the maximum receive timing difference (MRTD) is defined as 33 µs.
Proposal2: For intra-band non-contiguous CA, the maximum receive timing difference (MRTD) is defined as in table 1.
	The highest order Sub-carrier spacing among DL CCs (kHz)
	Maximum receive timing difference (µs) in FR1
	Maximum receive timing difference (µs) in FR2

	15
	33
	N.A.

	30
	16.5
	N.A.

	60
	8.25
	8.25

	120
	N.A.
	4.12

	For intra-band non-contiguous carrier aggregation between FR1 and FR2, the maximum receive timing difference (MRTD) is 33 µs.


Proposal 3: For intra-band contiguous CA, no MRTD requirement will be defined.
Discussion: 

Decision:

Noted


R4-1801784
Discussion on MRTD requirements for NR CA





38.133 v..





Source: Intel Corporation

Abstract: 

This paper proposes the following MRTD requirements for NR CA:

Proposal 1: UE shall support the inter-band NR CA provided that the MRTD at the UE does not exceed values shown in the table below

	Sub-carrier spacing
	Maximum receive timing difference (µs) for FR1
	Maximum receive timing difference (µs) for FR2

	15
	33
	N.A.

	30
	16.5
	N.A.

	60
	8.25
	8.25

	120
	 N.A.
	4.13

	Note:
For inter-band NR carrier aggregation between FR1 and FR2, the maximum receive timing difference is 33 µs.


Proposal 2: UE shall support the intra-band non-contiguous NR CA provided that the MRTD at the UE does not exceed values shown in the table below

	Sub-carrier spacing
	Maximum receive timing difference (µs) for FR1
	Maximum receive timing difference (µs) for FR2

	15
	33
	N.A.

	30
	16.5
	N.A.

	60
	8.25
	8.25

	120
	 N.A.
	4.13


Discussion: 

Decision:

Noted


R4-1802340
MRTD Requirements for NR CA





Source: Qualcomm India Pvt Ltd

Abstract: 

This paper proposes MRTD requirements for NR CA. Following has been proposed:

Proposal 1: Network needs to account for MRTD and TA while configuring HARQ timeline for UE.
Proposal 2: UE shall support the inter-band NR CA provided that the MRTD at the UE does not exceed values shown in the table below
	Sub-carrier spacing
	Maximum receive timing difference (µs) for FR1
	Maximum receive timing difference (µs) for FR2

	15
	30.26
	N.A.

	30
	15.13
	N.A.

	60
	7.57
	7.57

	120
	 N.A.
	3.78

	Note:
For inter-band NR carrier aggregation between FR1 and FR2, the maximum receive timing difference is 30.26 µs.


Proposal 3: UE shall support the intra-band non-contiguous NR CA provided that the MRTD at the UE does not exceed values shown in the table below
	Sub-carrier spacing
	Maximum receive timing difference (µs) for FR1
	Maximum receive timing difference (µs) for FR2

	15
	30.26
	N.A.

	30
	15.13
	N.A.

	60
	7.57
	7.57

	120
	 N.A.
	3.78


Discussion: 

Decision:

Revised to R4-1803076 (from R4-1802340) 


R4-1803076
MRTD Requirements for NR CA





Source: Qualcomm India Pvt Ltd

Abstract: 

This paper proposes MRTD requirements for NR CA. Following has been proposed:

Proposal 1: Network needs to account for MRTD and TA while configuring HARQ timeline for UE.
Proposal 2: UE shall support the inter-band NR CA provided that the MRTD at the UE does not exceed values shown in the table below
	Sub-carrier spacing
	Maximum receive timing difference (µs) for FR1
	Maximum receive timing difference (µs) for FR2

	15
	30.26
	N.A.

	30
	15.13
	N.A.

	60
	7.57
	7.57

	120
	 N.A.
	3.78

	Note:
For inter-band NR carrier aggregation between FR1 and FR2, the maximum receive timing difference is 30.26 µs.


Proposal 3: UE shall support the intra-band non-contiguous NR CA provided that the transmitters are collocated.
Discussion: 

Decision:

Noted


38.133 draft CR

R4-1801442
CR on MRTD requirement for NR CA





38.133
  CR-0003  Cat: F (Rel-15) v15.0.0





Source: CATT

Abstract: 

The MRTD requirements for NR CA were completed in RAN4#85 meeting; however, there is some TBD values need to be determined.   

Change the TBD to the proposed value for MRTD requirements.
Discussion: 

Decision:

Noted


R4-1801785
CR on MRTD requirements for NR CA





38.133 v15.0.0





Source: Intel Corporation

Abstract: 

The detailed MRTD requirements for NR CA are provided. 

Discussion: 

Decision:

Noted


R4-1802749
Draft CR for TS 38.133: MRTD for CA





38.133 v15.0.0





Source: Ericsson

Abstract: 

MRTD for CA. MRTD for non-contiguous intra-band CA and inter-band CA.

Discussion: 

Decision:

Noted


NTA_offset
R4-1803020
Timing advance offset





Source: Qualcomm Incorporated

Abstract: 

Proposal 1: The 
[image: image55.wmf]offset

TA 

N

values should be as defined in the following table 

	Duplex Mode of cell used for uplink transmission
	
[image: image56.wmf]offset

TA 

N



	FDD 
	0 (Note)

	TDD 15KHz  
	25600

	TDD 30KHz
	25600

	TDD 60KHz
	13600

	TDD 120KHz
	6800

	Note: Regardless of whether LTE-NR coexistence is configured or not in FR1


Discussion: 

Huawei: TA_offset is related to UE and BS power ramping down and up time, which are about BS synchronization accuracy 3us. The value cannot be scaled by SCS.
NTT DOCOMO: Similar to Huawei. TA_offset depends on ramping down and up time. We should minimize value for all the SCS. TA_offset does not depend on SCS. 
Ericsson: Similar view as Huawei and NTT DOCOMO. TA-offset is function time for BS. 38.101 and 38.104, the current values are different for FR1 and FR2. In fact, doing so means tighten BS requirements. The other proposed is to align the sampling rate. We can look into it. Defining the function depending on SCS is not diresable.
Mediatek: In FR1 and FR2, the switching time varies. It is difficult to use the same value for SCS 60KHz for FR1 and FR2 due to the different implementation of FR1 and FR2. For 120KHz, there is still limit time for switching. The main intention is to allow the self-contained operation. On the RAN1 discussion, such operation is one valid for 15KHz SCS and 30KHz SCS. We have not intention to tighten the requirements.
Nokia: Similar to Huawei, NTT DOCOMO and Ericsson. 

Qualcomm: We can look at the BS synchronization too. The motivation is without it it is cannot do single slot switching. In the same subframe the switching between DL and UL is allowed by RAN1. But without the tightend TA-offset, it is difficult to do such switching. Ericsson proposed to define the addtinoal signalling. But we think chaning TA-offset as alternative way.

Mediatek: it is related to feature list discussion, i.e., whether we should remove the 1OFDM symbol capability for 120KHz SCS for FR1 and 60KHz SCS for FR2. 

Qualcomm: If TA_offset is not possible, we would like to introduce such signalling for FR2.

Intel: it is not only related to TA_offset but also to on-off. It should be discussed in RF room.
Qualcomm: We propose to define two values of TA-offsets for FR2 and the network should inform UE which one will be used.

Huawei: Why should we have two values for FR2?

Qualcomm: The second value is needed to enable the switching.

Mediatek: RAN1 does not introduce the aggressive processing time. In FR2, there will be no self-contain. We may also have corresponding RF requirements changed in RF room.

Qualcomm: Even if it is for self-contain, we still need it to avoid losing two symbols. In RF room, they should agree on change.

Mediatek: If self-contain, we see the reason. If not for self-contain, I do not see there will be significant impact.
Agreement: N_TA-offset does not depend on the subcarrier spacing.
Huawei: we have concern on definining two values for FR2.
Nokia: we have concern on defining two values for FR2. It would be OK. But we need to check.
Qualcomm: Can we agree on signalling as Ericsson proposal?

Mediatek: Ericsson proposal is related to FR1 and not tighten the requirement.

Nokia: We do not think it is not proper approach to define the signalling. Ericsson proposal is to define it for FR1.
Decision:

Noted


R4-1802750
TA offset for TDD LTE-NR coexistence





Source: Ericsson

Abstract: 

TA offset for TDD LTE-NR coexistence.
Observation1: Using the same TAoffset as LTE (624 Ts ≈ 20 µs), for both cases, that is LTE-NR coexistence and NR FR1 without coexistence would mean that we either loose cell range coverage or that we over dimension the Guard Period by 7 µs. The last point means that we introduce unnecessary overhead and get less efficient spectrum usage.

Proposal 1: TAOffset for LTE-NR TDD and NR FR1 TDD coexistence shall be different. 

Proposal 2: State TAOffset of 39936 Tc for TDD in FR1 for LTE-NR coexistence, same as LTE.

Observation 2: An LS to RAN2 to request the introduction of broadcast information so that the UE can resolve which TAoffset to use, would be beneficial.
Discussion: 

NTT DOCOMO: my understanding is that RAN1 was talking about the initial transmission of PRACH. Even there is misalignment, there performance loss is negibilbe.

Ericsson: Actually RAN1 does look into the impact how the N_TA-offset was derived. In FR2, in many cases, it will be coverage layer. It will have impact
Huawei: For definition, for uplink duplex mode, the SUL should also be captured.

Ericsson: We have no problem. Current wording covers SUL.
CATT: We support to proposal #2. For coexistence case the larger value should be used.
Qualcomm: We would like to make the offset is muliplty of sampling rate. For FR2, more signalling can be reduced for the offset.

Ericsson: Align sampling rate is OK. But do not be fundtion of SCS.
Nokia: Our understanding is that issue can be solved by implementation. Ericsson mention there is parameter loss is missing. It is NR and does not have impact on LTE. We do not think including 10km coverage is not needed.

Ericsson: Those scenarios are driven by large coverage scenario. The whole idea of operator is to reuse the existing deployment. If there is difference between N, there will be different deployment.

Nokia: In our understanding losing 1km is problematic in some scearnio like disert. There is no problem to use the implementation to compenstate this. Regarding Qualcomm suggestion, we have similar view. But that is the first time to meeting. We need check.
Decision:

Noted

LS
R4-1803137
LS to RAN2 to request the introduction of broadcast information for N_TA-offset






  CR-  rev  Cat:  () v





Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Revised to R4-1803570 (from R4-1803137) 


R4-1803570
Acquisition of [image: image58.png]NTa 0ffset



 for Uplink Transmission






  CR-  rev  Cat:  () v





Source: Ericsson
Abstract: 

This contribution provides LS corresponding to RAN1 LS on [image: image60.png]NTa 0ffset




Discussion: 

Decision:

Approved


Way forward

R4-1802031
Way forward on UE TA offset for FDD and TDD in NR





Source: NTT DOCOMO, INC.

Abstract: 

· Apply same NTA offset value between FDD and TDD within the same frequency range

· Table 7.1.2-2 in TS38.133 is updated as below

	Frequency range and band of cell used for uplink transmission 
	NTA offset 

	FR1 
	25560 

	FR2 
	13763 


· Send LS to RAN1 to ask whether or not NTA offset can be the same with and without NR-LTE co-existence for FDD in FR1 

Discussion: 

Huawei: We can agree with the proposal.
Qualcomm: Same comment and we want the NT-offset aligned with sampling rate.

NTT DOCOMO: we are fine with Qualcomm.
Ericsson: FDD does not have to be. The impact is big. There will be some exceptions.

NTT DOCOMO: we do not need to distinguish the sync and async case. The whole impact can be reduced. We should consider the impact caused by different TA values for TDD-FDD CA operation.
Nokia: for implementation side, we need to check. Even for non-coexistence case, you proposed to have artificial TA offset. It may impact on the cell size. 

NTT DOCOMO: For FDD, there seems no impact on performance.

Agreement: Conclude on the proposal to apply same NTA offset value between FDD and TDD within the same frequency range in RAN4#86bis.
Decision:

Noted

R4-1803138
Way forward on TA offset signalling for FR2






  CR-  rev  Cat:  () v





Source: Qualcomm
Abstract: 

This contribution provides the way forward on 

Discussion: 

Mediatek: if it is agreeable, we will have two sets of UE. If both UEs exist, which TA off set should be chosen by network?

Qualcomm: it is part of feasibility study. Network can provide the potential.

Mediatek: our concern is that the whole network should use the larger value if…

Huawei: Why do we need two TA offset?

Qualcomm: It is enable one symbol transition time.

Ericsson: the larger value should be default, if the value is feasible.

Huawei: In RF session, do they include this scenario or not?

Qualcomm: this is feasible study. This question is just RF question.

Mediatek: I do not agree that it is just RF question.
Decision:

Revised to R4-1803504 (from R4-1803138) 


R4-1803504
Way forward on TA offset signalling for FR2






  CR-  rev  Cat:  () v





Source: Qualcomm
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Noted


38.133 draft CR
R4-1802751
Draft CR for TS 38.133: TA offset for TDD LTE-NR coexistence





38.133 v15.0.0





Source: Ericsson

Abstract: 

TA offset for TDD LTE-NR coexistence.
TA Offset for LTE-NR coexistence has to be the same as for LTE.

New row in sub clause 7.1.2 table 7.1.2-2 stating TA Offset of 39936 Tc for the NR-LTE coexistence case. This is the same as the TA Offset for LTE of 624 Ts.

Discussion: 

Huawei: We need checking the wording how to capture the agreement.
Decision:

Revised to R4-1803139 (from R4-1802751) 


R4-1803139
Draft CR for TS 38.133: TA offset for TDD LTE-NR coexistence





38.133 v15.0.0





Source: Ericsson

Abstract: 

TA offset for TDD LTE-NR coexistence.
TA Offset for LTE-NR coexistence has to be the same as for LTE.

New row in sub clause 7.1.2 table 7.1.2-2 stating TA Offset of 39936 Tc for the NR-LTE coexistence case. This is the same as the TA Offset for LTE of 624 Ts.

Discussion: 

Huawei: We need checking the wording how to capture the agreement.
Decision:

Noted


7.9.8.3
Cell phase synchronization accuracy [NR_newRAT-Core]

R4-1802517
Cell phase synchronization accuracy for NR





Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we provided our view on cell phase synchronization accuracy requirement. Our observations and proposals are as follows:

Observation 1: Since most of the existing LTE eNBs would be reused for EN-DC, LTE eNBs would have maximum 1.5us timing difference in absolute value even if cell phase synchronization accuracy requirement is tightened for EN-DC.

Observation 2: Cell phase synchronization accuracy would be the same between LTE/FR1 and FR2 when both LTE (or FR1) and FR2 are installed in one NR gNB.

Observation 3: Time alignment error requirements were discussed in last BS RF session. According to agreements, this requirement for intra-band on-contiguous carrier aggregation and inter-band carrier aggregation was agreed as 3us.
Proposal 1: Considered existing LTE eNBs and time alignment error requirments, keep cell phase synchronization accuracy as 3us regardless of frequency band.

Discussion: 

Decision:

Noted


R4-1802748
Draft CR for TS 38.133: Removal of brackets from cell phase sync requirement





38.133 v15.0.0





Source: Ericsson, Vodafone, ZTE, Nokia, Nokia Shanghai Bell

Abstract: 

Removal of brackets from cell phase sync requirement

Discussion: 

Decision:

Endorsed


7.9.9
Signaling characteristics (38.133/36.133) [NR_newRAT-Core]

RRM requirements for link reconfiguration

R4-1802396
RRM requirements for link reconfiguration





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In RAN4-AH-1801, requirements for CSI-RS based RRM was discussed, in particular the scope for Rel-15. Although no WF was agreed, during the discussion, it seemed to be common understanding among all companies that RRM requirements for link reconfiguration which is part of the beam management would be needed.

RAN4 has not discussed requirements for link reconfiguration, in this paper, we will provide our initial views on the RRM requirements for link reconfiguration.

In this paper, we provided our first views on RRM requirements for link reconfiguration procedure. 

Proposal 1: RAN4 to define RRM requirements for link reconfiguration, for both FR1 and FR2, and for both SSB based and CSI-RS based.

Proposal 2: UE should measure SINR for Qout and RSRP for Qin from the current beams. Requirement on evaluation period should be defined for evaluation of current beams against Qout and Qin.

Proposal 3: The hypothetical PDCCH parameters to derive Qout for RLM are re-used for link reconfiguration.

Proposal 4: Requirement on L1 indication interval should be defined at least for “beam failure” indications.

Proposal 5: UE should measure RSRP from the candidate beams. Requirement on evaluation period should be defined for the evaluations of candidate beams against the configured threshold.

Proposal 6: UE is required to monitor all configured beams in the current set and candidate set, respectively.

Proposal 7: Gap based requirements for link reconfiguration are not needed.

Proposal 8: A new section is created in 38.133 for link reconfiguration, with similar subsection structure as for RLM.

Discussion: 

NTT DOCOMO: in our understanding, the RLM and beam failure dectetion and recoverage request. Do we need have some delay requirement and RACH delay.

Nokia: You mention delay requirement which is included. For second one, you are talking about the indication of RACH delay. We are open.
Huawei: for #2, Nokia use the different criterion for Qin and Qout. Qout is about the signal quality. Qin is used . Maybe the out-of-syn and in-syn will happen at the same time. That may confuse UE.

Nokia: Using RSRP for Qin and use SNR for Qout, that are agreement in RAN1.
Qualcomm: for #1, different set of requirements, what do you mean?

Nokia: We just want to do the same here.
Intel: this is first time to look at the requirements. We should think about if we need such requirement or not.

Nokia: why do we not need to define the requirement here? The requirements are needed.
Decision:

Noted


7.9.9.1
RLM [NR_newRAT-Core]

7.9.9.1.1
RLM requirements based on SSB [NR_newRAT-Core]

Way forward
R4-1803477
WF on RLM requirements for NR






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell
Abstract: 

This contribution provides the way forward on 

Discussion: 

Agreement: remove the bullet Absolute Qout and Qin levels: should be compared to LTE, e.g. difference is <2dB from the second slide.
Decision:

Approved


Simulation results
R4-1802348
PDCCH Simulation Results for NR RLM





Source: Qualcomm India Pvt Ltd

Abstract: 

This paper presents the simulation results as per WF [1]. We propose the following:
Proposal 1: Use DCI Format 1-1, Aggregation Level 4 for RLM in-sync.
Discussion: 

Huawei: If looking into the DCI 1-1 is defined for PDSCH transmission with two transmit blocks and we think this format is unlikely to be used when the link quality is just recovered.
Ericsson: We have similar comments as Huawei. Why do you choose 1-1?

Qualcomm: The moviation is to have enough separation between in-sync and out-of-sync. We would like to simulation results aligned to make sure with power boosting the out-of-sync SNR is not too low.

Nokia: We understand the motivation to use 1-1 for in-sync to have gap large enough. We can have other way to get enough gap, e.g., have power boosting.
Decision:

Noted


R4-1801501
PDCCH Link Level Simulation Results





Source: MediaTek inc.

Abstract: 

In this contribution, PDCCH simulation results are provided. Based on the discussion in section 3, we have the following proposals:

Proposal 1: Using 8CCEs and [4] dB power boosting on PDCCH data and DMRS REs for hypothetical PDCCH OOS parameters.
Proposal 2: RAN4 shall consider SINR estimation accuracy and UE implementation cost when designing PDCCH parameters.
Discussion: 

Nokia: AWGN results are different from other companies. The working point is quite high. Can you clarify why. For power boosting, we can further discuss. For #2, why do we need to do here?

Mediatek: In my view, our results are in the median between companies’ results. We can further discuss. 
Qualcomm: For power boosting, we need power boosting PBCH. If we cannot decode that it is meaningless to boost PDCCH.

Mediatek: we do not adjust PBCH here.

Nokia: Even if we boost PDCCH, we do not need PBCH. PBCH is not part of evaluation and tests.

Intel: We also have think if power boosting can be used here.

Mediatek: we agree that 16CCE would be other solution. We can discuss that.
Decision:

Noted


R4-1801767
Simulation results for PDCCH Performance for RLM





Source: Intel Corporation

Abstract: 

In this paper we have presented PDCCH simulation results for In and Out of sync evaluation. We recommend that RAN4 considers them in RLM requirements specification.

Discussion: 

Decision:

Revised to R4-1803086 (from R4-1801767) 


R4-1803086
Simulation results for PDCCH Performance for RLM





Source: Intel Corporation

Abstract: 

In this paper we have presented PDCCH simulation results for In and Out of sync evaluation. We recommend that RAN4 considers them in RLM requirements specification.

Discussion: 

Decision:

Noted


R4-1802160
Updated Link Level Results for SS-based RLM measurements in NR





Source: Qualcomm

Abstract: 

In this paper, we provided link level simulation results for SS-based RLM measurements in NR bands, for a number of parameter combinations according to the simulation assumptions agreed in [2], with focus on SSS-SNR. 

Observation: For both bands, a span of 4-5.5 dB can be achieved for SS-based RLM measurements with NR-SSS measurements and 5 samples, in the SNR ranges reflecting the target PDCCH BLER of interest. Further averaging up to 10 samples, reduces the maximum accuracy span to 3-4 dB.  

The results should be taken into account when RAN4 discusses the requirements.

Discussion: 

Decision:

Noted


R4-1802400
Initial simulation results for PDCCH performance in RLM





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our initial simulation results for PDCCH performance for RLM. 

For payload size 80/82/84 bits

Observation 1: For 15kHz SCS, SNR level for 10% BLER with CCE 8 is around 

-
-8dB for AWGN, 

-
-6dB for EPA, 

-
-4.5dB for ETU. 

Observation 2: For 15kHz SCS, SNR level for 2% BLER with CCE 4, is around 

-
-3.5dB for AWGN, 

-
-0.5dB for EPA, 

-
1dB for ETU. 

Observation 3: There is around a 5dB gap between SNR level for 10% BLER with CCE 8 and that for 2% BLER with CCE 4.

Observation 4: The impact of 0.05ppm frequency error is minor.

Observation 5: The impact of difference SCS on the concerned SNR levels is in the range of 0.5-1dB.

For payload size 56/58/60 bits
Discussion: 

Decision:

Revised to R4-1803125 (from R4-1802400) 


R4-1803125
Initial simulation results for PDCCH performance in RLM





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our initial simulation results for PDCCH performance for RLM. 

For payload size 80/82/84 bits

Observation 1: For 15kHz SCS, SNR level for 10% BLER with CCE 8 is around 

-
-8dB for AWGN, 

-
-6dB for EPA, 

-
-4.5dB for ETU. 

Observation 2: For 15kHz SCS, SNR level for 2% BLER with CCE 4, is around 

-
-3.5dB for AWGN, 

-
-0.5dB for EPA, 

-
1dB for ETU. 

Observation 3: There is around a 5dB gap between SNR level for 10% BLER with CCE 8 and that for 2% BLER with CCE 4.

Observation 4: The impact of 0.05ppm frequency error is minor.

Observation 5: The impact of difference SCS on the concerned SNR levels is in the range of 0.5-1dB.

For payload size 56/58/60 bits

Observation 6: For 15kHz SCS, SNR level for 10% BLER with CCE 8 is around 

-
-9.5dB for AWGN, 

-
-7.5dB for EPA, 

-
-6dB for ETU. 

Observation 7: For 15kHz SCS, SNR level for 2% BLER with CCE 4, is around 

-
-4.8dB for AWGN, 

-
-2.2dB for EPA, 

-
-0.8dB for ETU. 

Observation 8: There is around a 5dB gap between SNR level for 10% BLER with CCE 8 and that for 2% BLER with CCE 4.

Discussion: 

Decision:

Noted


Remaining issues
R4-1802538
Remaining issues on Radio link monitoring based on SSB





Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we provide our views of remaining issues on RLM based on SSB, and we make following observations and proposals.
Observation 1: SSB periodicity configured for RLM, i.e. TSSB, would correspond to SSB periodicity on serving cell for rate matching purpose signalled via ssb-periodicityServingCell specified in TS 38.331[2], and TSSB would be equal to or shorter than SMTC periodicity.
Observation 2: For FR1, when SSB timing for RLM and SMTC window timing are overlapped, UE would be able to perform RLM and intra frequency measurement simultaneously at the SSB timing. On the other hands, for FR2, UE would not be able to perform RLM and intra frequency measurement simultaneously at the SSB timing in some cases, e.g. Different Rx beams are used in RLM and intra frequency measurement.
Observation 3: At least for FR2, SMTC window timing should be considered to define requirements on evaluation periods of RLM.
Proposal 1: For FR2, evaluation periods of RLM would be expressed as following.
Evaluation period for IS = [X1] × max{[20]ms, TSSB}, (X1 ≤ 5)
Evaluation period for OOS = [X2] × max{[20]ms, TSSB}, (X2 ≤ 10)
Where, TSSB is periodicity of SSB configured for RLM.
Proposal 2: For FR1, requirements on RLM with measurement gap would be described as following.
Evaluation period for IS = max{[100]ms, ceil(P×[5]) × TSSB}
Evaluation period for OOS = max{[200]ms, ceil(P×[10]) × TSSB}
P = 1: when all RLM-RSs are not overlapped with measurement gap.

P = 1/(1 – TSSB/MGRP): when RLM-RSs are partially overlapped with measurement gap.
P = 1/X × 100: when RLM-RSs are fully overlapped with measurement gap. X is a signalled RRC parameter for gap sharing among RLM, intra frequency measurement, and inter frequency measurement.
Proposal 3: For both FR1 and FR2, when SSB timing for RLM are fully covered by measurement gap, gap sharing among RLM, intra frequency measurement, and inter frequency measurement should be considered.
Proposal 4: For FR2, when SSB timing for RLM and SMTC window timing are partially overlapped, intra frequency measurement should be prioritized rather than RLM on that overlapped SSB timing.
Proposal 5: For FR2, when SSB timing for RLM and SMTC window timing are fully overlapped, SSB timing sharing between RLM and intra frequency measurement should be considered.
Discussion: 

Intel: For gap sharing related proposals, it is related to decision for priority of gap sharing discussion.

NTT DOCOMO: I agree with you that gap sharing is relevant. We can consider it especially for RLM. We understand there is concern on work load. 
Mediatek: it is too early to conclude the sample number.

NTT DOCOMO: it should be based on evaluation results.
Qualcomm: for #1, if UE is supposed to do RLM every occasions of SSB, when can UE do measurement?

NTT DOCOMO: our intention is to use available SSB for measurement.

Qualcomm: SMTC is 20ms. BS is transmiting SSB every 20ms. How can we divide between RLM and neighour measurement?

NTT DOCOMO: for FR2, it is related to our proposal #5. For fully overlapping, we would like to consider the sharing.

Qualcomm: what is the ratio of sharing between RLM and measurement for the resources?

NTT DOCOMO: we do not have strong view on the ratio. But we can discuss further about this point.

Mediatek: We agree. We think in RAN1 spec the period and UE behaviour is not clear currently.
Qualcomm: for #1 and #5 it looks to me that since you do sharing not all the resource is available but in #1 it seems that you do not have any scaling.
Decision:

Noted


R4-1802643
Further discussion on SSB based RLM requirements





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the analysis on RLM requirements in NR. The following proposals are provided:
Proposal 1: When DRX cycle is shorter than SMTC period, the scaling factor for RLM evaluation periods in DRX is suggested as 4/3.
Proposal 2: When DRX cycle is longer than SMTC period, the scaling factor for RLM evaluation periods in DRX is suggested as 5/3.

Proposal 3: For SSB based RLM, the evaluation periods with DRX operation for FR1 can be defined as Table 1.

Table 1: Evaluation period TEvaluate_out and TEvaluate_in for FR1
	Configuration
	TEvaluate_out (ms) 
	TEvaluate_in (ms) 

	non-DRX
	[10]*max(20,TSSB)
	[5]*max(20, TSSB)

	DRX cycle ≤ SMTC period
	max(200, [14]*TSSB)
	max(100, [7]*TSSB)

	DRX > SMTC period
	max(200, [17]*TDRX)
	max(100, [9]*TDRX)

	Note: TSSB is the periodicity of SSB configured for RLM. TDRX is the DRX cycle length.


Proposal 4: It is suggested that the RLM evaluation periods do not need to be scaled in case of multiple Rx beams.

Discussion: 

Intel: for scaling factor for DRX, the worst case is the … in some case it is difficult to ensure the full overlapping between DRX and SMTC. I am not sure that fully alignment between DRX and STMC is a reasonable assumption. That is the reason that we propose 1.5 considering the non-fully overlapping. For FR2, I am not sure why we do not need the scaling for Rx beam sweeping. Do you have justification to remove such scaling.

Huawei: for Intel, because we find that when DRX < STMC, we will base on STMC period to do scaling. When DRX>SMTC, we base on DRX cycle to do scaling. That is why we have different scaling factors. In this paper, we just talk about the SSB RLM is not overlapping with inter-frequency or other measurement gap.

Huawei: We can agree that some scaling is needed when RLM SSB overlap with interfrequency measurement. Without overlapping no extra scaling is needed.
Mediatek: The scaling for Rx beam forming is needed.
Nokia: On DRX scaling, it should be based on the agreement for RRM. We should apply the same scaling. There is no difference. If we define the requirements it is better to use the same value rather than case-by- case values. For Rx beam sweeping, we support Huawei. At least for non-overlapping, there is no need to add beam sweeping factor in RLM.

Huawei: we agree that DRX scaling should be aligned between RLM and RRM. We propose the different values in RLM.
Decision:

Noted


R4-1802190
Discussion about evaluation period and indication interval for NR RLM





38.133 v..





Source: Intel Corporation

Abstract: 

The indication interval is still open for NR RLM and in this contribution we discuss the possible intervals for both DRX and non-DRX cases.

Proposal 1: For SSB based RLM with DRX, the evaluation period will be scaled by 1.5 for TEvaluate_out and TEvaluate_in. 

In 38.133, Table 8.1.2.2-1 will be modified as:

Table 8.1.2.2-1: Evaluation period TEvaluate_out and TEvaluate_in for FR1

	Configuration
	TEvaluate_out (ms)
	TEvaluate_in (ms)

	non-DRX
	[10]*max(20,TSSB)
	[5]*max(20, TSSB)

	DRX
	[15]*max(20,TDRX,TSSB)
	[7.5]*max(20,TDRX,TSSB)

	Note:
TSSB is the periodicity of SSB configured for RLM. TDRX is the DRX cycle length.


Proposal 2: If DRX on-duration and RLM-RS are not aligned, TIndication_interval is 1.5*max(10ms, TRLM-RS,M), where TRLM,M is the shortest periodicity of all configured RLM-RS resources for the monitored cell, which corresponds to TSSB specified in section 8.1.2 if the RLM-RS resource is SSB, or TCSI-RS specified in section 8.1.3 if the RLM-RS resource is CSI-RS.
Discussion: 

Huawei: We have different proposals. I think for the minimum evaluation period should not be scaled. For #2, I think that the T_inidcation_inteval is about the minimum interval between to indications. We suggest not to do scaling.
Ericsson: Fully agree with Huawei. For indication period, there is no technique reason to apply scaling. It is just indication from UE on physical layer. For short DRX cycle we can further discuss. For long DRX cycle the scaling is not acceptable.

Intel: I think that we have reason for the scaling. If network can guarantee that DRX is always aligned with SMTC, we are OK. Otherwise, there will be power consumption issue. 1.5 is used for SCE.

Ericsson: The DMTC argument is not valid, since SCE is power saving motivated. We could compromise on short DRX scenario.
Decision:

Noted


R4-1802398
Discussion on open issues in RLM requirements





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on remaining open issues for RLM requirements. 

Proposal 1: RAN4 needs to agree on the principle how to determine the second BLER pair and its PDCCH parameters. As a first step, RAN4 can discuss the targeted coverage level for VoIP service.

Proposal 2: Confirm the maximum number of RLM-RS resources as currently captured in Table 8.1.1-2.

Proposal 3: No need to refer to any signaling for actually transmitted RLM-RS.

Proposal 4: The same table for PDCCH parameters applies regardless of the SSB SCS.

Proposal 5: DCI format 1-0 is used for both Qout and Qin calculation. Power boosting can be considered to ensure Qout and Qin are at reasonable levels and there is enough gap in between.

Proposal 6: No need to define requirements for the case where a RLM-RS resource is fully overlapping with MGs. When a RLM-RS resource is partially overlapping with MGs, UE is assumed to use is assumed to perform RLM only in RLM-RS not overlapping with MGs.

Proposal 7: For FR2, evaluation period should at least be defined for the case when RLM-RS resource is not used for intra-frequency measurement. In this case, no scaling due to Rx beam sweeping is applied.

Proposal 8: RAN4 should apply the same principle for RRM and RLM regarding DRX relaxation.

Proposal 9: For CSI-RS based RLM, RAN4 should further discuss the PDCCH parameters and the requirements on evaluation period.
Discussion: 

Mediatek: Regarding #7, we are not sure RLM-RS is always not used for RLM. We are fine to start the requirements without RX beam sweeping but we need note that Rx beam sweeping is not used.

Nokia: yes. We agree. We already did in our draft CR and the requirement is applied to colliding case.
Qualcomm: For #7, I need look careful into it, since we mix RLM and measurement. For #2, here it remove the square bracket but do not consider the UE complexity. We need accommodate RRM beam sweeping, which will impact on RLM.

Nokia: It is not clear to us why SSB burst UE do RLM and needs to sweep the beam. For non-overlapping case, why does UE need sweep the beam? Last time, Qualcomm comment on the large number but there is no input here. The concern of UE complexity should be raised in RAN1 and they had already confirmed it.

Qualcomm: This will impact the UE complexity and we cannot simpley argue there is signalling.

Ericsson: It is not maximum. It is UE expected to do that RLM measumrenet can be done on. We have to do the same. 
ZTE: for #2 and 3, 4 we share the similar view. For #9, PDCCH parameter needs more discussion for CSI-RS based RLM. We think some parameters OFDM symbols should be based on COSET and QCL.

Nokia: we can further discuss how we can assume COSET.
Ericsson: for #4, the PDCCH parameter, even if the parameters are same, we need be careful. We cannot agree with #4. For #7, RLM should not be scaled.

Nokia: Why should we apply the different PDCCH parameters? More concrete proposals are needed. If you had concern, we can keep the editorial note.

Ericsson: we want more simulation.
Huawei: for PDCCH, we at least for mixed SSB and CSI the same PDCCH parameters could be used in order to keep the same coverage.

Nokia: On the PDCCH parameter, why should we use the same. CSI may be transmitted by using different beam. We would like to define the different COSET.

Ericsson: we do not think those parameters should be same. We agree that at least COSET can be different from CSI-RS.
Samsung: For #7, at same stage, we need further think about all the scenarios and do not need Rx beam sweeping and all the configurations, and thus we need more studies.
Intel: on RX beam sweeping, we are not sure if Rx beam sweeping can be removed here.
Decision:

Noted


38.133 Draft CR
R4-1802399
CR to section 8.1 for remaining open issues in RLM





38.133 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to section 8.1 for remaining open issues in RLM.
Update to section 8.1

· confirm the RLM-RS resources as in Table 8.1.1-2

· remove FFS for signaling indicating actually transmitted RLM-RS

· remove editor notes on PDCCH parameter and SCS of RLM-RS

· complete the hypothetical PDCCH parameter in 8.1.2 

· remove the editor notes on MG handling, add scaling for partial overlapping

· add requirements for FR2 in 8.1.2

· add 8.1.3 for CSI-RS based RLM

Discussion: 

Decision:

Revised to R4-1803140 (from R4-1802399) 


R4-1803140
CR to section 8.1 for remaining open issues in RLM





38.133 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to section 8.1 for remaining open issues in RLM.
Update to section 8.1

· confirm the RLM-RS resources as in Table 8.1.1-2

· remove FFS for signaling indicating actually transmitted RLM-RS

· remove editor notes on PDCCH parameter and SCS of RLM-RS

· complete the hypothetical PDCCH parameter in 8.1.2 

· remove the editor notes on MG handling, add scaling for partial overlapping

· add requirements for FR2 in 8.1.2

· add 8.1.3 for CSI-RS based RLM

Discussion: 

Decision:

Revised to R4-1803511 (from R4-1803140) 


R4-1803511
CR to section 8.1 for remaining open issues in RLM





38.133 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to section 8.1 for remaining open issues in RLM.
Update to section 8.1

· confirm the RLM-RS resources as in Table 8.1.1-2

· remove FFS for signaling indicating actually transmitted RLM-RS

· remove editor notes on PDCCH parameter and SCS of RLM-RS

· complete the hypothetical PDCCH parameter in 8.1.2 

· remove the editor notes on MG handling, add scaling for partial overlapping

· add requirements for FR2 in 8.1.2

· add 8.1.3 for CSI-RS based RLM

Discussion: 

Decision:

Endorsed


R4-1802189
CR for SSB based RLM measurment period for DRX case





38.133
  CR-0006  Cat: F (Rel-15) v15.0.0





Source: Intel Corporation

Abstract: 

Update the SSB based RLM measurment period for DRX case

Scale 1.5 times when DRX period is not aligned with SMTC period

Discussion: 

Decision:

Noted


R4-1802644
CR on TS38.133 for SSB based RLM requirements





38.133
  CR-0022  Cat: F (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

The requirements on L1 evaluation period of SSB based RLM may not apply when DRX on-duration time cannot fully overlap with the radio link monitoring reference signals.

The L1 evaluation periods of SSB based RLM for FR1 are relaxed in DRX mode.

Discussion: 

Decision:

Noted


7.9.9.1.2
RLM requirements based on CSI-RS [NR_newRAT-Core]

Simulation results
R4-1801502
Link Level Simulation Results of CSI-RS based RLM





Source: MediaTek inc.

Abstract: 

In this contribution, CSI-RS based SINR estimation performance are provided. According to discussion on section 2 and 3, we propose the following proposals:

Proposal 1: To reduce the RAN4 standardization work loading on CSI-RS based RLM, defining and then focusing on single typical CSI-RS configuration is preferred.
Proposal 2: Consider D=3 as typical RLM CSI-RS configuration.
Proposal 3: The number of CSI-RS REs per sample shall be considered when designing the evaluation period for CSI-RS based RLM, especially when the number of REs per sample is less than 127.
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Proposal 4: RAN4 shall further study the mismatch between ideal TX SINR and ideal RX SINR.

Discussion: 

Decision:

Noted


R4-1802401
Simulation results for CSI-RS based RLM measurements





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our initial simulation results for CSI-RS based RSRP measurement.

Observation 1: With 15kHz SCS, 24 PRB BW and D=1, +/-3dB baseband accuracy can be achieved with 5 samples at -6B and 10 samples at -9dB.

Observation 2: The impact of SCS on the measurement performance is very small.

Observation 3: With 96 PRB and D=3, the accuracy of +/-3dB can be met with 5 samples at -12dB.

It is suggested that our simulation results and observations are taken into when RAN4 defines the measurement requirements for CSI-RS based RLM. 

Discussion: 

Decision:

Noted


R4-1802645
Simulation results for CSI-RS based RLM evaluation period





Source: Huawei, HiSilicon

Abstract: 

Based on the agreed simulation assumptions in last RAN4 meeting, this contribution provides our simulation results of CSI-RS based SINR measurement accuracy with different RLM evaluation periods, and some observations are given as follows:

Observation 1: In case of density =1 and 24RBs bandwidth, by increasing measurement samples from 3 to 10, the relative measurement accuracy of CSI-RS based SINR can be improved by 1dB~1.5dB at low SINR level, however, the improvement on absolute measurement accuracy is quite limited.

Observation 2: In case of 24RBs bandwidth, the absolute measurement accuracy of CSI-RS based SINR at low SINR level can be improved by at least 2dB by increasing CSI-RS resource density from 1 to 3.

Observation 3: In case of density =3, by using 3measurement samples for filtering, the measurements accuracies of CSI-RS based SINR at low SINR level are within 4dB for both FR1 and FR2 and within 3dB for most cases.

Discussion: 

Decision:

Noted


R4-1802838
Simulation results for CSI-RS based RLM





Source: Ericsson

Abstract: 

Simulation results for CSI-RS based RLM.
Discussion: 

Decision:

Noted


Remaining issues
R4-1802646
Discussion on CSI-RS based RLM requiremetns





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the analysis on RLM requirements in NR. The following proposals are provided:
Proposal 1: For hypothetical PDCCH transmission parameters, the same requirements can be used for both SSB-based RLM and CSI-RS based RLM.

Proposal 2: The requirements on L1 evaluation periods for CSI-RS based RLM are suggested as max(200ms, 20*CSI-RS period) for out-of-sync and max(100ms, 10*CSI-RS period) for in-sync.

Discussion: 

ZTE: for #1, I think you mention in your paper RAN1 agreement. If you use CSI-RS COSET, it is contradict with RAN1 agreeement.
Ericsson: For #1, it is early to be concluded.

Huawei: we can further discussion for #1.
Mediatek: For #2, we would like to consider more than 20 samples. It is too early to say the fixed number since we do not agree on power boosting .

Huawei: For #2, it is just based on our simulation results.
Nokia: for #1, it is early to conclude. We prefer to use different one. On #2, we should base these numbers on the simulation results and we should decide the criterion how to derive those numbers. We are not convinced on 20 samples.
Decision:

Noted


R4-1802700
Discussion on CSI-RS based RLM





Source: ZTE Corporation

Abstract: 

In this contribution, we further provide our views on UE measurement capabilities in NR. Based on the observations following proposals are present.
Proposal 1: CSI-RS based RLM requirements is specified. 
Proposal 2: Hypothetical PDCCH transmission parameters should be based on CORESET(s) which has QCL relationship with the configured CSI-RS. 

Proposal 3: PDCCH parameters as in Table 1 and Table 2 is used for CSI-RS based RLM requirements. 
Proposal 4: CSI-RS based RLM requirements is derived by outcome link level simulation.
Discussion: 

Nokia: we are fine to further discussion. For COSET which should be QCL with CSI-RS, the problem the CSI-RS cannot be source of TCI, and we cannot know. We need further check.

ZTE: based on RAN1, UE can know.
Decision:

Noted


38.133 draft CR
R4-1802647
CR on TS38.133 for CSI-RS based RLM requirements





38.133
  CR-0023  Cat: F (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

CSI-RS can be configured as RLM-RS in RRC connected state, the CSI-RS based RLM requirements shall be defined.

The CSI-RS based RLM requirements are introduced.

Discussion: 

Nokia: this is overlapping with our CR.

Huawei: we can further discussion.
Decision:

Noted


7.9.9.2
Interruption and related requirements [NR_newRAT-Core]

EN-DC
R4-1801835
Interruption requirements in EN-DC





38.133 v..





Source: Intel Corporation

Abstract: 

In this contribution, further considerations on the interruption requirement in EN-DC are presented. In conclusion, the following observations and proposals can be drawn: 

Proposal 1: The allowed ratio of ACK/NACK missed during these interruption can be same as these for DC in LTE.

Proposal 2: The interruption duration for inter-band EN-DC cases can be defined as
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(slot) for asynchronous case

	0
	15
	1
	2

	1
	30
	1
	2

	2
	60
	1
	2

	3
	120
	2
	3


Where [image: image68.png]wi



s given in the Table 4.2-1 in TS38.211[4].

Proposal 3: the total interruption duration for inter-band cases can be specified as:

[image: image70.png]Tint = Tine1
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is the RF warm up time and defined in the table below
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(slot) for synchronous case*

	0
	15
	1

	1
	30
	1

	2
	60
	2

	3
	120
	4


Proposal 4: Async intra-band DC should not be considered.

Discussion: 

Ericsson: for #3, it seems like very long interruption time. I wonder if Intel mixed actiation delay and interruption here. For intra-band case, it will interruption LTE for hundreds of ms.

Intel: for #3, one consideration is that the intra-band LNA will be shared. UE need to adjust FFT size which is the extra and will cause more time. For AGC adjustment, it will rely on SMTC and SMTC periodicity. I do not think that UE can receive without complete setting of AGC.

Ericsson: We start 40ms and the interruption is 3x40ms. We can discuss what the better way is.

Intel: It is also our concern. In LTE there is CRS. But for NR, it is unclear to me how to do AGC. Just based SSB, the performance would not be good.

Qualcomm: Everyone have the same concern. If only doing on SSB, the interruption is long. AGC should be done based on some other signal.

CATT: TRS was introduced in RAN1. We should consider TRS when we defining the requirements.
Nokia: For #5 and #1 we support. For #2, why is 250. For #3, we have similar comments as Ericsson.

Intel: Reducing that number does not make any difference. There are some margins for intra-band case. For 250ms, it is basesd on UE implementation. UE should take time to stabilize the RF.
Huawei: for #1, we prefer to have 500ms as base to do scaling. For #3, it is very long interruption. For intra-band async, although we have no idea why do we have such deployment in this release but we would like to align the requirement.

Intel: based on reference architecture, we need adjust the power in middle of subframe.
Decision:

Noted


R4-1802682
Further consideration on interruption for NR





Source: Huawei, HiSilicon

Abstract: 

In this contribution we provide further discussion on interruption requirements for EN-DC. After discussion, the following proposals are made:

Proposal1: The interruption caused by LTE PCell to NR PSCell at transitions between active and non-active during DRX can be defined as Table 1.
Proposal2: The interruption caused by NR PSCell to LTE SCell at transitions between active and non-active during DRX should be 1ms plus 1 subframe for synchronous case and 2ms for asynchronous case.

Proposal3: If the NR PSCell is not in the same band as any of the LTE SCells being added or released, the interruption would be 1 slot for synchronous case and 2 slots for asynchronous case. 

Proposal4: If the NR PSCell is in the same band as any of the LTE SCells being added or released, the interruption would be 5ms which counting possible LTE MBSFN subframes unavailable for analogue gain searching in synchronous case. As for asynchronous case additional 1 slot is needed.

Proposal5: the number of interruption slot allowed in SCell activation/deactivation is the same as that of SCell addition/release.

Discussion: 

Decision:

Noted


R4-1802090
Interruption requirements for NSA and SA NR





Source: Ericsson

Abstract: 

Discussion on outstanding issues on interruption requirements for NSA, and for SA carrier aggregation in NR.
Proposal 1 : Async and generic requirements are 1 slot longer than sync requirements.

Proposal 2 : The interruptions in table 1 are adopted for aggressor and victim on different bands

Table 1 : Interruption length when aggressor and victim are on different bands
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	NR Slot length (ms)
	Interruption length X 

	
	
	Sync
	Async

	0
	1
	1
	2

	1
	0.5
	1
	2

	2
	0.25
	3

	3
	0.125
	5


Proposal 3: Same band interruption is 5ms with LTE aggressor and NR victim 

Proposal 4: Same band interruption with NR aggressor and NR victim needs further discussion and is not assumed to be the same value as LTE  aggressor and NR victim

The impact of proposals 3 and 4 is shown in table 2

Table 2 : Interruption length when aggressor and victim are on different bands
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	NR Slot length (ms)
	Interruption length Y1 slot (LTE aggressor)
	Interruption length Y2 slot (NR aggressor)

	
	
	Sync
	Async
	Sync
	Async

	0
	1
	5
	6
	TBD
	TBD

	1
	0.5
	10
	11
	TBD
	TBD

	2
	0.25
	21
	TBD

	3
	0.125
	41
	TBD


Proposal 5: For interruptions caused by deactivated LTE Scells, existing requirements are reused

Proposal 6a: SMTCs the UE shall use for measurements on deactivated NR SCells shall be indicated to the UE by the network when the SCell is configured.

Or

Proposal 6b : SMTCs used by the UE for measurements on deactivated NR SCells shall be indicated by the UE to the network after the SCell is configured.

Proposal 7: Same band interruption with NR aggressor and LTE victim needs further discussion

Proposal 8: interruptions are allowed with up to [1] % probability of missed ACK/NACK when the configured NR PSCell DRX cycle is less than [640ms], and [0.625]% probability of missed ACK/NACK is allowed when the configured NR PSCell DRX cycle is [640ms] or longer
Proposal 9: In the initial work on SA NR, interruptions for NR-NR CA are specified.

Discussion: 

Nokia: We agree with mosts of proposals. For interruption during the activation (#6), both options are OK since both sides know the interruption.

Ericsson: We are OK with both options.
Huawei: for table 2, the distinguishement is based on LTE or NR. Besides SSB, there will be also other signals for AGC adjustment, like TRS and other signal to be used. Not against to differentiation for this, but we need be careful.

Ericsson: For Table 2, we rethink more about Huawei question.
Intel: On both tables, proposal 1 and propspal 4 are not aligned. For #3, what is the rationale? We cannot conclude on that.

Ericsson: What was agreed is that the generic requirements for async and sync. In the table, we add extra number based on the agreement to have generic requirements. For #3, it is about the LTE CRS based AGC. 5ms interruption on LTE is based on CRS based AGC.
Qualcomm: Similar like Intel about sync and async. Interruption should be 1ms. We need switch RF chain in some cases.
Decision:

Noted


R4-1803034
Interruptions on E-UTRA and NR in NSA and SA operation 





Source: Qualcomm Incorporated

Abstract: 

Proposal 1: For RRC reconfiguration, when adding/releasing a carrier, the following interruptions would be needed for E-UTRA victim

	Cell being added/released
	Interruption Duration (in sub-frames)

	
	Sync
	Async

	LTE
	1 inter-band

5 intra-band
	2 inter-band

5 intra-band

	NR(Note1)
	1 inter-band

2 intra-band
	2 inter-band

3 intra-band


Proposal 2: For RRC reconfiguration, when adding/releasing a carrier, the following interruptions would be needed for NR victim when LTE cell gets added

	NR SCS
	Interruption in slots (sync)
	Interruption in slots (async)

	
	Inter-band
	Intra-band
	Inter-band
	Intra-band

	15
	1
	5
	2
	5

	30
	2
	10
	3
	10

	60
	4
	20
	5
	20

	120
	8
	40
	9
	40


Proposal 3: For RRC reconfiguration, when adding/releasing a carrier, the following interruptions would be needed for NR victim when NR cell gets added

	NR SCS
	Interruption in slots (sync)
	Interruption in slots (async)

	
	Inter-band
	Intra-band
	Inter-band
	Intra-band

	15
	1
	2
	2
	3

	30
	2
	4
	3
	5

	60
	4
	8
	5
	9

	120
	8
	16
	9
	17


Proposal 4: For scenarios involving transitions between active and non-active states of any configured cell, the interruptions allowed on an active cell are 

1) With E-UTRA victim: 1 sub-frame for sync, 2 sub-frames for async. 

2) With NR victim

	SCS (kHz)
	Sync (slots)
	Async (slots)

	15
	1
	2

	30
	1
	2

	60
	2
	3

	120
	4
	5


Proposal 5: When adding a NR cell that is intra-band to an existing active cell, the network needs to provide some reference signal, e.g.: aperiodic TRS, for the UE to be able to set AGC.  

Discussion: 

Huawei: first of all, Qualcomm derive 1ms interruption. About the async case, in #2, one additional slot is added for interband. But we think we need 1 additional for inter case too. If we check network sync requirements, network can only comply with 3us. The interruption will impact both slot when cp length is far more shorter. We would like to stick to previous agreement.

Qualcomm: In case of addition and release, it is possible for us to swiching RF chain, which will cause 1ms interruption. For Huawei, we agree that the additional time is needed also for intra-band case.
Intel: for #1, when NR is released, we should assume 5ms for all the cases. The real interruption time is close to 1ms when NR is victim. I want to check if it is correct understanding or not.
Nokia: We have interruption. We also have activation delay. How can we distinguish them? You mention the resource that will be used after interruption.

Qualcomm: I do not fully understand the delay part here.
Ericsson: for #3, why do you not need the difference between activation in addition to LTE? It is because SCS of NR is shorter. For #5, we support. How are we going to reflect it in the spec? What side condition should it look like? We can also think how UE operates when network does not provide TRS.

Qualcomm: we need think about it more including known and unknown cases.
Decision:

Noted


R4-1802456
Remaining issues on interruptions in EN-DC





Source: Nokia, Nokia Shanghai Bell

Abstract: 
In this contribution, we have discussed the remaining details of interruptions in EN-DC. We have made the following proposals:

Proposal 1: Reuse LTE ACK/NACK condition.

Proposal 2: Calculate the number of interrupted slots when NR cell is the victim assuming 200 μs interruption duration.

Proposal 3: Define requirements for interruptions due to measurements on deactivated E-UTRA SCells for EN-DC.

Discussion: 

Decision:

Noted


38.133 draft CR
R4-1802684
CR on TS38.133 for interruption for EN-DC





38.133
  CR-0029  Cat: F (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

As the introduction of NR in Rel-15, UE needs to perform NSA operation. New requirements for interruption on NSA operation are needed

Introduce interruption due to NSA operation

Discussion: 

Decision:

Revised to R4-1803141 (from R4-1802684) 


R4-1803141
CR on TS38.133 for interruption for EN-DC





38.133
  CR-0029  Cat: F (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

As the introduction of NR in Rel-15, UE needs to perform NSA operation. New requirements for interruption on NSA operation are needed

Introduce interruption due to NSA operation

Discussion: 

Decision:

Endorsed


R4-1802082
CR on TS38.133 for NSA interruption





38.133 v15.0.0





Source: Ericsson

Abstract: 

Updates to NSA 38.133 interruption requirements (NR cell as victim).
As the introduction of NR in Rel-15, UE needs to perform NSA operation. New requirements for interruption on NSA operation are needed

Introduce interruption due to NSA operation. Interrupt durations are added.

Discussion: 

Decision:

Noted


R4-1802459
CR for 38.133 on Interruptions in EN-DC





38.133 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Requirements for interruptions during measurements on deactivated NR and E-UTRA SCells are introduced.

Discussion: 

Decision:

Noted


36.133 CR
R4-1802683
CR on TS36.133 for interruption for EN-DC





36.133
  CR-5629  Cat: F (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

Parameter X1 in interruption requirement in EN-DC operation is not determined yet. Legacy 5ms for intra-band case shall also apply here.

Replace X1 with 5 in corresponding core requirement

Discussion: 

Decision:

Noted


R4-1802085
CR on TS36.133 on interruptions for NSA EN-DC





36.133
  CR-5518  rev 3 Cat: F (Rel-15) v15.1.0





Source: Ericsson

(Replaces R4-1801309)
Abstract: 

Updates to NSA 36.133 interruption requierments (LTE cell as victim).
Remove editor’s notes that it is still FFS if different requirements are applicable for synchronous and asynchronous E-UTRA-NR dual connectivity

Specify that existing requirements are for the asynchronous case

Add additional requirements for synchronous dual connectivity which are 1 subframe shorter than for the synchronous case.

Specify interruption percentages and DRX cycles for Interruptions at transitions between active and non-active during DRX reusing same values as LTE

Specify intraband contiguous interruptions as X1 subframe interruption (synchronous) and X1+1 subframe interruption (asynchronous)

Discussion: 

Decision:

Revised to R4-1803142 (from R4-1802085) 


R4-1803142
CR on TS36.133 on interruptions for NSA EN-DC





36.133
  CR-5518  rev 3 Cat: F (Rel-15) v15.1.0





Source: Ericsson

(Replaces R4-1801309)
Abstract: 

Discussion: 

Decision:

Agreed


R4-1802460
CR for 36.133 on Interruptions in EN-DC





36.133
  CR-5585  Cat: B (Rel-15) v15.1.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Requirements for interruptions during measurements on deactivated SCells are introduced.
Discussion: 

Decision:

Noted


SUL
R4-1802614
Discussion on interruption requirements for SUL





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the analysis on interruption requirements for SUL. The following proposals are proposed:

Proposal 1: There is no interruption during the PUSCH dynamically scheduling between the UL carrier and SUL carrier.

Proposal 2: During NR UL carrier RRC reconfiguration 

-the interruption on the SUL carrier in the same cell is up to 1 slot;

-the interruption on the NR DL carrier is up to 1 slot. 

During SUL carrier RRC reconfiguration 

-the interruption on the NR UL carrier in the same cell is up to 1 slot;

-the interruption on the NR DL carrier is up to 1 slot. 

Discussion: 

Ericsson: it is standalone NR and we should also consider NSA. That is the case. Within the NR, you may have SCell also. We should cover both cases. All those cells will be interrupted. It is better to talking about the interruption on the serving cell.

Huawei: we think for SUL interruption, we should consider both. And we can consider both. Can we modify in that way: for standalone case, the interrupted cell is PCell and PSCell; for non-standalone, we should consider interruption on PCell and PSCell.
Intel: For #1, there are some agreements in San Diego. Is it applied only to the current band combinations and all? There may be some limitation.

Huawei: RF talk about the NR UL and SUL is already configured. I do not think for this case we need to consider RRM requirements. We just consider scheduling cases. We need specify two kinds of requirements: one is SUL configuration and the other one is UL configuration.

Intel: I think to bring in the paper to elaborate more about the different band combination. For one band combination, we see the issue.
Nokia: I agree with when we switch PUSCH we should have no interruption. We need to define when the interruption will happen and what is the victim and how long the interruption is.

Huawei: the first question is the same as Ericsson. About the how long the interruption is, it should be 1 slot.
Decision:

Noted


R4-1802794
Supplementary UL and UE interrupt discussion





38.133 v..





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we discuss further supplementary UL and how to define related UE interruption requirements. An interrupt related to reconfiguration of supplementary UL happen during the RRC reconfiguration procedure. A text proposal is provided as well. 
Based on the discussion we propose:

Proposal 1: RAN4 to clarify on which serving cells interrupts occur.

Proposal 2: RAN4 need to clarify when an interrupt would occur.

Our observations related to this are:

Observation 1: An interrupt is caused at least on all serving cells within the FR of the reconfigured supplementary UL.

Observation 2: An interrupt related to reconfiguration of supplementary UL happen during the RRC reconfiguration procedure.

In [5] we have provided a draft CR.

Discussion: 

Huawei: for #1 and #2, we need to clarify and we have paper to address your concern. For ob#1, activiate cell will be interrupted. For #2, it is obvious when RRC is configured the interruption will happen. I saw this is task proposal. The current specification only overs only part.


Nokia: we are not too far away from the thinking and we can look at how we can configure or reconfigure to have generic uplink reconfiguration requirements.
Decision:

Noted


38.133 draft CR

R4-1802615
CR for interruption requirements for SUL





38.133
  CR-0017  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Interruption requirement for SUL is specified. 

Discussion: 
Ericsson/Nokia: one thing is to specify the start the interruption and maybe we can say the interruption is just after RRC reception.  
Decision:

Revised to R4-1803143 (from R4-1802615) 


R4-1803143
CR for interruption requirements for SUL





38.133
  CR-0017  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Interruption requirement for SUL is specified. 

Discussion: 
Ericsson/Nokia: one thing is to specify the start the interruption and maybe we can say the interruption is just after RRC reception.  
Decision:

Revised to R4-1803496 (from R4-1803143) 


R4-1803496
CR for interruption requirements for SUL





38.133
  CR-0017  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon, Nokia, Nokia Shanghai Bell, Ericsson

Abstract: 

Interruption requirement for SUL is specified. 

Discussion: 
Decision:

Endorsed


R4-1802795
Draft CR for 38.133 introducing interruptions at Supplementary UL reconfigurations





38.133 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Draft CR for 38.133 introducing interruptions at Supplementary UL reconfigurations.
To introduce UE requirements for Interruptions at Supplementary UL reconfigurations.

UE requirements for Interruptions at Supplementary UL reconfigurations added in section 8.2.x

Discussion: 

Decision:

Noted


SA NR-NR CA
R4-1802094
SA interruptions for NR carrier aggregation





38.133 v15.0.0





Source: Ericsson

Abstract: 

CR to introduce requirements for interruptions with SA NR CA.
Sections are added to introduce

· Interruptions at SCell addition/release for intra-band CA

· Interruptions at SCell addition/release for inter-band CA

· Interruptions at SCell activation/deactivation for intra-band CA

· Interruptions at SCell activation/deactivation for inter-band CA

· Interruptions during measurements on SCC for intra-band CA

· Interruptions during measurements on SCC for inter-band CA

· Interruptions at SCell activation/deactivation with multiple downlink SCells

Discussion: 

Nokia: I wonder if … On structure.

Ericsson: for FDD and TDD in the introduction, the requirements will be applied all the CA and we would be OK to remove the duplex mode. If we can cover everything in one section, that is what we proceed.
Intel: Generally it is fine for us. 500 is fine for interruption. My concern is that in the future we want to spend network-controlled small gap. In that case, we might recondier the gap length.
Decision:

Revised to R4-1803144 (from R4-1802094) 


R4-1803144
SA interruptions for NR carrier aggregation





38.133 v15.0.0





Source: Ericsson

Abstract: 

Discussion: 

Decision:

Endorsed


Network-indicated measurement
R4-1802457
Network-indicated measurements on deactivated NR Scells





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this contribution, we have proposed a solution where network indicates the UE which SSBs on deactivated SCells the UE shall use for measurements, and is only allowed to cause interruptions immediately before and after the indicated SMTC. Within the discussion we have made the following observations and proposals:

Proposal 1: Network indicates to the UE which SMTC on a given deactivated SCell the UE shall use for SSB-based measurements for NR SCells.

Proposal 2: The network shall signal the measurement instance indication to an UE which has indicated a need for interruptions, when the UE is configured with an NR SCell.

Proposal 3: The UE is only allowed an interruption immediately before and immediately after the SMTC indicated for measurement.

Proposal 4: Derive the length of the interruption before and after measurement on deactivated NR SCell assuming 200 µs RF pulling time. 

Observation 1: By instructing the UE when to measure a given SCell and on which SMTC, the time domain uncertainty will disappear as the network always knows when the UE is measuring, and when it is not able to receive or transmit. Hence, the network can avoid scheduling the UE at these time instances.

Observation 2: The UE is allowed to measure also in other SMTC occasions on deactivated NR carriers if it does not cause interruptions.

Proposal 5: LS is sent to inform RAN2 about the proposed solution.
Proposal 6: Introduce the network-indicated measurement solution proposed in this contribution to 38.133 and 36.133.

Discussion: 

Intel: if looking at the proposal #1, network indicates the measurement but in the paper, what is the indication is not clear. Based on Ercisson’s proposal, if we can do better, how can we deal with that?

Nokia: UE needs to indicate.

Ericsson: Support this proposal. If UE has shorter interruption, in UE minimum requirements we can say up to 500us.

Intel: how does network know what interruption UE needs. In LTE we have 1ms, in NR some UE may need two slots. We assume that every UE reserve 2 slots which will impact UE capable of less time interruption. We need UE capability.
Huawei: We wonder the need to introduce the signalling.

Nokia: it is about the benefit for this. The answer is that network should not do anything if there is interruption.
Decision:

Noted


LS

R4-1802458
LS to RAN2 on Network-indicated measurements on deactivated NR Scells





Source: Nokia, Nokia Shanghai Bell

Abstract: 

RAN4 has discussed measurements on deactivated NR SCells related to the NR work item. Based on the discussion, RAN4 has come into a conclusion that to avoid UE autonomous interruptions due to measurements on deactivated NR SCells, the solution as described in the following would be beneficial:

A UE which causes interruptions due to measurements on deactivated NR SCells shall indicate this to the network. When the UE is configured with an NR SCell, network indicates to the UE on which SMTC to perform measurements on that SCell, when deactivated. When the SCell is deactivated, the UE shall perform measurements on the SMTC indicated by the network. The UE is not allowed to cause unknown interruptions due to measurements on deactivated NR SCells. The UE will only be allowed interruptions known to both network and UE of time duration X for tuning on its RF before the SMTC indicated for measurement and time duration Y for tuning off its RF after the SMTC indicated for measurement. X and Y are defined in the unit of subframes for E-UTRA cells and in slots for NR cells assuming RF pulling time of 200 µs.

Discussion: 

Decision:

Noted


7.9.9.3
PSCell addition/release/change and SCell (de)activation [NR_newRAT-Core]

Way forward
R4-1803482
Way forward on PSCell addition delay and SCell activation delay






  CR-  rev  Cat:  () v





Source: CATT
Abstract: 

This contribution provides the way forward on 

Discussion: 

Just keep TRS.
Decision:

Revised to R4-1803505 (from R4-1803482) 


R4-1803505
Way forward on PSCell addition delay and SCell activation delay






  CR-  rev  Cat:  () v





Source: CATT
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


PSCell addition/release/change
R4-1801435
Discussion on PSCell addtion and release requirement





Source: CATT

Abstract: 

In this contribution, we discuss PSCell addition requirements, and provide the proposals on activation time as follows:
Observation 1: If TRS configured by gNB, UE can utilize TRS burst for AGC adjustment and time/frequency tracking when SS block is not present.
Proposal 1: The PSCell activation delay can be:
	Tactivation_time
	SCell unknown
	SCell known

	FR1
	 [1+X]*SMTC_period + [Y]*TRS_period
	[X]*SMTC_period + [Y]*TRS_period

	FR2
	
	

	Note 1: The exact values of X and Y depends on the configured SMTC period and TRS period.
Note 2: The sum of X and Y shall be [5].
Note 3: When TRS is not configured by gNB, Y can be zero.


Discussion: 

Decision:

Noted


R4-1802436
On NR PSCell addition delay





Source: Ericsson

Abstract: 

In this contribution we have provided an analysis on PSCell addition times. It seems for unknown PSCell, it is not feasible to simply reuse corresponding SCell activation times. Instead, some more margin is needed due to timing uncertainty. We have put forward the following proposals:

Proposal 1: PSCell addition time for blind activation is specified to Tactivation = 7 SMTC + 1 subframe, comprising 3 SMTCs for initial gain setting, 2 SMTC for confirmation and timing correction to the SCell, and 1 SMTC for fine-tuning of gain, timing, and frequency and 1 SMTC for CSI measurement.

Proposal 2: PSCell addition time for regular addition, where the cell has been measured with a measurement cycle exceeding [160] ms, is specified to Tactivation = 2 SMTC + 1 subframe, comprising 1 SMTC for fine-tuning of gain, timing and frequency offset, and 1 SMTC for CSI measurements.

Proposal 3: PSCell addition time for regular addition, where the cell has been measured with a measurement cycle of up to and including [160]ms, is specified to Tactivation = 1 SMTC + 1 subframe, which is used for CSI measurement directly.

A CR has been prepared for introduction of Tactivation_time values to 36.133 [3].
Discussion: 

Huawei: It was agreed that T_activation should use the same definition of SCell activation requirements. T_activation includes PBCH decoding. We would like to know whther PBCH decoding is included.

Ericsson: that should be included.
Intel: Do we need to differentiate FR1 and FR2. For FR2, we need consider Rx beam sweeping. The other thing is since the requirement is related to cell unknow or known. We need finalize the defition of unknown and known firstly.

Ericsson: for FR2, we need take into account the beam sweeping.
CATT: In Ericsson proposal, the blind addition means PCSell is unkonw and unblind addition means known. For activation delay, RF retuning and AGC time should be included.

Ericsson: I can confirm.
Decision:

Noted


R4-1802685
Further discussion on PSCell addition and release





Source: Huawei, HiSilicon

Abstract: 

In this contribution we provide further discussion on NR PSCell addition delay. After discussion the following conclusions are made.

Observation 1: TSFN_acquisition is already covered by Tactivation_time.
Proposal 1: for SNR = -3 dB, Tactivation_time in PSCell addition is 150us + 4 SMTC for known cell and 150us + 5 SMTC for unknown cell.
Proposal 2: definition of known PSCell shall be updated to make sure UE has the full timing information for the PSCell being added.
Proposal 3: remove TSFN_acquisition in the PSCell addition delay equation.
Proposal 4: TPCell_ DU is not needed anymore in NR PSCell addition delay.
Proposal 5: PSCell addition delay requirements can be defined as:
Tconfig_PSCell = TRRC_delay + Tactivation_time + TPSCell_ DU
Where:
TRRC_delay: it is the RRC procedure delay as defined in TS36.133.

Tactivation_time: it is the PSCell activation delay, which is 150us + 4 SMTC for a known PSCell and 150us + 5 SMTC for an unknown PSCell
TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TPSCell_ DU is up to [TBD].

Discussion: 

Decision:

Noted


36.133 CR
R4-1801436
CR on NR PSCell addition and release delay





36.133
  CR-5526  Cat: F (Rel-15) v15.1.0





Source: CATT

Abstract: 

NR PSCell addition and release delay requirements for EN-DC were completed in RAN4#85 meeting; however, there is some TBD values need to be determined.   

Change the TBD to the proposed value for activation time.

Discussion: 

Decision:

Revised to R4-1803150 (from R4-1801436) 


R4-1803150
CR on NR PSCell addition and release delay





36.133
  CR-5526  Cat: F (Rel-15) v15.1.0





Source: CATT

Abstract: 

NR PSCell addition and release delay requirements for EN-DC were completed in RAN4#85 meeting; however, there is some TBD values need to be determined.   

Change the TBD to the proposed value for activation time.

Discussion: 

Decision:

Agreed


R4-1802686
CR on TS36.133 for PSCell addtion and release





36.133
  CR-5630  Cat: F (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

Requirement for NR PSCell addition/release is not complete

Update requirement for NR PSCell addition/release is not complete

Remove redundant section of 7.34

Discussion: 

Decision:

Noted


R4-1802437
CR 36.133 NR PSCell addition delay





36.133
  CR-5584  Cat: F (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

CR on 38.133 to specify Tactivation_time for PSCell activation. Tactivation_time in PSCell addition delay requirement is missing.
· Added Tactivation_time based on SCell activation times, but with one additional SMTC period in case of blind activation in order to cater for timing uncertainty.

· Added the same side condition on SINR as for SCell activation.

Discussion: 

Decision:

Noted


SCell activation/de-activation
R4-1801833
Discussion on NR Scell activation delay requirements





38.133 v..





Source: Intel Corporation

Abstract: 

In this contribution, our considerations on NR SCell activation delay requirements are provided and the following observations and proposals can be drawn: 

Observation 1: The duration for RF chain warm-up mainly relies on the time for RF LO tuning/re-tuning.

Observation 2: The time of RF warming up when NR SCell activation can be less than 0.5ms for both FR1 and FR2.

Observation 3: If the target cell is known, PSS/SSS detection can be skipped.

Observation 4: When Tx and Rx beamforming is assumed for SSB detection, SSB measurement and SSB index detection should be considered for both known and unknown cell. The related measurement delay should depend on the number of Rx beam used by UE. 

Observation 5: Given the SSB detection, measurement and index detection can be successfully done on the first attempt. 

As a result, it is proposed

Proposal 1: When the target cell is known, X1=[2] and [N+2] for FR1 and FR2, respectively. When the target cell is unknown, X2=[N+2] and [2N+2] for FR1 and FR2, respectively.

Proposal 2: The delay for AGC/AFC based on SSS and PBCH in a SSB can be defined as [2] SMTC periodicities.  

Proposal 3:  The SCell activation time requirements of NR can be:

	Tactivation_time
	SCell unknown
	SCell known

	FR1
	0.5ms + [3]*SMTC_period
	0.5ms+ [2]*SMTC_period

	FR2
	0.5ms + [2N+2+2] *SMTC_period 
	0.5ms + [N+2+2] *SMTC_period


Discussion: 

Qualcomm: for known cell in FR2, what is the known cell definition?

Intel: Known means UE has timing information. Since we define the minimum requirements, we assume that UE has no information and additional beam sweeping is needed.
Decision:

Noted


R4-1801437
Discussion on NR Scell activation and deactivation requirements





Source: CATT

Abstract: 

In this contribution, we further discuss the related values for NR SCell activation and deactivation delay requirements, and provide the proposals as follows:
Proposal 1: The SCell activation delay can be:
	Tactivation_time
	SCell unknown
	SCell known

	FR1
	 [1+X]*SMTC_period + [Y]*TRS_period
	[X]*SMTC_period + [Y]*TRS_period

	FR2
	
	

	Note 1: The exact values of X and Y depends on the configured SMTC period and TRS period.
Note 2: The sum of X and Y shall be [5].
Note 3: When TRS is not configured by gNB, Y can be zero.


Discussion: 

Decision:

Noted


R4-1802687
Further discussion on Scell activation and deactivation delay





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we provide further discussion on SCell activation/deactivation delay based on previous agreements. After discussion the following proposals are provided.

Proposal 1: THARQ = k1, which is defined in TS38.331 as dl-data-to-UL-ACK.
Proposal 2: definition of known SCell shall be updated to make sure UE has the full timing information for the SCell being activated.
Proposal 3: for SNR = -3 dB, SCell activation delay is 500us + 4 SMTC for known cell and 500us + 5 SMTC for unknown cell.
Proposal 4: in FR2, longer SCell activation delay can be expected.
Proposal 5: SCell deactivation shall be finished within the allowed interruption window.
Discussion: 

Ericsson: Reading MIB, for instance, in CA there is sync system, do we still nedd read MIB?

Huawei: In some case, UE needs to read MIB. If the PCell indicates the sync, UE does not need read the MIB. But UE needs some time to do fine timing tracking.
CATT: for activation time, time offset between HARQ feedback and first SSB should be considered. For activation requirements, most companies just considered the requireemtns based on SSB detection. If the TRS is introduced, we need define the requirements based on TRS and SSB.

Huawei: do you mean we need add “up to 5ms” and if UE miss the first and should wait for the next. In RAN1 they discuss that signal. We should base on RAN1 solid agreements. Providing TRS is optional or mandatory. Maybe we need two sets of requirements. 
Intel: for #3, there may be a typo.

Huawei: yes. 150us.
Decision:

Noted


R4-1803037
NR SCell Activation Timeline





Source: Qualcomm Incorporated

Abstract: 

In this paper we provide a proposal for NR SCell activation. The activation timeline in NR is longer than E-UTRA if we base it solely on SSB. For this purpose, we request the network to provide aperiodic TRS which will significantly shorten the timeline. 

Proposal 1: The activation time, which includes MAC-CE message decode time, SW overhead and RF activation, is 3ms independent of SCS.

Proposal 2: The UE can take interruptions on active carriers between the time it provides HARQ feedback to network and before the UE is ready to receive on the to be activated SCell. 

Proposal 3:   To report back CQI, the UE requires 

· 1 SSB for AGC settling, 1 SSB for to acquire timing/PBCH decode and 1 slot CSI-RS for an unknown cell.

· 1 SSB for AGC settling, 1 slot CSI-RS for known cell. 

Proposal 4: Upon receiving SCG SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than 

· n+ (K1+1) slots + 3ms + TFirstSSB +1 SMTC + TCQI, for unknown cell/blind activation

· n+ (K1+1) slots + 3ms + + TFirstSSB +3ms+TCQI, for a known cell

Proposal 5: If the network provides aperiodic TRS, then upon receiving SCG SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than 

· n+ (K1+1) slots + 3ms + TFirstSSB + 3ms + TCQI, for unknown cell/blind activation

· n+ (K1+1) slots + 3ms + TCQI, for a known cell

Discussion: 

Huawei: for #5, we respond to CATT if the other reference signal can be used. Do you emphrase that it should be aperiodic TRS, since RAN1 did not decide to introduce aperiodic TRS.

Qualcomm: we want to send LS to RAN1 to say that aperiodic TRS is needed.

Huawei: I wonder if periodic TRS is also helpful. I do not think convincing evidence how much gain we can get to use TRS. We are not going to agree on the observation that aperiodic TRS can facilitate it.

Qualcomm: Aperiodic TRS can help UE without waiting for SSB block. 40ms gain can be achieved.

Huawei: We wonder if 3ms is based on any simulations. But we generally have simulation to see how many samples are needed to get good performance. Compared to aperiod TRS, I am not sure if network can configure periodic TRS. Peroidic TRS is UE specific and network can configure.

Nokia: this number looks quite different. The proposal to use TRS is OK and we can look at it. Some comapneis propose 4SSB which leads to cell detetion delay.

CATT: regarding aperiodic TRS, we have similar understanding as Huawei. We think periodic TRS can provide the same gain depending on network configuration. RAN1 has already agreed on periodic TRS. But aperiodic TRS is still under discussion. I am not sure if it is good idea to send LS to RAN1 on it.

Mediatek: I am sure in RAN1 we are discussing if aperiodic TRS will be in Rel-15. It is feasible to use periodic TRS can be configured by network. During SCell activation, we think we can use periodic TRS. My suggestion is to avoid the looser requirements compared to LTE. 

Huawei: We also support periodic TRS. To Mediatek, do you have any plan to run some simulation?


Mediatek: Periodic TRS can provide the better performance than aperiodic TRS.  


Huawei: How can we do in RAN4?

Qualcomm: we can use perioidic TRS but the problem is that UE should wait for periodic TRS. 

Huawei: Periodic TRS is UE-specific and can be configured by network for 
Intel: for #3, is it enough to just use a single SSB. For unknown cell, we have concern if 1 SSB is enough.

Qualcomm: we should do it within one SSB timing.
Decision:

Noted


Faster SCell activation, BWP swicth
R4-1803073
Reference signal for faster Scell activation, BWP switch





Source: Qualcomm Incorporated

Abstract: 

RAN4 would like to inform RAN1 of the following
· Scell activation based on SSB alone will take longer than E-UTRA due to inherent periodic nature of SSB

· BWP switching timeline to PDSCH reception on new BWP will be slower if based on SSB alone

RAN4 respectfully asks RAN1 for provision of tracking signals, such as aperiodic TRS, during SCell activation and BWP switching to enable faster timelines and hence lower latency

Discussion: 

Huawei: same comment as for previous papers. I am not sure if we should mention aperiodic here.
Mediatek: My suggestion is not to send the LS out.
CATT: Agree with Huawei and Mediatek.

Qualcomm: What harm is it? We need some reference signals.

Huawei: we do not think we need send out the LS.
Decision:

Noted


R4-1802433
On SCell activation





Source: Ericsson

Abstract: 

In this contribution we have analysed the operation carried out at SCell activation. We have made the following observations.

Observation 1: In case of blind SCell addition or blind SCell activation, i.e. blind SCell addition followed by activation before the UE has detected the SCell, the UE anyway has a good idea of where, timing-wise, to find the SCell. In case of regular SCell addition or SCell activation, the UE already knows the timing of the SCell.

Observation 2: Initial gain setting comprises up to 3 series of RSSI measurements over time intervals where it is known that signals will be present.

Observation 3: At blind SCell addition or blind SCell activation, the UE needs to perform an initial gain search, comprising three measurement occasions, and where depending on numerology, each occasion may require measurements over a full SSB  

Observation 4: Once the UE has detected the SCell, the UE does not have to go through initial gain search again. Instead, gain control is based on maintaining a good gain state using AGC.

Observation 5: There is no need to detect PSS at SCell addition or SCell activation. Instead the UE can use knowledge of the SCell and confirm the presence of the cell using known and locally unique signals, e.g. SSS or DMRS, and determine timing corrections based on these signals.

Observation 6: The base station does not know the UE-specific bias in the CSI reporting when the initial CSI report upon SCell activation is received. It takes OLLA to determine this bias. Hence a slight degradation of the initially reported CSI will not have system impact.

Observation 7: Provided that there are no significant errors in gain, timing and/or frequency tuning, and the SCell has been measured recently, CSI can be measured at the same time as determining gain, timing and frequency corrections.

Based on the analysis, we put forward the following proposals.

Proposal 1: SCell activation time requirement is differentiated for the following cases:

· Blind activation (unknown cell)

· Regular activation (known cell) where measurement cycle of deactivated SCell exceeds [160]ms

· Regular activation (known cell) where measurement cycle of deactivated SCell is equal to or less than [160]ms

Proposal 2: SCell activation time for blind activation is specified to Tactivation = 6 SMTC + 1 subframe, comprising 3 SMTCs for initial gain setting, 1 SMTC for confirmation and timing correction to the SCell, and 1 SMTC for fine-tuning of gain, timing, and frequency and 1 SMTC for CSI measurement.

Proposal 3: SCell activation time for regular activation, where deactivated SCell has been measured with a measurement cycle exceeding [160] ms, is specified to Tactivation = 2 SMTC + 1 subframe, comprising 1 SMTC for fine-tuning of gain, timing and frequency offset, and 1 SMTC for CSI measurements.

Proposal 4: SCell activation time for regular activation, where deactivated SCell has been measured with a measurement cycle of up to and including [160]ms, is specified to Tactivation = 1 SMTC + 1 subframe, which is used for CSI measurement directly.

A CR for 38.133 [2], as well as an LS to RAN2 [3] informing RAN2 about essential information at SCell addition, have been prepared.

Discussion: 

Decision:

Noted


38.133 draft CR
R4-1801438
CR for NR Scell activation and deactivation delay requirement





38.133
  CR-0001  Cat: F (Rel-15) v15.0.0





Source: CATT

Abstract: 

The specific requirements for NR SCell activation shall be provided.

New requirements of Tactivation_time are introduced.

Discussion: 

Decision:

Revised to R4-1803151 (from R4-1801438) 


R4-1803151
CR for NR Scell activation and deactivation delay requirement





38.133
  CR-0001  Cat: F (Rel-15) v15.0.0





Source: CATT

Abstract: 

The specific requirements for NR SCell activation shall be provided.

New requirements of Tactivation_time are introduced.

Discussion: 

Decision:

Noted


R4-1802688
CR on TS38.133 for Scell activation and deactivation delay





38.133
  CR-0030  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

There are many TBD values in section 8.3 delay requirement for SCell (de)activation.
Change TBD values to detail values.
Discussion: 

Decision:

Noted


R4-1802434
CR 38.133 SCell activation time





38.133
  CR-0009  Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

CR on 38.133 to specify Tactivation_time for SCell activation.
Tactivation_time parameter values are missing for the SCell activation delay requirements

Introducing values of Tactivation_time for the following cases:

-Unknown SCell

-Known SCell, measured according to a measurement cycle longer than [160]ms before reception of the activation command

-Known SCell, measured according to a measurement cycle equal to or shorter than [160]ms

Adding side condition for detectable SCell: SCH_Ês/Iot ≥ -3dB

Discussion: 

Intel: for FR1, largely it is OK. The cycle 160ms, we need two additional cycle of SMTC for adjustment. For FR2, Rx beam sweeping should be considered and need more discussion.

Ericsson: We can first discuss AGC. It is not full search. No more step. For FR2, we do not capture Rx beam sweeping and more delay is needed.
CATT: For known and unknown, the side condition is different. We need to define the known and unknown side condition for FR2.

Ericsson: What is difference between side conditions for FR2?
Huawei: for definition on the known and unknown, it will impact on delay.

Ericsson: I guess it is same discussion. We need settle down known and unknown.
Intel: For AGC, UE can do certain optimization. We do not think we should differentiate different cases. We should apply the same principle in LTE.

Ericsson: One difference is that in LTE UE has CRS and can settle down the AGC within one subframe. In NR, if we have 60KHz and then we have very short slot. 60KHz SCS, the procedure could be over 3 OFDM symbols. It make sense that NR UE try to reuse the gain.

Intel: when we are talking about the known cell, the number of samples. 
Decision:

Noted


LS
R4-1802435
LS on Serving Cell information at SCell addition





Source: Ericsson

Abstract: 

LS to RAN2 to convey which information is needed by the UE in case of SCell activation.
RAN4 has investigated SCell addition and activation, and has identified that information on serving cell SMTC configuration significantly speeds up the addition and activation of the SCell. Particularly, the following information has been found to be beneficial for the UE:

· Serving cell SSB periodicity

· Serving cell SSB burst offset

· Serving cell SSB burst index(es)

It is RAN4’s understanding that SSB periodicity and burst index(es) may be provided in the ServingCellConfigCommon information element. It is further RAN4’s understanding that SSB burst offset, for this scenario with synchronous PCell and SCell, can be deduced from the MeasObjectNR information element.

RAN4 therefore would like to inform RAN2 on that at SCell addition, the network shall preferably inform the UE about the SCell’s SSB periodicity, SSB burst offset, and SSB burst index(es).

Discussion: 

Huawei: we need more time to checking. We think TRS can also be used. Does network need to inform TRS to UE. To me that IE discussion belongs to RAN2. RAN4 just need provide the information.

Ericsson: If there is no aperiodic TRS defined, it is better to use what we have now. We can get information about IE from RAN2.
Decision:

Noted


SUL
R4-1802616
Further discussion on uplink carrier RRC configuration delay





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the analysis on PUSCH/PUCCH carrier configuration/deconfiguration delay. The following proposals are given:

Observation 1: The functionality of uplink carrier configuration is essential.

Observation 2: RRC configuration for a cell which has two uplink inter-band carriers shall be verified.

Observation 3: The correct UE behaviour during the uplink carrier RRC configuration shall be guaranteed.

Proposal 1: Both RRM requirements of the uplink carrier RRC configuration including delay and interruption shall be specified.

Proposal 2: The missing part of Uplink carrier RRC configuration delay (i.e., NR UL configuration/deconfiguration) shall be defined.

Proposal 3: The NR UL carrier reconfiguration delay requirements shall be specified as below:

TUL_carrier_config = RRC processing delay +TUL_grant
Where:

TUL_grant is the uncertain time required to acquire and process uplink grant.

The interruption at UL carrier reconfiguration specified in section 8.2.1.2.6 is allowed only during the RRC reconfiguration procedure.

Discussion: 

Decision:

Noted


38.133 draft CR
R4-1802617
CR for SUL activation and deactivation delay





38.133
  CR-0018  Cat: F (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Since the SUL reconfiguration delay was already defined, the NR UL re-configuration delay shall be specified as well.

NR UL re-configuration delay is specified. In order to avoid the repetition, the two parts are merged to one general requirement.

Discussion: 

Nokia: what is the difference from the other CR? RRC delay is defined in the RAN2 spec.

Huawei: The other RRC procedure does not have this special behaviour. From the network point of view, UE should transmit on the new carrier.

Nokia: We just discuss it early and the RRC configuration is generic.

Huawei: the existing requirement is specified for SUL configuration. But we should also capture the UL configuration.

Ericsson: in the interruption requirements, we can refer to what you are saying here.
Decision:

Revised to R4-1803495 (from R4-1802617) 


R4-1803495
CR for SUL activation and deactivation delay





38.133
  CR-0018  Cat: F (Rel-15) v15.0.0





Source: Huawei, HiSilicon Nokia, Nokia Shanghai Bell

Abstract: 

Since the SUL reconfiguration delay was already defined, the NR UL re-configuration delay shall be specified as well.

NR UL re-configuration delay is specified. In order to avoid the repetition, the two parts are merged to one general requirement.

Discussion: 
Decision:

Endorsed


Response LS on clarification in MAC
R4-1802689
Discussion on RAN2 LS on clarifications in MAC





Source: Huawei, HiSilicon

Abstract: 

In this contribution we discuss the RAN2 LS on clarification in MAC. After discussion, the following proposals are provided:

Proposal 1: RAN4 confirms that TS 38.133 will contain the delay for activation and deactivation of secondary cells.
Proposal 2: interruption due to SCell activation/deactivation shall not be allowed before slot n+k1, where n is the slot when MAC PDUis received and k1 is dl-data-to-UL-ACK as defined in TS38.331.
Proposal 3: RAN4 confirms that HARQ feedback for the MAC PDU containing SCell Activation/Deactivation MAC CE shall not be impacted by PCell, PSCell, and PUCCH SCell interruptions due to SCell activation/deactivation.
Discussion: 

Ericsson: The question from RAN2 is just whether ACK/NACK. #2 is not needed to reply RAN2. K1 does not have impact.

Huawei: We explicitly for FDD the interruption is not allowed for n+5 and n+9. For NR, we have the same methodology here.
Nokia: For #3, could we remove the “PCell, PSCell, and PUCCH SCell”.

Huawei: the wording here is the exactly same as RAN2 LS. But we are open.
Decision:

Noted


LS
R4-1802690
Reply LS on clarification in MAC





Source: Huawei, HiSilicon

Abstract: 

RAN4 respectfully thanks RAN2 for the LS on clarification in MAC [1]. Regarding the actions related to RAN4 in [1], RAN4 discussed the issues and reach agreements on the following response.

1) RAN2 asks RAN4 to confirm that TS 38.133 will contain the delay for activation and deactivation of secondary cells.

RAN4 confirms that TS 38.133 will contain the delay for activation and deactivation of secondary cells 

2) RAN2 asks RAN4 to confirm that HARQ feedback for the MAC PDU containing SCell Activation/Deactivation MAC CE shall not be impacted by PCell, PSCell, and PUCCH SCell interruptions due to SCell activation/deactivation.

RAN4 confirms that PCell, PSCell and PUCCH SCell interruption due to SCell activation/deactivation shall not occur before slot n+k1, where slot n is the slot when UE receives activation/deactivation command and k1 is the timing for given PDSCH to the DL ACK (i.e. dl-data-to-UL-ACK as defined in TS38.133)

Discussion: 

Delete the sentence about K1.
Decision:

Approved


R4-1802093
Reply LS on Clarifications in MAC





Source: Ericsson

Abstract: 

Draft reply LS to RAN2 questions on MAC clarifications.
RAN4 thanks RAN2 for their questions related to SCell activation and deactivation for NR. Related to the questions addressed to RAN4, the following responses are provided:

· RAN4 to confirm that TS 38.133 will contain the delay for activation and deactivation of secondary cells.

RAN4 has already been discussing activation and deactivation requirements for secondary cells in previous meetings and expects to define requirements in 38.133 when the discussions are completed. From RAN4 perspective, similarly to LTE, the definition of SCell activation delay will be the time from when the activation command is received until the UE shall be capable of transmitting valid CSI report and applying actions related to the activation command.

· RAN4 to confirm that HARQ feedback for the MAC PDU containing SCell Activation/Deactivation MAC CE shall not be impacted by PCell, PSCell, and PUCCH SCell interruptions due to SCell activation/deactivation. 

RAN4 understands that such HARQ feedback shall not be impacted by PCell, PSCell, and PUCCH SCell interruptions due to SCell activation/deactivation and intends to capture this aspect in interruption requirements in 38.133.

Discussion: 

Huawei: we would like to mention K1 in our specification to make clear that UE has no interruption during the K1 configuration.

Ericsson: we need to take into the background in LTE. In Rel-10 RAN1 use fixed window.
Decision:

Noted


R4-1801434
Response LS on clarifications in MAC





Source: CATT

Abstract: 

RAN4 would like to thank RAN2 for the LS regarding the clarifications in MAC. RAN2 would like RAN4 to check the understanding in [1] and confirm whether they are correct for Action 1 and Action 3 from RAN4 point of view.
In RAN4#86 meeting, RAN4 has concluded on the Action 1 and Action 3, and would like to provide the following responses to RAN2:
[RAN2 question]:
Action 1 – In which specification to capture the delays for activation and deactivation of secondary cells

Upon discussing the delays used for activating and deactivating secondary cells where TS 38.321 refer to TS 38.213 it was discovered that in sub-clause 4.3 TS 38.213 refer back to the RRC specification TS 38.331 for the definition of the delays.

RAN2 believe that this is an erroneous reference and that the correct reference should be TS 38.133. RAN2 does not intend to include any value for the delay in TS 38.331.
RAN2 therefore asks

· RAN1 to investigate and if needed, update the reference to the correct specification.

· RAN4 to confirm that TS 38.133 will contain the delay for activation and deactivation of secondary cells.

 [RAN4 response]:
The discussion on activation and deactivation delay of secondary cells is ongoing in RAN4 and RAN4 would like to confirm that TS 38.133 will contain the delay for activation and deactivation of secondary cells. 
[RAN2 question]:
Action 3 – HARQ Feedback for SCell Activation and Deactivation

RAN2 has discussed the HARQ feedback when receiving a MAC CE for SCell Activation/Deactivation and captured the following text in TS 38.321 (similar text can be found in TS 36.321):

HARQ feedback for the MAC PDU containing SCell Activation/Deactivation MAC CE shall not be impacted by PCell, PSCell and PUCCH SCell interruptions due to SCell activation/deactivation in TS 38.133 [11].

The motivation of this text in LTE was to guarantee that the eNB can confirm whether UE received activation/deactivation MAC CE to determine when to start/stop monitoring the CSI for the SCell. The similar requirement should be needed also for the NR SCell unless RAN4 confirms the activation and deactivation is always completed before the ACK/NACK transmission for the MAC CE. RAN2 thinks the UE behaviour in NR should correspond the UE behaviour in LTE, as shown with the specification text above.

RAN2 therefore asks

· RAN4 to confirm that HARQ feedback for the MAC PDU containing SCell Activation/Deactivation MAC CE shall not be impacted by PCell, PSCell, and PUCCH SCell interruptions due to SCell activation/deactivation. 

[RAN4 response]:
RAN4 would like to confirm that HARQ feedback for the MAC PDU containing SCell Activation/Deactivation MAC CE shall not be impacted by PCell, PSCell, and PUCCH SCell interruptions due to SCell activation/deactivation.

Discussion: 

Decision:

Noted


7.9.10
Inter-RAT RRM measurement (38.133/36.133) [NR_newRAT-Core]

Inter-RAT with GSM+UMTS
R4-1803480
Way forward on inter-RAT measurements fro RRC_connected in 38.133






  CR-  rev  Cat:  () v





Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Noted


Inter-RAT with GSM+UMTS
R4-1802462
CR for 38.133 Adding GSM+UMTS inter-RAT to measurement gap requirements





38.133 v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

EN-DC inter-RAT requirements are not complete, which is not aligned with recent agreements and RAN LS (RP-172823).

GSM and UMTS are added to the measurment gap requirements as supported technologies monitored during the gaps.

Discussion: 

Decision:

Endorsed


7.9.10.1
Idle state and inactive state [NR_newRAT-Core]

R4-1802839
On inter-RAT NR measurements in RRC_IDLE in 36.133





Source: Ericsson

Abstract: 

On inter-RAT NR measurements in RRC_IDLE in 36.133. The following have been proposed in this contribution:
· Proposal 1: Inter-RAT NR requirements in TS 36.133 are to be based on inter-frequency NR requirements for SSB-based measurements in TS 38.133, with necessary updates

· The requirements shall apply for SS-RSRP and SS-RSRQ,

· The requirements are to be based on cell reselection rules specified in TS 36.304,

· The requirements are to be based on the inter-RAT priority handling rules specified in TS 36.304.

· Proposal 2: The inter-RAT NR requirements shall apply without neighbor cell lists, provided the SSB configuration information is available for the NR carrier frequency.

· Proposal 3: RAN4 will specify TDetect, NR, TMeasure, NR, and TEvaluate, NR, while taking SSB configuration into account.

· Proposal 4: The NR cell quality evaluation for cell reselection is based on N best SSBs which are above a configured threshold.

· Proposal 5: Inter-RAT NR requirements in TS 36.133 are to be specified also for eDRX_IDLE. 

· Proposal 6: In RRC_IDLE, the UE shall monitor up to 7 inter-RAT NR frequency layers.

Discussion: 

Decision:

Noted


R4-1802841
On inter-RAT E-UTRA measurements in RRC_IDLE and INACTIVE states





Source: Ericsson

Abstract: 

On inter-RAT E-UTRA measurements in RRC_IDLE and INACTIVE states.
The following have been proposed in this contribution:

· Proposal 1: Separate sections are used for the inter-RAT E-UTRAN FDD measurement requirements and inter-RAT E-UTRAN TDD measurement requirements.

· Proposal 2: Clarify explicitly that the requirements apply for SA.

· Proposal 3: The measurement requirements in RRC_IDLE and INACTIVE are specified for DRX cycles up to 2.56 s. 

· Proposal 4: Specify inter-RAT E-UTRAN requirements for RRC_IDLE, based on the procedures described in TS 38.304. For the INACTIVE state, refer to the requirements for RRC_IDLE.

· Proposal 5: In RRC_IDLE and INACTIVE, the UE shall monitor up to 7 inter-RAT E-UTRAN FDD frequency layers and up to 7 inter-RAT E-UTRAN TDD frequency layers.

· Proposal 6: It is clarified that the inter-RAT E-UTRAN requirements shall apply even if the serving cell does not provide any explicit neighbour cell list.

· Proposal 7: The parameters TDetect, E-UTRA FDD, TMeasure, E-UTRA FDD, and TEvaluate, E-UTRA FDD are specified as in Table 1. The parameters TDetect, E-UTRA TDD, TMeasure, E-UTRA TDD, and TEvaluate, E-UTRA TDD are specified as in Table 2.

· Proposal 8: RAN4 specifies requirements for higher and lower priority search and measurements for inter-RAT E-UTRA cells, based on S-criteria 

Discussion: 

Decision:

Noted


Draft 38.133 CR
R4-1802611
CR on inter-RAT measurement for idle mode





38.133
  CR-0016  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

No Inter-RAT measurements requirements for idle mode so far.

Inter-RAT measurements requirements for idle mode are specified.

Discussion: 

Decision:

Endorsed


7.9.10.2
Connected state (Measurement, handover included) [NR_newRAT-Core]

IncMon capability
R4-1802089
LTE incmon with NR





Source: Ericsson

Abstract: 

Discussion on whether requirements should be defined for NR measurements with LTE reduced performance group.
In this contribution we discuss incmon requirements and note:
Observation 1 : LTE UEs have no applicable requirements if more than 3 FDD or more than 3 TDD normal performance group carriers are configured and reduced performance group carriers are also configured.

Based on existing agreements for NR and incmon:

Observation 2 : As incmon is not supported in NR, NR RRC requirements in RRC connected state are not defined when RPG LTE or UTRA carriers are configured along with NR measurements.

Considering that the solution of UE autonomously dropping carriers is not within the remit of RAN4 to specify, may lead to other ambiguities such as whether the UE is supposed to reinstate the dropped measurements when NR measurements are deconfigured, and is limiting to UE implementation, we propose

Proposal 1 : RRM requirements for NR measurements are not applicable when UTRA or LTE reduced performance group neighbour frequencies are configured.
Discussion: 

Huawei: Ericsson addressed our concern in the last meeting. You said not applicability. Does it mean network can de-configure all the measurement?

Ericsson: Basically correct. 
Decision:

Noted


38.133 draft CR
R4-1802079
Requirements for LTE incmon with NR





38.133 v15.0.0





Source: Ericsson

Abstract: 

Clarification that NR measumrenet requirements do not apply when LTE RPG is configured for 36.133.
As reduced performance group requirements are not specified for NR, it should be specified that requirements are not valid if an LTE or UTRA reduced performance group is configured

Sentence is added that minimum performance requirements are not applicable if UTRA or NR reduced performance group carriers are configured

Discussion: 

Huawei: since it is 38.133 CR, I am not sure if gNB is aware if UE can do it.

Ericsson: 
Decision:

Noted


36.133 CR
R4-1802078
Requirements for LTE incmon with NR





36.133
  CR-5571  Cat: F (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Clarification that NR measumrenet requirements do not apply when LTE RPG is configured for 38.133.
As reduced performance group requirements are not specified for NR, it should be specified that requirements are not valid if an LTE or UTRA reduced performance group is configured

Sentence is added that inimum performance requirements are not applicable if Nfreq,r >0

Discussion: 

Huawei: Do we need to mention intrafrequency measurements with gaps?
We should make eNB have clear view.

Ericsson: The reduced performance, there would be different understanding that no IncMon on the NR side. 
Decision:

Revised to R4-1803493 (from R4-1802078) 


R4-1803493
Requirements for LTE incmon with NR





36.133
  CR-5571  Cat: F (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Clarification that NR measumrenet requirements do not apply when LTE RPG is configured for 38.133.
As reduced performance group requirements are not specified for NR, it should be specified that requirements are not valid if an LTE or UTRA reduced performance group is configured

Sentence is added that inimum performance requirements are not applicable if Nfreq,r >0

Discussion: 

Decision:

Agreed


Inter-RAT handover
R4-1802083
InterRAT handover requirements from NR to LTE





Source: Ericsson

Abstract: 

In this contribution we make the following observations and proposal:

Observation 1 : NR to LTE handover involves a similar procedure from UE perspective to LTE to LTE handover.

Proposal 1: RAN4 starts with specification of requirements for normal NR to LTE handover, and additionally specifies RACHless handover depending on RAN2 outcome.

Proposal 2: RAN4 can reference RAN2 specifications and does not need to know the exact value for RRC procedure delay to complete work on NR-LTE handover

Proposal 3: Tprocessing_NR2LTE is 20ms

Discussion: 

Qualcomm: For Ob#1, from UE side, there is not inter-RAT handover. Based on that #3 needs more discussion.

Ericsson: we also need to have some vendor to take time to downlink LTE software. It totally depends on the UE implementation.
Decision:

Noted


38.133 draft CR
R4-1802681
CR on TS38.133 for inter-RAT handover from NR to E-UTRAN





38.133
  CR-0028  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Handover requirement, as one of the critical core requirements in RRM, has not yet been defined in release 15 NR.

Introduce requirements for intra-NR handover

Discussion: 

Decision:

Revised to R4-1803157 (from R4-1802681) 


R4-1803157
CR on TS38.133 for inter-RAT handover from NR to E-UTRAN





38.133
  CR-0028  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Handover requirement, as one of the critical core requirements in RRM, has not yet been defined in release 15 NR.

Introduce requirements for intra-NR handover

Discussion: 

Ericsson: if there is additional delay, it is better to do it before interruption. We do not need to do it in the interruption part.

Qualcomm: Discuss it further.
Decision:

Endorsed


36.133 CR
R4-1802679
CR on TS36.133 for inter-RAT handover from E-UTRAN to NR





36.133
  CR-5628  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

Handover to standalone NR shall be supported in release 15 is not yet defined. 

Introduce requirements for inter-RAT handover to NR 

Discussion: 

Ericsson: For T_search, we need discuss it for FR1 and FR2 separately and also need consider known cell and unknown cell. We need to address the technique issue.

Huawei: Do we need separate sections for FR1 and FR2?
Decision:

Revised to R4-1803158 (from R4-1802679) 


R4-1803158
CR on TS36.133 for inter-RAT handover from E-UTRAN to NR





36.133
  CR-5628  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

Handover to standalone NR shall be supported in release 15 is not yet defined. 

Introduce requirements for inter-RAT handover to NR 

Discussion: 

Decision:

Agreed
Post-meeting note: It was noted after the meeting that the cover sheet had wrong Tdoc number. So it was revised to R4-1803581. R4-1803581 was agreed.


Inter-RAT RRM measurement
R4-1802842
On inter-RAT E-UTRA cell identification and measurement requirements in RRC_CONNECTED





Source: Ericsson

Abstract: 

On inter-RAT E-UTRA cell identification and measurement requirements in RRC_CONNECTED.
RAN4 will introduce inter-RAT E-UTRAN FDD and TDD cell identification and measurement requirements, which are to be captured in Section 9 of TS 38.133. In LTE, the corresponding requirements are specified separately for FDD and TDD, so the same approach is proposed also for the inter-RAT E-UTRAN measurements in TS 38.133.  

· Proposal 1: Separate sections are used for the inter-RAT E-UTRAN FDD cell identification/measurements and inter-RAT E-UTRAN TDD cell identification/measurements.

· Proposal 2: Clarify explicitly that the requirements apply for SA.

· Proposal 3: The conditions for detectability of a cell are to be stated in the introduction section, common for non-DRX and DRX.

· Proposal 4: RSRP, RSRQ and SCH conditions are based on the corresponding LTE inter-frequency conditions.

· Proposal 5: Inter-RAT E-UTRA cell identification and measurement periods are based on the corresponding LTE inter-frequency cell identification and measurement periods, except that the scaling factor Nfreq, SA is to be used instead.

· Proposal 6: The requirements are defined for DRX cycles up to 10.24 s, in the same table, i.e., without splitting between DRX and eDRX_CONN like in LTE.

· Proposal 7: Clarify that the inter-RAT E-UTRAN cell identification and measurement requirements shall apply, provided the UE is configured with an appropriate measurement gap pattern according to Table 9.1.2-3.

· Proposal 8: Measurement reporting requirements are specified in a separate section, without repeating them in non-DRX and DRX requirements.

Based on the proposals above, a draft CR is provided in [3].

Discussion: 

Qualcomm: Why do you define the requirements for FDD and TDD separately?

Ericsson: consider the separate measurement requirements in LTE.
Decision:

Noted


38.133 draft CR
R4-1802843
Introduction of inter-RAT E-UTRA cell identification and measurement requirements in RRC_CONNECTED





38.133 v15.0.0





Source: Ericsson

Abstract: 

Introduction of inter-RAT E-UTRA cell identification and measurement requirements in RRC_CONNECTED.
Missing inter-RAT E-UTRA cell identification and measurement requirements

Introduction of inter-RAT E-UTRA cell identification and measurement requirements

Discussion: 

Huawei: we provide the CR on this too. TDD is quite different. Measurement with different DL-UL configuration would be different. We propose to keep separate between FDD and TDD.

Ericsson: there is not difference. Our proposal is to have separate sections no matter whether the requirements are different or not. We can provide the complet TDD section.
Nokia: This includes the measurement with gaps. How to use gap is not decided yet.
Decision:

Revised to R4-1803159 (from R4-1802843) 


R4-1803159
Introduction of inter-RAT E-UTRA cell identification and measurement requirements in RRC_CONNECTED





38.133 v15.0.0





Source: Ericsson

Abstract: 

Introduction of inter-RAT E-UTRA cell identification and measurement requirements in RRC_CONNECTED.
Missing inter-RAT E-UTRA cell identification and measurement requirements

Introduction of inter-RAT E-UTRA cell identification and measurement requirements

Discussion: 

Change the formula to TBD.
Decision:

Revised to R4-1803508 (from R4-1803159) 


R4-1803508
Introduction of inter-RAT E-UTRA cell identification and measurement requirements in RRC_CONNECTED





38.133 v15.0.0





Source: Ericsson

Abstract: 

Introduction of inter-RAT E-UTRA cell identification and measurement requirements in RRC_CONNECTED.
Missing inter-RAT E-UTRA cell identification and measurement requirements

Introduction of inter-RAT E-UTRA cell identification and measurement requirements

Discussion: 

Decision:

Endorsed


R4-1802676
CR on TS38.133 for inter-RAT RRM measurement requirement





38.133
  CR-0026  Cat: B (Rel-15) v15.0.0





Source: Huawei, HiSilicon

Abstract: 

Standalne operation is supported in Rel-15, where UE supports inter-RAT measurement toward E-UTRAN. However, inter-RAT E-UTRAN measurement has not been specified.

Introduce inter-RAT E-UTRAN measurement

Discussion: 

Decision:

Noted


36.133 CR
R4-1802672
CR on TS36.133 for inter-RAT NR RRM measurement requirement





36.133
  CR-5623  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

Currently requirement in inter-RAT NR measurement is incomplete.

Update inter-RAT NR measurement requirement, including cell identification, measurement period and reporting delay.

Discussion: 

Ericsson: we should first settle down the 38.133 inter-frequency CR. And then agree on inter-RAT CR.
Decision:

Noted


R4-1802673
CR on TS36.133 for NR RRM measurement in EN-DC





36.133
  CR-5624  Cat: F (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Abstract: 

Currently requirement in inter-RAT NR measurement is incomplete. Besides, a new clause 8.17 was agreed to cover all the measurement in EN-DC operation in connected mode. Thus existing inter-RAT NR measurement in EN-DC shall be moved from section 8.1.2.4 to 8.17.

Update inter-RAT NR measurement requirement, including cell identification, measurement period and reporting delay.

Move existing inter-RAT NR measurement in EN-DC from section 8.1.2.4 to 8.17

Discussion: 

Decision:

Agreed


Applicability
R4-1802768
Applicability of existing requirements during EN-DC in 36.133





36.133
  CR-5633  Cat: B (Rel-15) v15.1.0





Source: Ericsson

Abstract: 

Applicability of some of the existing requirements in TS 36.133 for EN-DC operation e.g. HO
To specify applicability of requirements which the UE shall meet when configured with EN-DC.

According to the approved WF in R4-1801049, the UE in EN-DC operation is required to meet several legacy (existing) RRM requirements in 36.133. However this is not very clear unless defined.  

All the necessary RRM core requirements which are not explicitly defined for EN-DC are listed in the applicability section 3.6.1.

Discussion: 

Huawei: not all the intra-frequency requirement can be applied to EN-DC, like 1bis and high speed.

Ericsson: Good question. We can add the exception.

Huawei: can we come back in the next meeting.
Decision:

Noted


7.9.11
Baseband capability signaling for NR [NR_newRAT-Core]

MIMO layer capability
R4-1801761
NR MIMO layers UE capabilities signalling





Source: Intel Corporation

Abstract: 

analysis above Option 2 alone may not resolve all constraints. In our view Option 2 could be used to provide information on the UE MIMO capabilities in case additional clarifications on the CA BC sub-combinations signalling and intra-band contiguous CA are made.

Proposal #1:
Recommend RAN2 to introduce modified Option 2 MIMO layer signalling approach
· Signal the maximum number of MIMO layers per CA BC and its subsets for the BCs that have constraints

· If signalling for the CA BC (e.g. “B1A_B1A_B2A”) does not allow resolving all constraints, additional signalling shall be provided for CA BC subsets (e.g. “B1A_B1A”, “B2A_B2A”, etc.). eNB/gNB shall take into account constraints for full BC and its subsets.

· Signalling is provided under assumption that for intra-band contiguous CCs the number MIMO layers is equal for all CCs.

Discussion: 

Decision:

Noted


R4-1801672
Discussion on NR UE baseband capability signaling





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we share our views about how to include the MIMO layer capability in the new designed NR UE capability signaling, and give our proposals are:
Proposal 1: Report the supported maximum number of MIMO layer capability under the RF capability for both per band and per band combination like depicted in Figure 1.
Proposal 2: Send LS to RAN2 to inform RAN4’s observations and agreements about the report of supported maximum number of MIMO layers capability under the RF capability for both per band and per band combination.
Discussion: 

Decision:

Noted


LS

R4-1801673
Reply LS on NR UE baseband capability signalling





Source: Huawei, HiSilicon

Abstract: 

This LS is to reply RAN2 R2-1712078.
RAN4 had made further discussions on the 2 options listed in previous RAN4 LS R4-1714257 and would like to inform RAN2 our further conclusion as following.

· RAN4 agrees that the Option 2 listed R4-1714257 is the preferred option of possible signalling of MIMO layer capabilities for the CA band combinations.

· Option 2: Signal the maximum number of MIMO layers per CA band combination for the combinations that have constraints

· Constrain means the total number of MIMO layers supported in certain band combination is lower than sum of MIMO layer supported by each band.

· It’s up to RAN2 to make the final decision of the implementation details.

Discussion: 

Decision:

Noted


R4-1801762
Reply LS on NR MIMO layers UE capabilities





Source: Intel Corporation

Abstract: 

RAN4 further discussed the MIMO layers signalling structure for EN-DC NR/LTE and NR SA and came to additional conclusions in addition to the agreements captured in LS R4-1714257.
RAN4 recommends to introduce additional UE capabilities signalling to inform gNB/eNB on the maximum number of supported MIMO layers for the CA band combinations (BC) that have constraints:

· Signal the maximum number of MIMO layers per CA BC and its subsets for the BCs that have constraints

· If signalling for the CA BC (e.g. “B1A_B1A_B2A”) does not allow resolving all constraints, additional signalling shall be provided for CA BC subsets (e.g. “B1A_B1A”, “B2A_B2A”, etc.). eNB/gNB shall take into account constraints for full BC and its subsets.

· Signalling is provided under assumption that for intra-band contiguous CCs the number MIMO layers is equal for all CCs.

· CA combinations that have constraints depend on UE implementation and not specified

In summary, RAN4 thinks that UE capabilities signalling for the maximum number of MIMO layers shall include:

1. Per-band signalling

2. Per-CC signalling as a part of BPC (baseband processing capabilities)

3. Per CA band combination signalling as described above

Note: separate signalling shall be used for the number of DL and UL

The signalling details are up to RAN2.

Discussion: 

Decision:

Revised to R4-1803122 (from R4-1801762) 


R4-1803122
Reply LS on NR MIMO layers UE capabilities





Source: Intel Corporation

Abstract: 

RAN4 further discussed the MIMO layers signalling structure for EN-DC NR/LTE and NR SA and came to additional conclusions in addition to the agreements captured in LS R4-1714257.
RAN4 recommends to introduce additional UE capabilities signalling to inform gNB/eNB on the maximum number of supported MIMO layers for the CA band combinations (BC) that have constraints:

· Signal the maximum number of MIMO layers per CA BC and its subsets for the BCs that have constraints

· If signalling for the CA BC (e.g. “B1A_B1A_B2A”) does not allow resolving all constraints, additional signalling shall be provided for CA BC subsets (e.g. “B1A_B1A”, “B2A_B2A”, etc.). eNB/gNB shall take into account constraints for full BC and its subsets.

· Signalling is provided under assumption that for intra-band contiguous CCs the number MIMO layers is equal for all CCs.

· CA combinations that have constraints depend on UE implementation and not specified

In summary, RAN4 thinks that UE capabilities signalling for the maximum number of MIMO layers shall include:

4. Per-band signalling

5. Per-CC signalling as a part of BPC (baseband processing capabilities)

6. Per CA band combination signalling as described above

Note: separate signalling shall be used for the number of DL and UL

The signalling details are up to RAN2.

Discussion: 

Decision:

Approved


7.9.12
38.101-4 specification structure (38.101-4) [NR_newRAT-Core]

Specification structure
R4-1801681
Discussion on the specification structure for 38.101-4





Source: Huawei, HiSilicon

Abstract: 

Discussion on the specificatin structure for TS 38.101-4.
In this contribution, we provide our view on how to organize the structure for NR performance requirement specifications. The observations and the proposals are summarized as follows:

Observation 1: No specification structure can be kept consistent forever. The enough room of flexibility should be left when deciding the specification structure, since everything can be changed.

Observation 2: Using the separate section to introduce a new feature would be the more flexible approach for keeping the specification structure consistent.

· Proposal 1: The first level of the structure of NR performance requirements should be based on the separate features, and the following four feature groups could be considered as the first level of section headings, i.e., eMBB(including single carrier, EN-DC, CA/DC, SUL,…), URLLC, mMTC and NR V2X.

· Proposal 2: Focus on the verification of demodulation and CSI reporting performance rather than checking the functionality in RAN4 for NR.

Discussion: 

Ericsson: We are doing this restructure and once we have stable RF structure BB part shoud follow the same structure.

Intel: for demodulation, we have our spec. We try to align it in the level. The requirements are different.

Ericsson: The strcture is not about the alignment.

Huawei: RF side follows the different number of carriers for different combination types. For demodulation part, we identify some issue and we want to have good structure to address the issues for demodulation.
Intel: It is almost the same as previous time. We can further dicuss it.
Decision:

Noted


R4-1801682
Draft specification structure for 38.101-4





Source: Huawei, HiSilicon

Abstract: 

Give the draft skeketon for TS 38.101-4

Discussion: 

Decision:

Noted


R4-1801756
TS 38.101-4 NR UE performance requirements specification structure





Source: Intel Corporation

Abstract: 

In this contribution we provide our views on the TS 38.101-4 specification structure and also discuss on the principles of the NR UE performance requirements specification in order to facilitate discussions on the specification structure. In summary we make the following proposal:

Proposal #1:
Further discuss the NR 38.101-4 UE performance requirements specification structure:

· How to introduce requirements for different frequency ranges

· How to introduce requirements with different test methodologies 

· How to introduce requirements for FDD / TDD / LAA / CA / DC

· How to introduce requirements for new WI / feature

· How to support easy extension of requirements for different number of RX chains

· How to define applicability rules

· How to introduce NR frequency range 1/2 interworking requirements 

· How to introduce NR/LTE interworking requirements

· Test section template

· PDSCH/PDCCH FRC template

Discussion: 

Intel: encourage companies to provide the input on the proposal 1.
Decision:

Noted


R4-1801757
Draft skeleton of TS 38.101-4





Source: Intel Corporation

Abstract: 

Specification structure is provided.
Discussion: 

Decision:

Noted


7.9.13
Other specifications [NR_newRAT-Core]

Demodulation requirements
(According to agreed TU budget, no TU for demodulation and RRM performance. We would like to leave the demodulation part for offline discussion)
R4-1802321
UL/DL Configuration for Demodulation Tests





Source: Qualcomm India Pvt Ltd

Abstract: 

This paper proposes a frame structure for NR PDSCH demodulation performance tests. Following has been proposed:

Proposal 1: Use the following DSDU pattern for NR PDSCH demodulation performance tests.
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Discussion: 

Decision: 

The document was not treated.



R4-1802322
Framework for Single-Carrier Demodulation Tests





Source: Qualcomm India Pvt Ltd

Abstract: 

In this paper, we propose the parameters for single carrier NR PDSCH demodulation performance tests.

Discussion: 

Decision: 

The document was not treated.


R4-1801758
Views on NR UE performance requirements





Source: Intel Corporation

Abstract: 

In this contribution we provide preliminary views on the NR UE performance requirements work scope and raise a number of questions to facilitate early discussions on the topic. In summary we make the following proposals:

Proposal #1:
NR UE performance requirements shall cover

· PDSCH demodulation, DL Control channel demodulation, CSI reporting

· FR1 and FR2

· SA and NSA operation

· Single carrier & Carrier aggregation (SDR only)

· Single TRP / Multi TRP scenarios.

· 2RX and 4RX requirements for FR1. 1RX and 2RX requirements for FR2.

· Practical gNB/UE RF impairments models

Proposal #2:
Channel models based on NR TR 38.901 shall be supported 

· FR1: Use TDL based models

· FR2: Use TDL LOS models 

· FFS if any modifications to the channel models are needed to reduce complexity

Proposal #3:
Define NR UE PDSCH demodulation performance requirements

· Types of requirements: Base functionality demodulation test cases, SDR test cases

· Reference receiver: LMMSE-IRC. FFS for R-ML SU-MIMO requirements.

· Tested features: PDSCH physical format (modulation, LDPC FEC), PDSCH scheduling & HARQ mechanisms (Flexible scheduling time/frequency resource allocation, TBS determination, PDSCH rate-matching, HARQ ReTx, DL Preemption Indication), MIMO and Reference signals (DMRS, PTRS, TRS, PRB bundling, Quasi-colocation)

Proposal #4:
Define NR UE PBCH demodulation and PDCCH demodulation performance requirements

Proposal #5:
NR UE CSI reporting requirements with CQI, PMI and RI reporting are prioritized.
Discussion: 

Decision: 

The document was not treated.



7.9.13.1
LS reply to other WGs [NR_newRAT-Core]

IDC
R4-1802595
Discussions on the IDC for EN-DC





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we discuss IDC issues for EN-DC considering NR serving cells, from both RRM and RF perspectives. In order to respond to RAN2, we analyse the potential issues about IDC for EN-DC NR serving cells. It is concluded in this contribution that, we can reuse LTE IDC framework for EN-DC.

Observation 1: From RAN4 RF perspective, IDC interference avoidance for EN-DC considering NR serving cells can reuse LTE framework.

Observation 2: The same with LTE IDC, RAN4 RRM needs to consider impact on requirements from autonomous denial solutions for IDC interference avoidance for EN-DC considering NR serving cells.

Proposal 1: Consider extension of the reporting delay for EN-DC IDC requirements.

Proposal 2: Reply to RAN2 that RAN4 confirm the reuse of LTE framework for EN-DC IDC considering NR serving cells.

Discussion: 

Ericsson: RF also discusses this. The issue is fundamental in RF. We think that there will impact on both RF and RRM, but mainly on RF part.

Huawei: There is only few specification. RRM spec should be covered.

Ericsson: We need more anlaysis to look at the impact on RRM. Maybe solution mentioned by RAN2 would be right.
Decision:

Noted


LS

R4-1802596
reply LS on IDC for EN-DC





Source: Huawei, HiSilicon

Abstract: 

RAN2 sent an LS on the EN-DC In-Device Co-existence to ask RAN4 whether the current LTE IDC solution framework is suitable for EN-DC when considering NR serving cells and whether there would be additional IDC problems when considering NR serving cells in EN-DC operations.

RAN4 discusses about the issue addressed in the RAN2 LS and concludes as follows,

· Similar IDC problems occur with EN-DC NR serving cells compared to LTE.

· From the perspective of RAN4 specifications,

· For RRM, LTE framework can be reused for EN-DC.

· The current LTE IDC solution framework is applicable to address IDC problems for EN-DC.

Therefore RAN4 asks RAN2 to kindly take the above information into consideration.

Discussion: 
Decision:

Noted


Soft buffer dimensioning
R4-1802860
Soft Buffer Dimensioning





Source: Huawei Telecommunication India

Abstract: 

In the RAN1#AH-1801 meeting, RAN1 sent an LS to RAN4 asking RAN4 to define suitable test cases. This document discusses the issues for soft buffer management and proposes test guidelines for soft buffering on the downlink. 
This contribution provided a guidelines for a testing procedure to evaluate soft buffer management. First some observations about the parameters for testing are described.

Observation 1: With LBRM and LDPC base graph 1, the maximum number of unique encoded bits per code block is the code block size (8448) divided by a rate 2/3 code.

Observation 2: The largest number of allowable PRBs in the DL cell bandwidth should be used to determine the TBS for testing soft buffering.

Observation 3: The largest number of allowable HARQ processes (16) should be used for testing

Coupled with the table for additional configuration, a testing guideline is proposed and a companion draft LS is provided [10].

Proposal 1: A test transparent of UE implementation should target a particular throughput at certain SNR values. RAN1 should provide reference values for the values of throughput and operating point.

Discussion: 

Ericsson: the extra test will be designed in demodulation part. For softbuffer, it is up to UE implementation. We have plenty of performance tests under fading condtions. We see no extra test needed.

Huawei: I do agree that the paper seems pre-mature. It is up to UE implementation, which means that RAN1 conclusion is difficult to test.
Intel: Based on RAN1, softbuffer is based on UE implementation. We can postpone discussion. But for the technique part, you assume the softbuffer according maximum number TBS and maximum… It will lead to over-design of UE. In this case, UE can potentially save some memory. We suggest taking into account the practical assumptions for softbuffer.

Huawei: If we go to large memory, it is overdesign.
Decision:

Noted


LS

R4-1802861
[Draft] LS reply to RAN1 LS on NR Soft Buffer Dimensioning





Source: Huawei Telecommunication India

Abstract: 

RAN4 thanks RAN1 for the LS on NR Soft Buffer Dimensioning. RAN4 has defined the following conditions for testing. RAN4 kindly asks RAN1 to consider above conditions for future discussion and provide reference values for the FFS.
RAN4 thanks RAN1 for the LS on NR Soft Buffer Dimensioning. RAN4 has defined the following conditions for testing.
	Item
	Symbol
	Value

	Modulation order
	[image: image80.png]



	Reference value for maximum modulation order (6, 8)

	Number of layers
	[image: image81.png]Niayers




	Reference value for maximum number of layers

	NPRB
	[image: image82.png]



	Maximum number of PRBs within the configured cell among all numerologies supported by the band (FR1, FR2)

	Number of HARQ processes
	[image: image83.png]



	16

	Code block group
	
	Off

	Number of cells
	[image: image84.png]



	Maximum number of configured cells

	Number of codewords
	[image: image85.png]



	Maximum number of codewords in a transmission (1, 2) [can be related to the number of layers]

	Soft buffer size
	[image: image86.png]



	UE parameter

	Code Rate
	R
	2/3

	Numerology
	µ
	To determine processing time, if necessary

	Overhead
	
	Amount of overhead in PRB

	Combining
	
	Incremental redundancy (code combining). Code combining will shift the SNR.


Testing should target a particular throughput at certain SNR values. The values of throughput and operating point are FFS.

Discussion: 

Decision:

Noted


7.9.13.2
Other requirements [NR_newRAT-Core]

PHR
R4-1802518
PHR mapping table and resolution





Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we provided our view on the PHR mapping table. Our observations and proposals are as follows:

Observation 1: It is not desirable to extend the field length of Pcmax, c and PHR from RAN2 perspective.
Observation 2: RAN4 may be able to reconsider 1dB step of Pcmax, c and PHR, i.e., consider coarser resolution for some value ranges.

Proposal 1: RAN4 should not define the mapping table for Pcmax,c and PHR until RAN2 reaches agreement.
Discussion: 

Samsung: LS is already over our e-mail and ask RAN2 to reconsider 6-bit. The reply LS is urgent. Can we just reconsider the 6-bit? And we can consider LS to RAN2.
ZTE: This is related to LS agreed in the last meeting. The LS itself is agreed but the justification is not well studied. 7-bit is quite difficult for RAN2 to handle. RAN4 should study the feasibility of it. NTT DOCOMO provides the solution to handle it.
Huawei: From understanding, RAN2 may find the problem and should send the LS to RAN4. We are open to discussion. I wonder if 6-bit is enough. Change the number of bit will impact LTE. It is better for us to do more study before concluding this. Without analysis, it is not easy for us to agree.

Ericsson: we need more time for further analysis.
Decision:

Noted


LS
R4-1803498
Reply LS on field length of Pcmax,c and PHR






  CR-  rev  Cat:  () v





Source: NTT DOCOMO
Abstract: 

This contribution provides the way forward on 

Discussion: 

Huawei: we still have concern on sending out LS.
Agreement: Study if the current the PHR range is sufficient or not.
Decision:

Approved


7.10
Testability [FS_NR_test_methods]

7.10.1
General (Ad-hoc MoM, TR) [FS_NR_test_methods]

R4-1801810
NR testability adhoc meeting notes





Source: Intel Corporation

Discussion: 

Decision: 

The document was Approved.



R4-1801811
Proposals on concluding the SI





Source: Intel Corporation

Discussion: 

Decision: 

The document was Approved.



R4-1802187
TR38.810 v1.1.0





38.810 v1.1.0





Source: Intel Corporation (UK) Ltd

Discussion: 

Decision: 

The document was E-mail approval
Post-meeting note: The document was approved by email.


R4-1802406
NR Testability offline call meeting summary





38.810 v..





Source: CATR

Abstract: 

This is the meeting summary of the conference call capturing the discussion agreements. 

Discussion: 

Decision: 

The document was Approved.
R4-1801486
Discussion on Evaluations for Different Methodologies of NR





Source: CATR

Discussion: 

Bluetest: It is worthy to include these works in the study. Our concerns are these items are not easy to be compared. 
CATR: we can understand the evaluation work is challenging. 

Ericsson: Is there any intension to continue the SI? Any plan after SI completion. 

Decision: 

The document was Noted.
R4-1802225
Discussion on the need for a UE power lock function





Source: Fraunhofer HHI, Fraunhofer IIS

Discussion: 

Intel: Power lock was discussed before. We conclude that we have already had power control scheme. We do no think it is necessary. 
Fraunhofer: The intension to simply the test procedure and also save the testing time.

Keysight: We need to investigate the usage of this function in details. 

Decision: 

The document was Noted.



R4-1802226
Discussion on the need for an AGC lock function





Source: Fraunhofer HHI, Fraunhofer IIS

Discussion: 

Decision: 

The document was revised to R4-1802699.



R4-1802699
Discussion on the need for a UE AGC lock function





Source: Fraunhofer HHI, Fraunhofer IIS

(Replaces R4-1802226)

Discussion: 

QC: We understand it is a nice-to-have feature. It shall be very clear on the essential request for this function for certain test.
Decision: 

The document was Noted.
R4-1802332
On Constant Density TRP Measurement Grids for mm-wave





Source: ROHDE & SCHWARZ

Abstract: 

This contribution provides simulation results of different antenna arrays implementing different beam-steering directions. Additionally, applicable measurement uncertainties are determined depending on the number of measurement points of a constant density measurement grids.

Finally, this contribution discusses the feasibility of the different options provided in the WF with the help of the introduced simulation results.

Proposal 1: Consider only constant density measurement grids for mm-wave given the many advantages in terms of measurement uncertainty and test time.

Discussion: 

Intel: On grid, we need to consider some test procedure to fine the beam peak. We also need to consider the trade-off between the grid and MU which can be discussed in RAN5. For spherical coverage requirements, measurement grid will have impact to the requirements. We shall capture these aspects in the TR and RAN5 can continue discussion on these. We may miss the peak value in selecting the measurement sample. 
QC: It is also interesting to check the 8 element array implementation. Ideal beam pattern is assumed. In practice, the beam pattern could be different. Not sure if we can decide the number of sample right now. We can understand the desireation of reduce the points. 

R&S: Measurement grid shall be decided in RAN4. We can decide the framework in this SI. We can update the number later. We need more information. Without more guidance, it is difficult to conclude the measurement grid. 

MVG: Not sure why we took off the uniform measurement grid. In Jan meeting, some analysis are carried for both approaches. 20dBi and 25dBi antenna gain is assume. We would like to see the same assessment which may result in the same conclusion.  

ETS: We agreed the comment of MVG. It is premature to agree the number of point. Agreement on MU is sufficient. 

QC: We need the target of measurement error. Not sure if we define the in-band TRP core requirement yet. 

Intel: We agree with QC on the procedure. It is manfucture scope. We can provide the toolbox for RAN5 to do the further study. 

Decision: 

The document was Noted.


R4-1801485
Quasi-Optical Systems for RF Measurements of MMW





Source: CATR

Discussion: 

Decision: 

The document was Noted.

R4-1801668
mmWave TX test method for a regulatory test body 





Source: Korea Testing Laboratory

Discussion: 

QC: it is difficult to share such information from UE implementation perspective. 
KTL: For mmWave test, if two antennas are implemented. Is that possible to turn off one of these antenna array? 

QC: We agreed we do not have such function to allow the antenna array turn off. 

Decision: 

The document was Noted.


R4-1801859
Applicability of Reverberation Chamber Test Method to UE New Radio RF





Source: Bluetest AB

Abstract: 

Outlines a scope of applicability for the reverberation chamber as an alternative test method for UE NR work.

Discussion: 

EMITE: We agree with proposal 1, 2 and 5. We are wondering whether RC can test the directional requirements? 
R&S: For all the NR measurement, we lock the beams. In RC test, beam is not locked at all comparing with AC test. 

ETS: We need more study on RC test. We also think further the assumption we agreed in the past is not applicable for RC test. 

Bluetest: Based on EMITE agreement, we can revise the contribution and provide the TP for TR this meeting. RC is a dynamic test. RC can be applied for both dynamic and static test if the beam lock function is implemented in DUT. We can further disucss. We do not think there is a applicability issue. 

Intel: If we want to capture RC as alternative methods, we need to see the full package as we agreed in the past including the MU, test procedure, applicability criteria. In this meeting, Keysight has provide 4TP to address the full package. If bluetest can provide the full package in this meeting, we can consider to include the TR. We had history discussion on other methods. 

Bluetest: We do not have a large amount of material which were discussed in the past. 

R&S: We do not think it is possible to approved TP without discussions. 

Keysight: As long as the SI is open, it is up to companies to bring the analysises. 

QC: We do not have TIS test in FR2. 

Decision: 

The document was Noted.
R4-1803412
TP to TR on RC test alternative test method






Source: Bluetest AB

Decision: 

The document was e-mail approval
Post-meeting note: The document was revised to R4-1803576. R4-1803576 was noted.
R4-1803420
TP to TR on TR structure for test method applicability





Source: Keysight

Decision: 

The document was Revised in R4-1803538
R4-1803538
TP to TR on TR structure for test method applicability






Source: Keysight

Decision: 

The document was Revised in R4-1803554
R4-1803554 TP to TR on TR structure for test method applicability





Source: Keysight

Decision: 

The document was Approved.
7.10.2
Measurement uncertainty and test tolerance [FS_NR_test_methods]

7.10.2.1
Baseline test setup [FS_NR_test_methods]

R4-1801425
Quiet Zone Phase Evaluation using Frequency Information





Source: ETS-Lindgren Europe

(Replaces R4-1800017)

Abstract: 

Discussion of impact of range length and chamber reflections on phase in QZ and possible simplified methods for evaluating phase taper in QZ.

Discussion: 

Decision: 

The document was Noted.



R4-1801426
Comparison of Volumetric vs. Subset Quiet Zone Evaluations





Source: ETS-Lindgren Europe

Abstract: 

Comparison of the information obtained from a full volumetric evaluation of the test volume vs. evaluating only a subset of the data.

Discussion: 

Intel: How can we apply these analysis in the baseline test definition. If a UE has two antenna panel at the same side, do we need some phase co-herent requirements. 
ETS: we need more offline discussion further. 

Decision: 

The document was Noted.



R4-1801427
Impact of Support Structure on mmWave Testing





Source: ETS-Lindgren Europe

Abstract: 

Current discussions are ignoring support structure, but proposed baseline and alternate methods will all require manipulation of the DUT in two axes, resulting in the need for considerable support structure. 

Discussion: 

Decision: 

The document was Noted.


R4-1802907
Impact of Phase variation to UE antenna arrays beam pattern at mmWave 





Source: MVG Industries

Abstract: 

During 3GPP RAN4 #85, a contribution [1] with preliminary simulation results for measurement distance uncertainty was presented. Especially, a pointing error was observed when testing an UE antenna array offset with respect to the center of the system setup at measurement distance shorter than 2D^2/lambda. 

This contribution provides further simulation results with the aim of understanding the measurement uncertainty associated with the measurement distance – range length. This uncertainty shall be included in the MU for the baseline setup under phase curvature uncertainty term.

Discussion: 

Keysight: Does this analysis consider UE change the antenna pattern? 
R&S: it is good to confirm the statements of understanding
Decision: 

The document was Noted.



R4-1802909
TP to TR 38.810 - Adding Note to EIRP MU assessment for baseline setup





38.810 v1.0.1





Source: MVG Industries

Abstract: 

During RAN4 #85, contribution [1] was presented where a numerical approach for estimating the impact of phase variation to beam pointing error for the baseline setup was shown. Further results have been presented in [2].  

This contribution is the TP to TR 38.810 for adding a note to EIRP MU for the baseline setup.

Discussion: 

R&S: If the antenna inside has finite angles, it is correct. 
NTT DoCoMo: If the note is added, it is difficult for RAN5 to develop the tests. 

MVG: We have the same notes for EIS MU table. 

Decision: 

The document was Approved.



R4-1802912
Uncertainty term for Calibration stage for baseline method – Measurement Distance





Source: MVG Industries

Abstract: 

During 3GPP RAN4 #85, R4-1713215 was approved. In this TR the EIRP/TRP MU budget for the baseline setup for the conditions that D=5cm and UE max output power was approved. After further review it was found that one term was missing for the calibration process.  This term being the measurement distance for the reference antenna measurement.

Discussion: 

R&S: CTIA is using different test. Our biggest concerns the proposal is based on the worst case. These contributions to MU can be removed. 
MVG: MU shall be based on worst case. Test system can perform better than MU. 

Decision: 

The document was Noted.



R4-1802913
Uncertainty term for Calibration stage for baseline method – Quiet Zone Ripple for Calibration Antenna





Source: MVG Industries

Abstract: 

During 3GPP RAN4 #85, R4-1713215 was approved. In this TR the EIRP/TRP MU budget for the baseline setup for the conditions that D=5cm and UE max output power was approved. After further review it was found that the uncertainty related to the quality of the quiet zone for the measurement of the reference/calibration antenna is over- estimated.

Discussion: 

Decision: 

The document was Noted.



R4-1802923
TP to TR 38.810 - Addition and Revision of Calibration Measurement Uncertainty Terms





38.810 v1.0.1





Source: MVG Industries

Abstract: 

During 3GPP RAN4 #86, R4-xxx and R4-zzz were presented.  This TP updates the measurement uncertainty terms as outlined in the fore mentioned TRs.    

Discussion: 

Anritsu: In the last meeting, we have two candidate solution to cancel the error. We need to discuss these two candidates first. 
Decision: 

The document was Revised in R4-1803413
R4-1803413
TP to TR 38.810 - Addition and Revision of Calibration Measurement Uncertainty Terms





38.810 v1.0.1





Source: MVG Industries

Abstract: 

During 3GPP RAN4 #86, R4-xxx and R4-zzz were presented.  This TP updates the measurement uncertainty terms as outlined in the fore mentioned TRs.    

Discussion: 

Anritsu: In the last meeting, we have two candidate solutions to cancel the error. We need to discuss these two candidates first. 

Decision: 

The document was Revised in R4-1803549
R4-1803549
TP to TR 38.810 - Addition and Revision of Calibration Measurement Uncertainty Terms





38.810 v1.0.1





Source: MVG Industries

Abstract: 

During 3GPP RAN4 #86, R4-xxx and R4-zzz were presented.  This TP updates the measurement uncertainty terms as outlined in the fore mentioned TRs.    

Discussion: 

Anritsu: In the last meeting, we have two candidate solutions to cancel the error. We need to discuss these two candidates first. 

Decision: 

The document was e-mail approval
Post-meeting note: The document was noted.
R4-1801516
Consideration on MU in mmWave Gray-box Measurements (1)





Source: Anritsu Corporation

Abstract: 

This contribution shows results of simulations to estimate the impact of MU to EIRP test result in Gray-box approach.

Discussion: 

Decision: 

The document was Noted.



R4-1801517
Consideration on MU in mmWave Gray-box Measurements (2)





Source: Anritsu Corporation

Abstract: 

This contribution shows results of simulations to estimate the impact of beam steering to EIRP test result in Gray-box approach.

Discussion: 

Decision: 

The document was Noted.


R4-1801518
Consideration on MU in mmWave Gray-box Measurements (3)





Source: Anritsu Corporation

Discussion: 

Decision: 

The document was withdrawn.



R4-1801635
Consideration on MU in mmWave Gray-box Measurements (4)





Source: Anritsu Corporation

Abstract: 

This contribution shows results of simulations to estimate the impact of phase curvature to EIRP test result in Gray-box approach.

Discussion: 

Keysight: The impact to the directional requirements does not take into account. Have we captured the new elements in the MU budget for RAN5 to further discussions. 


Anritsu: We did not suggest to increase the MU value in (4) paper but we do suggest to increase the MU value in (2) and include new element in (1). 


Keysight: We need to reflect these analysis to the MU budget. 

R&S: It is excellent work. We shall look at these analysises in RAN5 not in RAN4. 
Keysight: There are three UE types in these analysis. 

Anritsu: 

Decision: 

The document was Noted.



R4-1802218
CATR QZ standard uncertainty TRP, EIRP, EIS





Source: Keysight Technologies UK Ltd

Discussion: 

R&S: We do not agree with the value of phase curative. We also have some different view on some other values. 
Decision: 

The document was Noted.



R4-1802801
TP to TR 38.810 on Measurement Uncertainty of Mismatch





38.810 v1.0.1





Source: Anritsu Corporation

Abstract: 

In this contribution we propose to optimize / correct uncertainty values and its divisor for the contribution “Mismatch”.

Discussion: 

Keysight: It is not a new procedure. 
Anritsu: We calculate the overall mismatch. Double divid in current MU for mismatch. 

Decision: 

The document was Revised in R4-1803561

R4-1803561
TP to TR 38.810 on Measurement Uncertainty of Mismatch





38.810 v1.0.1





Source: Anritsu Corporation

Abstract: 

In this contribution we propose to optimize / correct uncertainty values and its divisor for the contribution “Mismatch”.

Discussion: 

Decision: 

The document was e-mail approval
Post-meeting note: The document was revised to R4-1803572. R4-1803572 was approved by email.



R4-1802955
TP to TR 38.810 – Adding AUT reference antenna masks to Annex D D.2.1





38.810 v1.0.1





Source: MVG Industries

Abstract: 

During RAN4 AH 1801 a WF was approved and the masks for the reference antenna were agreed.

This contribution is the TP to TR 38.810 [2] for adding the masks to the Annex D D.2.1.

Discussion: 

Anritsu: We are facing the issue of availability of commercial products. 
MVG: We discussed this in the offline call. 

Decision: 

The document was Revised in R4-1803414
R4-1803414
TP to TR 38.810 – Adding AUT reference antenna masks to Annex D D.2.1





38.810 v1.0.1





Source: MVG Industries

Abstract: 

During RAN4 AH 1801 a WF was approved and the masks for the reference antenna were agreed.

This contribution is the TP to TR 38.810 [2] for adding the masks to the Annex D D.2.1.

Discussion: 

Decision: 

The document was Approved.



R4-1802988
Proposals for Characterization of Quiet Zone at mm-wave NR frequencies for Combined axis Positioner





Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was Revised in R4-1803415
R4-1803415
Proposals for Characterization of Quiet Zone at mm-wave NR frequencies for Combined axis Positioner





Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was Approved.



R4-1803537 TP to TR on Characterization of Quiet Zone at mm-wave NR frequencies for Combined axis positioner






Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was Approved.
7.10.2.2
Alternative test methods [FS_NR_test_methods]

R4-1802905
Proposals for Equivalence criteria revision





Source: MVG Industries, Keysight, NTT Docomo

Abstract: 

During the RAN4 AH-1801, a work plan on the study of alternative testing methods for UE RF was approved [1]. Mainly the two UE RF tasks to be finalized by RAN4 #86 meeting were finalize the applicability of alternative test methods, and finalize the equivalence criteria based on deliverables available in TR 38.810 for the RF baseline setup. This contribution provides a proposal for the equivalence criteria.

Discussion: 

Decision: 

The document was Revised in R4-1803416
R4-1803416
Proposals for Equivalence criteria revision





Source: MVG Industries, Keysight, NTT Docomo

Abstract: 

During the RAN4 AH-1801, a work plan on the study of alternative testing methods for UE RF was approved [1]. Mainly the two UE RF tasks to be finalized by RAN4 #86 meeting were finalize the applicability of alternative test methods, and finalize the equivalence criteria based on deliverables available in TR 38.810 for the RF baseline setup. This contribution provides a proposal for the equivalence criteria.

Discussion: 

Decision: 

The document was Approved.
R4-1802901
MU format, and MU assessment for CATR at mmWave





Source: MVG Industries, Keysight Technolgies

Abstract: 

During RAN4 Ad Hoc 1801, a work plan is proposed [1] for studying alternative testing methodologies for 5G NR UE type of tests at mmWave. 

This contribution provides a full list of uncertainty contributors and MU assessment for an alternative testing methodology such a Compact Antenna Test Range (CATR).

Discussion: 

Decision: 

The document was Noted

R4-1802903
TP to TR 38.810 - Adding MU format and MU assessment for CATR





38.810 v1.0.1





Source: MVG Industries, Keysight Technologies

Abstract: 

During RAN4 #86, the MU format and assessment of CATR was discussed [1]. 

This contribution is a TP for adding the MU format and assessment for CATR to TR 38.810.

Discussion: 

Decision: 

The document was Revised in R4-1803417
R4-1803417
TP to TR 38.810 - Adding MU format and MU assessment for CATR





38.810 v1.0.1





Source: MVG Industries, Keysight Technologies

Abstract: 

During RAN4 #86, the MU format and assessment of CATR was discussed [1]. 

This contribution is a TP for adding the MU format and assessment for CATR to TR 38.810.

Discussion: 

Decision: 

The document was Revised in R4-1803558

R4-1803558
TP to TR 38.810 - Adding MU format and MU assessment for CATR





38.810 v1.0.1





Source: MVG Industries, Keysight Technologies

Abstract: 

During RAN4 #86, the MU format and assessment of CATR was discussed [1]. 

This contribution is a TP for adding the MU format and assessment for CATR to TR 38.810.

Discussion: 

Decision: 

The document was Revised in R4-1803571

R4-1803571
TP to TR 38.810 - Adding MU format and MU assessment for CATR





38.810 v1.0.1





Source: MVG Industries, Keysight Technologies

Abstract: 

During RAN4 #86, the MU format and assessment of CATR was discussed [1]. 

This contribution is a TP for adding the MU format and assessment for CATR to TR 38.810.

Discussion: 

Decision: 

The document was e-mail approval
Post-meeting note: The document was approved by email.



R4-1803044
MU budget for EIRP/TRP measurements with Near Field test range at mmWave





Source: MVG Industries

Abstract: 

During RAN4 NR-AH-1801 R4-1800848 was presented, outlining the measurement uncertainty contributors for EIRP/TRP measurement for a near field test range at mmWave.  This contribution expands on the previous contribution providing values for the measurement uncertainty terms.  For the standard uncertainties that are common to the baseline far field set up the value has been set to that used in Table B.1.1.3-1 of TR38.810 [7].   The uncertainty contributors have been simplified from the previous contribution and can be seen in Table 1.

Discussion: 

Decision: 

The document was Withdrawn.



R4-1803059
Applicability of Near Field for Far Field Measurements





Source: MVG Industries

Abstract: 

TR 38.810 defines the baseline system to be Far-field measurement system in an anechoic chamber.  The purpose of this document is to 

1.
Declare that a Near Field System is a Far Field System

2.
Declare that the Near Field system can perform the TX measurements outlined in TR 38.810.

3.
Outline the benefits of the Near Field system over the standard FF system (with the measurement distances as outlined in 5.2.1.3).

Discussion: 

Intel: We are looking forward the full package of near field test. We are still missing several compoenets for full package. 
Decision: 

The document was Noted.



R4-1803071
MU budget for EIRP/TRP measurements with Near Field test range at mmWave





Source: MVG Industries

Abstract: 

During RAN4 NR-AH-1801 R4-1800848 was presented, outlining the measurement uncertainty contributors for EIRP/TRP measurement for a near field test range at mmWave.  This contribution expands on the previous contribution providing values for the measurement uncertainty terms.  For the standard uncertainties that are common to the baseline far field set up the value has been set to that used in Table B.1.1.3-1 of TR38.810 [7].   The uncertainty contributors have been simplified from the previous contribution and can be seen in Table 1.

Discussion: 

Decision: 

The document was Noted.
R4-1803060
TP to TR 38.810 - Adding MU format and MU assessment for Near Field Test Range





38.810 v1.0.1





Source: MVG Industries

Abstract: 

During RAN4 #86, the MU format and assessment of Near Field test range was discussed [1]. 

This contribution is a TP for adding the MU format and assessment for Near Field Test Range to TR 38.810.

Discussion: 

Keysight: whether it has been analysised on the signal flatness? 
MVG: We can further study the MU in the RAN5. 

R&S: There are some missing analysises. 

Decision: 

The document was Revised in R4-1803418
R4-1803418
TP to TR 38.810 – Full package for Near Field Test Range





38.810 v1.0.1





Source: MVG Industries

Abstract: 

During RAN4 #86, the MU format and assessment of Near Field test range was discussed [1]. 

This contribution is a TP for adding the MU format and assessment for Near Field Test Range to TR 38.810.

Discussion: 

Decision: 

The document was Revised in R4-1803550

R4-1803550
TP to TR 38.810 – Full package for Near Field Test Range





38.810 v1.0.1





Source: MVG Industries

Abstract: 

During RAN4 #86, the MU format and assessment of Near Field test range was discussed [1]. 

This contribution is a TP for adding the MU format and assessment for Near Field Test Range to TR 38.810.

Discussion: 

Decision: 

The document was Revised in R4-1803559

R4-1803559
TP to TR 38.810 – Full package for Near Field Test Range





38.810 v1.0.1





Source: MVG Industries

Abstract: 

During RAN4 #86, the MU format and assessment of Near Field test range was discussed [1]. 

This contribution is a TP for adding the MU format and assessment for Near Field Test Range to TR 38.810.

Discussion: 

Decision: 

The document was e-mail approval
Post-meeting note: The document was revised to R4-1803573. R4-1803573 was approved by email.




7.10.3
UE RF [FS_NR_test_methods]

R4-1801636
SNR estimation for low PSD TRx test cases for mmWave





Source: Anritsu Corporation

Abstract: 

This contribution shares the testability issue due to low PSD(Power Spectrum Density).

Discussion: 

Decision: 

The document was not treated.



7.10.3.1
Baseline Measurement setup [FS_NR_test_methods]

R4-1803419 TP to TR 38.810 on testing and calibriation aspects for baseline system 






Source: R&S

Discussion: 

QC: On TRP measurement step 1, what is the desired direction? 

R&S: It can be the peak direction. 

Decision: 

The document was Approved.
R4-1802413
TP to TR38.810 v1.0.1 on applicability of baseline setup





38.810 v..





Source: CATR

Discussion: 

Decision: 

The document was Revised in R4-1803535
R4-1803535
TP to TR38.810 v1.0.1 on applicability of baseline setup





38.810 v..





Source: CATR

Discussion: 

Keysight: Some editorial changes. 
Decision: 

The document was Endorsed
R4-1802197
Adding CATR for arbitrary device size as RF baseline set-up





Source: Keysight Technologies UK Ltd, MVG Industries, AT&T

Abstract: 

Proposal to add Compact Antenna Test Range solution as unrestricted RF baseline set-up for bigger devices

Discussion: 

Decision: 

The document was not treated.



R4-1802196
TP to 38.810 addition of CATR for arbitrary device size  





38.810 v1.0.1





Source: Keysight Technologies UK Ltd, MVG Industries, AT&T

Abstract: 

This document includes a text proposal for adding CATR as an RF baseline set-up for arbitrary size devices 

Discussion: 

Decision: 

The document was Revised in R4-1803533

R4-1803533
TP to 38.810 addition of CATR for arbitrary device size  





38.810 v1.0.1





Source: Keysight Technologies UK Ltd, MVG Industries, AT&T

Abstract: 

This document includes a text proposal for adding CATR as an RF baseline set-up for arbitrary size devices 

Discussion: 

R&S: We are ok with content but not with the statements. 
Decision: 

The document was Revised in R4-1803555

R4-1803555
TP to 38.810 addition of CATR for arbitrary device size  





38.810 v1.0.1





Source: Keysight Technologies UK Ltd, MVG Industries, AT&T

Abstract: 

This document includes a text proposal for adding CATR as an RF baseline set-up for arbitrary size devices 

Discussion: 

R&S: We are ok with content but not with the statements. 

Decision: 

The document was Revised in R4-1803565



R4-1803565
TP to 38.810 addition of CATR for arbitrary device size  





38.810 v1.0.1





Source: Keysight Technologies UK Ltd, MVG Industries, AT&T

Abstract: 

This document includes a text proposal for adding CATR as an RF baseline set-up for arbitrary size devices 

Discussion: 

Decision: 

The document was Revised in R4-1803569
R4-1803569
TP to 38.810 addition of CATR for arbitrary device size  





38.810 v1.0.1





Source: Keysight Technologies UK Ltd, MVG Industries, AT&T

Abstract: 

This document includes a text proposal for adding CATR as an RF baseline set-up for arbitrary size devices 

Discussion: 

Decision: 

The document was e-mail approval

Post-meeting note: The document was revised to R4-1803575. R4-1803575 was approved by email.
R4-1802216
Rationale behind CATR as NR RF baseline





Source: Keysight Technologies UK Ltd, MVG Industries, [NSI-MI Technologies]

Discussion: 

Decision: 

The document was not treated.

R4-1802217
TP to 38.810: Rationale behind CATR as NR RF baseline





38.810 v1.0.1





Source: Keysight Technologies UK Ltd, MVG Industries, [NSI-MI Technologies]

Discussion: 

Decision: 

The document was Revised in R4-1803534

R4-1803534
TP to 38.810: Rationale behind CATR as NR RF baseline





38.810 v1.0.1





Source: Keysight Technologies UK Ltd, MVG Industries, [NSI-MI Technologies]

Discussion: 

Decision: 

The document was Revised in R4-1803556

R4-1803556
TP to 38.810: Rationale behind CATR as NR RF baseline





38.810 v1.0.1





Source: Keysight Technologies UK Ltd, MVG Industries, [NSI-MI Technologies]

Discussion: 

Decision: 

The document was e-mail approval
Post-meeting note: The document was revised to R4-1803574. R4-1803574 was approved by email.



R4-1803035
Testing and Calibration aspects for CATR at mmWave





Source: MVG Industries, Keysight

Abstract: 

Testing and calibration aspects is in clause 5.2.2.4 of the TR 38.810 [1]. Each test method including the baseline setup shall provide testing and calibration aspects. This contribution provides the testing and calibration aspects for a CATR at mmWave.

Discussion: 

Decision: 

The document was not treated.



R4-1803038
TP to TR 38.810 – Adding Testing and Calibration Aspects for CATR





38.810 v1.0.1





Source: MVG Industries, Keysight

Abstract: 

During RAN4 #86, contribution [1] was presented where testing and calibration aspects for CATR were discussed..  

This contribution is the TP to TR 38.810 [2] for adding the testing and calibration aspects of CATR in section 5.2.2.4.

Discussion: 

Decision: 

The document was Revised in R4-1803536
R4-1803536
TP to TR 38.810 – Adding Testing and Calibration Aspects for CATR





38.810 v1.0.1





Source: MVG Industries, Keysight

Abstract: 

During RAN4 #86, contribution [1] was presented where testing and calibration aspects for CATR were discussed..  

This contribution is the TP to TR 38.810 [2] for adding the testing and calibration aspects of CATR in section 5.2.2.4.

Discussion: 

Decision: 

The document was Revised in R4-1803557
R4-1803557
TP to TR 38.810 – Adding Testing and Calibration Aspects for CATR





38.810 v1.0.1





Source: MVG Industries, Keysight

Abstract: 

During RAN4 #86, contribution [1] was presented where testing and calibration aspects for CATR were discussed..  

This contribution is the TP to TR 38.810 [2] for adding the testing and calibration aspects of CATR in section 5.2.2.4.

Discussion: 

Decision: 

The document was e-mail approval
Post-meeting note: The document was noted.
R4-1802323
Applicability of extreme temperature conditions for mmWave





Source: Anritsu Corporation

Abstract: 

All test cases for mmWave frequency range shall be carried out with OTA test system. However there is a concern with texts in E.2.1 which mandate to fulfill all the requirements under the extreme temperature conditions.

Discussion: 

Decision: 

The document was not treated.



R4-1802324
Draft CR to correct texts on temperature conditions for mmWave





38.101-2 v15.0.0





Source: Anritsu Corporation

Abstract: 

Draft CR to add texts which allow to limit an applicability of extreme conditions to RF test cases. 

Discussion: 

Decision: 

The document was not treated.



7.10.4
Propagation model [FS_NR_test_methods]

7.10.4.1
Propagation model for RRM [FS_NR_test_methods]

7.10.4.2
Propagation model for demodulation [FS_NR_test_methods]

R4-1801768
Discussion on propagation models for demodulation





Source: Intel Corporation

Discussion: 

R&S: It is aligned with the WF in the last meeting. There are some detailed we can further discuss. 
Keysight: We need further discuss some details. Some default antenna pattern are assumed which we do not agree with. 

Anritsu: Two methods are proposed. Not sure clear about the reason on why the choice is made.

Intel: We can further discuss using this proposal as starting point. We can revisit the channel model for performance.

Decision: 

The document was Noted.

R4-1803421
WF on propagation models for demodulation







Source: Intel Corporation

Decision: 

The document was Revised in R4-1803560
R4-1803560
WF on propagation models for demodulation







Source: Intel Corporation

Decision: 

The document was Approved.
7.10.5
RRM requirements [FS_NR_test_methods]

7.10.5.1
Baseline measurement setup [FS_NR_test_methods]

R4-1802866
Capabilities and definition of NR FR2 RRM measurement baseline system





Source: Rohde & Schwarz

Discussion: 

Keysight: There are two approaches. We need further discuss which approach is suitable. Also, we do not have the RRM requirements yet. It is better to keep the possibility of some other test methods. 
Anritsu: We agree with most of proposals. We can focus on the TPs. We have concerns on proposal 11. We need to consider the another possibilities. 

R&S: To keysight, we are not mandating any mechism. We are also careful about fix the antenna behaivor. The critical issue is the number of probes are simultaneously active.We can define the capability of the chamber. It is up to TE vendors for implementation. We can focus on the TP. We will have requirements in RRM in which only one direction is defined. Mutiple probes can play the same role as single probes.

Keysight: We need to know the anglar relationship between two signals. 

R&S: the proposal 9 is addressing the anglar characterics of the signals. We need to decide the set of anglar relationship between two signals. 

Decision: 

The document was Noted.



R4-1802867
TP for TR 38.810 v1.0.0 on RRM baseline setup





38.810 v1.0.0





Source: Rohde & Schwarz

Discussion: 

Decision: 

The document was Revised in R4-1803422
R4-1803422
TP for TR 38.810 v1.0.0 on RRM baseline setup





38.810 v1.0.0





Source: Rohde & Schwarz

Discussion: 

Decision: 

The document was Revised in R4-1803532

R4-1803532
TP for TR 38.810 v1.0.0 on RRM baseline setup





38.810 v1.0.0





Source: Rohde & Schwarz

Discussion: 

Decision: 

The document was Approved.



R4-1802210
TP for TR 38.810 v1.0.1 on RRM Baseline setup





Source: ANRITSU LTD

Abstract: 

Text Proposal to update RRM Baseline setup in TR 38.810 v1.0.1

Discussion: 

Decision: 

The document was Noted.
7.10.6
UE Demodulation [FS_NR_test_methods]

7.10.6.1
Baseline measurement setup [FS_NR_test_methods]

R4-1802261
Specification of antenna test function (ATF) for LTE and NR demod





Source: Keysight Technologies UK Ltd

Discussion: 

Intel: We agreed what is necessary for UE to support baseband testing in the past. Defining the requriements for such reporting requires huge effort. Regarding including phase information in such report, in FR2, the relative phase measurement may not be meaningful comparing with LTE. We would like to focus on defining the requirements on what is the necessarity for UE reporting. 
Keysight: The reporting pattern is under the beam lock situation. If we want to define spatial requirements for baseband testing, we need the antenna pattern reporting. We are not sure if demod requirements will be defined for cross-ploarization. 

Ericsson: we have concerns in general. When performance starts, what is the situation by then? The performance work could be limited by the outcome of the test SI. 

=> Agreement: 

Measurement reporting will in the test control not RRC signalling

RAN4 will ask RAN1 to define the measurement. 

RAN4 will ask RAN5 to define signalling.

RAN4 will further discuss the measurement defiantion and applicability (connected and/or IDLE). 

RAN4 will further define the accuracy performance requirements based on the agreement of measurement definition
RAN4 will further discuss the feasibity of relative phase reporting

RAN4 will further discuss whether to ask RAN5 to consider the potentsion extension of such an ATF to include relative phase
Decision: 

The document was Noted.
R4-1802262
Draft LS to RAN5 cc RAN1/RAN2 on antenna test function for LTE and NR





Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was Noted.

R4-1801807
UE measurements for demodulation test setup in FR2





Source: Intel Corporation

Discussion: 

Decision: 

The document was Noted.
R4-1801809
LS on UE measurements for demodulation test setup in FR2





Source: Intel Corporation

Discussion: 

QC: We can attach agreed WF R4-1801288
Decision: 

The document was Approved.
R4-1802718
Link budget consideration for mmWave Demod Tests





Source: Qualcomm Incorporated

Discussion: 

Anritsu: In our understaning, the calculation is based on thermol noise. UE noise figure and antenna gain shall be considered.
Keysight: We agree with proposal 1. We are check signal level in proposal 2. For proposal 3, we prefer to define the interference level as real signal coming from real directions. 

R&S: For proposal 1, it is a good starting point. However, the SNR level shall also consider the EVM requirements. For proposal 2, it shall based on the conclusion of SNR level. 

QC: For Anritsu, UE noise figure and antenna gain are not considered. For Keysight, we can discuss further on how to add the noise. We can consider the EVM for higher MCS. We shall use the high SNR as starting point. 

Keysight: For proposal 2, what is the measurement point, whether it is output of probe antenna?

Decision: 

The document was Noted.
R4-1802870
Discussion on demodulation Baseline Test System for NR FR2





Source: ROHDE & SCHWARZ

Discussion: 

Decision: 

The document was not treated.



R4-1801808
TP to 38.810 on UE measurements for demodulation test setup in FR2





Source: Intel Corporation

Discussion: 

Decision: 

The document was Approved.


R4-1802208
TP for TR 38.810 v1.0.1 on Demodulation Baseline setup





Source: ANRITSU LTD

Abstract: 

Text Proposal to add Demodulation Baseline setup to TR 38.810 v1.0.1

Discussion: 

Decision: 

The document was Revised in R4-1803425
R4-1803425
TP for TR 38.810 v1.0.1 on Demodulation Baseline setup





Source: ANRITSU LTD

Abstract: 

Text Proposal to add Demodulation Baseline setup to TR 38.810 v1.0.1

Discussion: 

Decision: 

The document was Revised in R4-1803531
R4-1803531
TP for TR 38.810 v1.0.1 on Demodulation Baseline setup





Source: ANRITSU LTD,R&S
Abstract: 

Text Proposal to add Demodulation Baseline setup to TR 38.810 v1.0.1

Discussion: 

Decision: 

The document was Approved.
R4-1802872
TP to TR 38.810 v.1.0.1 on demodulation baseline system





38.810 v..





Source: ROHDE & SCHWARZ

Discussion: 

Decision: 

The document was Noted.
R4-1802719
[DRAFT] Reply LS on mmWave Demod test methodology





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was not treated.


R4-1803046
Test scope and timeline for NR UE performance





Source: Ericsson

Abstract: 

Discussion

Discussion: 

Decision: 

The document was not treated.
8
Liaison and output to other groups

R4-1803466
LS reply to RAN1 on P_0 ranges on UL power control





Source: Huawei

Discussion: 

Decision: 

The document was e-mail approval.

Post-meeting note: The document was approved by email.
9
Revision of the Work Plan

R4-1801763
New SI proposal: Study on Advanced Receivers for LTE V2X





Source: Intel Corporation, LGE

Discussion: 

Decision: 

The document was not treated.



R4-1801764
Motivation for SI: Study on Advanced Receivers LTE V2X





Source: Intel Corporation

Discussion: 

Decision: 

The document was not treated.



R4-1801812
Motivation for SI: Study on radiated test methodology for the verification of multi-antenna reception performance of NR UEs





Source: Intel Corporation

Discussion: 

Decision: 

The document was not treated.



R4-1801813
New SID on Study on radiated test methodology for the verification of multi-antenna reception performance of NR UEs





Source: Intel Corporation

Discussion: 

Decision: 

The document was not treated.



R4-1802426
On new WID to be proposed for REL-16: Support of LTE 6DL/1UL CA 





Source: SoftBank Corp.

Abstract: 

The paper is to show our intention to support 6DL for June RAN-P and procedures in advance.

Discussion: 

Decision: 

The document was not treated.



R4-1802702
Motivation for further performance enhancement for LTE in high speed scenario





Source: Huawei, NTT DOCOMO, HiSilicon

Discussion: 

Decision: 

The document was not treated.



R4-1802703
New WID on further performance enhancement for LTE in high speed scenario





Source: Huawei, NTT DOCOMO, HiSilicon

Discussion: 

Decision: 

The document was not treated.



R4-1802743
New WID on Study on vehicle UE for NR





Source: LG Electronics 

Abstract: 

It is new WID on vehicle UE for NR.

Discussion: 

Decision: 

The document was not treated.



R4-1802744
Motivation of Study on vehicle UE for NR





Source: LG Electronics 

Abstract: 

It is motivation paper for new work item on vehicle UE for NR.

Discussion: 

Decision: 

The document was not treated.



R4-1802021
New WI Proposal for E-UTRA 2.4 GHz TDD Band





Source: GLOBALSTAR Inc.

Discussion: 

Decision: 

The document was not treated.



R4-1802022
Motivation for New E-UTRA 2.4 GHz TDD Band WI





Source: GLOBALSTAR Inc.

Discussion: 

Decision: 

The document was not treated.

10
Future meetings

11
Any other business

R4-1802520
Introduction of CA/DC band combination-based basket approach





Source: Vice chairman (NTT DOCOMO, INC.)

Abstract: 

Introduction of CA/DC band combination-based basket approach is proposed by sharing the advanatege of this approach.

Discussion: 

CMCC: We general agree with the proposals. How many TRs and clarifications TPs in Rel-16?
QC: We also agree with the approach. It is difficult to track the TPs. It is better to structure the TP using template for easy reading and track. 

NTT DoCoMo: The number of TR will be based on assessment. We need to restructure the basket for EN-DC. Significant difference can be observed for LTE+FR1 and LTE+FR2. We may have separated TP. We can share some information in the next meeting. To QC, we can reduce the number of TP if we introduce this approach. We can also consider the improvement of the TPs. We also provide the consideration on how to improve the TPs. 

=> In general, this approach will be introduced for Rel-16. Detailed improvement can be further discussed. 

Decision: 

The document was Endorsed



R4-1802529
Promotion of efficiency of TPs for LTE/NR UL CA and EN-DC





Source: Vice chairman (NTT DOCOMO, INC.)

Abstract: 

Although band combination-based basket approach reduces redundancy for TP related work. There are some duplications not solved by the approach.  This contribution addresses to clarify what we need to include in TPs and its handling.

Discussion: 

Decision: 

The document was Endorsed
R4-1802530
Example WID for LTE CA for Rel-16 based on band combination basket approach





Source: Vice chairman (NTT DOCOMO, INC.)

Abstract: 

Specific example WID using band combination-based approach is provided for LTE-CA.

Discussion: 

Decision: 

The document was Withdrawn.



R4-1802535
Status of improvement of RAN4 workload due to many band combinations 





Source: Vice chairman (NTT DOCOMO, INC.)

Abstract: 

This is the status report to summarize the situation of RAN4 workload improvement. The report will be submitted into RAN.

Discussion: 

Decision: 

The document was Withdrawn.



12
Close of the meeting(No later than Friday, 5 p.m.)

Report prepared by: MCC
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