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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

R4-1808600
Agenda for RAN4-AH-1807






  CR-  rev  Cat:  () v





Source: RAN4 Chairman

Abstract: 

Discussion: 

Decision: 

The document was Approved.



3
Letters / reports from other groups / meetings

4
Rel-15 Work Items for LTE

4.1
Shortened TTI and processing time for LTE[LTE_sTTIandPT]

4.1.1
BS demodulation (36.104)[LTE_sTTIandPT-Perf]

Summary of simulation results
R4-1808687
results summary for sPUCCH and sPUSCH






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution provides results summary for sPUCCH and sPUSCH.
Discussion: 

Decision:

Noted


4.1.1.1
SPUSCH[LTE_sTTIandPT-Perf]

Simulation results
R4-1808683
Simulation results for sPUSCH






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution, initial simulation results are proposed for sPUSCH. We hope the group can consider these simulation results for the performance requirements discussion.

Discussion: 

Decision:

Noted


R4-1808897
Simulation results for SPUSCH






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Abstract: 

In this contrition, both alignment results and impairment results of sPUSCH with DMRS sharing pattern “RDD DD DD RD DD RDD” are provided.
Discussion: 

Decision:

Noted


R4-1809170
Simulation results for SPUSCH






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this contribution we have presented simulation results for SPUSCH.
Discussion: 

Decision:

Noted


R4-1809278
Simulation results for sTTI BS SPUSCH demodulation requirements






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

As per the agreed ad hoc minutes R4-1807977 in RAN4#87, we further share our results about sPUSCH performance requirements
In this contribution, we share our simulation results based on DMRS sharing pattern: RDD DD DD RD DD RDD

Observation 1: The performance with 4Rx is about 3dB better than that with 2Rx.
Discussion: 

Decision:

Noted


CR
CR 36.104
R4-1808686
Performance requirements for SPUSCH





36.104
  CR-  rev  Cat: B (Rel-15) v15.3.0





Source: Ericsson

Abstract: 

CR for performance requirements for SPUSCH

Discussion: 

Decision:

Revised to R4-1809371 (from R4-1808686) 


R4-1809371
Performance requirements for SPUSCH





36.104
  CR-  rev  Cat: B (Rel-15) v15.3.0





Source: Ericsson

Abstract: 

CR for performance requirements for SPUSCH

Discussion: 

Decision:

Endorsed


CR 36.141
R4-1809280
CR: SPUSCH conformance test for 36.141





36.141
  CR-1157  rev  Cat: B (Rel-15) v15.3.0





Source: Huawei

Abstract: 

Provide the CR for sTTI SPUSCH as per the agreements and simulation results.

Discussion: 

Decision:

Agreed


R4-1809372
CR: SPUSCH conformance test for 36.141





36.141
  CR-1157  rev  Cat: B (Rel-15) v15.3.0





Source: Huawei

Abstract: 

Provide the CR for sTTI SPUSCH as per the agreements and simulation results.

Discussion: 

Decision:

Withdrawn


4.1.1.2
SPUCCH[LTE_sTTIandPT-Perf]

Simulation results
R4-1808684
Simulation results for sPUCCH






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution, initial simulation assumption is proposed for sPUCCH. We hope the group can consider these simulation results in the sPUCCH performance requirements discussion.

Discussion: 

Decision:

Noted


R4-1808896
Simulation results for SPUCCH






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Abstract: 

In this contrition, both alignment results and impairment results of sPUCCH with format1a were provided.
Discussion: 

Decision:

Noted


R4-1809171
Simulation results for SPUCCH






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this contribution we have presented simulation results for SPUCCH with format 1a and format 4.
Discussion: 

Decision:

Noted


R4-1809279
Simulation results for sTTI BS SPUCCH demodulation requirements






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

As per the agreed ad hoc minutes R4-1807977 in RAN4#87, we further share our results about sPUCCH performance requirements.
In this contribution, we share our simulation results of sPUCCH for alignment.
Discussion: 

Decision:

Noted


CR
CR 36.104
R4-1808685
Performance requirements for SPUCCH





36.104
  CR-  rev  Cat: B (Rel-15) v15.3.0





Source: Ericsson

Abstract: 

CR for performance requirements for SPUCCH

Discussion: 

Samsung: we can capture the SNR for format 1a. For format 4 the big diverse is observed.

Ericsson: capture the required SNR for format 1a in this meeting.
Decision:

Revised to R4-1809373 (from R4-1808685) 


R4-1809373
Performance requirements for SPUCCH





36.104
  CR-  rev  Cat: B (Rel-15) v15.3.0





Source: Ericsson

Abstract: 

CR for performance requirements for SPUCCH

Discussion: 

Decision:

Endorsed


CR 36.141
R4-1809281
CR: SPUCCH conformance test for 36.141





36.141
  CR-1158  rev  Cat: B (Rel-15) v15.3.0





Source: Huawei

Abstract: 

Provide the CR for sTTI SPUCCH as per the agreements and simulation results.

Discussion: 

Decision:

Agreed


R4-1809374
CR: SPUCCH conformance test for 36.141





36.141
  CR-1158  rev  Cat: B (Rel-15) v15.3.0





Source: Huawei

Abstract: 

Provide the CR for sTTI SPUCCH as per the agreements and simulation results.

Discussion: 

Decision:

Withdrawn


4.1.2
UE demodulation and CSI (36.101)[LTE_sTTIandPT-Perf]

Simulation assumptions
R4-1808812
Update of simulation assumption for sTTI UE demodulation and CSI requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution is the update of the simulation assumption of UE demodulation and CSI reporting test for sTTI.

Discussion: 

Decision:

Noted


Summary of simulation results
R4-1808813
Summary of simulation results for sTTI UE demodulation requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This sheet summarizes the simulation results of SPDCCH and slot/subslot-PDSCH demodulation.

Discussion: 

Decision:

Noted


4.1.2.1
Demodulation[LTE_sTTIandPT-Perf]
Way forward
R4-1809375
Way forward on reference channels for sTTI demodulation and CSI requirements






  CR-  rev  Cat:  () v





Source: Qualcomm, Ericsson, Huawei
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


4.1.2.1.1
Slot-PDSCH/subslot-PDSCH[LTE_sTTIandPT-Perf]

Remaining issues
R4-1808601
Simulation results and FRC table proposals for FDD sPDSCH demodulation






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 

In this paper, we propose the FRC tables and present the corresponding simulation result for the FDD sPDSCH demodulation based on the agreed simulation assumption in the RAN4 #87 meeting. 

Observations made in this paper are summarized as follows:

Observation 1. For CRS-based slot-based PDSCH with proposed FRC table in Table 1 with EVA30 channel, 70% max throughput can be achieved at SNR of 11.66dB.
Observation 2. For CRS-based subslot-based PDSCH, different TE implementation of retransmission scheme may result in the demodulation performance difference of up to 1dB.

Observation 3. For CRS-based subslot-based PDSCH with proposed FRC table in Table 2 with EVA30 channel, 70% max throughput can be achieved at SNR of 9.71dB when retransmission is on the subslot with the same condign as the first transmission. In case retransmission can happen on the sublsot with different coding rate as first transmission, 70% max throughput can be achieved at SNR of 10.15dB to 10.4dB depending on the retransmission scheme and considered HARQ timeline.

Proposal 1. We propose to use Table 1 as FRC table for CRS-based slot-based PDSCH.

Proposal 2. We propose to use Table 2 as FRC table for CRS-based subslot-based PDSCH
Proposal 3. For subslot-based PDSCH, to deal with the issue of having different coding rate between first transmission and retransmissions, we propose the following options: 

· Option 1: Specify a retransmission scheme for TE for the PDSCH test such that retransmission can happen only on the subslot with comparable coding rate as first transmission.

· Option 2: Specify a retransmission scheme for TE for the PDSCH test such that retransmission follows HARQ timeline, i.e., for the first transmission at subframe n, retransmission on the first available DL after n+8 (or 12).

Proposal 4. We propose to use Table 3 as FRC table for DMRS-based slot-based PDSCH.

Proposal 5. We propose to use Table 4 as FRC table for DMRS-based subslot-based PDSCH.
Discussion: 

Huawei: option 1 is from testing point of view. Option 2 corresponds to network operation.
Decision:

Noted


R4-1808808
Simulation results of PDSCH for sTTI UE demodulation requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution discusses the remaining open issues on the PDSCH demodulation requirements for sTTI.
Proposal 1: For CRS-based slot-PDSCH tests, slots used for the retransmission are limited as follows:

	Slot for the initial transmission
	Slots used for the retransmission

	Slot 0
	Slot 0

	Slot 1
	Slot 1


Proposal 2: For CRS-based subslot-PDSCH tests, subslots used for the retransmission are limited as follows:

	Subslot for the initial transmission
	Subslots used for the retransmission

	Subslot 1
	Subslot 1, Subslot 5

	Subslot 2
	Subslot 2, Subslot 4

	Subslot 3
	Subslot 3

	Subslot 4
	Subslot 2, Subslot 4

	Subslot 5
	Subslot 1, Subslot 5


Proposal 3: For DMRS-based slot/subslot-PDSCH tests, apply the same retransmission rule as CRS-based slot/subslot-PDSCH tests. 

Proposal 4: For DMRS-based subslot-PDSCH, if BS does not schedule PDSCH in subslot 1, BS should not not schedule PDSCH in subslot 2, and if BS does not schedule PDSCH in subslot 3, BS should not schedule PDSCH in subslot 4.

Proposal 5: Set target coding rate to 0.45 for CRS-based subslot-PDSCH to avoid huge performance gap among subslots. 

Discussion: 

Decision:

Noted


R4-1809311
Discussion on FRC for sTTI PDSCH demodulation performance requirements






  CR-  rev  Cat:  () v





Source: HuaWei Technologies Co., Ltd

Abstract: 

This contribution share our view about the FRC for DMRS based sPDSCH demodulation performance requirements.
In this contribution, we shared our calculation about the channel bits and TBS for different sPDSCH cases for better simulation results alignment among companies, and also give our proposals for some open configurations:
Proposal 1: Not consider subframe#0 and subframe#5 in the test.
Proposal 2: Agreed to use the FRC defined in section 2.2 for DMRS-based sPDSCH demodulation performancethe requirements.

Discussion: 

Decision:

Noted


Simulation results
R4-1809282
Simulation results for sTTI PDSCH demodulation requirements






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

As per the agreed WF R4-1808475 and simulation assumptions R4-1805493 in RAN4#87, we share our results for sPDSCH.
In this contribution, we share our simulation results for alignments.
Discussion: 

Decision:

Revised to R4-1809362 (from R4-1809282) 


R4-1809362
Simulation results for sTTI PDSCH demodulation requirements






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

As per the agreed WF R4-1808475 and simulation assumptions R4-1805493 in RAN4#87, we share our results for sPDSCH.
In this contribution, we share our simulation results for alignments.
Discussion: 

Decision:

Noted


4.1.2.1.2
SPDCCH[LTE_sTTIandPT-Perf]

Simulation results
R4-1808602
Simulation results for CRS-based FDD sPDCCH demodulation






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 

In this paper, we present the c simulation result for the CRS-based FDD sPDCCH demodulation based on the agreed simulation assumption in the RAN4 #87 meeting. 

Observations made in this paper are summarized as follows:

Observation 1. For CRS-based PDCCH, Pm-dsg of < 1% at SNR can be achieved at SNR of 1.37dB and 0.78dB with slot-based and subslot-based sPDCCH, respectively.
Discussion: 

Decision:

Noted


R4-1808809
Simulation results of SPDCCH for sTTI UE demodulation requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution shows the simulation results of SPDCCH demodulation requirements. 
Proposal: We propose to consider our simulation results for SPDCCH demodulation requirements.
Discussion: 

Decision:

Noted


R4-1809283
Simulation results for sTTI UE SPDCCH demodulation requirements






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

As per the updated simulation assumption R4-1805493 in RAN4#87, we share the results for sTTI PDCCH.
In this contribution, we share our simulation results for alignments.
Discussion: 

Decision:

Revised to R4-1809363 (from R4-1809283) 


R4-1809363
Simulation results for sTTI UE SPDCCH demodulation requirements






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

As per the updated simulation assumption R4-1805493 in RAN4#87, we share the results for sTTI PDCCH.
In this contribution, we share our simulation results for alignments.
Discussion: 

Decision:

Noted


4.1.2.2
CSI reporting[LTE_sTTIandPT-Perf]

Reference channel
R4-1808603
Discussion on CQI2MCS mapping tables for sTTI CSI reporting test






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 

In this paper, we present the discussion on simulation assumptions and CQI2MCS tables for CSI reporting based on the agreements in RAN4#87meeting.
Observations made in this paper are summarized as follows:

Observation 1. Note the CQI2MCS tables for CRS-based in Section 2.1 do not include the symbols for sPDCCH transmission. 

Observation 2. Note the CQI2MCS tables for DMRS-based in Section 2.2 do not include the symbols for sPDCCH transmission. 

Proposal 1. We propose to use Table 1 as CQI2MCS table for CRS-based slot-based PDSCH based on the agreed simulation assumptions in RAN4#87 meeting [1].
Proposal 2. We propose to use Table 2 as CQI2MCS table for CRS-based subslot-based PDSCH based on the agreed simulation assumptions in RAN4#87 meeting [1].

Proposal 3. We propose to consider sPDCCH configuration with aggregation level 2 on one OFDM symbol for CRS-based CSI reporting test. 

Proposal 4. We propose to use Table 3 as CQI2MCS table for DMRS-based slot-based PDSCH based on the agreed simulation assumptions in RAN4#87 meeting [1].

Proposal 5. We propose to use Table 4 as CQI2MCS table for DMRS-based subslot-based PDSCH based on the agreed simulation assumptions in RAN4#87 meeting [1].
Proposal 6. We propose to consider CRS-based sPDCCH configuration with aggregation level 4 on two OFDM symbols for DMRS-based CSI reporting test.
Discussion: 

Decision:

Noted


R4-1809284
Discuss on sTTI UE CSI test






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

As per the agreed WF R4-1808475 and simulation assumption R4-1805493 in RAN4#87, we share our results for sTTI CSI test.
In this contribution, based on the agreed simulation assumptions and WF[1~2], we share our view about the CQI reporting test for sTTI, and give our proposals are:
Proposal1: Agreed to use the above FRC table for CQI to MCS mapping for CRS-based and DMRS-based PUSCH 3-1 wideband CQI reporting for subslot/slot TTI.

Discussion: 

Decision:

Noted


4.1.2.2.1
Aperiodic reporting based on CRS[LTE_sTTIandPT-Perf]

R4-1808810
CQI reporting tests for CRS-based PDSCH






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution discusses the CQI2MCS table for CQI reporting test for CRS-based slot/subslot-PDSCH.
Proposal 1: Configure AL4 for SPDCCH for CRS-based CQI test. 

Proposal 2: Set two sets of test points {3, 4} and {13, 14} for both slot-based and subslot-based wideband CQI reporting test.

Proposal 3: Reuse the existing criteria, i.e., α=20%, γ=1.05, δ=0.02.
Discussion: 

Decision:

Noted


4.1.2.2.2
Aperiodic reporting based on CSI-RS[LTE_sTTIandPT-Perf]

R4-1808811
CQI reporting tests for DMRS-based PDSCH






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution discusses the CQI2MCS table for CQI reporting test for DMRS-based slot/subslot-PDSCH.
Proposal 1: Configure AL8 for CRS based SPDCCH for DMRS-based CQI test.
Proposal 2: Set two sets of test points {3, 4} and {12, 13} for both slot-based and subslot-based wideband CQI reporting test.

Proposal 3: Reuse the existing criteria, i.e., α=20%, γ=1.05, δ=0.02.

Discussion: 

Qualcomm: we are OK AL8 but propose to use CRS based SPDCCH.
Decision:

Noted


4.2
Enhancement of Base Station (BS) RF and EMC requirements for Active Antenna System (AAS)[AASenh_BS_LTE_UTRA]

4.2.1
Performance Requirements[AASenh_BS_LTE_UTRA-Perf]

R4-1809518 eAA ad-hoc meeting mintues





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Approved.
4.2.1.1
RF conformance[AASenh_BS_LTE_UTRA-Perf]

4.2.1.1.1
General[AASenh_BS_LTE_UTRA-Perf]

Draft CR to TS
R4-1809196
Discussion on OTA test configurations






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Discuss how test configurations can be updates so they are suitable for the new OTA requirements

Discussion: 

Ericsson: EIRP shall be the declared EIRP. Some directional requirements are not for direction pair, e.g., EVM. 
Huawei: We can find suitable method in this week. 

Decision: 

The document was Noted.
R4-1809195
draft CR to TS 37.145-2 - Update applicability of requirements (5)





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

Update the applicability of requirements and the test configuration definitions so they are suitable for all the OTA requirements

Discussion: 

Ericsson: we have some comments in the previous paper. 
Nokia: there are some typos 

Decision: 

The document was Revised in R4-1809415
R4-1809415
draft CR to TS 37.145-2 - Update applicability of requirements (5)





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

Update the applicability of requirements and the test configuration definitions so they are suitable for all the OTA requirements

Discussion: 

Decision: 

The document was Endorsed.

R4-1809167
Adding tables for test tolerance and derivation of test requirements in Annex C





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Huawei: We also have paper on introducing the TT. We may need [] for some TT values
Nokia: We agreed with Huawei that some values are not agreed which cannot be included. We also have different requirements for different BS class which shall be reflected in the table. 

Ericsson: For TT value, we need to discuss the MU first and make decision. We need some clarification on the TT value for Tx IMD. 

Huawei: We think we do not need the NB-IoT. 

NTT DoCoMo: the table is based on 37.104. We can further improve the table based on the discussion. 

Decision: 

The document was Noted.



R4-1809188
draft CR to TS 37.145-2  - Update TT annex





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

Capture the agreed TT values in the annex of the TS

Discussion: 

Huawei: The difference is our paper is we quote the core requirements in the core spec. 
Ericsson: it is better to clarify the TT for Tx IMD. 

Nokia: We need to agree on the MU first. We have paper on deriving the MU. In current table, we apply the TT only for wanted signal instead of the interference signal. 

Ericsson: We do not want to tight the emission requirements by defining the zero TT for Tx IMD. 

Huawei: TT for IMD is FFS. 

Nokia: There are some values in the table which we need to discuss MU first. 


Huawei: We have already agreed the MU for directional requirements. 

Ericsson: Even MU is agreed, we still need to agree on the TT.

Nokia: Our view is if MU is larger than the conductive requirements, we need to discuss if we are going to use the same TT value as conductive requirements

Decision: 

The document was Revised in R4-1809416
R4-1809416
draft CR to TS 37.145-2  - Update TT annex





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

Capture the agreed TT values in the annex of the TS

Discussion: 

Decision: 

The document was Endorsed.



R4-1808864
Draft CR to 37.145-2: Improvement of text related to OTA extreme condition testing in Annex G.7





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

In Annex G.7 details for OTA extreme condition testing was added last meeting. In this draftCR, some editorial corrections to improve the test is presteted for approval.

Discussion: 

Huawei: we may need to more clean up. 
Ericsson: We can further discuss 

NEC: Why the chamber size is similar as AAS BS. We can say the chamber size is smaller than far field. We do not want to limit the test methods 

NTT DoCoMo: Why the material is limited to the material used for the BS. We think other material can be used. 

ZTE: We have similar concerns as NTT DoCoMo. In our understanding, the proposed text are limiting the test methods. 

Ericsson: The intension is have similar material. We can improve the wording. 

Nokia: There are som typos

Decision: 

The document was Revised in R4-1809417
R4-1809417
Draft CR to 37.145-2: Improvement of text related to OTA extreme condition testing in Annex G.7





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

In Annex G.7 details for OTA extreme condition testing was added last meeting. In this draftCR, some editorial corrections to improve the test is presteted for approval.

Discussion: 

Decision: 

The document was Endorsed.
Draft CR to TR

R4-1808629
Draft CR to TR 37.843: Miscellaneous corrections





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Miscellaneous corrections to different sections of the TR

Discussion: 

Nokia: There are some yellow highlights in the previous changes which causes confusion in reading this CR. 
Huawei: We agreed this approach for NR. We need to maintain the previous changes. We can provide the draft TR before the next meeting and companies can accept all the changes and only keep your own changes in the next meeting. 

Ericsson: We may need to be careful about accepting the preivous changes to avoiding missing information of changes on changes. 

Nokia: It is good to use the same approach for NR and eAAS. 

Nokia: We need to add [] on the all conformance directions since the single direction is in []. We shall avoid the wording of “as close as possible”. 

Ericsson: We may not need the [] in the single direction. For TR, it may be ok but we are open to change the wording. 

Huawei: We may need further corrections. 

Huawei (Rapporteur): From Aug meeting, companies can accept the previous changes in the TR and only add the new changes. Rapporteur can maintain the previous changes in the big CR

Decision: 

The document was Revised in R4-1809418
R4-1809418
Draft CR to TR 37.843: Miscellaneous corrections





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Miscellaneous corrections to different sections of the TR

Discussion: 

Decision: 

The document was Endorsed.



4.2.1.1.2
Transmitter Directional Requirements[AASenh_BS_LTE_UTRA-Perf]

4.2.1.1.2.1
MU and TT analysis[AASenh_BS_LTE_UTRA-Perf]

R4-1809162
draftCR for TR37.843 – Radiated transmit power





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Huawei: Not sure if we need to repeat the information. 
Ericsson: We agree with Huawei that we may not need this  

NEC: We do not need this since it has been covered by general section. 

Decision: 

The document was Noted
R4-1808999
EIRP accuracy in extreme conditions






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

EIRP accuracy requirement has been specified in the core specification, but test measurement uncertainty and test tolerance are still open. In this contribution we provide a proposal for measurement uncertainty for the far field method.

Discussion: 

Huawei: We need more discussion on the MU of radom in this paper. 
Ericsson: We have some concerns on MU. We need further discussion on the MU for quite zone. Some MU can be cancelled in the calibration. 

NTT DoCoMo: We do not think the MU of absorber will be changed according to the temperature.

Nokia: There are some absorber inside the temperature chamber

Nokia: We did extensive study on the MU as proposed in this paper.   

Decision: 

The document was Noted.
R4-1809202
MU for extreme testing






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

MU analysis for OTA extreme EIRP accuracy.

Discussion: 

Nokia: we belive the number in this paper are not realistic. 
Ericsson: We intend to agree with Huawei analysis on the MU. 

ZTE: We think the penetration loss could be different in differnet temperature 

Huawei: We can further discuss these values. We need to consider the suitable material for radome which may not vary much according to temperature. Larger MU will have impact to the products. 

ZTE: Selection of material shall have some flexibilities. We need to consider many aspects not only form the test perspective. 

Ericsson: MU of radome can be addressed in the calibration stage. 

Nokia: MU has nothing with the product performance. 

Decision: 

The document was Noted.
R4-1809204
draft CR to TS 37.145-2 - MU and TT for extreme testing





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

Apply the extreme testing MU and TT in the conformance spec.

Discussion: 

Decision: 

The document was Noted.
R4-1809203
draft CR to TR 37.843 - MU budget for extreme testing.





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

Capture MU budget for extreme testing in TR.

Discussion: 

Decision: 

The document was Revised in R4-1809419
R4-1809419
draft CR to TR 37.843 - MU budget for extreme testing.





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

Capture MU budget for extreme testing in TR.

Discussion: 

Decision: 

The document was Endorsed.
R4-1809256
Draft CR to TR 37.843 OTA Frequency Error measurement in Near Field Test Range





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: MVG Industries

Abstract: 

Adding text for OTA Frequency Error measurement in Near Field Test setup

Discussion: 

Huawei present the paper on behalf of MVG
Decision: 

The document was Endorsed



R4-1809260
Draft CR to TR 37.843 OTA Occupied Bandwidth measurement in Near Field Test Range





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: MVG Industries

Abstract: 

Adding text for OTA Occupied Bandwidth measurement in Near Field Test setup

Discussion: 

Huawei present the paper on behalf of MVG

NEC: we need to understand the reason the no impact to MU of occupied bandwidth  
Decision: 

The document was Revised in R4-1809420
R4-1809420
Draft CR to TR 37.843 OTA Occupied Bandwidth measurement in Near Field Test Range





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: MVG Industries

Abstract: 

Adding text for OTA Occupied Bandwidth measurement in Near Field Test setup

Discussion: 

Decision: 

The document was Revised in R4-1809521
R4-1809521
Draft CR to TR 37.843 OTA Occupied Bandwidth measurement in Near Field Test Range





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: MVG Industries

Abstract: 

Adding text for OTA Occupied Bandwidth measurement in Near Field Test setup

Discussion: 

Decision: 

The document was Endorsed.


R4-1809255
Draft CR to TR 37.843 MU for EVM measurement in a Near Field Test Range





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: MVG Industries

Abstract: 

Adding text for MU assessment of EVM measurement in a Near Field Test setup

Discussion: 

Huawei present the paper on behalf of MVG

Ericsson: Some revision is needed. 
Decision: 

The document was Revised in R4-1809421
R4-1809421
Draft CR to TR 37.843 MU for EVM measurement in a Near Field Test Range





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: MVG Industries

Abstract: 

Adding text for MU assessment of EVM measurement in a Near Field Test setup

Discussion: 

Decision: 

The document was Endorsed.



4.2.1.1.2.2
Draft CRs from section editor[AASenh_BS_LTE_UTRA-Perf]

R4-1809190
draft CR to TS 37.145-2 - Update TX directional requirements





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

Update the Tx directions test requirements to include the TT values

Discussion: 

Decision: 

The document was Endorsed
R4-1808633
Improvements to procedure descriptions for TX directional requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discusses improvements and corrections needed to the TX directional requirements

Discussion: 

Huawei: In general, we think the issue is valid but we have some difficult to understand the changes. 
Huawei: On proposal 4, it is different from what we agreed for the declaration part. We may need some revision in the TPs. 

Ericsson: We can use other wording, e.g., align with the test antenna. We can further discuss. We may need some update on the declaration. 
Decision: 

The document was Noted.



R4-1808634
Clarification of BS alignment text for the EIRP accuracy procedure





37.145-2
  CR-  rev  Cat: F (Rel-13) v13.7.0





Source: Ericsson

Abstract: 

Clarifies the text describing how the BS is aligned with the receiver antenna; proposal to unify the description in all releases

Discussion: 

Decision: 

The document was Revised in R4-1809422\



R4-1809422
Clarification of BS alignment text for the EIRP accuracy procedure





37.145-2
  CR-  rev  Cat: F (Rel-13) v13.7.0





Source: Ericsson

Abstract: 

Clarifies the text describing how the BS is aligned with the receiver antenna; proposal to unify the description in all releases

Discussion: 

Decision: 

The document was Revised in R4-1809519
R4-1809519
Clarification of BS alignment text for the EIRP accuracy procedure





37.145-2
  CR-  rev  Cat: F (Rel-13) v13.7.0





Source: Ericsson

Abstract: 

Clarifies the text describing how the BS is aligned with the receiver antenna; proposal to unify the description in all releases

Discussion: 

Decision: 

The document was Revised in R4-1809526
R4-1809526
Clarification of BS alignment text for the EIRP accuracy procedure





37.145-2
  CR-  rev  Cat: F (Rel-13) v13.7.0





Source: Ericsson

Abstract: 

Clarifies the text describing how the BS is aligned with the receiver antenna; proposal to unify the description in all releases

Discussion: 

Decision: 

The document was Revised in R4-1809527
R4-1809527
Clarification of BS alignment text for the EIRP accuracy procedure





37.145-2
  CR-  rev  Cat: F (Rel-13) v13.7.0





Source: Ericsson

Abstract: 

Clarifies the text describing how the BS is aligned with the receiver antenna; proposal to unify the description in all releases

Discussion: 

Decision: 

The document was Agreed.
R4-1808635
Clarification of BS alignment text for the EIRP accuracy procedure





37.145-2
  CR-  rev  Cat: A (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Category A CR

Discussion: 

Decision: 

The document was Agreed.



R4-1808637
Draft CR to TS 37.145-2: Cleanup of procedural text for power related directional requirements





37.145-2
  CR-  rev  Cat: F (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Proposes improvements to the descriptions of TX power related directional requirements

Discussion: 

Huawei: Not need to repeat the information 
Ericsson: we need to be careful about difference between EIRP and measurement on the peak direction. 

Nokia: Can we remove other directions since only beam peak direction is used? 

Ericsson: The test procedure is aligned with Rel-13.

Nokia: we can also change the Rel-13 specification. 

Huawei: we still need the center of direction.   

Decision: 

The document was Revised in R4-1809423

R4-1809423
Draft CR to TS 37.145-2: Cleanup of procedural text for power related directional requirements





37.145-2
  CR-  rev  Cat: F (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Proposes improvements to the descriptions of TX power related directional requirements

Discussion: 

Decision: 

The document was Endorsed.
R4-1808636
Draft CR to TR 37.843: Cleanup of directional TX power related procedures





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Proposes improvements to the descriptions of TX power related directional requirements

Discussion: 

Nokia: some typo
Decision: 

The document was Revised in R4-1809424
R4-1809424
Draft CR to TR 37.843: Cleanup of directional TX power related procedures





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Proposes improvements to the descriptions of TX power related directional requirements

Discussion: 

Decision: 

The document was Endorsed.

R4-1808639
Draft CR to 37.145-2: Cleanup of procedural text for signal quality related directional requirements





37.145-2
  CR-  rev  Cat: F (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Proposes improvements to the descriptions of the signal quality requirements

Discussion: 

Huawei: For EVM, we have agreed the conformance directions in the TR. 
Ericsson: Whether it is narrowest or widest shall be implementation. 

Huawei: We need to include the guidance for testing in the core spec.  

Decision: 

The document was Revised in R4-1809425



R4-1809425
Draft CR to 37.145-2: Cleanup of procedural text for signal quality related directional requirements





37.145-2
  CR-  rev  Cat: F (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Proposes improvements to the descriptions of the signal quality requirements

Discussion: 

Decision: 

The document was Endorsed.
R4-1808640
Draft CR to TR 37.843: Cleanup of TX signal quality related procedures





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Proposes improvements to the descriptions of the signal quality requirements

Discussion: 

Decision: 

The document was Revised in R4-1809426
R4-1809426
Draft CR to TR 37.843: Cleanup of TX signal quality related procedures





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Proposes improvements to the descriptions of the signal quality requirements

Discussion: 

Decision: 

The document was Endorsed.



R4-1809189
draft CR to TS 37.145-2  - Update MU TX table





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

Update the MU table in conformance specification with the agreed values and background.

Discussion: 

NEC: why some requirements are deleted? 
Nokia: Many entries are FFS which are supposed to be agreed in this week. We can revise it and capture the latest agreement in this week. 

Huawei: We can revise it and capture the agreement in this week. Only one deleted requirements are spurious emission which is coped from the conduct requirements. 

NEC: We can check futher 

Decision: 

The document was Revised in R4-1809427
R4-1809427
draft CR to TS 37.145-2  - Update MU TX table





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

Update the MU table in conformance specification with the agreed values and background.

Discussion: 

Decision: 

The document was Endorsed.



4.2.1.1.3
Receiver Directional requirements[AASenh_BS_LTE_UTRA-Perf]

4.2.1.1.3.1
MU and TT analysis[AASenh_BS_LTE_UTRA-Perf]

ACS etc

R4-1808654
Necessity of PA for OTA Adjacent channel selectivity and narrowband blocking measurement for eAAS for FR1






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Analyzes need for PA

Discussion: 

Nokia: is it correct understanding that out-of-band blocking and co-location blocking are not considered  in the analysis ?

Ericsson: Yes

Huawei: We have similar analysis. We have different margin results. We consider to add MU for PA. 


Ericsson: we compare the analysis in our paper and Huawei paper. We have some difference in the anteann gain, sensivities. More margin are considered in our paper. 

Decision: 

The document was Noted.
R4-1808658
Proposals on MU and TT for OTA receiver directional requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides our proposals to conclude on the two open issues relating to the MU, as well as our proposal on deciding the test tolerances for OTA receiver directional requirements.

Discussion: 

NTT DoCoMo: For proposal 1, what is the contributor for this value? For Rx spurious emission value, we can use the zero TT not only for eAAS but also for NR. 
Huawei: For PA issue, not sure if the high-end signal geneator is ok. Not sure how to apply the MU and TT according to proposal 3. 
Ericsson: we support the idea to agree on the MU first. 

Nokia: For proposal 1, we had value for FR1. For FR2, we see the value proposed by two different TE vendors. For Rx spurious emission requirements, we still need further discussion on the core requirements for FR2. For Huawei, it depends on the antenna gain. We do not want to fix the TT first before the MU is agreed. We can agree the MU first. We can further discuss how to share the pain between MU and TT. 

Decision: 

The document was Noted.
R4-1809184
How to calculate MU for OTA RX directional requirements






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Discuss MU calculations for RX directional requirements.

Discussion: 

Ericsson: the difference between our analysis are OTA sensivity and antenna gain. Not sure if the analysis if the worst case of worse cases. 
Nokia: We also think we are looking at the concern case. 

Huawei: We think our analysis on the signal generators are different from Nokia and Ericsson. 
Nokia: On the mismatch error, we may have different MU for different test methods. We are ok to use 0.2dB. We do not have strong preference. 

Ericsson: We need to align the value in the TR. 

Huawei: We think Ericsson, Huawei and Nokia have quite similar value. 

NTT DoCoMo: We need to focus on up to 6GHz in the WF. For FR2, we can further address in the NR conformance test. 

Decision: 

The document was Noted.
R4-1809185
MU and TT values for OTA Rx directional requirements






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Summary of Rx direction MU and TT values for approval

Discussion: 

Decision: 

The document was Noted.
R4-1808644
On measurement uncertainty for OTA Adjacent channel selectivity, in-channel selectivity, narrowband blocking, In-Band Blocking, RX Intermodulation for eAAS






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Proposes MU for these requirements based on the agreement from the last meeting

Discussion: 

Decision: 

The document was Noted.



R4-1808661
Proposals on MU for OTA receiver adjacent channel selectivity, general blocking, and narrowband blocking requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides our proposals on the MU for the OTA receiver adjacent channel selectivity, general blocking, and narrowband blocking requirements.

Discussion: 

Nokia: We can agree the approach of deriving MU first in the WF. 
Ericsson: We agreed the value in the conductive specifications already.

Decision: 

The document was Noted.
R4-1809428 WF on MU of receiver directional requirements 





Source: Nokia, Nokia Shanghai Bell, Ericsson, Huawei, NTT DOCOMO, INC
Abstract: 

Discussion: 

Decision: 

The document was Approved.


R4-1808646
Draft CR to 37.843: Correction of IAC MU for RX requirements





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Aligns the MU for the IAC to the agreement last meeting for directional requirements

Discussion: 

Decision: 

The document was Noted.
R4-1808662
Draft CR to TR 37.843: MU for OTA receiver adjacent channel selectivity, general blocking, and narrowband blocking requirements (10.3.5.x)





37.843
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Fill in the MU for OTA receiver adjacent channel selectivity, general blocking, and narrowband blocking requirements.

Discussion: 

Decision: 

The document was Noted.
R4-1808656
Draft CR for TR37.843 Compact Antenna Test Range for OTA adjacent channel selectivity, narrow-band blocking, and general blocking





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Provides procedure and MU for CATR

Discussion: 

Huawei: We can include the derivation of MU in some general section. 
Nokia: it is also our understanding that we do not need to repeat the information. 1D CATR is missing in this week. Do we need to include all these 4 methods in the TR. 

Ericsson: We can work on the general section. We prefer to focus on the IAC and CATR in this TP. We can leave  the near field in other contributions. 
Huawei: we do not need to limit the test methods. We can agree based on what has been proposed. 

Decision: 

The document was Revised in R4-1809429
R4-1809429
Draft CR for TR37.843 MU for OTA adjacent channel selectivity, narrow-band blocking, and general blocking for IAC and CATR 





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Provides procedure and MU for CATR

Discussion: 

Decision: 

The document was Endorsed.


In Channel selectivity

R4-1808657
Draft CR for TR37.843 Compact Antenna Test Range for OTA in channel selectivity





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Provides procedure and MU for CATR

Discussion: 

Huawei: We need to avoid the repeation of the informations. 
Decision: 

The document was Revised in R4-1809430
R4-1809430
Draft CR for TR37.843 MU of OTA in channel selectivity for IAC and CATR





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Provides procedure and MU for CATR

Discussion: 

Decision: 

The document was Endorsed.
R4-1808665
Proposals on MU for OTA receiver in-channel selectivity requirement






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides our proposals on the MU for the OTA receiver in-channel selectivity requirement.

Discussion: 

Decision: 

The document was Noted.



R4-1808666
Draft CR to TR 37.843: MU for OTA receiver in-channel selectivity requirement (10.3.7.x)





37.843
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Fill in the MU for OTA receiver in-channel selectivity requirement.

Discussion: 

Decision: 

The document was Noted.
Dynamic Range

R4-1808645
Draft CR to TR 37.843: MU for RX dynamic range requirement





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Proposes MU for the RX dynamic range requirement; this requirement differs from the other receiver requirements

Discussion: 

Nokia: We consider the different mismatch error in our paper. We need to consider both OTA the conductive 

Huawei: We need some clean up. 

Ericsson: No mismatch of conductive is included in this proposal. 

Nokia: We have different understanding. We may have larger return power which may impact to the MU.  
Huawei: Some comments on the demodulation requirements. 11111

Decision: 

The document was Noted.

R4-1808659
Proposals on MU for OTA receiver dynamic range requirement






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides our proposals on the MU for the OTA receiver dynamic range requirement.

Discussion: 

Decision: 

The document was Noted.
R4-1808660
Draft CR to TR 37.843: MU for OTA receiver dynamic range requirement (10.3.4.x)





37.843
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Fill in the MU for OTA receiver dynamic range requirement.

Discussion: 

Decision: 

The document was Revised in R4-1809431
R4-1809431
Draft CR to TR 37.843: MU for OTA receiver dynamic range requirement (10.3.4.x)





37.843
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Fill in the MU for OTA receiver dynamic range requirement.

Discussion: 

Decision: 

The document was Endorsed.
Rx intermodulation
R4-1808663
Proposals on MU for OTA receiver intermodulation requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides our proposals on the MU for the OTA receiver intermodulation requirements.

Discussion: 

NTT DoCoMo: 1 sigma value shall be used in the MU table instead of 2 sigma
Nokia: We agreed that we are going to apply the same approach as other Rx requiremetns. 

Decision: 

The document was Noted.
R4-1808664
Draft CR to TR 37.843: MU for OTA receiver intermodulation requirements (10.3.6.x)





37.843
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Fill in the MU for OTA receiver intermodulation requirements.

Discussion: 

Decision: 

The document was Noted.
R4-1808775
Draft CR for TR37.843 Compact Antenna Test Range for OTA Receiver intermodulation





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson France S.A.S

Abstract: 

Proposal for RX IM procedure & MU

Discussion: 

Decision: 

The document was Revised in R4-1809432
R4-1809432
Draft CR for TR37.843 MU of OTA Receiver intermodulation for IAC and CATR





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson France S.A.S

Abstract: 

Proposal for RX IM procedure & MU

Discussion: 

Decision: 

The document was Endorsed.
4.2.1.1.3.2
Draft CR from section editor[AASenh_BS_LTE_UTRA-Perf]

R4-1808626
Correction to test model for radiated sensitivity test





37.145-2
  CR-  rev  Cat: F (Rel-13) v13.7.0





Source: Ericsson

Abstract: 

Corrects inconsistency in test model and B,M,T measurement points and also clarifies power setting text for the trannsmitter

Discussion: 

Huawei: We do not understand we need this change. It is better to define  the test configuration. If some error in the defiantion, we can change. 
Ericsson: There are some difference between definition and test procedure. 

Decision: 

The document was Noted



R4-1808627
Correction to test model for radiated sensitivity test





37.145-2
  CR-  rev  Cat: A (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Category A CR

Discussion: 

Decision: 

The document was Withdrawn.



R4-1808630
Receiver requirements TS procedure text improvements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discusses improvements for TS procedural text for receiver requirements

Discussion: 

Huawei: We agreed the current approach of co-location needs some improvement. 
Ericsson: We had similar paper in previous meeting. 

Decision: 

The document was Noted.



R4-1808631
Draft CR to 37.145-2: Clarification of receiver test procedures





37.145-2
  CR-  rev  Cat: F (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Text improvements for receiver test procedure descriptions

Discussion: 

Huawei: We had same comment. 
Decision: 

The document was Noted.



R4-1809186
draft CR to TS 37.145-2 - Update RX directional requirements





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

Apply MU and TT values to the Rx directional test requirements

Discussion: 

Decision: 

The document was Revised in R4-1809433
R4-1809433
draft CR to TS 37.145-2 - Update RX directional requirements





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

Apply MU and TT values to the Rx directional test requirements

Discussion: 

Decision: 

The document was Approved.



R4-1809187
draft CR to TS 37.145-2  - Update MU RX table





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

Update the RX directional test requirements to include the TT

Discussion: 

Ericsson: If we can merge this one and previous one.  
Nokia: We may need more time to discuss the TT after we agreed on MU. 

Decision: 

The document was Revised in R4-1809434
R4-1809434
draft CR to TS 37.145-2  - Update MU RX table





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

Update the RX directional test requirements to include the TT

Discussion: 

Decision: 

The document was Noted



R4-1809520
WF on TT for OTA Rx directional requirements 






Source: Nokia, Ericsson, Huawei, NTT DoComo

Abstract: 

Update the RX directional test requirements to include the TT

Discussion: 

Decision: 

The document was Approved.
4.2.1.1.4
In-band TRP requirements[AASenh_BS_LTE_UTRA-Perf]

R4-1809193
Discussion on conformance beam directions of requirements valid for OTA coverage range






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Discuss how the beam direction is defined for requirements in the OTA coverage area

Discussion: 

Decision: 

The document was Noted.



R4-1809194
Discussion on conformance beam definitions for TRP requirements.






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Discuss how the TX is set up for TRP emissions requirements.

Discussion: 

Ericsson: We agreed with this proposal. We may need some wording changes 
Nokia: We agreed with proposals. The proposals can be applied for both in-band TRP and out-of band TRP. 

Huawei: We have TPs for TS on this section. 

Decision: 

The document was Noted.



R4-1809097
Beam sweeping – inband measurements results for TRP






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

TRP measurement results for in-band signals when using beam sweeping technique

Discussion: 

Huawei: Do we capture this method in the TRP measurement method? 
Ericsson: We think this method can be used for in-band TRP measurement 

Nokia: We need more detailed information on how the sweaping is done. On figure 5, why two curves are not convenge 

Ericsson: There are some difference between fixed beam and sweaping beams. 

Nokia: we may need equivalent approaches. 

Ericsson: these two methods can not be perfectly equalivent but we also need to consider the testing time.  

Ericsson: Companies are encouraged to provide more input on the beam sweap method in the Aug meeting. 

Nokia: We are going to close the WI in the next meeting. What do we do if we can not conclude this method. 

Decision: 

The document was Noted.
R4-1809089
Proposed changes for TR 37.843 document structure






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Proposal for modifications on the document structure in the area of TRP grids and measurment methods

Discussion: 

Huawei: We have concerns on changing structure without agreements. 
ZTE: we have concerns on the title. 

Nokia: We share the same view as Huawei, e.g., pre-scan is not a method but method used to reduce the testing time. 

Ericsson: We can work offline. 

Decision: 

The document was Noted.



R4-1809090
Draft CR to 37.843: Changes on document structure





37.843
  CR-  rev  Cat: D (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Proposal for modifications on the document structure in the area of TRP grids and measurment methods

Discussion: 

Decision: 

The document was Revised in R4-1809435
R4-1809435
Draft CR to 37.843: Changes on document structure





37.843
  CR-  rev  Cat: D (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Proposal for modifications on the document structure in the area of TRP grids and measurment methods

Discussion: 

Decision: 

The document was Noted
4.2.1.1.4.1
MU and TT analysis[AASenh_BS_LTE_UTRA-Perf]

R4-1809205
Discussion on TRP systematic error and MU






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Discuss TRP SE and how to add to per point MU.

Discussion: 

ZTE: For SE 0.5dB, it could be different in the different methods. 
NTT DoCoMo: If the SE is introduced, we can agree this value. In our understanding, the same value can be used for up to 6GHz. 

Ericsson: we can compensate the error by introducing the delta TRP. We need to evalue the delta TRP to compensate the error caused by measurement grid. We do not want to confuse the MU and SE. Delta TRP can depend on the density of the grid. We need to keep the correction factor (DeltaTRP) out of the MU. 
Nokia: We have paper on the same topics. We have higher value. Value depends on the radiated pattern. 

Huawei: For NTT DoCoMo, SE 0.5dB is applied for in-band up to 6GHz. For Ericsson, we need some baseline SE value included in the MU budget. For Nokia, we agree that it depends on the pattern. We did not agree on the step size yet. 

Ericsson: it is not possible to agree the generic MU for all the grid 

NTT DoCoMO: We have concerns on the changing the test tolerance value for TRP measurement. 

Decision: 

The document was Noted.



R4-1809270
On TRP systematic errors for in band TRP test requirements 





37.105
  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This document discusses the open issue concerning the TRP systematic error for in band requirements. We provide a comprehensive analysis of TRP systematic error for a different number of measurement points. The analysis is based on measurement results obtained from experiments conducted in a CATR chamber using an AAS base station. We conclude with our observations and findings.

Discussion: 

NTT DoCoMo: Can we apply the same value for FR1 and FR2? 

Ericsson: Want to confirm the analysis is based on the measurement or simulation? We think 1.9dB can not be applied for other cases. 

Nokia: We probably will bring the analysis for FR2 in the next meeting. For FR1 up to 6GHz, we also need some more analysis. For Ericsson, all the measurement points are done in the measurement. The step size depends on the radiated pattern. 
Ericsson: We do not need to measure every points if product has enough margin.  

Decision: 

The document was Noted
R4-1809261
In-band TRP Systematic Error for Spherical Equal Angle Grid






  CR-  rev  Cat:  (Rel-15) v





Source: MVG Industries

Abstract: 

During 3GPP RAN4 #87, a WF on TRP systematic error and MU was approved [1]. A text proposal for Annex X of TR 37.843 for TRP measurement grids was also approved [2]. In the WF, companies were encouraged to provide contributions on how to determine the TRP systematic error based on a chosen measurement grids. It was agreed companies propose a way to calculate the TRP MU. This contribution is trying to address some open issues in the WF. 

Discussion: 

Decision: 

The document was Noted.
R4-1809263
TRP Uncertainty Versus Range length






  CR-  rev  Cat:  (Rel-15) v





Source: MVG Industries

Abstract: 

During 3GPP RAN4 #87, R4-1808344 was approved. This is a CR to TR 37.843 adding text for the general clause under TRP measurement grid, clause 10.9. Specifically, it was agreed that only out of band TRP measurements can be performed in NF, in band TRP shall be done in FF even though theoretically power measurement can be performed at shorter distance than 2D^2/?. This contribution is providing results about TRP uncertainty vs range length (distance between AAS BS and Measurement Antenna). 

Discussion: 

Decision: 

The document was Approved.
R4-1808651
MU framework and values for OBUE for CATR





37.843
  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Proposes MU budget

Discussion: 

Nokia: We are still discussing the SE value. Also, delta TRP have been addressed in this proposal. 
Ericsson: We need to consider the conclusion of SE. 

Nokia: We add a few of contributors in the MU budget. 

Decision: 

The document was Noted.



R4-1808652
MU framework and values for OTA Base station output power for CATR





37.843
  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Proposes MU budget

Discussion: 

Nokia: we have the same comments for SE. We also have some other contributors for MU for TRP measurement 
Decision: 

The document was Noted.



R4-1809118
MU framework and values for ACLR for CATR






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution presents an example measurement uncertainty framework and assessment for OTA adjacent channel leakage power ratio measurement in a compact antenna test range which is one possible method for conformance testing of AAS base stations.

Discussion: 

Huawei: Similar comments as NTT DoCoMo paper on TT value 
Ericsson: The grid could be different for wanted signal and adjacent channel. 

Keysight: The MU value for power measurement is not aligned with our proposals. 

Ericsson: We think we change the value since it is relative value. 

Decision: 

The document was Noted.



R4-1809163
TT of OTA ACLR relative requirement






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Huawei: Not sure if the error based on different pattern of wanted signal and emission singnal has been considered? 
NTT DoCoMo: Value in the FR1 is used. Same value for NR and eAAS can be used. 
Huawei: In general, we shall agree the eAAS first. We shall check the MU budget in eAAS first. 

NTT DoCoMo: TT for NR ACLR is agreed in the WF in the previous meeting. 

Decision: 

The document was Noted.



R4-1809164
MU of OTA OBUE, SEM, ACLR absolute requirement






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Keysight: For power measurement MU, we calculate the MU for power measurement down to SNR 10dB. We can further provide the input in the next meeting. We have already provided the value for FR2 in the previous meeting. 
Huawei: For per port accuracy, it may be fine but we need to consider the grid for TRP measurement 

NTT DoCoMo: 

Decision: 

The document was Noted.



R4-1809271
On uncertainty contributions in TRP measurements 





37.145-2
  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This document discusses uncertainty contributions in TRP measurements for in band TRP requirements in CATR chambers. It identifies a list of uncertainty contributors for computing the total measurement uncertainty.

Discussion: 

Huawei: what is the different between DUT offset from phase centre and Misalignment  DUT & pointing error. The frequency flatness can be cancelled out in the calibration stage
NTT DoCoMo: We have concerns of adding the new contributors. Are these MU considered for FR2? 

Nokia: DUT offset is considering the offset casued by the rotating the DUT. We can conclude the MU in this week. If we use the same TE for FR2, the same contributors will be also for FR2. 

Ericsson: For new contributors “frequency flatness” can be address in the calibriation. Polarization misalignment can be also cancelled out in the calibration. Element 6 is related to grid 

ZTE: Are these contributors for all the test methods or just for CATR. 

Nokia: These are explicitly for CATR. We have not checked other methods. 

Nokia: Some error cannot be cancelled out in the calibration. 

Decision: 

The document was Noted.



R4-1809436
WF on the TRP systematic error and MU budget





Source: Nokia, Nokia Shanghai Bell, NTT DoCoMo
ZTE: Systematic error shall be changed to the other name 

=> Agreement 

Name of systemaci error can be further discussed in this week.
Decision: 

The document was Approved.
R4-1809119
Draft CR to TR 37.843: Addition of MU for TRP measurements for CATR





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

The TR currently does not contain MU for BS output power, ACLR and OBUE for the CATR

Discussion: 

Decision: 

The document was Revised in R4-1809437
R4-1809437
Draft CR to TR 37.843: Addition of MU for TRP measurements 





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

The TR currently does not contain MU for BS output power, ACLR and OBUE for the CATR

Discussion: 

Decision: 

The document was Endorsed.
R4-1809272
Draft CR to TS 37.843: Measurement uncertainty for TRP measurements in CATR





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Introducing uncertainty contributions for TRP measurements in CATR.

Discussion: 

Decision: 

The document was Noted.
4.2.1.1.4.2
Draft CR from section editor[AASenh_BS_LTE_UTRA-Perf]

Draft CR to TR
R4-1809262
Draft CR to TS 37.843 –Section 10.9 - General





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: MVG Industries

Abstract: 

Adding text for clause 10.9. 

Discussion: 

Decision: 

The document was Revised in R4-1809522
R4-1809522
Draft CR to TS 37.843 –Section 10.9 - General





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: MVG Industries

Abstract: 

Adding text for clause 10.9. 

Discussion: 

Decision: 

The document was Endorsed.
R4-1809091
Draft CR to 37.843: Correction of total number of points in 10.9.2





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Correction of total number of measurement points on spherical grid

Discussion: 

Nokia: we agreed the value in the April meeting 
ZTE: Not sure if we need add 1 or not? 

Ericsson: the intension is to clean up the text. 

Decision: 

The document was Revised in R4-1809438
R4-1809438
Draft CR to 37.843: Correction of total number of points in 10.9.2





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Correction of total number of measurement points on spherical grid

Discussion: 

Decision: 

The document wasEndorsed.
R4-1809092
Draft CR to 37.843: Description of pattern multiplication method in sub-clause 10.9.5





37.843
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Description of patter multiplication technique applied to 2-cut grid

Discussion: 

Nokia: we have some editorial comments. We think some details are needed on appling the pattern multiplication. 
Huawei: How is the 3rd cut information is used? 

Ericsson: We need more discussions. We also agree with Nokia that it is not clear on how to apply the pattern multiplications. 

Decision: 

The document was Noted.
R4-1809439
Draft CR to 37.843: Description of pattern multiplication method in sub-clause 10.9.5





37.843
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Description of patter multiplication technique applied to 2-cut grid

Discussion: 

Decision: 

The document was Withdrawn.



R4-1808641
Improvements to the procedure descriptions for the TX TRP requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discusses improvements to the text of the TRP requirement procedure dsecriptions

Discussion: 

Huawei: In general, we agreed and we need to discuss further on the wording. 
Decision: 

The document was Noted.



R4-1808642
Draft CR to TR 37.843: Clean up of TRP procedure descriptions in the TR





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Proposes improvements to the TRP procedure descriptions

Discussion: 

Decision: 

The document was Endorsed
R4-1808622
Draft CR to 37.843: Addition of procedures for TRP measurements for CATR





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Adds missing procedures for TRP measurement for the CATR type of test facility

Discussion: 

Nokia: Comments on the calbriation for each frequency 

Ericsson: We need some granuality for measurement. 


Nokia: We can improve the wording. 

NTT DoCoMo: figure title is not correct


Ericsson: it is a typo 

Decision: 

The document was Revised in R4-1809440
R4-1809440
Draft CR to 37.843: Addition of procedures for TRP measurements for CATR





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Adds missing procedures for TRP measurement for the CATR type of test facility

Discussion: 

Decision: 

The document was Revised in R4-1809523
R4-1809523
Draft CR to 37.843: Addition of procedures for TRP measurements for CATR





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Adds missing procedures for TRP measurement for the CATR type of test facility

Discussion: 

Decision: 

The document was Endorsed.
R4-1809243
Draft CR to TR 37.843 - OTA ACLR measurement in a Near Field Test Range





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: MVG Industries

Abstract: 

Adding measurement procedure for OTA ACLR measurement in Near Field Test setup

Discussion: 

Decision: 

The document was Revised in R4-1809524
R4-1809524
Draft CR to TR 37.843 - OTA ACLR measurement in a Near Field Test Range





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: MVG Industries

Abstract: 

Adding measurement procedure for OTA ACLR measurement in Near Field Test setup

Discussion: 

Decision: 

The document was Endorsed.



R4-1809247
Draft CR to TS 37.843 Test procedure for OTA Base Station Output power measurement in Near Field Test Range





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: MVG Industries

Abstract: 

Adding measurement procedure for OTA Base Station Output Power measurement in Near Field Test setup

Discussion: 

Decision: 

The document was Revised in R4-1809525
R4-1809525
Draft CR to TS 37.843 Test procedure for OTA Base Station Output power measurement in Near Field Test Range





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: MVG Industries

Abstract: 

Adding measurement procedure for OTA Base Station Output Power measurement in Near Field Test setup

Discussion: 

Decision: 

The document was Endorsed.

Draft CR to TS
R4-1809100
Draft CR to TS 37.145-2: Introduction of TRP methods clauses





37.145-2
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Introduction of TRP methods and grid types

Discussion: 

ZTE: For spurious emission, different approach is used. We need to understand the reason 
Ericsson: the grid size depends on the beamwidth.  

Huawei: We need to be careful about adding annex in the TS before we agreed something in the TR. 

Huawei: We also discussing the near field test methods. 

Huawei: The proposal has hanging text. 

Nokia: We agreed with Huawei that we did not conclude the beam sweap yet 

NTT DoCoMo: We  have concerns on introducation into the TS. 

Ericsson: We understand the comments. It is a starting point. It is not clear how to do the beam sweap in the near field. We hope we can work in the offline this week. 

Decision: 

The document was Noted.
R4-1809098
Introduction of TRP methods matrix in TS 38.145-2






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Proposal to introduce an overview of TRP measurement methods in the form of a matrix

Discussion: 

Nokia: Same comments applied. 
ZTE: The table is not aligned with agreed grid. 

Huawei: We need to be careful about introducing the text in the TS. 

Decision: 

The document was Noted.



R4-1809099
Draft CR to TS 37.145-2: Introduction of TRP methods matrix





37.145-2
  CR-  rev  Cat: D (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Proposal to introduce an overview of TRP measurement methods in the form of a matrix

Discussion: 

Decision: 

The document was Noted.
R4-1808643
Draft CR to TS 37.145-2: Cleanup of procedural text for power related TRP requirements





37.145-2
  CR-  rev  Cat: F (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Proposes improvements to the TRP procedure descriptions

Discussion: 

NTT DoCoMo: Pmax,c shall be also changed. 
Decision: 

The document was Revised in R4-1809441



R4-1809441
Draft CR to TS 37.145-2: Cleanup of procedural text for power related TRP requirements





37.145-2
  CR-  rev  Cat: F (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Proposes improvements to the TRP procedure descriptions

Discussion: 

Decision: 

The document was Endorsed.
R4-1809191
draft CR to TS 37.145-2 - Update Tx spurious emissions text





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

Update the TRP initial conditions and procedures for the Tx spurious emissions based on the test directions and channel discussions

Discussion: 

Ericsson: We have some editorial comments. We have question on the 6th harmonic. 

Huawei: 6th harmonic is included in the core spec. 

=> it will be merged in the Ericsson draft CR R4-1809441
Decision: 

The document was Noted.



R4-1809192
draft CR to TS 37.145-2 - Update Rx spurious emissions text





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

Update the TRP initial conditions and procedures for the Rx spurious emissions based on the test directions and channel discussions

Discussion: 

Ericsson: we are fine with the changes. 
Decision: 

The document was Endorsed



R4-1808895
Draft CR to TS 37.145-2: adding TRP measurement grids (Annex F)





37.145-2
  CR-  rev  Cat:  (Rel-14) v14.5.0





Source: ZTE

Abstract: 

Discussion: 

Ericsson: the proposed text is similar as ours. We need to work on the TR first. 
ZTE: In our understanding, Ericsson is focusing on the TRP measurement but we are proposing the TRP grid which has been agreed in the TR in the previous meeting. 

Ericsson: We do not need to copy from the TR into TS. 


ZTE: we did some improvement on the text 

Huawei: there are still some parts which are not completed yet. 

Ericsson: We need to focus on the structure change first. 

ZTE: we propose to add this TRP grid in the different annex which is proposed by Ericsson. 


Ericsson: We may not need the new annex if we have agreement on the structure. 


ZTE: The context is agreed in the TR. 

NTT DoCoMo: We need to confirm the meaning of the annex. Not sure if we are going to introduce other methods. 


ZTE: if other methods is agreed in the TR, we can introduce it in the TS. 

Decision: 

The document was Revised in R4-1809442
R4-1809442
Draft CR to TS 37.145-2: adding TRP measurement grids (Annex F)





37.145-2
  CR-  rev  Cat:  (Rel-14) v14.5.0





Source: ZTE

Abstract: 

Discussion: 

Decision: 

The document was Revised in R4-1809565
R4-1809565
Draft CR to TS 37.145-2: adding TRP measurement grids (Annex F)





37.145-2
  CR-  rev  Cat:  (Rel-14) v14.5.0





Source: ZTE

Abstract: 

Discussion: 

Ericsson: We sugget to come back in the next meeting. We need further check the structure. 
NEC: we suggest this annex as informative 


ZTE: we propose the annex as normative 

Nokia: We suggest to come back in the next meeting. 


ZTE: We discussed this text extensively. The most open issues are for procedure. 

Huawei: The text in the annex shall be continuely discussed in the next meeting. 
Decision: 

The document was Noted.
4.2.1.1.5
Out of band TRP requirements[AASenh_BS_LTE_UTRA-Perf]

R4-1809197
Discussion on channels tested for Tx spurious emissions






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

discuss the effect of channel on the spurious emissions requirement

Discussion: 

Decision: 

The document was Noted.
R4-1809000
Draft CR to TS 37.145-2: Frequency step size for spurious emissions





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Measurement time for general spurious emissions is addressed.

Discussion: 

NTT DoCoMo: We have concner on changing the step size. If step size is changed, we need to change the measurement bandwidth in the core requirements. 
ZTE: How to address the channel bandwidth less than 30MHz. 


Nokia: We can discuss this further

Ericsson: We need to change the measurement bandwidth in the core spec 

Huawei: the measurement bandwidth is montioned in the core spec. It is good way to go if we consider the core specification changes. 

Huawei: it is also related to EMC testing. We may need to come back this in Aug by involving EMC people. 

Nokia: We did not propose to change the measurement bandwidth in the core requirements. We are open to change the measurement bandwidth. We can further discuss this in the next meeting. We can further discuss it in the NR FR1 and FR2. 

Decision: 

The document was Noted.
R4-1809093
Sparse grid concept for TRP measurements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Concept description of sparse spherical grid and introduction of the Sparsity Factor (SF)

Discussion: 

Huawei: what is the definition of reference grid? 

Ericsson: we do have the reference grid in some grid method. 

ZTE: We think this concept is reasonable. How to use this approach in the measurement needs further discussions. 

Ericsson: We only analysis it in the equal grid method. Similar analysis can be done for other grid method. 


ZTE: We can further check other method before we introduce this in the TR. 

Nokia: what is the different between the spare grid and TRP SE 


Ericsson: it is in the next paper

Ericsson: we can further discusss this approach in other grid but the proposal in this paper is only applied for the equal grid. 


ZTE: Spare grid is a common concept and it can be applied for other grid method. 

Decision: 

The document was Noted.



R4-1809094
Draft CR to 37.843: Introduction of Sparsity Factor for TRP measurements





37.843
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Concept description of sparse spherical grid and introduction of the Sparsity Factor (SF)

Discussion: 

NTT DoCoMo: For symbol D, the defiantion is not clear. 
Ericsson: D is defined in other contribution. 

Decision: 

The document was Revised in R4-1809443
R4-1809443
Draft CR to 37.843: Introduction of Sparsity Factor for TRP measurements





37.843
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Concept description of sparse spherical grid and introduction of the Sparsity Factor (SF)

Discussion: 

Decision: 

The document was Noted



R4-1809095
Sparse sampling evaluation for spurious emissions TRP






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Evaluation of TRP error when using sparse sampling

Discussion: 

Huawei: Is the intension to capture the equation or diagram. Whether the spare grid is different from different grid type? 

Ericsson: We can provide the MATLAB script to calculate the sparese grid. We only provide the anaslysis for equal grid but other methods can be done. 

Nokia: How accurate is the model ? 


Ericsson: The model is statics model.  

Decision: 

The document was Noted.



R4-1809096
Draft CR to 37.843: Sparse sampling for spurious emissions TRP





37.843
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Introduction of sparse sampling evaluation of TRP for spurious emissions

Discussion: 

Decision: 

The document was Noted.

4.2.1.1.5.1
MU and TT analysis[AASenh_BS_LTE_UTRA-Perf]


R4-1808667
Proposals on MU for OTA receiver spurious emissions requirement






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides our proposals on the MU for the OTA receiver spurious emissions requirement.

Discussion: 

Huawei: Not sure if we can do it in straightforward since we have different power level. 
Nokia: We did the same thing for E-UTRAN, UTRA and MSR. 

Keysight: MU is related to signal power level. If the power signal level is similar, we can use the same MU budget. 

Huawei: For Rx spurious emission, power level is much lower than Tx spurious emission level. We may need larger MU for Rx 

Nokia: The lowest level is the same for the Rx and Tx. Unless we are going to introduce the different MU for different spurious emission range, MU shall be derived based on the lowest value. 

NTT DoCoMo: We agreed with Nokia. Same logic can be applied for TT for Rx spurious emission. 

Huawei: If we are going to define the MU based on worse case, your conclusion is correct but we did not decide yet. 

Huawei: We may have different MU for different power level. 

Nokia: If so, we need to apply the same approach on other requirements. We need to be careful about the timeline. 

Ericssson: We need to address the open issues for the TRP measurement first then we can discuss the MU for Rx and Tx. 

NTT DoCoMo: According to Janap regulatory timeline, the MU and TT has to be completed by Aug meeting. 

Decision: 

The document was Noted.



R4-1808668
Draft CR to TR 37.843: MU for OTA receiver spurious emissions requirement (10.5)





37.843
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Fill in the MU for OTA receiver spurious emissions requirement.

Discussion: 

Decision: 

The document was Noted.



4.2.1.1.5.2
Draft CR from section editor[AASenh_BS_LTE_UTRA-Perf]

4.2.1.1.6
Out of band blocking requirements[AASenh_BS_LTE_UTRA-Perf]

R4-1809003
On interferer direction in out of band blocking test






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this contribution out of band blocking interferer direction is discussed and observations and proposals are made

Discussion: 

Huawei: We agreed with some observations. On observation 1, we identify some issues based on our results. If we agreed on the same direction, we may need different power level. 
Ericsson: We agreed with the observations. We also need to consider the whole system before we conclude the direction for interference signal. We need to further discuss whether to address the issue idenfitied in Huawei paper or not?   
Nokia: We do not think using different power level is a feasible way which is against the core requirement. 

Decision: 

The document was Noted.



R4-1809206
Out of band blocking directions






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Discuss direction of the out of band blocking interferer and a practical conformance requirement

Discussion: 

Ericsson: we need to consider the high frequency effect as well. 
Nokia: we do not see the need of increasing 5dB for interference signal. 

Huawei: Any loss in the gain shall be applied for all the freqeuency. 

=> Companies will further discuss whether the reference direction with same power level will be used. The background of this decision if made also need to be considered to add in the TR. 

Decision: 

The document was Noted.
R4-1809444
Draft CR to TR 37.843 On interferer direction in out of band blocking test






Source: Nokia, Nokia Shanghai Bell

Decision: 

The document was Endorsed.
R4-1809006
FR1 out of band blocking interferer frequencies






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this contribution out of band blocking test case is discussed and a proposal to address the test time is made

Discussion: 

Ericsson: This issue has been discussed in FR2. We need to consider the FRC. 24MHz for >80MHz may be not sufficient. 
Nokia: lower supported bandwidth and highest supported bandwidth have been proposed to be tested. There is no issue if we have different step size for different channel bandwidth since only one of step size will be tested. 

Ericsson: We need to fix the step size as 1 MHz as in LTE. 

ZTE: For BW<=20MHz, it is better to be same as in LTE. It is ok to use different step size for BW >20MHz. 

Nokia: It has been agreed in previous WF that 1MHz is not needed. 

Decision: 

The document was Noted.



R4-1809183
Changes to polarization treatment for OTA blocking conformance test






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution discusses polarization treatment in receiver tests.

Discussion: 

Huawei: We fail to find the solution to test the Rx requirements in both polarizations simultaneously. We may need to consider the single polarization system as well. We need to focus on the test per polarization. 
Ericsson: Polarization testing is complex in RAN4 specification. After intensively discussion, RAN4 conclude to do the test per polarization. Maybe we can find the solution in the future. Not sure we understand how the text added in the TS only for information. If we consider the out-of-band interference polarization, it will be very time consuming. 


Nokia: the specification is not clear if the wanted signal and interference signal are transmitting in the same polarizations. We need some clarifications on the specification. We will bring the proper draft CR in the next meeting by removing the background information. 


Ericsson: We agree that we need the clarification in the core spec. 


Huawei: it is clear that core requirement is applied per polarization. We need to discuss further how to transfer the core spec to conformance test.  

ZTE: the test will be easier if we use the different polarization for the interference signal . 
Nokia: it depends on the phase of interference and wanted signal. 

Decision: 

The document was Noted.



R4-1808866
Draft CR to 37.145-2: Improvement of speciifcation text for OTA Blocking in sub-clause 7.6





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

This draft CR updates sub-clause 7.6, with focus on details related to polarization with respect to wanted signal and interferer signal.

Discussion: 

Nokia: It is correct change but it is not clear whether the interference signal is transmitted per polarization simultaneously. 
Ericsson: Further analysis is needed. We are open to further discussion. 

Nokia: Even there is technical issue, simultaneously transmitting in two polarization is not precluded. 

Decision: 

The document was Endorsed



4.2.1.1.6.1
MU and TT analysis[AASenh_BS_LTE_UTRA-Perf]

R4-1808669
Proposals on MU for OTA receiver co-location blocking requirement






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides our proposals on the MU for the OTA receiver co-location blocking requirement.

Discussion: 

Huawei: the biggest contributor is 2dB from conductive. The missing contributor are the MU of reference antenna. 
Ericsson: We also have concerns on the missing MU element of reference antenna in interference signal. 

Nokia: We agreed with Huawei. We are open to discuss the MU of CRA. We can fix the MU formula first. 

Huawei: We need further discuss on the MU of CRA 

Decision: 

The document was Noted



R4-1808670
Draft CR to TR 37.843: MU for OTA receiver co-location blocking requirement (10.6.5.x)





37.843
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Fill in the MU for OTA receiver co-location blocking requirement.

Discussion: 

Decision: 

The document was Noted



R4-1808671
Proposals on MU for OTA receiver out-of-band blocking requirement






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides our proposals on the MU for the OTA receiver out-of-band blocking requirement.

Discussion: 

Huawei: We shall agree the summary of MU budget first 
Decision: 

The document was Noted



R4-1808672
Draft CR to TR 37.843: MU for OTA receiver out-of-band blocking requirement (10.8)





37.843
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Fill in the MU for OTA receiver out-of-band blocking requirement.

Discussion: 

Ericcson: We have concerns on the MU for frequency above 3GHz which is too large. We need to know the background 

Nokia: In E-UTRAN, we have 3dB in the range of frequency larger than 4.2GHz. For eAAS, 3dB is used in the range of 3GhZ- 4.2GHz and 4.2GHz- 6GHz.


Huawei: We do not understand the issue.  

Huawei: We shall agree the the BU budget first. We need to know the contributors first. 

Decision: 

The document was Noted.



4.2.1.1.6.2
Draft CR from section editor[AASenh_BS_LTE_UTRA-Perf]

4.2.1.1.7
Co-location requirements[AASenh_BS_LTE_UTRA-Perf]
Co-location reference antenna

R4-1808861
On conformance testing aspects related to co-location requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution studies the port-to-port isolation and the relation to the length of the co-location reference antenna, together with some options on solutions how to specify a solid conformance test specification.

Discussion: 

Huawei: We shall allow the flexibility of selecting the CRA. Option 3 is a good choice. There are a quite large MU in the conductive requirements. It is nice to see the less variation for different length of CRA. 
NTT DoCoMo: For option 3, we understand to apply the margin in the CRA. 

Ericsson: We need some flexibility of selecting the length of CRA but also keep the co-location scenario. We do not need to include the information in the TS. 

Nokia: We support the flexibility. Option 3 is our preference. Multi-colume and multi-band CRA shall be also applicable. 

Decision: 

The document was Noted.



R4-1808875
On co-location reference antenna definitions including practical measurements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In the companion contribution [4], isolation simulation results of directional antenna passive base station antenna to an AAS base station are presented, while this contribution presents actual isolation measurements between an AAS base station to a passive base station antenna. Note that two cases exist; injection of interferer signal and measurement of emissions. The results in this contribution are only valid for when the co-location reference antenna is used to measure emission.

Discussion: 

Huawei: why 20% is assumed? 
Ericsson: we may have more limitation of selecting CRA when injecting the signal into the system. 

NTT DoCoMo: We understand there is no much variation for the isolation. Did you compare the CRA length is less than AAS BS and length equal to AAS BS. 

Ericsson: If CRA is larger than AAS BS, it does not matter. The outcome is different for different cases. The flexibility is different for different requirements. 

Huawei: It is better to have a single solution for the CRA. 

Ericsson: We agreed. Co-location blocking requirements could be key requirements to consider to select CRA. 

Decision: 

The document was Noted
R4-1808865
On the challenge to define a generalized co-location reference antenna






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution some technical background related to the possibilities and challenges associated to a generalized co-location concept is presented for further considerations.

Discussion: 

Huawei: Ericsson’s results show no big difference between different CRA. We are still looking for the standardized CRA. We do not want to preclude the standardized CRA at this stage. 
Nokia: We also need to solve the practical issue first. Considering the timeline, the standardized CRA may not be the highest priority but it is benefit in the long term. 

Ericsson: We need to find the solution. Not sure how we can proceed. We can include the possibility in the TR. We can introduce it in the TS once we find the solution. 

Huawei: ;We agree we need to consider the WI timeline. We can use the similar approach as we did for beam sweap for TRP. We do not want to prevent things. 

Decision: 

The document was Noted.
R4-1809007
On co-location reference antenna






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

A practical version of co-location reference antenna is proposed

Discussion: 

Huawei: We agree with the most of analysis in this paper. We have clear defiantion of colocation reference antenna which is different from the testing antenana. 
Ericsson: We are ok with proposal 2 and it is related to implementation of multi-band antenna. We need more analysis for proposal 5. 

Nokia: we see the alignment of companies view. We are ok to introducation of testing reference antenna. 

Ericsson: we can have a new name in the test specification if necessary but now we do not see the need. 

Decision: 

The document was Noted.
R4-1809199
co-location test antenna definition






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Discuss MU based on co-location test antenna variation, distance tolerance, calibration etc.

Discussion: 

Nokia: we do not have strong view on proposal 1. For proposal 2, multi-band and multi-colume antenna shall be considered. Passive antenna may have very narrow vertical beamwidth comparing with AAS BS. On proposal 3, we can introduce standard antenna after we know how to use it. 
Ericsson: We prefer to introduce how to describe the reference antennas. For proposal 2, we may need to consider more flexibility. On the tolerance on the vertical beam, it will bring the restriction on the length of reference antenna. We are fine with the tolerance on the horizontal domain. For porposla 3, we need to capture some information in the TR, it is not clear what information shall be captured in the TS. 

Huawei: On vertical beamwidth, different antenna size for different frequency. The hight is related to the veritical beamwidth. We need to describe how to select the reference antennas. We need to introduce new term. 

Ericsson: Selecting the CRA may have impac to the core requirement especially for out-of-band region. 

Decision: 

The document was Noted.
R4-1809200
draft CR to TR 37.843 - co-location test antenna definition.





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

Definition of co-location test antenna with tolerance etc

Discussion: 

Decision: 

The document was Revised in R4-1809445
R4-1809445
draft CR to TR 37.843 - co-location test antenna definition.





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

Definition of co-location test antenna with tolerance etc

Discussion: 

Decision: 

The document was Endorsed.
R4-1808862
Draft CR for TR 37.843: Improvement of noise rise method in sub-clasue 5.6.6.2





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

With this draft CR some improvements for sub-clause 5.6.6.2 is presented for approval

Discussion: 

Huawei: we prefer to remove the text. 
Ericsson: We can further discuss on wording. We shall keep the text 

Nokia: we have draft the CR on the same section. We can work on the Ericsson CR. We need to check the wording. 

Decision: 

The document was Revised in R4-1809446



R4-1809446
Draft CR for TR 37.843: Improvement of noise rise method in sub-clasue 5.6.6.2





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

With this draft CR some improvements for sub-clause 5.6.6.2 is presented for approval

Discussion: 

Decision: 

The document was Endorsed.
R4-1808863
Draft CR to TS 37.145-2: Improvement of co-location reference antenna description in sub-clause 4.15





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

To facillitate practical OTA testing additional information is added to the description of the co-location reference antenna in sub-clause 4.15. The RF core specification specifies the co-location reference antenna to exact the length of the test object. From practical prespective some freedoms are needes to be able to select a co-location reference antenna that maps to the size of the test obejct.

Discussion: 

Huawei: We also have draft CR. We do not re-define the colocation reference antenna. We introduce the test reference antenna. We need to work on the merging version. 
Nokia: We nee to improve some text. To have different reference antenna for different BS class is new proposal. So far, we discussed the reference antenna for all BS classes. We think the same definition can be used for the medium range BS. 

Ericsson: We shall change the wording. The background is based on the ITU report. We agreed the it may be difficult for local area BS. We encourage companies to bring the parameters for medium range BS. 

Huawei: it is safe to apply the same solution for all BS class. 

Decision: 

The document was Revised in R4-1809447
R4-1809447
Draft CR to TS 37.145-2: Improvement of co-location reference antenna description in sub-clause 4.15





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

To facillitate practical OTA testing additional information is added to the description of the co-location reference antenna in sub-clause 4.15. The RF core specification specifies the co-location reference antenna to exact the length of the test object. From practical prespective some freedoms are needes to be able to select a co-location reference antenna that maps to the size of the test obejct.

Discussion: 

Decision: 

The document was Endorsed.


R4-1809201
draft CR to TS 37.145-2 - co-location test antenna definition





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

Definition of co-location test antenna with tolerance etc

Discussion: 

Decision: 

The document was Noted.
R4-1809002
Draft CR to TR 37.843: Corrections on co-location conformance requirements





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Error in the antenna gain assumption in corrected

Discussion: 

Decision: 

The document was Noted.
Measurement close to noise floor


R4-1809004
On measurements close to noise floor






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this contribution measurements with low, or even negative, signal-to-noise ratio are discussed and observations and proposals are made.

Discussion: 

Huawei: we do not understand the statement of 3dB uncertainty. 3dB is too large. 
Keysight: We agree with observation 1 and 2. Our recommendation of SNR is more than 10dB. 

Ericsson: In calibrated system, we can measure down to -126dBm. We shall allow some margin for SNR. 

Nokia: We think even changes can be seen in the lower signal level, but it is absolute requirements. We need test tolerance to avoid to fail the devices which meet the core requirement. 
Huawei: The concept of measuring the noise figure is not a new concept. 

Keysight: We can measure the noise figure which is flat in the target frequency ragnge. In practical point of view, we do not think we can measure the noise figure in accurate way. 

Ericsson: To measure the noise, we have to calibriated the system. 

Nokia: we do not think we can compare with the noise figure measurement. 

Huawei: We can measure the noise figure of your system. After BS is turned on, we can observe the difference. We may have less uncertainty than the proposal in this paper.  

Decision: 

The document was Noted.
R4-1809198
Measurements uncertainty for measurements near the noise floor






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

More discussion on measurements near the noise floor and MU.

Discussion: 

Nokia: we already had 3dB uncertainty in the conductive requiremetns. 

Keysight: test equipment MU with the condition of singal level is more than -70dBm

Ericsson: the framework of MU is reasonable which is supposed to be captured in the TR. 

Huawei: For Nokia, different technique is used. We are open disucss the MU within ragne 2~5dB. 

Nokia: We can work to improve the uncertainty budget. We do not think we can achieve better uncertainty than the conductive requirements.   
Decision: 

The document was Noted.
R4-1809448  WF on the MU on measurement around noise floor 





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Approved.
Co-location spurious emission

R4-1808876
On OTA co-location spurious emission test aspects






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution highlights possible way-forward for some open issues related to the OTA co-location spurious emission conformance testing discussed in Busan, see [6], and [7].

Discussion: 

Huawei: Not sure how the test time can be reduce if only middle RF channel is measured. 
Nokia: We understand the proposal is the wanted signal is only in the middle of RF channel. It is reasonable to only keep the wanted signal in middle channel. We do not fully agree with observation 1. 

Ericsson: Middle RF channel of wanted signal is proposed. 

Huawei: We are fine the use the middle of RF channel of wanted signal. 

Agreement

Testing with only Middle channel of wanted signal would reduce the test time significantly. Testing on Bottom or Top frequencies might unnecessarily increase the complexity and requirements of the measurement system.
Decision: 

The document was Noted.
R4-1808872
Draft CR to TS 37.145-2: Including general OTA co-location spurious emission measurement test system set-up figure in Annex D1.4





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

OTA co-location spurious emission measurement test set-up figure is missing in the eAAS conformance specification 37.145-2, in Annex D1.4

Discussion: 

Nokia: the cover sheet is different from content. 
Huawei: it is better to align the format of diagram. We can include the procedure in the diagram. 

Ericsson: we can fix the error in the cover page. We are fine to change the format of figure and also add more information 

Nokia: Some other diagram also missing some componenets. We need to clarify the diagram is for information. 

Huawei: We agree with Nokia. We can improve the diagram. 

Decision: 

The document was Noted.



R4-1809249
Draft CR to TR 37.843 - OTA Co-location Spurious Emissions in a Near Field Test Range





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: MVG Industries

Abstract: 

Adding measurement procedure for OTA Co-location Spurious Emissions in a Near Field Test setup

Discussion: 

Decision: 

The document was Noted.
Tx IMD

R4-1808877
On OTA co-location transmitter intermodulation test aspects






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution highlights possible way-forward for some open issues related to the OTA co-location transmitter intermodulation conformance testing discussed in Busan, see [6], and [7].

Discussion: 

Mokia: We have rather similar proposal. Offset between the wanted signal and interference signal is not sufficient enough which will have ACLR impact. We need to sufficient frequency offset. We support proposa 4. 
Huawei: We are ok with proposal 1, 2 and 3. On proposal 4, we decided to use the lowest channel for spuriuous emission requirements. We may need further discussion whether we need to align with spurious emission testing. 

Ericsson: We also need to consider the filter used for interference signal. 

Decision: 

The document was Noted.
R4-1809005
On Tx IMD test






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this contribution transmitter intermodulation test case is discussed and a possible solution for solving the identified issues is proposed

Discussion: 

Ericsson: Regarding the introducation of gap, we do not understand why we need this gap for OTA only. Not sure if we are going to the fix value of gap 

Huawei: It seems ACLR will be domainted factor in the test. We do not understand the issue. 
Nokia:  The gap is needed in OTA due to the interference signal level. Also, PA ACLR does not have impact in the conductive test. In Tx IMD definition, we have different location of interference signal. ACLR of interference singal will have the impact to Tx IMD for the narrow bandwidth of wanted signal. 

Ericsson: We need to have filter to remove the ACLR of PA. Introducation of gap will be complex method since we need to discuss the exclusion ragne for testing. We need to check in detail. 

Huawei: It is not clear which bandwidth of wanted signal will have the ACLR impact? 

Nokia: For 20MHz wanted signal, if we put the interference signal in 12.5MHz offset, we will see the ACLR impact. We can improve the proposal in the next meeting. 

Huawei: Not sure if we offset the interference signal further away, we are still testing the worst case. 

Nokia: We need some WF on the IMD testing 

Decision: 

The document was Noted.
R4-1809165
Interference signal level, MU ,and TT for OTA TX-IM






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Huawei: On proposal 2, not sure it is correct to change the interference level as same as change of reference anteann length. The variation is not so big in different length of reference antenna based on Ericsson results. Regarding the zero test tolerance, we need to consider the ACLR measurement tolerance. 0 probably ok but we may need further discussions. 
Nokia: It is a difficult topic. The proposal implies the PA of reference antenna does not have any impact but at this stage it is not clear to us if we will have PA impact or not. Not sure if we can agree proposal 1, 4 and 5. For proposal 6, maybe we can change the wording of the proposal to the zero tolerance of interfernec signal. On proposal 2, it can be argued that requirements shall be relaxed due to the size of reference antenna 

Ericsson: We need MU of test reference antenna. On proposal 2, we show the different results. The tables are good starting points. On proposal 6, we need to be careful. We need to find the TT for both interference and wanted signal 
NTT DoCoMo: We understand it is a difficulty topic. The intension is to propose the TT for Tx IMD. How do we define the TT for Tx IM ? We need to define the TT based on interference singal level on the AAS BS or on the reference antenna. 

Huawei: All the TT shall be applied. For Tx IM, there maybe no test tolerance applied for interference signal. We need to assess the MU first before we discuss the TT. 

Decision: 

The document was Noted.
R4-1809449  WF on Tx IMD test






Source: Nokia, Nokia Shanghai Bell, NTT DoCoMo, Huawei
Abstract: 

Discussion: 

Decision: 

The document was Approved.
R4-1809001
Draft CR to TR 37.843: Tx IMD test method





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CATR based method for Tx IMD is added to TR for MU evaluation

Discussion: 

Nokia: We accept all the changes in the big draft CR
Huawei: we need to align the test procedures. 

Ericsson: we have corresponding CR for IAC which is similar as this one. We can work to fix the structure. 

Nokia: We think CATR can be used for Tx IMD test. 

Ericsson: How to ensure the CATR is workable for low freqeuency range. We need to add the limitation for the test method. 

Nokia: We are fine to add some clarification wording. Our intension is also to avoid misuse the chamber. 

Decision: 

The document was Revised in R4-1809450
R4-1809450
Draft CR to TR 37.843: Tx IMD test method





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CATR based method for Tx IMD is added to TR for MU evaluation

Discussion: 

Decision: 

The document was Endorsed.
R4-1809254
Draft CR to TR 37.843 - OTA Tx IMD in a Near Field Test Range





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: MVG Industries

Abstract: 

Adding measurement procedure for OTA Co-location Tx IMD in a Near Field Test setup

Discussion: 

Decision: 

The document was Noted. .

R4-1808873
Draft CR to TS 37.145-2: Including general OTA transmitter intermodulation measurement test system set-up figure in Annex D1.5





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

OTA transmitter intermodulation measurement test set-up figure is missing in the eAAS conformance specification 37.145-2, in Annex D1.5

Discussion: 

Decision: 

The document was Noted.


Out-of-band and co-location blocking

R4-1808878
On OTA general out-of-band and co-location blocking test aspects






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution highlights possible way-forward for some open issues related to the OTA general out-of-band and co-location conformance testing discussed in Busan, see [6], [7], and [15].

Discussion: 

Huawei:  We cannot agree the assumption is the worst case. We may have different antennas for wanted and interference signal which shall be considered in the MU budget. 
Nokia: We have WF for direction assumption. For 1MHz step size, we also have WF agreed in previous meeting. 

Ericsson: We can continue the discuss the direction in the WF. We think the 1MHz as LTE is sufficient. 
Decision: 

The document was Noted.



Tx OFF power

R4-1809252
Draft CR to TR 37.843 - OTA Co-location TX OFF Power in a Near Field Test Range





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: MVG Industries

Abstract: 

Adding measurement procedure for OTA Co-location TX OFF Power in a Near Field Test setup

Discussion: 

Ericsson: near field scanning approach is used to measure the wanted signal which is not required in the co-location requirements. 
Decision: 

The document was Noted.


R4-1809451
Draft CR to TR 37.843 - OTA Co-location TX OFF Power in a Near Field Test Range





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: MVG Industries

Abstract: 

Adding measurement procedure for OTA Co-location TX OFF Power in a Near Field Test setup

Discussion: 

Ericsson: near field scanning approach is used to measure the wanted signal which is not required in the co-location requirements. 

Decision: 

The document was Withdrawn.


4.2.1.1.7.1
MU and TT analysis[AASenh_BS_LTE_UTRA-Perf]

R4-1809166
Draft CR for TR37.843 - Indoor anechoic chamber test method procedure and MU for transmitter intermodulation





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Huawei: how to use the reference antenna is not clear in the procedure and also some issues in the MU budget. 
Ericsson: The figure is confusing. We need some describtion of the colocation reference antenna. 

NTT DoCoMo: We can revise the CR. We can fix the error in the figure. 

Decision: 

The document was Revised in R4-1809452



R4-1809452
Draft CR for TR37.843 - Indoor anechoic chamber test method procedure for transmitter intermodulation





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Decision: 

The document was Endorsed.
4.2.1.1.7.2
Draft CR from section editor[AASenh_BS_LTE_UTRA-Perf]

R4-1808868
Draft CR to TS 37.145-2: Improvement of requirement text for OTA co-location blocking in subclause 7.6





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

At the last RAN4 meeting in Busan, the OTA co-location blocking conformance part in subclause 7.6, was approved (R4-1808416) and included in the latest draft of TS 37.145-2, with some remaining open issues. This CR draft is aligned with the conclusion in a companion contrbution with the title “On OTA general out-of-band and co-location blocking test aspects”, where a way forward is proposed on the remaining open issues captured in Busan.

Discussion: 

Decision: 

The document was Endorsed



R4-1808869
Draft CR to TS 37.145-2: Improvement of requirement text for OTA co-location spurious emission in subclause 6.7.6





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

At the last RAN4 meeting in Busan, the OTA co-location spurious emission conformance part in subclause 6.7.6, was approved (R4-1808417) and included in the latest draft of TS 37.145-2, with some remaining open issues. This CR draft is aligned with the conclusions presented in a companion contribution with the title “On OTA co-location spurious emission test aspects”, where a way forward is proposed on the remaining open issues captured in Busan.

Discussion: 

Huawei: it is better to give some advice on the testing direction 
Nokia: We agree with Huawei. We shall give some guidance on the BS configuration including transmitting power. 

Ericsson: We fully agree. We shall aligh with other requirements. 

Decision: 

The document was Revised in R4-1809453
R4-1809453
Draft CR to TS 37.145-2: Improvement of requirement text for OTA co-location spurious emission in subclause 6.7.6





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

At the last RAN4 meeting in Busan, the OTA co-location spurious emission conformance part in subclause 6.7.6, was approved (R4-1808417) and included in the latest draft of TS 37.145-2, with some remaining open issues. This CR draft is aligned with the conclusions presented in a companion contribution with the title “On OTA co-location spurious emission test aspects”, where a way forward is proposed on the remaining open issues captured in Busan.

Discussion: 

Decision: 

The document was Endorsed.



R4-1808870
Draft CR to TS 37.145-2: Improvement of requirement text for OTA general blocking in subclause 7.6





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

At the last RAN4 meeting in Busan, the OTA general blocking conformance part in subclause 7.6, was approved (R4-1808382) and included in the latest draft of TS 37.145-2, with some remaining open issues. This CR draft is aligned with conclusions in a companion contribution with the title “On OTA general out-of-band and co-location blocking test aspects”, where a way forward is proposed on the remaining open issues captured in Busan.

Discussion: 

Huawei: Testing direction and margin are not agreed yet. 
Nokia: Measurement bandwidth is changed to 1MHz which is not aligned with the agreed WF. We need further clarifications for the polarizations in the step 6. 

Ericsson: We can change the direction back to FFS. We can improve the wording about the polarization 

Decision: 

The document was Revised in R4-1809454
R4-1809454
Draft CR to TS 37.145-2: Improvement of requirement text for OTA general blocking in subclause 7.6





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

At the last RAN4 meeting in Busan, the OTA general blocking conformance part in subclause 7.6, was approved (R4-1808382) and included in the latest draft of TS 37.145-2, with some remaining open issues. This CR draft is aligned with conclusions in a companion contribution with the title “On OTA general out-of-band and co-location blocking test aspects”, where a way forward is proposed on the remaining open issues captured in Busan.

Discussion: 

Decision: 

The document was Endorsed.



R4-1808871
Draft CR to TS 37.145-2: Improvement of requirement text for OTA TX IMD in subclause 6.8





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

At the last RAN4 meeting in Busan, the transmitter intermodulation conformance part in subclause 6.8, was approved (R4-1808415) and included in the latest draft of TS 37.145-2, with some remaining open issues. This CR draft is aligned with conclusions in a companion contribution with the title “On OTA co-location transmitter intermodulation test aspects”, where a way forward is proposed on the remaining open issues captured in Busan.

Discussion: 

Nokia: We shall keep the guidance to test engineers 
Ericsson: we agreed. 

Decision: 

The document was Revised in R4-1809455
R4-1809455
Draft CR to TS 37.145-2: Improvement of requirement text for OTA TX IMD in subclause 6.8





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

At the last RAN4 meeting in Busan, the transmitter intermodulation conformance part in subclause 6.8, was approved (R4-1808415) and included in the latest draft of TS 37.145-2, with some remaining open issues. This CR draft is aligned with conclusions in a companion contribution with the title “On OTA co-location transmitter intermodulation test aspects”, where a way forward is proposed on the remaining open issues captured in Busan.

Discussion: 

Decision: 

The document was Endorsed.



R4-1808886
Draft CR to TR 37.843: Improvement of measurement uncertianty background for OTA transmitter OFF power requirement in sub-clause 10.6.2





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Last meeting RAN4 agreed a new structure for clause 10. In this contribution some additional information is provided.

Discussion: 

Nokia: CATR is removed which is not intension. The intension is to add new test method 
Huawei: In procedure, BS cannot transmit in the Tx OFF power testing. 

Ericsson: We agree with Nokia. We need to test both transient time and OFF power together, then BS needs to transmit. 

Nokia: We agree with Ericsson that BS shall transmit 

NEC: What is the difference between shield chamber and IAC?  

Ericsson: The intension is to introduce the generic chamber for OFF power. 

Decision: 

The document was Noted.



R4-1808887
Draft CR to TR 37.843: Improvement of measurement uncertianty background for OTA co-location spurious emission in sub-clause 10.6.3





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Last meeting RAN4 agreed a new structure for clause 10. In this contribution some additional information is provided.

Discussion: 

Huawei: the calibration for anechoic chamber is quite same as CATR, maybe we can generic the calibration procedure. 
Ericsson: We can find the generic way. 
Decision: 

The document was Noted.



R4-1808888
Draft CR to TR 37.843: Improvement of measurement uncertianty background for OTA transmitter intermodulation requirement in sub-clause 10.6.4





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Last meeting RAN4 agreed a new structure for clause 10. In this contribution we provide some additional information.

Discussion: 

Nokia: Detailed information was included. We think it is better to include the generic information. 
Huawei: We do not need such detailed information. We shall align the description of co-location reference antenna in different test methods. 

Ericsson: It is difficult to keep balance between detailed and generic. We can remove some text to make the text generic enough. We also agree to align the description but we may clean up the text later. 

Decision: 

The document was Revised in R4-1809456
R4-1809456
Draft CR to TR 37.843: Improvement of measurement uncertianty background for OTA transmitter intermodulation requirement in sub-clause 10.6.4





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Last meeting RAN4 agreed a new structure for clause 10. In this contribution we provide some additional information.

Discussion: 

Decision: 

The document was Endorsed.



R4-1808889
Draft CR to TR 37.843: Improvement of measurement uncertianty background for OTA co-location blocking requirement in sub-clause 10.6.5





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Last meeting RAN4 agreed a new structure for clause 10. In this contribution we provide some additional information.

Discussion: 

Nokia: [] was removed for co-location referernce antenna which is not agreed yet. 
Huawei: we shall change the term. 

Ericsson: we have the term is other section as well. 

=> the term of co-location reference antenna will be further addressed in the future RAN4 meetings. 

Decision: 

The document was Endorsed



R4-1808890
Draft CR to TR 37.843: Improvement of measurement uncertianty background for OTA out-of-bandblocking requirement in sub-clause 10.8





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Last meeting RAN4 agreed a new structure for clause 10. In this contribution some additional information is provided.

Discussion: 

Huawei: direction is not agreed yet. 
Decision: 

The document was Revised in R4-1809457
R4-1809457
Draft CR to TR 37.843: Improvement of measurement uncertianty background for OTA out-of-bandblocking requirement in sub-clause 10.8





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Last meeting RAN4 agreed a new structure for clause 10. In this contribution some additional information is provided.

Discussion: 

Huawei: direction is not agreed yet. 

Decision: 

The document was Endorsed.



4.2.1.1.8
Declarations[AASenh_BS_LTE_UTRA-Perf]

R4-1808673
Draft CR to TR 37.843: AAS BS OTA manufacturers declarations for radiated test requirements (9.2)





37.843
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Fill in the manufacturers declarations for Rel-15 AAS BS OTA manufacturers declarations for radiated test requirements in TR 37.843, based on the endorsed CR in R4-1805914 for Rel-15 AAS BS OTA manufacturers declarations for radiated test requirements, and the agreed way forward in R4-1808421 on co-location testing.

Discussion: 

Huawei: We have one CR to clean the section of declaration. The intension is not to repeat the information in the TR and TS. 
Ericsson: We do not need to copy the text from TS to TR. 

Nokia: We are ok to remove the information. 

Decision: 

The document was Noted.
R4-1809228
Draft CR to TR 37.843: Manufacturer declarations structure revision (9.1)





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

In this Cat. F Draft CR we are correcting the manufacturer’s declarations section for hybrid AAS BS and OTA AAS BS.

Discussion: 

Decision: 

The document was Revised in R4-1809458
R4-1809458
Draft CR to TR 37.843: Manufacturer declarations structure revision (9.1)





37.843
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

In this Cat. F Draft CR we are correcting the manufacturer’s declarations section for hybrid AAS BS and OTA AAS BS.

Discussion: 

Decision: 

The document was Endorsed.
R4-1808674
Draft CR to TR 37.145-2: AAS BS OTA REFSENS manufacturers declarations (4.10)





37.145-2
  CR-  rev  Cat: B (Rel-14) v14.5.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Fill in the manufacturers declarations for Rel-15 AAS BS OTA REFSENS conformance testing in TR 37.145-2, based on the endorsed CR in R4-1805914 for Rel-15 AAS BS OTA REFSENS conformance testing, and the agreed way forward in R4-1808421 on co-location testing.

Discussion: 

Decision: 

The document was Endorsed



R4-1809227
Draft CR to TS 37.145-2: Descriptions of the OTA declarations





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

In this Cat. B Draft CR we are completing the manufacturer’s declarations for OTA AAS BS.

Discussion: 

Ericsson: It seems the defiantion of equivalent beam is changed. Not sure understand the removal of the multi-band transceiver. 
Huawei: We do not think we need to declare the RIBs. 

Nokia: We need to keep the sequence of the declaration items. Also not sure we understand the removal of multi-band transceiver 

Decision: 

The document was Revised in R4-1809459
R4-1809459
Draft CR to TS 37.145-2: Descriptions of the OTA declarations





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

In this Cat. B Draft CR we are completing the manufacturer’s declarations for OTA AAS BS.

Discussion: 

Decision: 

The document was Endorsed.


4.2.1.1.9
Other OTA test issues[AASenh_BS_LTE_UTRA-Perf]

R4-1808623
DL RS power test requirement






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discusses the need to chane the test requirement for DL RS power

Discussion: 

Huawei: We agree with the analysis. Both options require declartions. 
Ericsson: declaration of power level is fine to us. 

Decision: 

The document was Noted.



R4-1808625
Draft CR to 37.843: Correction of description of E-UTRA DL RS test requirement description





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Changes the test requirement for DL RS power

Discussion: 

Decision: 

The document was Revised in R4-1809460
R4-1809460
Draft CR to 37.843: Correction of description of E-UTRA DL RS test requirement description





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson

Abstract: 

Changes the test requirement for DL RS power

Discussion: 

Decision: 

The document was Endorsed.
R4-1808624
Draft CR to 37.145-2: Correction of OTA E-UTRA DL RS power requirement





37.145-2
  CR-  rev  Cat: F (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Changes the test requirement for DL RS power

Discussion: 

Huawei: We shall also include the new declaration in the draft CRs. 
Decision: 

The document was Revised in R4-1809461
R4-1809461
Draft CR to 37.145-2: Correction of OTA E-UTRA DL RS power requirement





37.145-2
  CR-  rev  Cat: F (Rel-14) v14.5.0





Source: Ericsson

Abstract: 

Changes the test requirement for DL RS power

Discussion: 

. 

Decision: 

The document was Endorsed.



4.2.1.2
Demodulation requirements[AASenh_BS_LTE_UTRA-Perf]

R4-1808621
Draft CR to TR 37.843: Addition of procedure and MU descriptions for demodulation performance requirements





37.843
  CR-  rev  Cat: F (Rel-15) v15.0.0





Source: Ericsson, Huawei

Abstract: 

Adds text to the TR describing measurement procedures and how MU is derived for the demod requirements

Discussion: 

Nokia: Have you consider the channel emulator in the MU assessment. 
NTT DoCoMo: Table 7.3-1 shall be OTA. 

Ericsson: No need to consider the PA ACLR impact. 
Decision: 

The document was Endorsed



R4-1809223
DraftCR to TS 37.145-2: OTA AAS BS demodulation requirements, general sections (3, 4, 8.1, 8.2)





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei, Ericsson
Abstract: 

In this Cat. B DraftCR, the general parts for the OTA AAS BS demodulation requirements are completed.

Discussion: 

Decision: 

The document was Endorsed



R4-1809224
DraftCR to TS 37.145-2: radiated performance requirements: UTRA FDD (8.3)





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei, Ericsson
Abstract: 

In this Cat. B DraftCR, the OTA AAS BS demodulation requirements for UTRA FDD are completed.

Discussion: 

Decision: 

The document was Endorsed



R4-1809225
DraftCR to TS 37.145-2: radiated performance requirements: E-UTRA (8.4)





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

In this Cat. B DraftCR, the OTA AAS BS demodulation requirements for E-UTRA are completed.

Discussion: 

Decision: 

The document was Revised in R4-1809462
R4-1809462
DraftCR to TS 37.145-2: radiated performance requirements: E-UTRA (8.4)





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

In this Cat. B DraftCR, the OTA AAS BS demodulation requirements for E-UTRA are completed.

Discussion: 

Decision: 

The document was Endorsed.



R4-1809226
DraftCR to TS 37.145-2: OTA AAS BS demod requirements, annexes (C, D)





37.145-2
  CR-  rev  Cat:  (Rel-15) v15.0.0





Source: Huawei

Abstract: 

In this Cat. B DraftCR, annexes for the OTA AAS BS demodulation requirements are completed.

Discussion: 

Decision: 

The document was Endorsed



5
New radio access technology[NR_newRAT]

5.1
BS conformance testing[NR_newRAT-Perf]

5.1.1
General[NR_newRAT-Perf]

R4-1809154
Summary of MU/TT for NR BS






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Nokia: what is proposed for approval, timeline or the content of the table? 
NTT DoCoMo: Both TT and timeline are proposed to be approved. 

Huawei: We share the similar feeling as Nokia. We understand the priority of certain requirements. For certain TT value, we need more discussions. What is the additional agreements? 

NTT DoCoMo: It is better to focus on the time plan in this contribution. TT can be updated in the draft CR. We can focus on the time plan. 

Agreement: 

Timeline is this paper is agreed and TT can be further discussed. 

Decision: 

The document was Noted.



R4-1809264
Draft TS 38.141-1 v0.3.0





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Huawei, HiSilicon

Abstract: 

Discussion: 

Decision: 

The document was Approved.



R4-1809266
Draft TS 38.141-2 v0.2.0





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Abstract: 

Discussion: 

Decision: 

The document was Approved.



R4-1809233
DraftCR to TS 38.104: fractional bandwidth corrections





38.104
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Huawei

Abstract: 

In this Cat. F DraftCR, corections to the Fractional Bandwidth terminology are introduced.

Discussion: 

Decision: 

The document was Noted.


5.1.2
Common for 38.141-1 and 38.141-2[NR_newRAT-Perf]

Test configurations

R4-1808793
NR Test Configurations - remaining issues






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This paper discusses the signal characteristics to be used when building Test Configurations

Discussion: 

Nokia: On proposal 1, we have similar proposal but different BW are proposed for FR2. On proposal 2, we need further discussions on whether it is needed or not
ZTE: WE have concerns on proposal 1. For FR1, we have same proposal. For FR2, breaking point is different from perivous proposal from Ericsson. We can discuss whether to use 800MHz BW. 

NTT DoCoMo: For proposal 1, we agree with FR1. For FR2, we are not sure why operating band is separated by 500 MHz

Huawei: supported frequency ragne is for sub-band? For proposal 1, for FR1, we have different proposal. For FR2, our preference is to chose 100MHz for all FR2 bands. We do not have band with less than 400MHz BW. For proposal 2, whether it is only applie for BS only support single carrier. 
Ericsson: For FR2, we do not strong view on BW for FR2. We may need to consider the scenario what operators only have a part of bandwidth of certain band. Proposal 2 can be applied for multi-carrier and multi-band BS.

Huawei: We understand the proposal 2 is trying to introduce the worst case. We have already consider such worst case when we decide the SU value for different BW and SCS. 

Ericsson: There two cases of worst cases.  

Decision: 

The document was Noted.



R4-1808818
On typical channel bandwidth for NR test configuration






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

In this contribution, we give some consideration on the NR BS test configurations based on the agreements in the WF.

Discussion: 

Decision: 

The document was Noted.
R4-1808819
On NR OBW test configuration for Contiguous CA






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

In this contribution, we give some consideration on how to generate the NR BS test configurations for CA OBW requirement.

Discussion: 

Ericsson: it is not conveinced about the reason but we are fine with the proposals. 

Nokia: Different companies have quite close proposals. 

Huawei: We intend to agree with Ericsson. The intension is to chose one of the bandwidth with the same aggregated BW. For SCS, we can further discuss. 

ZTE: We can have more offline discussion on why we chose these configurations. We can work on the WF.  
Decision: 

The document was Noted.
R4-1809152
On test configurations for NR BS






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Discussion: 

ZTE: For typical BW, we have different proposals. For NRTC1, the same configuration as LTE shall be selected. For NRTC3, 5MHz and 20MHz shall be considered.  
Decision: 

The document was Noted.
R4-1809463 WF on test configuration for NR BS





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Discussion: 

Decision: 

The document was Approved.
R4-1808794
TP to TS 38 141-1 - 4.7 Test Configurations





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

Based on previous agreements and further proposals, this TP proposes specifications of the Test Configurations for conducted conformance

Discussion: 

Decision: 

The document was Revised in R4-1809464
R4-1809464
TP to TS 38 141-1 - 4.7 Test Configurations





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

Based on previous agreements and further proposals, this TP proposes specifications of the Test Configurations for conducted conformance

Discussion: 

Decision: 

The document was Approved.
R4-1808795
TP to TS 38 141-2 - 4.8.2 Test signal Configurations





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

Based on previous agreements and further proposals, this TP proposes specifications of the Test Configurations for radiated conformance

Discussion: 

Decision: 

The document was Revised in R4-1809465
R4-1809465
TP to TS 38 141-2 - 4.8.2 Test signal Configurations





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

Based on previous agreements and further proposals, this TP proposes specifications of the Test Configurations for radiated conformance

Discussion: 

Decision: 

The document was Approved.
Test cases

R4-1808814
RF channel for NR BS RF conformance test





38.141-1
  CR-  rev  Cat:  (Rel-15) v





Source: ZTE Corporation

Abstract: 

A WF [1] on test cases for NR BS conformance test was approved in the last meeting. In the WF it stated down-selection of  RF channels B (bottom), M (middle) and T (top) should be considered case by case for NR. In this paper,we further discuss this issue for conformance test.

Discussion: 

Nokia: We have concerns on whether the M is always good choice for in-band blocking especially for narrow BW. 
NEC: For spurious emission requirements, B and T are proposed. We can chose B or T for testing. 

Huawei: For proposal 1, we can consider  to have all the B, M, T for FR1, we can consider ZTE proposal for FR2. For proposal 2, we are fine if the intension is to test the most strighent cases. 
Ericsson: We are fine with all the proposals. 

ZTE: To Nokia, you can further discuss. To NEC, we think we need to test both B and T to test both edges. To Huawei, the proposals are applied for both FR1 and FR2. We do not have strong view on keeping B, M and T for FR1. We prefer to have the same test cases for FR1 and FR2. For proposal 2, we share the same understanding as Huawei. 

Decision: 

The document was Noted.



R4-1809153
On test cases for NR BS conformance tests






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Discussion: 

Ericsson: Not sure if we need to test both narrowest and widest BW for all the cases. 
Huawei: In general, we intend to simplify the test since NR has more complexity than LTE. We need more discussion and we can use ZTE proposal as starting point 

ZTE: We have similar question as Ericsson. How to select SCS for multi-carrier operation? 

Nokia: For SCS, we agreed with ZTE analysis. We can use ZTE proposal as starting point. 

Decision: 

The document was Noted.
R4-1809466 WF on test cases for NR BS 





Source: ZTE Corporation

Discussion:
Huawei: For out-of-band blocking and in-band blocking, same RF channel shall be used. 
Nokia: Why do we remove some unnecessary test cases, e.g. removing channel M 

Nokia: We agreed for spurious emsssion, B and T are tested. Same approach can be used for other requirements. 

Nokia: The WF is only for conductive requirements? Spurious emission for FR2 takes huge time for testing. 

Ericsson: We agreed that we need to be careful about the FR2 testing time. For spurious emission, either B or T can be tested instead of B and T. 

ZTE: For in-band blocking, we change the term to general blocking. We have revised the WF

Agreements: 
Rapporteurs will add the square bracket on the RF channel for test for conductive requirements when implementing the TPs

The RF channel for test for conductive requirements shall be aligned with the WF. 

Decision: 

The document was Revised in R4-1809559
R4-1809559 WF on test cases for NR BS 





Source: ZTE Corporation

Discussion:

Decision: 

The document was Approved.
Test model

R4-1808894
Discussion on NR Test model






  CR-  rev  Cat:  () v





Source: ZTE

Abstract: 

Discussion: 

Nokia: For boosting and de-boosting, we are not sure if we need to specify these in NR. We do not have RS boosting in NR. 
Ericsson: We think boosting and de-boosting may be not needed. 

Huawei: How can we dintingush the power level? # of <NIL> REGs added for padding is not true from the core specification. 
ZTE: For boosting and de-boosting, it may be needed for edge PRB. We are open to discussions. For RS boosting and <NIL> REG, we can further discuss. 

Ericsson: We prefer to paramettizied the test models. 

Huawei: Do we need to follow the LTE design for ETM3.2 and 3.3 to have the first and second slots with different modulation and different power boosting? 

ZTE: We can further discuss. We are fine if it can be simplied. We can further discuss if the power boosting is needed or note. 

Decision: 

The document was Noted.



R4-1809115
On synchronized LTE-NR general Test model parameters for TDD UL/DL configuration






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discussions on NR test models for BS conformance is ongoing. Given the number of bandwidth, numerologies, and slot (subframe) configurations supported by NR, test models for TDD UL/DL configuration need to be synchronized both for LTE and NR.

Discussion: 

ZTE: Do we need to consider the different slot format? 

Ericsson: We can further check. 

Huawei: whether the 15KHz SCS will be considered? 


Ericsson: Only 15KHz SCS is considerd in current assessment. We shall align the different RATs

NTT DoCoMo: In the UE side, it is agreed to use the TDD configuration 2 for UE REFSENS requirements. 

Ericsson: In LTE, we did not align the test models for UE and BS. We can consider the different TDD configurations for NR. 

Huawei: We prefer to have the same configuration as UE and BS. We can also condider the legacy test and potential MSR testing which BS may support multiple RATs. 

Decision: 

The document was Noted.



R4-1809116
Test Models for NR and Waveform Properties






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

During the last RAN4 meeting in Busan, a WF on test models (TM) was agreed [1].  Within this WF it was agreed that companies are encouraged to further study which aspects of the NR PHY design and channels parameters are needed for TM design.

Discussion: 

ZTE:For proposal 1, we are fine but we want to clarify for EVM, we may need to configure the PSS/SSS for sync purpose. For proposal 2, we can further discuss. We agree with proposal 3. 
Nokia: We agree with proposal 1. 

Huawei: For proposal 1, not sure if we need PSS/SSS. For proposal 2, not sure what will the results for different modulation? For proposal 3, we are fine. 

Ericsson: ForEVM, we measure the PDSCH and we are not sure if we need PSS/SSS. We verify the results with different modulation scheme and conclusion is the same. 

Decision: 

The document was Noted.



R4-1809117
On NR test model coverage for multiple numerologies and power boosting/deboosting






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

During last RAN4 meeting RAN4 #87, a way forward was agreed [1], where companies were encouraged to study several aspects of test model designs. Both the aspects of multiple numerology and boosting and deboosting of REs were deemed as needed for further study.

Discussion: 

Nokia: On proposal, we agreed not to test multiple numerolgies since we do not have core requirements. We will also bring some results to show we do not need the power boosting and de-boosting. 
ZTE: For proposal 1, we agreed. For proposal 2, we think we need to discuss further and we may conclude in the next meeting. 

Huawei: For boosting and de-boosting, it is reasonable based on the simulation results. However, for practival implementation, BS DPD performance will be changed even the PAPR is the same. We think we only want to test the useful feature. We are open to remove the boosting and de-boosting. 

Huawei: For mixed numerologies, we have contribution. We have two guard band in the specification which shall be addressed. 
Ericsson:  we courage companies to bring more analysis on the need of boosting and de-boosting. 
Decision: 

The document was Noted.



R4-1809150
Parameters for NR test models






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Discussion: 

ZTE: For proposal 1, we hav concerns on the power boosting level which depends on the modulation scheme and test models. We agree with the proposal 2 but we are ok to discussion of typical BW. For proposal 3 and 4, we need more discussions. 
Huawei: In proposal 2, test model with small number SCS are proposed. We may have more tables if we have different SCSs. We can simply the generation process 

Ericsson: For proposal 2, it is better to have test models with all SCS for future proof. We need to find the solutions to scale the parameters instead of using table format. 

NTT DoCoMo:  For proposal 2, we prefer to specify the all the SCS combinations. What do we do if the BS does not support the specified the SCS. 

Nokia: To ZTE, you are right that boosting leve is different for different modulation the test models. ForSCS, we think we shall test all the channel bandwidth. We can continue work offline to find the some starting point. 
Decision: 

The document was Noted.



R4-1809151
Further discussion on NR test models for BS conformance tests






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Discussion: 

Huawei: We have paper on the mixed numerologies. 
ZTE: For TM1.1, we do not define the accuracy requirement. 

Ericsson: Whether we are going to align the TDD configurations for all three RATs? 

Nokia: Agree with ZTE. We do not need to align the TDD configurations. 

Decision: 

The document was Noted.




R4-1809239
Introducing a mixed numerology test model






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei Telecommunication India

Abstract: 

The document examines the need for testing mixed numerologies. Goals and possible test model configurations are provided.

Discussion: 

ZTE: In general, we do not define any requirement for mixed numerologies. We are not sure if we need to introduce the mixed numerolgies test
Ericsson: Is the intension to test the filter rejection in the worst case? We think we may not need the mixed numerologies. 

Nokia: We have the saem view as ZTE that we do not need the mixed numerolgies 

Huawei: we agreed that it is to the scheduler implementation. We need to further investigate. 

Decision: 

The document was Noted.



R4-1809240
Channel parameters for TM design






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei Telecommunication India

Abstract: 

This document describes the channel parameters for the test models in consideration for BS conformance testing. The proposals describe TDD and control channel configuration.

Discussion: 

ZTE: For proposal 2, we are fine. For proposal 3, the density of DMRS shall follow the EVM requirements. 
Huawei: For RS density, we agree to align with the EVM requirements. 

Decision: 

The document was Noted.



R4-1809241
Efficient parameterization of test models






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei Telecommunication India

Abstract: 

Given the increased number of bandwidths and inclusion of other features, a methodical approach to generating the lists is preferred from a maintainability and specification perspective. The contribution first illustrates the complexity and potential limitations for the existing 36.141 tables. An alternative approach using quadratic permutation polynomials (i.e. the basis for turbo code interleavers) is proposed

Discussion: 

Nokia: We need further discussion on power boosting and de-boosting.  
ZTE: In our understanding, the proposal is very complicated for conformance test.

Huawei: To Nokia, we do need to understand whether boosting and de-boosting is needed or not.For ZTE, in order to define the number of RBs explicitly, we propose to introduce the formula to calculate the number of RBs.  

Decision: 

The document was Noted.



R4-1809242
Applicability of E-UTRA test models for NR






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei Telecommunication India

Abstract: 

This document accompanies examines the goals of the E-UTRA test models and evaluates the applicability of the test models for NR.

Discussion: 

ZTE: Reuse other E-UTRA TM for NR is fine for us. For proposal 5, we propose to keep the same numbering. 
Ericsson: In general, it is a good principle to reuse the LTE test models for NR but we may need to check in the detailed cases.  

Nokia: Same comments as Ericsson that we shall reuse the E-UTRA as much as possible. We also agree with ZTE to keep the same numbering as LTE. 
Huawei:We are fine to keep the same numbering. To ericsson, the goal is to keep the simplicity.  

Decision: 

The document was Noted.

R4-1809467 WF on the test model 






Source: Huawei

Abstract: 

Discussion: 

NTT DoCoMo: We are fine with the WF. One of concern is about the timeline. conformance part is supposed to be completed by Aug meeting. 
Huawei(rapporteur): We understand the urgency of the work. Test model is one of the most challenging part. We can see the complexity. We are not sure if it is acceptable that companies can share the draft before the Aug on the reflector. We can trigger the e-mail discussion before the meeting. 

Ericsson: The DoCoMo plan is to conclude the design by Aug or just want to prioritize the work in Aug. 

NTT DoCoMo: Our preference is to conclude the design by Aug but we understand the challenging. If some issues can be priotized, we would like to see the priotization 

Decision: 

The document was Approved.


5.1.3
Conducted conformance testing (38.141-1)[NR_newRAT-Perf]

R4-1808997
TP to TS 38.141-1: General sections (1-5)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Approved.



R4-1808816
Occupied bandwidth for conformance test





38.141-1
  CR-  rev  Cat:  (Rel-15) v





Source: ZTE Corporation

Abstract: 

This contribution provides some discussion on how to define occupied bandwidth conformance test for NR. Base on the discussion, some proposals are also made.

Discussion: 

Huawei: In table 3, maximum system uncertainty is proposed. We are wondering if the same the principle as LTE is used for NR. In table 4, for 200MHz, it may not be needed to round the number down instead of round the number up. For table 4 and 5, we can further discuss the wording in the TP. 
Ericsson: For uncertainty, we can agree with the number here even we have different analysis. We shall not assume the same scaling approach for FR2. 
ZTE: We chose the number to simplify the test. 

Decision: 

The document was Noted.



R4-1808817
TP for TS38.141-1: Occupied bandwidth (section 4.1.2 and 6.7.2)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: ZTE Corporation

Abstract: 

This contribution provides a text proposal on OBW for section 4.1.2 and 6.6.2 for TS38.141-1[1] based on companion paper

Discussion: 

Decision: 

The document was Revised in R4-1809468
R4-1809468
TP for TS38.141-1: Occupied bandwidth (section 4.1.2 and 6.7.2)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: ZTE Corporation

Abstract: 

This contribution provides a text proposal on OBW for section 4.1.2 and 6.6.2 for TS38.141-1[1] based on companion paper

Discussion: 

NTT DoComo: It is better to align the table for OTA 
Decision: 

The document was Revised in R4-1809564
R4-1809564
TP for TS38.141-1: Occupied bandwidth (section 4.1.2 and 6.7.2)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: ZTE Corporation

Abstract: 

This contribution provides a text proposal on OBW for section 4.1.2 and 6.6.2 for TS38.141-1[1] based on companion paper

Discussion: 

NTT DoComo: It is better to align the table for OTA 

Decision: 

The document was Approved.
R4-1809156
TP to TS 38.141-1: NR BS applicable uncertainty of Test System (4.1.2)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Huawei: In this TP, it seems the section is re-ordered. Not sure if the re-ordering is based on the core spec or conformance tes spec. The skeleton of conformance test spec has been approved based on previous version of core spec. We agree that structure of conformance spec shall be aligned with core specification. 
Nokia: For all the ACLR number, 20Hz will be right number. 


NTT DoCoMo: it is a typo. 

NTT DoCoMo: To Huawei, some sub-clause are not decided yet and we use the x as the number. 


Huawei: we can align with core requirements instead of using x. 

Decision: 

The document was Revised in R4-1809469
R4-1809469
TP to TS 38.141-1: MU and TT for NR BS





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Decision: 

The document was Approved.



R4-1809168
Proposal of Test System uncertainty value for FR1 conducted ACLR/CACLR






  CR-  rev  Cat:  (Rel-15) v





Source: Keysight Technologies UK Ltd

Abstract: 

Proposing Test System MU value for FR1 conducted ACLR/CACLR value

Discussion: 

NTT DoCoMo: the value can be approved if no other input. Same number can be used for TT. 
Agreement

For FR1 conducted, propose new relative ACLR and CACLR MU value as 1.2 for the case of carrier BW > 20MHz

For FR1 conducted , TT value for relative ACLR and CACLR is 0.8dB for BW<=20MHz and 1.2dB for BW>20MHz

Decision: 

The document was Noted.



R4-1809169
Draft CR on Maximum Test System uncertainty for transmitter tests (Table 4.1.2.2-1)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Keysight Technologies UK Ltd

Abstract: 

Discussion: 

Decision: 

The document was Noted.


R4-1808998
TP to TS 38.141-1: active antennas for BS type 1-C





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Ericsson: Our understanding is the text is not for active antennas. We need to understand clear whether the text is needed or not. 

Huawei: we agree it is premature architecture 

NTT DoCoMo: It is difficult to understand the need of such definition. It seems like type 1-H. Also, it seems to have more than 8 antenna connectors. 
ZTE: We have similar concerns that it seems to us the definition of BS type of 37.145-1 is enough. 

Decision: 

The document was Noted.
R4-1808973
TP to TS 38.141-1: Test configurations





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Noted.
R4-1808820
TP to TS 38.141-1: Test configuration(Sections 4.7)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: ZTE Corporation

Abstract: 

This contribution provide a TP to TS38.141-1[1] for test configuration in section 4.7

Discussion: 

Decision: 

The document was Noted.
R4-1808974
TP to TS 38.141-1:Applicability of test configurations





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

ZTE: We have contributions for multi-carrier and multi-band cases. 
Ericsson: We also have TP for applicability 

Nokia: We need to agree on the generation of TC before we agree on the applicability. 

Decision: 

The document was Revised in R4-1809470
R4-1809470
TP to TS 38.141-1:Applicability of test configurations





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

ZTE: We have contributions for multi-carrier and multi-band cases. 

Ericsson: We also have TP for applicability 

Nokia: We need to agree on the generation of TC before we agree on the applicability. 

Decision: 

The document was Approved.
R4-1808796
TP to TS 38 141-1 - 4.8 Applicability





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

Based on previous agreements and further proposals, this TP proposes applicability tables for Test Configurations and conducted conformance

Discussion: 

Decision: 

The document was Noted.



R4-1808821
TP to TS 38.141-1: Test configurations for multi-carrier(Sections 4.8.3)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: ZTE Corporation

Abstract: 

In this contribution, we provide a TP to TS38.141-1[2] on the test configurations (NRTC1~5) for each requirements multi-carrier in section 4.8.3

Discussion: 

Decision: 

The document was Noted.



R4-1808822
TP to TS 38.141-1: Test configurations for multi-band(Sections 4.8.4)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: ZTE Corporation

Abstract: 

In this contribution, we provide a TP to TS38.141-1[2] on the test configurations (NRTC1~5) for each requirements multi-band in section 4.8.4

Discussion: 

Decision: 

The document was Noted.
R4-1808815
TP for TR38.141-1: RF channel (section 4.9.1)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: ZTE Corporation

Abstract: 

This contribution provides a text proposal on RF channel for section 4.9 for TS38.141-1

Discussion: 

Decision: 

The document was Noted.



R4-1808975
TP to TS 38.141-1: General section for conducted Tx requirements (6.1)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

ZTE: second paragraph in 1-H can be also applied in 1-C. 

Huawei: We reuse the text in AAS spec. 

Decision: 

The document was Revised in R4-1809558



R4-1809558
TP to TS 38.141-1: General section for conducted Tx requirements (6.1)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Approved.
R4-1808976
TP to TS 38.141-1: Conducted BS output power requirements (6.2)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

NTT DoCoMo: We can agree with this TP. For extreme condition TT, up to 4.2 GHz, same TT can be used for normal condition and extreme condition. We can use the same principle for up to 6GHz. 

Huawei: Extreme condition TT has not been agreed yet. 

ZTE: RF channel to be tested is missing in the TP and test procedure shall be included. Single-band connector and multi-band connectors are not aligned with other requirements.


Huawei: For BMT, we do not have agreement yet. We can add [] and update after we have agreements.  

Decision: 

The document was Revised in R4-1809471
R4-1809471
TP to TS 38.141-1: Conducted BS output power requirements (6.2)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Nokia: On BMT, why do we still want to test M. Testing BT could be sufficient 

Huawei: We reflect the proposals in ZTE WF on the test case,   

Decision: 

The document was Approved.



R4-1808977
TP to TS 38.141-1: Conducted output power dynamics requirements (6.3)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

NTT DoCoMo: WE can agree with this TP. We can catch up the TT study in the TP of annex C. 
Decision: 

The document was Revised in R4-1809472
R4-1809472
TP to TS 38.141-1: Conducted output power dynamics requirements (6.3)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

. 

Decision: 

The document was Approved.



R4-1808978
TP to TS 38.141-1: Conducted Tx ON/OFF requirements (6.4)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

NTT DoCoMo: Requirements of OFF power is missing in this TP, we need more discussions. 
NEC: We also have the TP for the same section. The difference is for procedure. 

Huawei: We can work with NEC on the revision. 

Decision: 

The document was Noted.



R4-1809140
TP to TS38.141-1: Transmit ON/OFF power (6.4)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NEC

Abstract: 

This contribution provides text proposal to draft TS 38.141-1 to specify NR BS transmit ON/OFF power requirement.

Discussion: 

Decision: 

The document was Revised in R4-1809473
R4-1809473
TP to TS38.141-1: Transmit ON/OFF power (6.4)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NEC

Abstract: 

This contribution provides text proposal to draft TS 38.141-1 to specify NR BS transmit ON/OFF power requirement.

Discussion: 

Huawei: We prefer to have same test procedure as LTE. 
NEC: We agreed. 

Decision: 

The document was Revised in R4-1809560
R4-1809560
TP to TS38.141-1: Transmit ON/OFF power (6.4)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NEC

Abstract: 

This contribution provides text proposal to draft TS 38.141-1 to specify NR BS transmit ON/OFF power requirement.

Discussion: 

Decision: 

The document was Approved.
R4-1808979
TP to TS 38.141-1: Conducted frequency error and EVM requirements (6.5.2, 6.5.3)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

NTT DoCoMo: We prefer to include the window length table 
NEC: We also the same TP and window lengh table is included in our TP. 

Huawei: NEC TP does not have the frequency error part. 

Decision: 

The document was Noted.



R4-1808980
TP to TS 38.141-1: Conducted TAE requirements (6.5.4)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

NEC: We also have same TP but we support Huawei TP. 
Decision: 

The document was Approved.



R4-1809141
TP to TS38.141-1: Frequency error (6.5.2)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NEC

Abstract: 

This contribution provides text proposal to draft TS 38.141-1 to specify NR BS frequency error requirement.

Discussion: 

NTT DoCoMo: The test requirement has been agreed. 
Decision: 

The document was Revised in R4-1809474
R4-1809474
TP to TS38.141-1: Frequency error (6.5.2)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NEC

Abstract: 

This contribution provides text proposal to draft TS 38.141-1 to specify NR BS frequency error requirement.

Discussion: 

Decision: 

The document was Approved.



R4-1809142
TP to TS38.141-1: Modulation quality (6.5.3)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NEC

Abstract: 

This contribution provides text proposal to draft TS 38.141-1 to specify NR BS modulation quality requirement.

Discussion: 

Decision: 

The document was Revised in R4-1809475

R4-1809475
TP to TS38.141-1: Modulation quality (6.5.3)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NEC

Abstract: 

This contribution provides text proposal to draft TS 38.141-1 to specify NR BS modulation quality requirement.

Discussion: 

Decision: 

The document was Approved.


R4-1809143
TP to TS38.141-1: Time alignment error (6.5.4)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NEC

Abstract: 

This contribution provides text proposal to draft TS 38.141-1 to specify NR BS time alignment error requirement.

Discussion: 

Decision: 

The document was Noted.
R4-1808981
TP to TS 38.141-1: General section for unwanted emission requirements (6.6.1)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

ZTE: multi-carrier and CA is missing in the description 

Huawei: Multi-carrier and CA can be included in other section. 

Ericsson: What is the additional unwanted emission requirement 


Huawei: We just follow the sentences in the LTE. 

Decision: 

The document was Approved.



R4-1808982
TP to TS 38.141-1: Conducted occupied bandwidth requirements (6.6.2)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

NTT DoCoMo: TT for occupied bandwidth is zero. 
Decision: 

The document was Noted.



R4-1808983
TP to TS 38.141-1: Conducted ACLR requirements (6.6.3)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Revised in R4-1809476
R4-1809476
TP to TS 38.141-1: Conducted ACLR requirements (6.6.3)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Approved.



R4-1808984
TP to TS 38.141-1: Conducted OBUE requirements (6.6.4)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Noted.
R4-1809477
TP to TS 38.141-1: Conducted OBUE requirements (6.6.4)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Withdrawn.



R4-1808985
TP to TS 38.141-1: Conducted Tx spurious emission requirements (6.6.5)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

ZTE: There are some typos. 
Decision: 

The document was Revised in R4-1809478
R4-1809478
TP to TS 38.141-1: Conducted Tx spurious emission requirements (6.6.5)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Approved.



R4-1808986
TP to TS 38.141-1: Conducted Tx IMD requirements (6.7)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Revised in R4-1809479
R4-1809479
TP to TS 38.141-1: Conducted Tx IMD requirements (6.7)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Approved.



R4-1808987
TP to TS 38.141-1: General (7.1)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Ericsson: The text of number of active receiver in the eAAS spec is missing in this TP. 
Decision: 

The document was Approved.
R4-1809480
TP to TS 38.141-1: General (7.1)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Withdrawn.



R4-1808988
TP to TS 38.141-1: Reference sensitivity level (7.2)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

NTT DoCoMo: For requirement, they are incorrect. 
Huawei: 1.5dB TT was added on top of the requirements. We can further discuss. 

NTT DoCoMo: but 1.6dB as added, 1.5dB shall be the correct number. 

Decision: 

The document was Revised in R4-1809481


R4-1809481
TP to TS 38.141-1: Reference sensitivity level (7.2)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Approved.
R4-1808989
TP to TS 38.141-1: Dynamic range (7.3)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Ericsson: uncertainty is missing 
Huawei: We can put the [] on the test requirements. 

Decision: 

The document was Revised in R4-1809482



R4-1809482
TP to TS 38.141-1: Dynamic range (7.3)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Approved.
R4-1808990
TP to TS 38.141-1: In-band selectivity and blocking (7.4)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Huawei: Zero TT is applied 
Ericsson: Note shall be added after table that the MU shall be reflected. 

Decision: 

The document was Revised in R4-1809483
R4-1809483
TP to TS 38.141-1: In-band selectivity and blocking (7.4)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Huawei: Zero TT is applied 

Ericsson: Note shall be added after table that the MU shall be reflected. 

Decision: 

The document was Approved.



R4-1808991
TP to TS 38.141-1: Out-of-band blocking (7.5)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Nokia: Why BMT is added for out-of-band blocking. Only M shall be tested for out-of-band blocking since UMTS. 
Huawei: We need further check. We use the same approach as eAAS. 

Decision: 

The document was Approved.



R4-1808992
TP to TS 38.141-1: Receiver spurious emissions (7.6)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

ZTE: We can returnto this TP after approval of WF on RF channel
Decision: 

The document was Approved.



R4-1808993
TP to TS 38.141-1: Receiver intermodulation (7.7)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Ericsson: Note on MU shall be added. 
Decision: 

The document was Revised in R4-1809484
R4-1809484
TP to TS 38.141-1: Receiver intermodulation (7.7)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Ericsson: Note on MU shall be added. 

Decision: 

The document was Approved.



R4-1808994
TP to TS 38.141-1: In-channel selectivity (7.8)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Approved.



R4-1808995
TP to TS 38.141-1: Environmental requirements for the BS equipment (Annex B)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Approved.



R4-1808996
TP to TS 38.141-1: Test tolerances and derivation of Tx test requirements (annex C.1)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Noted.



R4-1809155
TP to TS 38.141-1: NR BS derivation of test requirement (Annex C)





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Decision: 

The document was Noted.
5.1.4
Radiated conformance testing (38.141-2)[NR_newRAT-Perf]

R4-1809158
TP to TS 38.141-2: NR BS acceptable uncertainty of OTA Test System (4.1.2)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Huawei: 0.8dB MU was agreed as mistake. We shall agree the MU for eAAS first according to agreed procedure 
NTT DoCoMo: If it is common understanding, we can change to TBD but MU for OTA ACLR shall be decided by the Aug meeting.  We are not sure if we need to use the same TT value as conductive requirements since the requirements are relative requirements. 

Huawei: For ACLR, beam pattern of wanted signal and adjacent channel singal are different. Error will be different for these two signals. Conductive requirement does not consider this aspect. It is the reason why MU for OTA and conductive could be different. We are evaluating the MU for OTA. 

NEC: It is ACLR relative requirement based on TRP. Sysmatic error for TRP is differnet from conductive requirements. 

NTT DoCoMo: Companies are encouraged to provide the view for MU for both BW<=20 and BW>20 

Ericsson: The grid will be applied for both wanted signal and adjacent channel. MU due to the grid will be cancelled. We may not need to consider the grid impact to MU of ACLR. 

Huawei: The requirement for OTA FR1 and FR2 are not exactly same. We suggest to split the requirement into FR1 and FR2. 

Keysight: OTA ACLR can be measured as ratio of wanted signal and adjacent signal or OTA ACLR can be also measured as relative value for all the measurement points. The way to measure ACLR could be have different MU value. 

Decision: 

The document was Revised in R4-1809485
R4-1809485
TP to TS 38.141-2: NR BS acceptable uncertainty of OTA Test System (4.1.2)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Decision: 

The document was Approved.
R4-1808874
TP to TS 38.141-2: Introduction of the transmit, receive and co-location configurations, in subclause 4.5





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

Sub-clause 4.5 “BS configurations” needs to be introduced with the transmit, receive and the co-location configurations. This proposal is aligned with approved eAAS contribution (R4-1805877 in Melbourne).

Discussion: 

Nokia: For co-location concept, clarification shall be added that co-location is only for FR1. 
Huawei: There are some editorial error in the figure. 

=> Clarification of applicability for FR1 can be added later. 

Decision: 

The document was Approved.



R4-1808884
TP to TS 38.141-2: Skeleton for radiated transmitter characteristics in sub-clause 6





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

The NR OTA conformance specification, [1], needs an updated skeleton for the transmitter requirements in sub-clause 6 to be finalized. The text proposals, OTA co-location spurious emission [6], and OTA transmitter intermodulation [3], that will be presented at the RAN4#87 in Montreal meeting, are considered as supplementary input to this skeleton proposal.

Discussion: 

Huawei: We shall define the requirements instead of agreeing on the skeleton firs. 
Ericsson: We shall consider how to do the work in NR. We may reuse the same approach as eAAS. We can approve this skeleton as the baseline for the next meeting. 

Huawei (Rapporteur): We can further discuss on how to handle the NR work. 

Decision: 

The document was Noted.
R4-1808883
TP to TS 38.141-2: Skeleton for radiated receiver characteristics in sub-clause 7





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

The NR OTA conformance specification, [1], needs an updated skeleton for the receiver requirements in sub-clause 7 to be finalized. The text proposals, OTA co-location blocking [6], and OTA out-of-band blocking [3], that will be presented at the RAN4#87 in Montreal meeting, are considered as supplementary input to this skeleton proposal.

Discussion: 

NEC: We have TPs which is not aligned with this proposals, e.g., we put the signal quality in the general section 
Nokia: We see many pages without changes 

Decision: 

The document was Noted.



R4-1809157
TP to TS 38.141-2: NR BS derivation of test requirement (Annex C)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Ericsson: For FR2, there are a few proposals. In our view, we have not  agreed the MU for FR2 yet. We need further discussions. 
Huawei: It is easier to split the TT into FR1 and FR2. 

NTT DoCoMo: We understand MU are not agreed yet. We can further update the TP based on the latest agreement. To Huawei, the intension is to split the table into FR1 and FR2. FR1 and FR2 has been splited inside the table. 

Nokia: There are much difference between one table and two tables. It may be matter for testing engineers.  

Decision: 

The document was Revised in R4-1809486
R4-1809486
TP to TS 38.141-2: NR BS derivation of test requirement (Annex C)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

The comments will be NOT implemented in the TS

Decision: 

The document was Approved.
R4-1808882
TP to TS 38.141-2: Skeleton for Annex E





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

The NR OTA conformance specification, [1], needs an updated skeleton for Annex E to be finalized. The text proposals, OTA transmitter intermodulation [8], OTA co-location spurious emission [7], OTA co-location blocking [6], and OTA out-of-band blocking [3], that will be presented at the RAN4#87 in Montreal meeting, are considered as supplementary input to this skeleton proposal.

Discussion: 

Huawei: We have already introduced the figures together with the titles in eAAS section
NEC: The requirements are missing in this TP. 
Decision: 

The document was Noted.



5.1.4.1
Common to FR1 and FR2 radiated conformance testing[NR_newRAT-Perf]

R4-1808632
TP to TS 38.141-2: Correction of RX procedures





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

Text improvements for receiver test procedure descriptions

Discussion: 

Decision: 

The document was Revised in R4-1809487

R4-1809487
TP to TS 38.141-2: Correction of RX procedures





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

Text improvements for receiver test procedure descriptions

Discussion: 

Decision: 

The document was Approved.


R4-1808638
TP to TS 38.141-2: Correction of TX directional power related requirements





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

Proposes improvements to the descriptions of TX power related directional requirements

Discussion: 

Decision: 

The document was Revised in R4-1809488


R4-1809488
TP to TS 38.141-2: Correction of TX directional power related requirements





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

Proposes improvements to the descriptions of TX power related directional requirements

Discussion: 

Decision: 

The document was Approved.
R4-1808823
TP to TS 38.141-2: Applicability of requirements (Sections 4.7)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: ZTE Corporation

Abstract: 

This contribution provide a TP to TS38.141-2[4] to add two new subclauses, i.e. 4.7.3 and 4.7.4, titled “Test configurations for multi-carrier ” and “Test configurations for multi-band ” in section 4.7 to capture the the test configuration for each requirement for multi-carrier (contiguous and non-contiguous cases) and multi-band, respectively.

Discussion: 

Decision: 

The document was Approved.



R4-1808824
TP to TS 38.141-2: Test configuration(Sections 4.8)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: ZTE Corporation

Abstract: 

This contribution provide a TP to TS38.141-2[4] for test configuration in section 4.8.

Discussion: 

Decision: 

The document was Noted.



R4-1809267
TP to TS 38.141-2 – OTA unwanted emissions – General (6.7.1) 





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This document provides a text proposal to Section 6.7.1 General of TS 38.141-2 [1]. 

Discussion: 

NEC: The title shall be “General” 
Huawei: The TP seems not based on the latest version. 

Huawei: In the table, deltafobue may be changed for furture proof. Second paragraph needs some update

Ericsson: For new frequency range, we can add addtioanl row. 

Nokia: The text is aligned with 37.104. We are open to revision. 

Huawei: Why ACLR is added in the last sentence

Ericsson: ACLR was added in eAAS spec. 

Decision: 

The document was Revised in R4-1809489
R4-1809489
TP to TS 38.141-2 – OTA unwanted emissions – General (6.7.1) 





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This document provides a text proposal to Section 6.7.1 General of TS 38.141-2 [1]. 

Discussion: 

Decision: 

The document was Approved.
R4-1809159
TP to TS 38.141-2: NR BS OTA occupied bandwidth (6.7.2)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

NEC: We propose to use the defined definition, .e.g, aggregated BS channel bandwidth
Decision: 

The document was Revised in R4-1809490
R4-1809490
TP to TS 38.141-2: NR BS OTA occupied bandwidth (6.7.2)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Decision: 

The document was Approved.




R4-1809268
TP to TS 38.141-2 – OTA ACLR (6.7.3) 





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This document provides a text proposal to Section 6.7.3 OTA ACLR of TS 38.141-2.

Discussion: 

Ericsson: eAAS text was revised. We shall align with eAAS spec. 

Huawei: We can align the initial condition for FR1 and FR2.

Huawei: Please highlight the reference if the text is copied & pasted from the eAAS spec.  

NTT DoCoMo: Test tolerance for abosulte ACLR has been agreed. 
Decision: 

The document was Revised in R4-1809491
R4-1809491
TP to TS 38.141-2 – OTA ACLR (6.7.3) 





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This document provides a text proposal to Section 6.7.3 OTA ACLR of TS 38.141-2.

Discussion: 

Decision: 

The document was Approved.



R4-1809269
TP to TS 38.141-2 – OTA operating band unwanted emissions (6.7.4)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This document provides a text proposal to Section 6.7.4 OTA out-of-band emissions of TS 38.141-2 

Discussion: 

NEC: no tolerance for offset<5MHz
NTT DoCoMo: Prated shall be correct term 

Nokia: Agreed

Decision: 

The document was Revised in R4-1809492
R4-1809492
TP to TS 38.141-2 – OTA operating band unwanted emissions (6.7.4)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This document provides a text proposal to Section 6.7.4 OTA out-of-band emissions of TS 38.141-2 

Discussion: 

Decision: 

The document was Revised in R4-1809562
R4-1809562
TP to TS 38.141-2 – OTA operating band unwanted emissions (6.7.4)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This document provides a text proposal to Section 6.7.4 OTA out-of-band emissions of TS 38.141-2 

Discussion: 

Decision: 

The document was Approved.
R4-1809109
TP to TS 38.141-2 - Annex E, TX and RX Test set up





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Update NR conformance specification based on last meeting AAS approvals

Discussion: 

Ericsson: we can approve it. We may need to come back to some requirements 
Nokia: We also need the clarification on the colocation requirements. 

Ericsson: We have the applicability table in the secion 4. 

Huawei: We can introduce the additional diagram for further clarification in the next meeting. 

Decision: 

The document was Approved.



R4-1809111
TP to TS 38.141-2 Annex XX - measuring extreme conditions





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Update NR conformance specification based on last meeting AAS approvals

Discussion: 

Ericsson: We understand the intension. We can not refer to 38.141-1  
NEC: Error in the B.1 general 

Decision: 

The document was Revised in R4-1809493


R4-1809493
TP to TS 38.141-2 Annex XX - measuring extreme conditions





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Update NR conformance specification based on last meeting AAS approvals

Discussion: 

Decision: 

The document was Approved.
5.1.4.2
FR1 radiated conformance testing[NR_newRAT-Perf]

R4-1809110
TP to TS 38 141-2 Test requirement for Radiated transmit power





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Update NR conformance specification based on last meeting AAS approvals

Discussion: 

Nokia: Some detailed informations are missing in the test methods. 

Huawei: the detailed information of test methods shall be captured in the annex 


Nokia: We can further discuss to see if we need to add some thing in the main text.

Ericsson: eAAS is updating in this week.  

ZTE: typo in the last table 

NTT DoCoMo: Same comments as ZTE. 

Huawei: we will correct the typo 

Decision: 

The document was Revised in R4-1809494
R4-1809494
TP to TS 38 141-2 Test requirement for Radiated transmit power





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Update NR conformance specification based on last meeting AAS approvals

Discussion: 

Decision: 

The document was Approved.
R4-1809112
TP to TS 38.141-2 Transmitter spurious emissions (6.7.5)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Update NR conformance specification based on last meeting AAS approvals

Discussion: 

NTT DoCoMo: TT for general spurious emission shall be zero 
NEC: why x.3 is missing 


Huawei: We follow the order as eAAS

Decision: 

The document was Revised in R4-1809495
R4-1809495
TP to TS 38.141-2 Transmitter spurious emissions (6.7.5)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Update NR conformance specification based on last meeting AAS approvals

Discussion: 

Huawei: For FR2, if the MU can not be agreed in Aug, we may conclude TT for general spurious emission category A but in general, MU shall be approved first. 

Ericsson: General spurious emission category A is the only exceptions we can conclude before MU is approved in Aug

Nokia: We agreed.

Agreement:

=> In Aug, we will discuss the MU for general spurious emission requirements. If MU can not be approved, we need to conclude the TT for general Tx/Rx spurious emission category A considering Japan regulatory requirements timeline
Decision: 

The document was Approved.
R4-1808885
TP to TS 38.141-2: Adding requirement text for OTA co-location spurious emission in subclause 6.7.5 and Annex E1.6.2





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

A draft version for NR FR1 was presented in the RAN4 meeting in Busan, [3], and this contribution has now been adapted to the latest approved eAAS OTA conformance specification.

Discussion: 

Huawei: Do we use the same format as eAAS
Ericsson: Yes 

Nokia: what is the TT ;for co-location spurious emission 

Ericsson: No TT was added and we will come back in the next meeting. 

Decision: 

The document was Noted.
R4-1808881
TP to TS 38.141-2: Adding requirement text for OTA Tx IMD in sub-clause 6.8 and Annex E1.7





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

A draft version for NR FR1 was presented in the RAN4 meeting in Busan, [3], and this contribution has now been adapted to the latest approved eAAS OTA conformance specification.

Discussion: 

Huawei: In test requirement, interference singal power level does not have TT which is not agreed yet. We shall align the diagram format 
Nokia: We are still discussing the testing freqeucny for Tx IMD 

NEC: This requirement is only applied for BS 2-O 

Ericsson: To Nokia, we can align with the decision in eAAS. We can add TT. We can align with the figures. We can  add the note. 

Decision: 

The document was Revised in R4-1809496
R4-1809496
TP to TS 38.141-2: Adding requirement text for OTA Tx IMD in sub-clause 6.8 and Annex E1.7





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

A draft version for NR FR1 was presented in the RAN4 meeting in Busan, [3], and this contribution has now been adapted to the latest approved eAAS OTA conformance specification.

Discussion: 

Decision: 

The document was Approved.
R4-1808879
TP to TS 38.141-2: Adding requirement text for OTA co-location blocking in sub-clause 7.6 and Annex E2.4.2





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

A draft version for NR FR1 was presented in the RAN4 meeting in Busan, [3], and this contribution has now been adapted to the latest approved eAAS OTA conformance specification.

Discussion: 

Nokia: We do not have co-location requirement for 2-O. In test procedure, the polarization aspect is still under discussions. 
Ericsson: The text is for general blocking. We agreed no co-location for 2-O. 

Huawei: The structure of blocking section is strange. We shall discuss on how to change the structure


Ericsson: We agreed

Huawei: We shall change the CRA to co-location test antenna 

ZTE: For sweaping size for FR2, it is better to keep it as FFS 


Ericsson: We add [] but we can change to FFS. 

Nokia: there are some reference shall not be included. 

Ericsson: we agreed.  

Decision: 

The document was Noted.



R4-1808880
TP to TS 38.141-2: Adding requirement text for OTA out-of-band blocking in sub-clause 7.6 and Annex E2.4.1





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson

Abstract: 

A draft version for NR FR1 was presented in the RAN4 meeting in Busan, [3], and this contribution has now been adapted to the latest approved eAAS OTA conformance specification.

Discussion: 

Nokia: We agreed the WF for step size for FR2 which shall be reflected in the TP. How to separate the signal into different polarization depends on the different implementation. We shall improve the step 5 to allow more flexibility. 
Huawei: The procedure implies same antenna used for wanted and interference signal which shall be reflected in the diagram. 

Ericsson: To Nokia, we agreed and we can add the decision. On polarization, we agreed it is not clear and we can improve. For antenna, we agreed we cannot use the same antennas. 

Decision: 

The document was Noted.


R4-1809113
TP to TS 38.141-2 Receiver spurious emissions (7.7)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Update NR conformance specification based on last meeting AAS approvals

Discussion: 

Nokia: For RF channel, either B or T is proposed for Tx spurious emission. We are discussing this aspect. 
Huawei: We can update once the decision is updated. 

Nokia: it makes sense to align with Tx spurious emission then we can test the Tx and Rx in one test to save the test time. 

Huawei: it is a good reason. 

Decision: 

The document was Revised in R4-1809497
R4-1809497
TP to TS 38.141-2 Receiver spurious emissions (7.7)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

Update NR conformance specification based on last meeting AAS approvals

Discussion: 

Decision: 

The document was Approved.
5.1.4.3
FR2 radiated conformance testing[NR_newRAT-Perf]

5.1.4.3.1
Transmitter Directional Requirements[NR_newRAT-Perf]

R4-1809145
TP to TS38.141-2: OTA frequency error (6.6.2)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: NEC

Abstract: 

This contribution provides text proposal to draft TS 38.141-2 to specify NR BS OTA frequency error requirement.

Discussion: 

NTT DoCoMo: In eAAS, it was agreed to use the same TT as conductive for OTA. In our understanding, TT has been fixed. 
Huawei: Not sure if we agree 12Hz for FR2? There is format issue. 

NTT DoCoMo: Separate tables for core requirements. 

Decision: 

The document was Revised in R4-1809499
R4-1809499
TP to TS38.141-2: OTA frequency error (6.6.2)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: NEC

Abstract: 

This contribution provides text proposal to draft TS 38.141-2 to specify NR BS OTA frequency error requirement.

Discussion: 

Decision: 

The document was Approved.



R4-1809146
TP to TS38.141-2: OTA modulation quality (6.6.3)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: NEC

Abstract: 

This contribution provides text proposal to draft TS 38.141-2 to specify NR BS OTA modulation quality requirement.

Discussion: 

Ericsson: The text is copied from eAAS which is still revising. 
Ericsson: Similar to -1 spec comments, we shall align with the agreed WF on the testing modulation scheme. 

Huawei: We agreed to have additional power back-off for 64QAM EVM testing which shall be reflected in this TP

NEC: We can update 

Decision: 

The document was Revised in R4-1809500
R4-1809500
TP to TS38.141-2: OTA modulation quality (6.6.3)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: NEC

Abstract: 

This contribution provides text proposal to draft TS 38.141-2 to specify NR BS OTA modulation quality requirement.

Discussion: 

Ericsson: the measurement direction is not correct. 
Decision: 

The document was Revised in R4-1809561

R4-1809561
TP to TS38.141-2: OTA modulation quality (6.6.3)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: NEC

Abstract: 

This contribution provides text proposal to draft TS 38.141-2 to specify NR BS OTA modulation quality requirement.

Discussion: 

Decision: 

The document was Approved.




R4-1809147
TP to TS38.141-2: OTA time alignment error (6.6.4)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: NEC

Abstract: 

This contribution provides text proposal to draft TS 38.141-2 to specify NR BS OTA time alignment error requirement.

Discussion: 

Ericsson: We need to align with eAAS spec. 
Decision: 

The document was Revised in R4-1809501
R4-1809501
TP to TS38.141-2: OTA time alignment error (6.6.4)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: NEC

Abstract: 

This contribution provides text proposal to draft TS 38.141-2 to specify NR BS OTA time alignment error requirement.

Discussion: 

Ericsson: We need to align with eAAS spec. 

Decision: 

The document was Approved.



5.1.4.3.1.1
MU and TT analysis[NR_newRAT-Perf]

R4-1809274
Overview of MU for OTA EIRP measurement of BS at mmWave






  CR-  rev  Cat:  (Rel-15) v





Source: MVG Industries

Abstract: 

The drafting of core requirements specification for 5G NR BS is moving forward. Testability is a hot topic being discussed during the meetings. This contribution aims to provide an overview of MU for OTA EIRP measurements of BS in CATR and Near Field Test Range.

Discussion: 

Ericsson: In general, we agree to use the white box. We have lower number proposals. We show better performance on the chamber, power meter. We do not assume PA in our analysis. We may neeed further updates. 


MVG: We agree those number can be optimized. We are ok to remove the PA MU. However, the amplifer may be added for other tests, e.g., EVM. For EIRP, we can further optimize. 


Ericsson: BS have more transmitting power than UE. 


Keysight: But also more path loss for BS. 

Keysight: Overall, we agree with the approach. In measurement equipment MU, BS is different from UE. We can provide the input in the last meeting


MVG: We can update the measurement equipment MU. 

NEC: Frequency range is not mentioned in this proposal. 


MVG: MU can be applied for frequency up to 43.5GHz 

NTT DoCoMo: If white box is used, what is the MU. We do not have the size of antenna in the declaration. 


MVG: MU is proposed based on the white box approach. For IAC and CATR, we assume the alignment between the DUT and test antennas. 

Nokia: On measurement equipment MU, power measurement is quite generic for both UE and BS. 

Decision: 

The document was Noted.
R4-1809114
FR2 OTA chamber EIRP MU budget






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Discuss the per direction EIRP MU for FR2 OTA chambers

Discussion: 

Ericsson: we have close number proposal. 
NTT DoCoMo: How to derive the value based on different proposals from different companies. 

Keysight: Test equipment MU in this proposal is lower than FR1. We think it is corner case that TE MU is lower than FR1. 

Huawei: To Keysight, we understand. We shall have a common value for FR1 and FR2. 
Decision: 

The document was Noted.
R4-1808647
Radiated transmit power and TX power dynamic range uncertainty budget for FR2 in anechoic chamber






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Proposes MU budget

Discussion: 

Keysight: For TE MU, we suggest to use our proposal. Power meter is not apprioriated to use to measure power at certain freqeuency. Spectrum analyser shall be used. 

NTT DoCoMo: Ericsson proposal is comparable with FR1. It is better to align the assumption for FR2 first. 

Ericsson: On power meter, We did the measurement for specific frequency.

Keysight: Power meter cannot judge whether there is power in other frequency range. 

NTT DoCoMo: How about the MU for FR1 up to 6GHz

Huawei: We need input from companies. We can also state if there is no objection, we can use the eAAS MU (up to 4.2GHz) for FR1 NR. 

=> Agreement: 

If no further analysis on NR FR1 according to the agreed timeline, the same MU budget as eAAS (3GHz- 4.2GHz) can be reused for NR FR1 (3-6GHz) Tx and Rx requirements
Decision: 

The document was Noted.
R4-1808648
Radiated transmit power and TX power dynamic range uncertainty budget for FR2 in CATR






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Proposes MU budget

Discussion: 

Decision: 

The document was Noted.
R4-1809498 WF on MU for FR2 directional transmitting requirements 






Source: Ericsson

Abstract: 

Proposes MU budget

Discussion: 

Decision: 

The document was Approved.
R4-1808628
Directional requirement measurement uncertainty for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discusses directional requirement MUs for FR2

Discussion: 

NTT DoCoMo: For proposal 2, MU of TE for frequency error was already proposed by Keysight in the previous meeting,. The Same MU can be reused. 
Keysight: For proposal 2, we provide the value which can be reused for FR2. MU is related to measurement time lenth. As long as the measurement length is same, not difference. Same value for TAE requirements. For EVM requirements, MU is largely depending on the measurement results instead of measurement freqeucy. 

NEC: Keysight proposal is based on high-end product. Not sure if we can define the MU based on high-end. 


Keysight: For FR2, we need very good measurement equipments. We suggest to define the MU based on high-end. 

Ericsson: For 12Hz MU, if we understand correctly, we can assume the longer measurement time to maintain the same MU for different frequency range. 


Keysight: MU highly depends on measurement length. 

Decision: 

The document was Noted.
R4-1809160
MU/TT for NR BS frequency error






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Decision: 

The document was Noted.



5.1.4.3.2
Receiver Directional requirements[NR_newRAT-Perf]

5.1.4.3.2.1
MU and TT analysis[NR_newRAT-Perf]

R4-1808655
Necessity of PA for OTA Adjacent channel selectivity and in-band blocking measurement for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Analyzes need for PA

Discussion: 

Nokia: For high frequency, larger antenna array will be designed. With larger antenna array, far filed distance will be larger which will result in the larger path loss. 
NEC: How the uncertainty is derived in this proposa. In signal generator MU, it is different from the Keysight proposal. 

Ericsson: To Nokia, we agreed. We shall continue discuss assuming the different antenna array size. We donot propose the MU in this paper. 

Decision: 

The document was Noted.
R4-1808649
Measurement uncertainties for EIS for FR2 in indoor anechoic chamber






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Proposes MU budget

Discussion: 

Keysight: We suggest to use our proposal. 
MVG: Whether the PA is assumed in EIS since the lower signal level is assumed in EIS test. 

Ericsson: We do not need PA in our previous analysis paper but we need to further study considering the different path loss comparing with FR1. 

=> We will further discuss whether the PA will be needed for FR2 EIS test in Aug meeting. 

Decision: 

The document was Noted.



R4-1808650
Measurement uncertainties for EIS for FR2 in CATR






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Proposes MU budget

Discussion: 

Decision: 

The document was Noted.




5.1.4.3.3
In-band TRP requirements[NR_newRAT-Perf]

R4-1809144
TP to TS38.141-2: OTA transmit ON/OFF power (6.5)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: NEC

Abstract: 

This contribution provides text proposal to draft TS 38.141-2 to specify OTA transmit ON/OFF power requirement.

Discussion: 

Huawei: we shall have single procedure as E-UTRAN. 
Ericsson: We have different strucuture. We shall have the same test procedure. On Stage 6, we shall align the text with other requirements. 

Huawei: We have Tx OFF in eAAS as co-location requirements.  In this TP, the procedure does not seems like co-location requirement. 

Nokia: For transient time for FR2, TRP is a metric which is quite complex. We shall consider other metric, e.g., EIRP. 

ZTE: We have discussion paper to compare EIRP and TRP. We see the pros and cons 

NTT DoCoMo: In core requirement, we agree to use TRP which shall not be changed in core requirements. We can discuss in the conformance testing. 

Nokia: We do not need to change core. We just need to consider how to transfer the core considering the practical issue. 

NEC: In our understanding, transient period requirement is in []. We can use the [] also in NR. 

Ericsson: We can align with 1-O with eAAS and further disucss on 2-O. We have two options for FR2, delta TRP and EIRP. We can leave the title and replace the text with FFS for 2-O. 

Keysight: For TRP measurement over the sphere, TE needs some timing information. 

Huawei: We can do the equivalent ERIP measurement in reference direction for the transient period. 
Ericsson: We need some analysis on the measurement directions. We may reuse the direction assumption as in ACLR. 

Huawei: Step size for On and Off could be different. 

Ericsson: We need further study 

=> Further study on using the EIRP method for the transient period will be continue in the next RAN4 meeting. 

Decision: 

The document was Noted.



5.1.4.3.3.1
MU and TT analysis[NR_newRAT-Perf]

R4-1808653
Background on OBUE and ACLR uncertainty budget for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discusses unwanted emissions for FR2

Discussion: 

NTT DoCoMo: For relative ACLR, we do not consider to include the deltaTRP in the relative requirement.  

Ericsson: We only consider the MU. Uncertainty due to grid is not included in this paper. 

Nokia: There are some additional aspects need to be considered, e.g., SNR

MVG: For some figures in the MU table shall be reviewed, e.g., quite zone. eAAS FR1 value is reused.  

Huawei: We are still discussing the measurement for ACLR in FR1. The same conclusion will be used for FR2. 

Keysight: OTA ACLR measurement is still during the discussions. Theromal noise in wanted and adjacent channel could be independent. Delta TRP may not be removed. 

Decision: 

The document was Noted.



R4-1809161
Test tolerance for unwanted emissions






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Ericsson: For proposal 3 and 4, we need more discussions. 
Nokia: For general spurious emission requirements, we need to separate the category A and general spurious emission 

ZTE: We are wondering if the zero tolerance shall be applied as global requirement. 

Huawei: For ACLR relative requiremetns, MU is in [] and TT shall be also in [].

NTT DoCoMo: ToEricsson, does Ericsson intend to further discuss the TT after the fix of MU. To Nokia, in Japan, Cateogrty A is applied. Our priority is for category A. We would like to fix the zero tolerance for general spurious emission for catogery A. To ZTE, UTRN and E-UTRAN also require the zero tolerance. To Huawei, out intension is to focus on the absolute ACLR. 
Ericsson: We cannot agree to use the zero test tolerance for OBUE and ACLR. 

NTT DoCoMO: What do we do if no conclusion for TT for OBUE, ACLR and Tx/Rx spurious emission.? 
Nokia: We will try to bring the contributions for MU for FR2. We will include the “encourage companies to bring contributins” in the WF. 

Decision: 

The document was Noted.

5.1.4.3.4
Out of band TRP requirements[NR_newRAT-Perf]

5.1.4.3.4.1
MU and TT analysis[NR_newRAT-Perf]

5.1.4.3.5
Out of band blocking requirements[NR_newRAT-Perf]

R4-1808675
Proposal on NR BS type 2-O out-of-band blocking measurement step size for 400MHz BS channel bandwidth






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides our proposal on a small refinement in the agreed measurement step size for 400MHz BS channel bandwidth of wanted signal

Discussion: 

Ericsson: The table is agreed based on framework. We may need to add note for clarifications. 
Nokia: We can add note. 

Decision: 

The document was Noted.


R4-1808676
Draft CR to TR 37.812-02: Measurement step size for BS type 2-O out-of-band blocking conformance testing (new clause 10.6.2)





38.817-02
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Fill in the details for the measurement step size of NR BS type 2-O out-of-band blocking conformance testing in TR 37.812-02, based on the agreement in RAN4#87, and a small refinement in the agreed measurement step size for 400MHz BS channel bandwidth of wanted signal.

Discussion: 

Ericsson: We also need to capture some background text proposal of how these step size is derived as in our paper. 
Decision: 

The document was Revised in R4-1809502
R4-1809502
Draft CR to TR 37.812-02: Measurement step size for BS type 2-O out-of-band blocking conformance testing (new clause 10.6.2)





38.817-02
  CR-  rev  Cat: B (Rel-15) v15.0.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Fill in the details for the measurement step size of NR BS type 2-O out-of-band blocking conformance testing in TR 37.812-02, based on the agreement in RAN4#87, and a small refinement in the agreed measurement step size for 400MHz BS channel bandwidth of wanted signal.

Discussion: 

Decision: 

The document was Endorsed.



R4-1808867
On FR2 conformance test aspects for OTA out-of-band receiver blocking requirement






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution presents our view on how conformance parameters related to the conformance testing of OTA out-of-band receiver blocking should be selected for FR2.

Discussion: 

ZTE: There is a typo in proposal 2. For proposal 4, we can select the smallest supported channel bandwidth
NTT DoCoMo: For proposal 2, do you intend to change the break point for the step size also in FR1? 

Nokia: Tehe supported channel bandwidth is 400MHz, it is not need to go down the step size as 50MHz. 

Ericsson: Regarding the boundary, we had agreement in pervioud meeting. We need to consider the trade-off betweent he test coverage and testing time. 

Decision: 

The document was Revised in R4-1809503
R4-1809503
On FR2 conformance test aspects for OTA out-of-band receiver blocking requirement






  CR- 
 rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution presents our view on how conformance parameters related to the conformance testing of OTA out-of-band receiver blocking should be selected for FR2.

Discussion: 

Decision: 

The document was Approved.



5.1.4.3.6
Declarations[NR_newRAT-Perf]

R4-1808677
TP to TR 38.141-2: NR BS OTA manufacturers declarations for radiated test requirements (4.6)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides a text proposal to fill in the manufacturers declarations for Rel-15 NR BS OTA manufacturers declarations for radiated test requirements in TS 38.141-2, based on the approved TPs for Rel-15 NR BS OTA conformance testing, the endorsed draft CR for Rel-15 AAS BS OTA manufacturers declarations for radiated test requirements, and the agreed way forward on co-location testing.

Discussion: 

Huawei: We have proposal on the same section. We think the mapping of declaration to the BS class could be benefit. We also suggest to follow the eAAS approach. We also need to remove the co-location related declaration. 

Nokia: For mapping to BS class, we think we need to change the eAAS first. 

NTT DoCoMo: For OTA declaration, D.1 is using Pmax,c which need to be fixed. 

Nokia: We can revise it. 

Decision: 

The document was Revised in R4-1809516
R4-1809516
TP to TR 38.141-2: NR BS OTA manufacturers declarations for radiated test requirements (4.6)





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides a text proposal to fill in the manufacturers declarations for Rel-15 NR BS OTA manufacturers declarations for radiated test requirements in TS 38.141-2, based on the approved TPs for Rel-15 NR BS OTA conformance testing, the endorsed draft CR for Rel-15 AAS BS OTA manufacturers declarations for radiated test requirements, and the agreed way forward on co-location testing.

Discussion: 

Decision: 

The document was Approved.



R4-1809229
TP to TS 38.141-1: NR BS conducted declarations corrections





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

In this TP to TS 38.141-1 further corrections to the conducted testing manufacturer declarations are provided.

Discussion: 

Ericsson: Whether the change is aligned with eAAS? 
Huawei: We will align with eAAS. 

Nokia: we shall reorder the number of ID. 

Decision: 

The document was Revised in R4-1809517
R4-1809517
TP to TS 38.141-1: NR BS conducted declarations corrections





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

In this TP to TS 38.141-1 further corrections to the conducted testing manufacturer declarations are provided.

Discussion: 

Nokia: Comments on 6.14, 6.15 and applicability. 
Huawei: On applicability, we agreed this approach and no duplications. If we do not use this approach, we have to use the separated tables for 1-C and 1-H. On 6.15, the concept is in the BS test spec since LTE, we adapt the approach. On 6.14, we have single band connector and multi-band connector definition. We shall use these definations. 

Agreement: 

Keep the table format for applicability with column for each BS types for both 141-1 and 141-2 

Decision: 

The document was Revised in R4-1809563

R4-1809563
TP to TS 38.141-1: NR BS conducted declarations corrections





38.141-1
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

In this TP to TS 38.141-1 further corrections to the conducted testing manufacturer declarations are provided.

Discussion: 

Decision: 

The document was Approved.


R4-1809230
TP to TS 38.141-2: manufacturer's declaration for OTA tests





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Huawei

Abstract: 

In this TP to TS 38.141-2 the manufacturer declarations and their applicability table is proposed for radiated tests for BS type 1-H, for BS type 1-O and BS type 2-O.

Discussion: 

Ericsson: C is confusing? It is better to use N/A 
Huawei: C is used in the conductive. 

=> Content will be merged in the Nokia CR. The agreed changed in the eAAS will be minored in the NR TS. 

Decision: 

The document was Noted.



R4-1809231
Optional declaration for 64QAM power back-off for BS type 2-O






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution, an optional declaration for 64QAM power back-off for EVM test requirement in FR2 is proposed, in order to address the agreement from RAN#87.

Discussion: 

Nokia: The single entry can be merged in the Nokia TP.
Nokia: Not sure if we need such declaration since we can declare the Prated according the modulation. 


Huawei: We have different declaration approach in NR/eAAS as in LTE.  
Decision: 

The document was Approved.



R4-1809232
TP to TS 38.141-2: Wideband operation and related declarations





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Huawei

Abstract: 

Based on the agreement on improvemens of declarations for wide NR bands and the fractional bandwidth definition in TS 38.104, in this contribution we are looking into required improvements to the NR OTA testing specification. TP to TS 38.141-2 is attached for approval.

Discussion: 

Ericsson: There are some terminologies are missing in the core spec. We need to align the core the conformance testing. 

Huawei: We are fine to align with core and conformance testing

Nokia:  Fractioanl BW can be calculated from other two declarations. 

Huawei: Some new declaration is need.  

NTT DoCoMo: The declaration of EIRP means carrier power or else? 


Huawei: Yes, per carrier


NTT DoCoMo: it is better to clarify. 

Decision: 

The document was Noted.



R4-1809234
Redirection capability for FR2 REFSENS requirement






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution, we are looking into the redirection capability and test coverage for the FR2 sensitivity testing. Based on the observation on the FR2 test coverage, it is proposed to agree on the introduction of redirection testing for BS type 2-O REFSENS requirement.

Discussion: 

Ericsson: We do not see the motivation to introduce the redirection and we see the disadvantage. 
Nokia: We think it is in wrong agenda. We need to discuss the test first before we add in the declaration part. 

Huawei: To Ericsosn, it is a good background information. We can come back in the next meeting. 

Decision: 

The document was Noted.



R4-1809235
MSR related manufacturer declarations for NR BS






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution, we are reviewing the approach to the manufacturer declarations in the MSR test specification TS 37.141, comparing it to the AAS BS and NR BS test specifications. Based on the observations, it is proposed to align the MSR specification with the AAS BS and NR BS test specifications.

Proposal 1:  for the NR introduction into the MSR test specification, agree on the modification of the manufacturer descriptions in TS 37.141 (from Rel-15), to align with the AAS BS (TS 37.145-x) and NR BS (TS 38.141-x) approach.

Discussion: 

Nokia: We need to be careful about changing the declaration in MSR to align with eAAS which is stable from Rel-9. We also need to priotized NR over extra MSR work in Rel-15 conformance testing. 
Ericsson: There will be a large amount of work. It is out of scope of NR WI. 

Huawei: We share the concerns of work load. We are not forcing the work. There is some risk of misalignment. 

Decision: 

The document was Noted.



5.1.4.3.7
Other OTA test issues[NR_newRAT-Perf]

R4-1808893
Further discussion on FR2 OTA TDD transient time






  CR-  rev  Cat:  () v





Source: ZTE

Abstract: 

Discussion: 

Decision: 

The document was Noted.



5.2
RRM core maintenance (38.133)[NR_newRAT-Core]

5.2.1
General (Ad-hoc MoM etc)[NR_newRAT-Core]

Applicability
R4-1808697
RRM applicability analysis






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Analysis of supported number of carriers in release 15 band combinations.
In this contribution we provide analysis on the number of CC which can be configured for NR in different scenarios, based on 38.101-1, 38.101-2 and 38.101-3 which now contain all release 15 band combinations. Considering the analysis we propose

Proposal 1 : The following applicability section is introduced in 38.133

Discussion: 

Decision:

Noted


R4-1808696
RRM Requirements Applicability





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

Draft CR to introduce applicability requirements for number of carriers in section 3.6.1.
It is specified that this version of the spec supports

For SA

up to 8 NR DL CCs in total, with 1 UL PCell and up to 1 UL SCell. Additionally, SUL may be used on one of the UL cells if configured 

For EN-DC

up to 8 NR DL CCs in total, with 1 UL PSCell and up to 1 UL NR SCell. Additionally, SUL may be used on one of the UL cells if configured

Discussion: 

Huawei: need some time to check.
Intel: do you want to capture all the combinations in RF room? I am not sure if 12 DL total number (EN-DC 8LTE CC+4 NR CC) should be considered in RF room.

Ericsson: we do not want to go into details. We want to capture in some simple way.

Intel: Do we need consider the criterion to define the number?
Samsung: 8 comes from the request of operators. Do we make decision to aligne the number with the completed band combinations or the request of operators?

Ericsson: We refer to the existing band combinations in 38.101.
Verizon: we are working on the more carriers and if the larger number is used, we can consider it in the future.

Ericsson: We have to have the RRM requirements for all the defined band combinations in Rel-15. 8 carriers are OK for Rel-15. But we should consider more in future.
Decision:

Revised to R4-1809403 (from R4-1808696) 


R4-1809403
RRM Requirements Applicability





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

Draft CR to introduce applicability requirements for number of carriers in section 3.6.1.
It is specified that this version of the spec supports

For SA

up to 8 NR DL CCs in total, with 1 UL PCell and up to 1 UL SCell. Additionally, SUL may be used on one of the UL cells if configured 

For EN-DC

up to 8 NR DL CCs in total, with 1 UL PSCell and up to 1 UL NR SCell. Additionally, SUL may be used on one of the UL cells if configured

Discussion: 

Decision:

Revised to R4-1809571 (from R4-1809403) 


R4-1809571
RRM Requirements Applicability





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

Draft CR to introduce applicability requirements for number of carriers in section 3.6.1.
It is specified that this version of the spec supports

For SA

up to 8 NR DL CCs in total, with 1 UL PCell and up to 1 UL SCell. Additionally, SUL may be used on one of the UL cells if configured 

For EN-DC

up to 8 NR DL CCs in total, with 1 UL PSCell and up to 1 UL NR SCell. Additionally, SUL may be used on one of the UL cells if configured

Discussion: 

Agreement: The principle is that the carrier numbers for RRM requirement applicability should be specified based on the completed band combinations in 38.101-1/2/3. If the carrier numbers in those specifications are changed, the RRM requirement applicability will be changed accordingly.
Decision:

Endorsed


Missing SSB information
R4-1808841
Missing SSB information for target NR cell






  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek inc.

Abstract: 

In the contribution, we discuss the issue of missing SSB-related assistance information in RRC signaling for handover, PSCell addition and SCell configuration/activation. We have the following observations and proposals.

Observation 1: Currently, SMTC periodicity is assumed in the requirements for handover, PSCell addition and SCell activation.
Observation 2: In current TS38.331, the SSB periodicity is provided in ServingCellConfigCommom, instead of SMTC periodicity. 
Observation 3: In current TS38.331, the SCS of SSB, SMTC periodicity and SMTC offset are not provided in RedirectedCarrierInfo. 
Observation 4: In current TS36.331, the SCS of SSB, SMTC periodicity and SMTC offset are not provided in RedirectedCarrierInfo. 

Proposal 1: SSB periodicity should be used in the requirements for handover, PSCell addition and SCell activation.
Proposal 2: The assistance information about SSB offset should be provided in ServingCellConfigCommon. The SCS, periodicity and offset of SSB should be mandatory.
Proposal 3: In both TS36.331 and TS38.331, the SCS of SSB, SMTC periodicity and SMTC offset should be mandatory provided in RedirectedCarrierInfo, while SMTC duration can be also optionally provided in RedirectedCarrierInfo to reduce UE power consumption.  

Based on above proposal, we think also think an LS should be sent to RAN2, asking RAN2 to add the missing parameters.

Proposal 4: Send an LS to RAN2 to add above missing parameters in both TS36.331 and TS38.331 spec.

Discussion: 

Ericsson: Agree with #1. In most cases, the information is missing. For blink handover, we need more discussion. We do not think this information should be mandated to be provided.

Meditatek: SMTC is for measurement. For handover, if it is unknown cell, UE needs the assistant information. If no information is provided, UE should assume 5ms periodicity. We are open to discussion.
Nokia: SSB block information is given here for rate matching purpose. We should discuss if UE can reuse this information. We need discuss if UE should use the information provided for SSB. When the periodicity of SSB and SMTC is different, it would lead to complexity.


Mediatek: SSB block information, we are not sure it is only for rate matching. We need check RAN1 spec. We would like network to make the information consistent.
Intel: UE should follow the serving cell’ SMTC to do the measurement during the handover if the SMTC information is provided in the handover command.

Mediatek: we are fine to use either SMTC or handover command.
Huawei: for #1, it forces UE to ignore the information from network, which causes the complexity. For #2 and #3, we are not sure if the network can always have such information.
Samsung: same understanding as Intel and Huawei.

Mediatek: We are not sure why the complexity will be increased. If the network has already provided the information, we do not see any difficulty to mandate providing such information.
NTT DOCOMO: SSB information is not used for rating matching purpose. We are also fine to use SMTC information for handover. But we could not preclude other case, e.g., UE decodes the MIB. Whether UE can use the information for other purpose is not decided in RAN2. It is allowed to use the SMTC periodicity information for handover.
Decision:

Noted


LS
R4-1808842
LS on missing SSB information






  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek inc.

Abstract: 

RAN4 would like to inform RAN2 that some of the SSB-related assistance information are missing in current TS 36.331 spec and TS 38.331 spec, as well as RAN4’s suggestion on whether they should be mandatory or optional:

· In TS 38.331,

· For NR PSCell/SCell addition and handover procedure,

· The assistance information about SSB offset should be provided in ServingCellConfigCommon.

· The SCS, periodicity and offset of SSB should be mandatory in ServingCellConfigCommon.

· For RRC Release with redirection to an inter-frequency NR cell,

· The SCS of SSB, SMTC periodicity and SMTC offset should be mandatory provided in RedirectedCarrierInfo.
· SMTC duration can be also optionally provided in RedirectedCarrierInfo to reduce UE power consumption.

· In TS 36.331

· For RRC Release with redirection to an inter-RAT NR cell,

· The SCS of SSB, SMTC periodicity and SMTC offset should be mandatory provided in RedirectedCarrierInfo.
· SMTC duration can be also optionally provided in RedirectedCarrierInfo to reduce UE power consumption.

Discussion: 

Decision:

Revised to R4-1809315 (from R4-1808842) 


R4-1809315
LS on missing SSB information






  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek inc.

Abstract: 

Discussion: 

NTT DOCOMO: we should provide the motivation. Otherwise, RAN2 may not have idea on the necessity and urgency.
Decision:

Revised to R4-1809547 (from R4-1809315) 


R4-1809547
LS on missing SSB information






  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek inc.

Abstract: 

Discussion: 

Decision:

Approved


5.2.2
UE measurement capability (38.133/36.133)[NR_newRAT-Core]

Frequency layer number, cell number and beam number

R4-1808844
Remaining issues on UE measurement capability






  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek inc.

Abstract: 

In the contribution, we discuss the remaining issue on UE measurement capability and MO merging. Below are our proposals:

Proposal 1: How to select the SCell to monitor at least 6 cells and 24 SSBs should be clarified when neither PCell nor PSCell is in the FR2 band. 

· Option 1: leave it completely up to UE implementation issue

· Option 2: select the first activated SCell in this band.

Proposal 2: UE shall be capable of monitoring 1 SSB on serving cell for each of the other serving carrier(s) in the same band.
Proposal 3: For 2 MOs on the same NR carrier frequency layer, they shall be counted as 2 carrier frequency layers if the configuration of either SMTC or useServingCellTimingForSync is different.
Discussion: 

Intel: For #1, we prefer Option 1. If all the SCells are deactive SCell, UE needs to choose one. For #3, it only applies to FDD. We support the other proposals.
Samsung: For #1, it is up to UE implementation. For #2 and #3, we agree.
Qualcomm: We agree with Intel and Samsung. Support #1 with option1 and #2 and #3.
Nokia: For #1, the other option of indication by network is missing. If following option 1 of #1, it is impossible to control. For option 2 of #1, we need the further rule. For #2, we have different view that 1 SSB is not sufficient.

Mediatek: In my understanding, it (which SCell is that UE to use monitor) can be part of measurement reporting. We agree with Nokia on the comments for option 2.
LGE: Intra-band case is collocated case. We support #2 and #3.
Huawei: For #3, we need discuss it further in the other topics.
ZTE: we agree that we should discuss #3 further.
Decision:

Noted


R4-1809075
UE measurement capability on intra-band SCC





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper we discuss the measurement requirements for FR2 adressing the number of SSB to measure on other intra-band SCC than primary CC.
In this paper we have provided system level simulation results as input to the discussion related to UE measurement capability in terms of number of beams the UE shall be able to monitor on other intra-band SCC than Main CC. We have already earlier in our studies concluded following:

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.

Based on the the results in this paper we observe:

Observation 1: Tracking too few beams impact the UE ability to follow the dynamics in beam changes when the UE moves.

Observaton 2: Tracking a too low number of beams increases the risk of UE not being using the beam with best SS-RSRP.

Observation 3: UE would need to track more than what is equivalent to 3 beams per cell per carrier.

Based on which we propose:

Proposal 1: In FR2 the UE shall be able to monitor at least 4 SSB based beams on other intra-band SCC than Main CC.

Discussion: 

Intel: For the simulation, the only thing that we can find in the simulation is that the top three are quite similar. Among the intra-band CC the measurement is similar. For FR2, if one CC can present the other CCs in the band, UE should not monintor the other 3 beams for other CCs.
Qualcomm: Why do we need the extra beams for other CC?

Nokia: We have presented the results for long time. UE’s latency is the concern. And if UE does not track the beams on the other CCs, it would be impossible for network to do the beam management on SCC-s when UE is moving. It assumes the beams are the same for all the SCC-s, which is too simplified. The question is what is the additional complexity for UE to monitor the more beams on SCCs.

Intel: If we assume that at one time instance network can configure the different beam directions, UE need the additional RF and it will impact the data reception. We think that we should assume the same Tx beam on the CCs in the intra-band at the instance.

Nokia: The key point is that UE is moving. It means that network needs configuring the different Tx beam directions on the different CCs in the same band. The measurement should not be same.

Intel: Our concern is that if what Nokia said is true, it will depend on UE capability. If UE can only support one Rx direction at the same time, UE can only do the measurement on 1 SSB.

Huawei: we also support 1 SSB on other CC-s for measurement. If UE needs to measure the different Tx beams, it is not aligned with the assumptions for the other requirements. Nokia’s proposal is overdemanding for UE that UE should support multiple RF chains.
ZTE: We also have the similar proposal as #1.
Decision:

Noted


------------------------------------------------------- Open issues ----------------------------------------------
Open issues:
· Number of SSBs to monitor on serving cell for each of the other serving carrier(s) in the same band

· Option 1: 1 (Intel, MediaTek, Huawei, LGE, Samsung, Qualcomm, Oppo)

· Option 2: 4 (ZTE, Ericsson, Nokia)

· How to select the SCell to monitor at least 6 cells and 24 SSBs should be clarified when neither PCell nor PSCell is in the FR2 band (from R4-1808844)
· Option 1: leave it completely up to UE implementation issue

· Option 2: select the first activated SCell in this band.

· Option 3: it should be indicated by network (Nokia)
· Shall UE be required to perform SS-SINR on all SSBs mentioned in the FR2 intra-frequency measurement capability?

· Yes (Ericsson)

· No, UE don’t need to be required to perform SS-SINR on the SSBs on serving cell for each of the other serving carrier(s) in the same band.

· Revised CR can be based on R4-1808728 (Intel) 

----------------------------------------------------------------------------------------------------------------------
R4-1808950
Remaining issues on UE measurement capability






  CR-  rev  Cat:  (Rel-15) v





Source: ZTE

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 4 SSB(s) for each of the other serving carrier(s) in the same band in FR2. 

Discussion: 

Decision:

Noted


CR

R4-1808728
CR on UE measurement capability of cell and SSB number





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Intel Corporation

Abstract: 

Due to the UE complexity and the similar channel conditin within identical band, we propose to specify UE measurement capability of FR2 intra-frequency as:

For each intra-frequency layer, during each layer 1 measurement period, the UE shall be capable of monitoring at least 24 SSB with different SSB index and/or PCI on a single serving carrier (PCC or PSCC or 1 SCC if PCC/PSCC is in a band different from SCC) out of all the serving carriers configured in the same band. UE shall be capable of monitoring 1 SSB on serving cell for each of the other serving carrier(s) in the same band.
(38.133 draft CR)
Discussion: 

Decision:

Noted


R4-1809376
CR on UE measurement capability of cell and SSB number





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Intel Corporation

Abstract: 

Due to the UE complexity and the similar channel conditin within identical band, we propose to specify UE measurement capability of FR2 intra-frequency as:

For each intra-frequency layer, during each layer 1 measurement period, the UE shall be capable of monitoring at least 24 SSB with different SSB index and/or PCI on a single serving carrier (PCC or PSCC or 1 SCC if PCC/PSCC is in a band different from SCC) out of all the serving carriers configured in the same band. UE shall be capable of monitoring 1 SSB on serving cell for each of the other serving carrier(s) in the same band.
(38.133 draft CR)
Discussion: 

Decision:

Withdrawn


R4-1808951
Measurement capability for SSB based measurements





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

Measurement capability for SSB based measurements.
4 SSBs per serving cell for each of the other serving carriers are proposed.
(38.133 Draft CR)
Discussion: 

Huawei: for on this serving carrier, the UE shall also be capable of monitoring in the serving cell (except for the SCell) the number of SSBs which is not smaller than the number of configured RLM-RS SSB resources., the number should be 24. But the number of measurmenet should not be larger than 24.
Decision:

Noted


R4-1809061
CR on TS38.133 for UE measurement capability





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

Currently the number of SSB to be monitored for intra-frequency in FR2 is still open.

Update the number of SSB to be monitored for intra-frequency in FR2.
(38.133 Draft CR)
Discussion: 

Decision:

Noted


Measurement objects merging

R4-1808729
Further discussion on UE measurement with MO configured by MN and SN





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

In this contribution we will continue to discuss the remaining issues for the MO configuration from MN and SN.

Proposal 1: Two MOs with different SMTC configuration shall be counted as two layers.

Proposal 2: In FDD bands, two MOs with different useServingCellTimingForSync indication shall be counted as two layers.

Discussion: 

Ericsson: for #1, there are some still speciall cases. For that case, there is no need to count them twice.

Intel: What is the special case?

Ericsson: When the only difference is the periodcity but the offset is the same.

Intel: Even for the different periodicity, UE needs to maintain two timeline because UE has no idea on the the intentions.

Huawei: it is too much implementation for UE to figure out. We agree with Intel.

Mediatek: We have same comment as Huawei. For MN and SN the SMTC depends on either MN or SN own timing.

Intel: Fully agree. If the EN-DC is async, UE needs to maintain the different timeline for MN and SN.
Nokia: For #2, we do not think the parameters would be different. It they are different, we are fine with this proposal.

Intel: For #1, UE has no idea what is the network intention. The intentions of SN and MN would be different. To the comment on #2, we do not preclude it. It will happen in the real network.
Decision:

Noted


R4-1809176
Discussion on how to count carriers in EN-DC






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Discussion on whether two MOs from MN and SN are counted as one or two carrier frequency layers with differences in parameters.
In this contribution we have further discussed how to count the total number of carrier frequency layers when MN and SN separately configure measurement object to the same carrier. We have made the following proposals:

Proposal 1: When MN and SN configure MOs to the same carrier frequency layer with different useServingCellTimingForSync indication, the two MOs are counted as one.
Proposal 2: If MN and SN each separately configure a measurement object for the same carrier frequency layer, this is counted as one carrier frequency layer, if the MOs are for same center frequency. Additionally:
a. If MN and SN configure different SMTC periods for the same carrier frequency, UE should take the SMTC with the shortest SMTC as the effective SMTC period for the carrier frequency layer.

b. If MN and SN configure different SMTC offsets for the same carrier frequency, the UE selects the MN configuration to be used i.e. the UE would select MN SMTC offset.

c. If MN and SN configure different SMTC durations for the same carrier frequency, UE should take the longest one as the effective SMTC duration for the target carrier.

Discussion: 

Intel: for #1, if MN and SN have different indication, UE does not need to decode the SSB index if it is true.

Nokia: it is OK to count as two.
Huawei: Even if there is the same configuration, the UE has different behaviours. In RAN2, there is not such indication specified for LTE part.

Nokia: We are proposing to define the requirements based on one of configuration.
Decision:

Noted


------------------------------------------- Open issues --------------------------------------------------
Open issues:
· Two MOs with different SMTC configuration

· Option 1: counted as two layers (Intel, MediaTek, Huawei, Qualcomm)

· Option 2: follow the MO configuration from PCell and conduct the measurement only once (ZTE)

· Option 3: (Nokia)

· If MN and SN configure different SMTC periods for the same carrier frequency, UE should take the SMTC with the shortest SMTC as the effective SMTC period for the carrier frequency layer.

· If MN and SN configure different SMTC offsets for the same carrier frequency, the UE selects the MN configuration to be used i.e. the UE would select MN SMTC offset.

· If MN and SN configure different SMTC durations for the same carrier frequency, UE should take the longest one as the effective SMTC duration for the target carrier.

· Two MOs with different useServingCellTimingForSync indication.

· Option 1: counted as two layers (Intel, MediaTek)

· Apply for 38.133
· Option 2: counted as one layer (Nokia)

Huawei: there is no such indication in 36.331. 
Intel: I understand the concern. We can agree that option 1 can apply to 38.133 first. And we can further discuss if it can apply for 36.133.
· Two MOs with different absThreshSS-BlockConsolidation, nofSS-BlocksToAverage or offsetMO

·  Option 1: counted as two layers (Huawei)

·  Option 2: counted as one layer

· Revised CR can be based on R4-1808730, R4-1808731(Intel) 

· If needed, revised WF can be based on R4-1809026 (Huawei)

--------------------------------------------------------------------------------------------------------------
R4-1808949
Discussion on same carrier measurement configured by MN and SN






  CR-  rev  Cat:  (Rel-15) v





Source: ZTE

Abstract: 

In this contribution, we further provide our views on how the two MOs with same carrier frequency should be handled if SMTC configuration and synchronization indication are different. Based on the observations following proposals are present.
Proposal 1: The UE should follow the MO configuration from PCell and conduct the measurement only once if two MOs on the same carrier frequency are configured separately by PCell and PSCell. 

Discussion: 

Decision:

Noted


R4-1809025
Discussion on same MO configured by MN and SN






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

In this paper we further discuss the FFS parts and also introduce new conditions for the cases where the layer shall not be counted only once.

Proposal 1: MOs with different absThreshSS-BlockConsolidation, nofSS-BlocksToAverage or offsetMO cannot be merged.

Proposal 2: MOs configured to UE which may lead to different behaviour due to timing information should not be merged.

Observation 1: It is too much implementation complexity to mandate the UE to be capable of figuring the whole thing for itself instead of following the lead of the network and letting the network to decide in the event that the UE shall anyway report to both MN and SN.

Proposal 3: Whether the UE is capable of calculating the correct SMTC configuration in order to merge MOs configured from MN and SN is up to implementation.

Discussion: 

Decision:

Noted


Way forward

R4-1809026
Way forward on the same MOs configured by MN and SN






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

· Capability-wise, 

· Multiple identical MOs configured from MN and SN can be counted as 1.

· MOs with different SMTC configurations cannot be counted as 1

· MOs with different absThreshSS-BlockConsolidation, nofSS-BlocksToAverage or offsetMO cannot be merged

· MOs configured to UE may lead to different behaviour due to timing information should not be merged 

· Whether the UE is capable of calculating the correct SMTC configuration in order to merge MOs configured from MN and SN is up to implementation.

· Since the MO is not used in the RAN4 spec, when the E-UTRA PCell and NR PSCell configure the same NR carrier frequency layer to be monitored, this layer shall be counted only once only if the UE can measure the carrier frequency with a single measurement

· Considering multiple MOs that target the same frequency carrier,

· No additional UE requirements shall be defined for multiple MOs with different numerologies

· No additional UE requirements shall be defined for multiple MOs with different SMTC configurations

· UE measurement activities upon receiving multiple MOs are up to implementation

Discussion: 

Decision:

Noted


38.133 Draft CR

R4-1808730
CR on UE measurement capability with MOs configured by MN and SN in TS38.133





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Intel Corporation

Abstract: 

The requirement for UE measurement capability with MOs configured by MN and SN is clarified in the section 9.1.3.2 note 2; and the editor’s note is removed.
(38.133 draft CR)
Discussion: 

Decision:

Revised to R4-1809404 (from R4-1808730) 


R4-1809404
CR on UE measurement capability with MOs configured by MN and SN in TS38.133





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Intel Corporation

Abstract: 

The requirement for UE measurement capability with MOs configured by MN and SN is clarified in the section 9.1.3.2 note 2; and the editor’s note is removed.
(38.133 draft CR)
Discussion: 

Agreement: further study on other configurations is subjected to RAN2.
Decision:

Endorsed


R4-1809027
Correcting UE measurement capability with same MO configured by MN and SN on TS38.133





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

Corrections are needed to address better demonstration of the UE capability requriements for the situation where the same MO are configured from both MN and SN. It is agreed in RAN4 that with certain conditions, the MOs configured from both MN and SN can be counted as 1 regarding to UE capability of monitoring certain number of carrier frequencies.

Adding further clarifications on the conditions where certain MOs configured from MN and SN can be merged.
(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1809177
DraftCR for 38.133 Clarification on the total number of carrier frequency layers





38.133
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Removal of editor's note.
UE measurement capability requirements when PCell and PSCell configure the same carrier to be monitored are still unfinished.

Editor’s note is removed, which means that with different SMTC configurations or different useServingCellTimingForSync indication the carriers are counted as one.

(38.133 Draft CR)
Discussion: 

Decision:

Noted


36.133 CR

R4-1808731
CR on UE measurement capability with MOs configured by MN and SN in TS36.133





36.133
  CR-5836  rev  Cat: F (Rel-15) v15.3.0





Source: Intel Corporation

Abstract: 

The requirement for UE measurement capability with MOs configured by MN and SN is clarified in the section 8.1.2.1.1b.1 note 2; and the editor’s note is removed.
(36.133 CR)
Discussion: 

Decision:

Noted


R4-1809028
Correcting UE measurement capability with same MO configured by MN and SN on TS36.133





36.133
  CR-5842  rev  Cat: F (Rel-15) v15.3.0





Source: Huawei, HiSilicon

Abstract: 

Corrections are needed to address better demonstration of the UE capability requriements for the situation where the same MO are configured from both MN and SN. It is agreed in RAN4 that with certain conditions, the MOs configured from both MN and SN can be counted as 1 regarding to UE capability of monitoring certain number of carrier frequencies.

Adding further clarifications on the conditions where certain MOs configured from MN and SN can be merged.
(36.133 CR)
Discussion: 

Decision:

Revised to R4-1809405 (from R4-1809028) 


R4-1809405
Correcting UE measurement capability with same MO configured by MN and SN on TS36.133





36.133
  CR-5842  rev  Cat: F (Rel-15) v15.3.0





Source: Huawei, HiSilicon

Abstract: 

Corrections are needed to address better demonstration of the UE capability requriements for the situation where the same MO are configured from both MN and SN. It is agreed in RAN4 that with certain conditions, the MOs configured from both MN and SN can be counted as 1 regarding to UE capability of monitoring certain number of carrier frequencies.

Adding further clarifications on the conditions where certain MOs configured from MN and SN can be merged.
(36.133 CR)
Discussion: 

Decision:

Agreed


R4-1809178
DraftCR for 36.133 Clarification on the total number of carrier frequency layers





36.133
  CR-  rev  Cat:  (Rel-15) v15.3.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Removal of editor's note.
UE measurement capability requirements when PCell and PSCell configure the same carrier to be monitored are still unfinished.

Editor’s note is removed, which means that with different SMTC configurations or different useServingCellTimingForSync indication the carriers are counted as one.

(36.133 CR)
Discussion: 

Decision:

Noted


Other maintenance issues

Editorial

R4-1808901
Darft CR to TS38.133 for editorial correction of NR NSA measurement capability





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Samsung

Abstract: 

If EN-DC UE is configured with NR PSCell, “NR inter-RAT carriers configured by E-UTRA PCell”, means NR inter-RAT carriers excluding NR serving carrier(s), i.e., the frequencies of the PSCell and SCells if any. Therefore, “NR inter-RAT carriers” is replaced by “NR inter-RAT carriers excluding NR serving carrier(s)”. 
For the capability of total number of effective NR carrier frequency layers, it should be any combination of above defined NR inter-RAT carriers “excluding NR serving carrier(s)”. Therefore, “effective NR carrier frequency layers configured by E-UTRA PCell and/or PSCell” is changed to “effective NR carrier frequency layers excluding NR serving carrier(s), comprising of any above defined combination of NR inter-RAT carriers excluding NR serving carrier(s) configured by E-UTRA PCell and NR inter-frequency carriers configured by PSCell.”

One section number to refer to TS36.133 needs to be corrected: i.e., Section 8.2.1.1b.1 should be Section 8.1.2.1.1b.1.
(38.133 Draft CR)
Discussion: 

Nokia: UE still needs to report for serving cell.

Samsung: it is only for measurement capability. All UE needs to report.
Intel: For the equation of the paragraph, it mentions that the serving cell is precluded.

Samsung: in the main paragraph, it mentions that the PCell and serving cell. We would like to avoid the confusion.
Decision:

Endorsed


R4-1808902
Darft CR to TS36.133 for editorial correction of NR NSA measurement capability





36.133
  CR-  rev  Cat: F (Rel-15) v15.3.0





Source: Samsung

Abstract: 

If EN-DC UE is configured with NR PSCell, “NR inter-RAT carriers configured by PCell”, means NR inter-RAT carriers excluding NR serving carrier(s), i.e., the frequencies of the PSCell and NR SCells if any. Therefore, “NR inter-RAT carriers” is replaced by “NR inter-RAT carriers excluding NR serving carrier(s)”. 
For the capability of total number of effective NR carrier frequency layers, it should be any combination of above defined NR inter-RAT carriers “excluding NR serving carrier(s)”. Therefore, “effective NR carrier frequency layers configured by PCell and NR PSCell” is changed to “effective NR carrier frequency layers excluding NR serving carrier(s), comprising of any above defined combination of NR inter-RAT carriers excluding NR serving carrier(s) configured by PCell and NR inter-frequency carriers configured by PSCell.”

One section number needs to be corrected: i.e., Section 8.2.1.1b.1 should be Section 8.1.2.1.1b.1. 
(36.133 CR)
Discussion: 

Decision:

Endorsed


RSTD

R4-1808955
Number of frequency layers for RSTD in 38.133





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

Number of frequency layers for RSTD in 38.133 is specified.
(38.133 draft CR)
Discussion: 

Huawei: we understand the idea 
Decision:

Endorsed


R4-1808956
Number of frequency layers for inter-frequency RSTD in NSA NR in 36.133





36.133
  CR-5840  rev  Cat: F (Rel-15) v15.3.0





Source: Ericsson

Abstract: 

Number of frequency layers for inter-frequency RSTD in NSA NR in 36.133 is specified.
(36.133 CR)
Discussion: 

Decision:

Agreed


5.2.3
Measurement gap (38.133/36.133)[NR_newRAT-Core]

Ad hoc minutes
R4-1809353
Ad hoc minutes for NR measurement gap






  CR-  rev  Cat:  () v





Source: Intel
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


R4-1808946
Draft CR to 38.133 on correction and cleanup to UE measurement gap





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: ZTE

Abstract: 

The UE measurement mode under EN-DC was clarified. But E-UTRA + FR2 was not covered by the clarification.

•
Added E-UTRA+FR2 scenrio for EN-DC measurement mode.

•
Corrected referenece for Table of frequency range.

•
Remove brackets for scheduling

•
Added reference to TS38.215
(38.133 Draft CR)
Discussion: 

Decision:

Noted


5.2.3.1
Gap pattern[NR_newRAT-Core]

UE behaviour during gap

R4-1808733
On UE behavior during MG





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

In order to finalize the specification, we discuss the UE behaviour during MG based on the up-to-date RAN4 agreements in this contribution,

Proposal 1: the requirement of UE behaviour during MG shall be revised to:

During the per-UE measurement gaps the UE:
· shall not transmit any data
· is not required to receive data from the corresponding E-UTRAN PCell, E-UTRAN SCell(s) and NR serving cells for NSA
· is not required to receive data from the corresponding NR serving cells for SA

During the per-FR measurement gaps the UE:
· shall not transmit any data on serving cells in the corresponding frequency range 
· is not required to receive data from the corresponding E-UTRAN PCell, E-UTRAN SCell(s) and NR serving cells for NSA
· is not required to receive data from the corresponding NR serving cells for SA

Discussion: 

Qualcomm: editorial changes.

Intel: OK.
Mediatek: There are some RS like PT-RS. Should we include them in downlink data or not? How about the UL grant, which is control signalling received by UE. We should also preclude it.

Intel: we just need to say that UE does not need to receive except for the measurmenet.
Decision:

Noted


CR

R4-1808734
Clarification on UE behavior during MG in TS38.133





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Intel Corporation

Abstract: 

The current requirement for UE behaviour during MG was still open in the latest TS38.133

UE can receive signal for measurement from the corresponding serving cells within some of measurement gaps since intra-frequnecy measurement can also share gap with inter-frequency measurement. Need to remove the editor notes in the section 9.1.2 for UE behaviour during MG.
(38.133 Draft CR)
Discussion: 

Decision:

Revised to R4-1809317 (from R4-1808734) 


R4-1809317
Clarification on UE behavior during MG in TS38.133





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Intel Corporation

Abstract: 

Discussion: 

Decision:

Revised to R4-1809545 (from R4-1809317) 


R4-1809545
Clarification on UE behavior during MG in TS38.133





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Intel Corporation

Abstract: 

Discussion: 

Decision:

Endorsed


Short gap

R4-1808732
CR on short gap for LTE measurement in TS38.133 for SA





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Intel Corporation

Abstract: 

The current measurement gap applicability table in TS38.133 doesn’t consider the UE capability of supporting short gap for LTE measurement in SA.

In SA case, currently RAN2 has no definition for UE capability indication short gap for inter-RAT LTE measurement, in last meeting RAN4 sent LS R4-1807971 to RAN2 for signaling addition, before RAN2 confirming the signaling, one note shall be added to the measurement gap applicability table for SA.

Editor’s note: a note to be added in Table 9.1.2-3 on that measurement gap patterns #2 and #3 are supported only by the UEs which have a corresponding capability once RAN2 specifies the capability.
(38.133 Draft CR)
Discussion: 

Ericsson/Huawei: we should wait for RAN2 final decision.

Intel: I just reuse the same wording from Ericsson’s proposal last meeting.
Decision:

Endorsed


UL transmissions after gap
R4-1808776
UL transmission in the slot after measurement gap






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on the UL transmission in the slot immediately after measurement gaps.

Proposal 1: LTE rule on the UL transmission in the slot immediately after measurement gap is re-used in NR.

Discussion: 

Huawei: our concern is that there is too limited time. The time for UL to DL would be shorter than LTE. But we agree that we need the clarification. But we need more discussion on TDD case for NR.

Nokia: what is too limited time? It is still up to UE to decide. What is the fundamental difference compared to LTE? It is very similar to special subframe to LTE. I wonder why there is speciall impact here.
Mediatek: in NR we introduce the measurement gap advance. We try to know if it applies for the cases with measurement advance.

Nokia: our understanding it should follow the same rule. We prefer to apply the common rule.
Intel: I agree with Huawei and Mediatek. Before concluding, we need consider the difference of NR from LTE. For NR case, the measurement gap advance should be taken into account. The period from DL to UL or UL to DL is different from LTE, say, maybe 2 or 3 symbols. I think currently all the new aspects impact the final conclusion.

Nokia: UE should measure on SMTC occasion rather than 5ms. We still need the same rule as LTE to apply here.

Intel: For GP thing for UL to DL, if we consider DL to UL, the period is different from LTE. For FR with 120KHz SCS, there will be smaller duration for GP. GP will depend on the different coverage.
Decision:

Noted


Way forward
R4-1809406
Way forward on UL transmission after measurement gap






  CR-  rev  Cat:  () v





Source: Nokia
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


CR

R4-1808777
CR for UL transmission after measurement gap





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

The UE behaviour in UL transmission in the slot after measurement gap is not specified for NR.
UE behaviour in UL transmission in the slot after measurement gap is specified for NR by re-using the LTE rule.

(38.133 Draft CR)
Discussion: 

Mediatek: we do not have UL or DL slot definition for NR. The definition of slot is quite flexible in terms of UL or DL. We need further discussion on the wording.

Nokia: we can check. There are still UL transmission symbol.
Ericsson: for TDD, we need some improvement for NR. We should think a little more than “up to UE implemetion” to help network to schedule.

Nokia: the problem is that it not only depends on UE capability but also on the network TA. It is difficult to decide the fixed number.
Decision:

Noted


R4-1809318
CR for UL transmission after measurement gap





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

The UE behaviour in UL transmission in the slot after measurement gap is not specified for NR.
UE behaviour in UL transmission in the slot after measurement gap is specified for NR by re-using the LTE rule.

(38.133 Draft CR)
Discussion: 

Decision:

Withdrawn


Gap interruption 
R4-1808843
CR on gap interruption requirements in TS38.133





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: MediaTek inc.

Abstract: 

•
The current requirement applies to EN-DC case only. It should be extended to also Standalone.

•
The following agreements in RAN4#87 should be implemented correspondingly in spec. 

•
For Per-UE gap or Per-FR gap for FR1 configured in sync EN-DC scenario, 
No additional slot interrupted on the victim NR PSCell in FR1 and FR2 is expected before and after the measurement gap respectively.

•
For Per-UE gap or Per-FR gap for FR2 configured in sync EN-DC and CA scenario,
Reference time for per-FR gap in FR2 is based on FR2 cell and MRTD for between FR2 CCs in synchronous case is no more than 8us. In this case, no additional slot is needed for interruption.

Summary for changes:
•
Extend the requirements for NR standalone

•
Clarify the reference timing of FR2 gap is a FR2 servgin cell

•
Remove squre brackets in Table 9.1.2-4 and Table 9.1.2-4b

Discussion: 

Decision:

Revised to R4-1809316 (from R4-1808843) 


R4-1809316
CR on gap interruption requirements in TS38.133





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: MediaTek inc., ZTE
Abstract: 

Discussion: 

Decision:

Endorsed


5.2.3.2
UE measurement mode [NR_newRAT-Core]

R4-1808735
Clarification on UE measurement mode during MG





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

In this contribution we discuss the band combination capability in the UE measurement mode requirement during MG. 

Proposal 1: UE can conduct parallel inter-frequency/inter-RAT measurements on FR #i carrier and FR #j carrier only if UE can support per-FR gap and can support the band combination of those target carriers in F FR #i and FR #j(i≠j).

Proposal 2: UE can conduct data reception/transmission of serving cell(s) in FR #i in parallel with the inter-frequency/inter-RAT measurement in FR #j only if UE can support per-FR gap and can support the band combination between serving CCs in FR #i and target carriers in FR #j (i≠j).

Proposal 3: The measurement mode requirement shall be revised as below,

NSA:

For E-UTRA-NR dual connectivity, when serving cells are on E-UTRA and FR1, measurement objects are in both E-UTRA /FR1 and FR2,

· If MN indicates UE that the measurement gap from MN applies to only LTE/FR1 serving cell(s),

· UE fulfils the measurement requirements for FR1/LTE measurement objects based on the configured measurement gap pattern;

· UE fulfils the requirements for FR2 measurement objects based on effective MGRP=20ms provided that UE can support band combination between the carrier(s) of E-UTRA /FR1 measurement object(s) and the carrier(s) of FR2 measurement object(s) or UE can support band combination between the serving carrier(s) of E-UTRA /FR1 and the carrier(s) of FR2 measurement object(s);

SA:

In NR standalone operation, for per-FR gap based measurement, when there is no serving cell in a particular FR, where measurements objects are configured, regardless if explicit per-FR measurement gap is configured in this FR, the effective MGRP in this FR used to determine requirements provided that UE can support band combination between the carrier(s) of E-UTRA /FR1 measurement object(s) and the carrier(s) of FR2 measurement object(s) or UE can support band combination between the serving carrier(s) of FR1 and the carrier(s) of FR2 measurement object(s) or UE can support band combination between the serving carrier(s) of FR2 and the carrier(s) of FR1 measurement object(s);
· 20ms for FR2 NR measurements

· 40ms for FR1 NR measurements

· 40ms for LTE measurements

· 40ms for FR1+LTE measurements

If measurement gap is configured in one FR but measurement object is not configured in the FR, the scheduling opportunity in the FR depends on the configured measurement gap pattern.
Discussion: 

Qualcomm: we have different understanding. We do not need consider the CA combo here.
Ericsson: It will put the quite limitation on network. If needed, we need to have better solution.
Nokia: We agree with Ericsson. The proposal will make the capability checking be more complicated. If UE does have such limitation, UE can indicate that it cannot support per-FR gap.

Intel: the current situation is that we do not have signalling of need for gap. We only have per-UE capability signalling. 

Samsung: RAN2 has on-going discussion on that part.

Intel: Our intention is that if UE has the signalling for need for gap and such signalling is associated with band combination, then everything is clear. But RAN2 has no conclusion yet. MO is on FR2 and serving cell is on FR1. UE is required to do the parallel measurement.
Decision:

Noted


CR

R4-1808736
CR on UE measurement mode during MG





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Intel Corporation

Abstract: 

The current UE measurement mode duting MG didn’t consider the limitation of band combination.
Add condition of band combination into the UE measurement mode requirement.
(38.133 Draft CR)
Discussion: 

Decision:

Noted


5.2.3.3
Collision between measurement gap and SMTC[NR_newRAT-Core]

R4-1808924
Discussion on collision between measurement gap and SMTC






  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek Inc.

Abstract: 

In this contribution, we propose 

Proposal 1: RAN4 to specify the requirements of following 5 scenarios: 

· Scenario A: 1a/1b. Fully overlapped between MG and SMTC in Type A/B

· Scenario B1: 2a/2b. Partial overlapped between MG and SMTC in Type A/B. The SMTC in Type A/B and RLM-RS are partially overlapped

· Scenario B2: 2a/2b. Partial overlapped between MG and SMTC in Type A/B. The SMTC in Type A/B and RLM-RS are fully overlapped

· Scenario C1: 3a/3b. Fully non-overlapped between MG and SMTC in Type A/B. The SMTC in Type A/B and RLM-RS are partially overlapped

· Scenario C2: 3a/3b. Fully non-overlapped between MG and SMTC in Type A/B. The SMTC in Type A/B and RLM-RS are fully overlapped
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Proposal 2: Table 1-5 are used to specify the overall Type A/B, Type C, and Type D requirements of PSS/SSS detection, SBI acquisition and measurement based on the general requirement framework: 
Discussion: 

Intel: we should include the measurement type A~D. For #2, in this meeting, companies have different views to reflect the gap sharing factor, which will impact the framework. For intra-RAT measurement for Type D, we have T_Inter1 and the formula is different from the proposed equation.

Mediatek: we need to clarify the definition of Type A, B, C and D. We agree that LTE will have different structure.
Nokia: Some proposals are related to the detailed proposals for measurement. For #2, why should the NRx and Kcarrier not put in the same ceiling function?

Mediatek: we are OK to put NRx and Kcarrier in the same ceiling function. But RAN4 did not reach agreemenet on K_carrier.
Decision:

Noted


R4-1808760
Remaining issues on collision among RLM-RS, SMTC and measurement gap






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we provided our views on remaining issues on collision among RLM-RS, SMTC, and measurement gap, and we made following observation and proposal.

Observation 1: Configurable sharing factor should be specified on pre-defined conditions since appropriate sharing ration between RLM and intra-frequency measurement would be different depends on RLM-RS, SMTC and MG configurations.
Proposal 1: Sharing factor for SSB timings in case of full overlap between RLM-RS and SMTC should be 1:1 or 1: 2 according to following conditions.

· Sharing factor should be 1:1 for following conditions.

· RLM-RS and SMTC periodicity are 160 ms, or

· RLM-RS periodicity is half of SMTC periodicity and RLM-RS outside of SMTC is fully covered by MG.

· Sharing factor should be 1:2 for the other conditions.

Discussion: 

Huawei: We have concern on the second condition for 1:1. When there are multiple serving carriers, UE is expected to measure and we need more occasions for measurement. On the second condition, we should not use 1:1.

NTT DOCOMO: We considered the CA case and we also need consider the delay requirements. If we assume 1:2 for all cases, the delay requirements or evaluation period will be too long for some case.
Intel: From UE perspective, can we leave it for network control? UE needs only to follow the network. We go with the single value but network can configure the different avaialbe time periods.

NTT DOCOMO: In the previous meeting, we specify the sharing factor for this scenario for fully overlapping case. For this case, what is the benefit for specifying 1:1 value? If we specify such scenario, we need consider the benefit for this case.

Huawei: this case is only for FR2. The measurement should consider the impact of the receive beamforming. But RLM does not configure such impact. We add more occations for measurement SMTC.
Qualcomm: We would like to keep it simple rather than making it configurable. To avoid that network have two configurations.

NTT DOCOMO: we are open for the further discussion by taking into the complexity.
Decision:

Noted


R4-1809013
Further discussion on collision issue among RLM-RS, SMTC and measurement gap






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the analysis on the collision between SMTC and measurement gaps. The following proposals are proposed:

Proposal 1: When the RLM-RS outside MG are fully overlapping with SMTC, we suggest the sharing ratio between RLM-RS outside MG: SMTC=1:2.

Proposal 2: When the RLM-RS outside MG are fully overlapping with SMTC, for RLM requirements, Psharing factor =3. For intra-frequency measurement requirements without gap, additional scaling factor is added PRLM_sharing= 3/2.

An accompany CRs to address the colliding issue for intra-frequency measurements and RLM requirements is provided in [R4-1809014].
Discussion: 

Decision:

Noted


CR

R4-1809014
Considertion on RLM and SMTC colliding





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

When the occasions of RLM-SSB outside MG are fully overlapped with SMTC occasions, the intra-frequency measurement requirements in FR2 shall be extended due to the impact by RLM.
1.
When the occasions of RLM-SSB outside MG are fully overlapped with SMTC occasions, the intra-frequency measurement requirements in FR2 shall be extended (3/2) due to the impact by RLM.

2.
The Psharing-factor in RLM requirements is 3.
(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


5.2.3.4
Gap sharing [NR_newRAT-Core]

Way forward 
R4-1809402
Way forward on gap sharing scheme
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Source: NTT DOCOMO
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Noted


R4-1808778
Discussion on MG sharing
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on MG sharing and the impact to gap based measurement requirements.

Proposal 1: MG sharing applies only in MG occasions where there is at least one intra-frequency layer (with gap based measurement) and one inter-frequency or inter-RAT layer with SMTC present in the occasion.
Proposal 2: In a MG occasion where MG sharing applies,
· if X is numerical number (25%, 50% or 75%), all intra-frequency layers (with gap based measurement) will equally share X percent of this MG occasion, and all inter-frequency and inter-RAT layers will equally share (1-X) of this MG occasion; 

· if X is ‘equal split’, all intra- and inter-frequency and inter-RAT layers will equally share the 100% of this MG occasion.

Discussion: 

NTT DOCOMO: we agree with #1. For #2, it means that if X=50% the available occasions for RRM measurement would be limited.
Nokia: it is more straightforward for network to configure the higher number for X if the RRM measurement is more important. We provide the different numbers for operator tocontrol this.
Decision:

Noted


R4-1808925
Discussion on gap sharing between intra-frequency and inter-frequency measurements






  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek Inc.

Abstract: 

In this contribution, we propose

Proposal 1: RAN4 to decide if gap sharing factors are applied to 

Option 1: only gap occasions that both intra-frequency and inter-frequency/inter-RAT MOs exist, or 

Option 2: all gap occasions.

Proposal 2: RAN4 to clarify that 2 searchers is the baseline to specify the corresponding intra-frequency measurement requirements when serving cells are in both FR1 and FR2.
Proposal 3: The RF constraint needs to be considered when specify the requirements of measurement conducted within the measurement gap: When MG is left for intra-frequency measurement, UE can conduct measurements of intra-frequency with PCell/PSCell and one intra-frequency with SCell simultaneously. However, due to the RF constraint, MG is left for inter-frequency measurement, UE can only conduct measurement of one inter-frequency at a time.


Proposal 4: Tables 1 is used to specify the requirements of Type D measurement 
Table 1: Measurement period for inter-frequency measurement 
(Frequency Range FR1)

	DRX cycle
	T SSB_measurement_period

	No DRX
	[image: image3.png]ceil ([8 + A]) X max(MGRP, Tgyrc) X Nacalinei





	DRX cycle≤ 320ms
	[image: image4.png]ceil(1.5 x [8 + A]) X max(MGRP, Tsyre. Tprx) X Nacaling i





	DRX cycle>320ms
	[image: image5.png]ceil([8 + A]) X max(MGRP, Tpgx) X Nacalingi








Proposal 5: Tables 2 is used to specify the requirements of Type A/B measurement under 1a/1b scenarios and Type C measurement 

Table 2: Measurement period intra-frequency measurement 
(Frequency Range FR1)

	DRX cycle
	T SSB_measurement_period  

	No DRX
	[image: image6.png]ceil([8 + A]) X max(MGRP, Tgyrc) X Nacalingi





	DRX cycle≤ 320ms
	[image: image7.png]ceil(1.5 x [8 + A]) X max(MGRP, Toyrc. Tprx) X Nacaling.i





	DRX cycle>320ms
	[image: image8.png]ceil([8 + A]) X max(MGRP, Tprx) X Nacaling i
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Discussion: 

Intel: for #1, this is good observation. I do not think RAN4 had discussed it before. We think option 1 makes more sense. For #2, if #2 equal to that RF 1 and FR2 share the same searcher, we agree. For #3, we agreed to introduce the NR-NR DC in the late drop and we think the requirements should cover this scenario. For this NR-NR DC no additional searcher is available for measurement. For #4, we can simplify. For #5, I am not sure that we agreed on 8 before.

Mediatek: We agree that option 1 is better solution. For #2, FR1 and FR2 share the same searcher. For #3, the NR-NR DC is another question and we can have further discussion if the two searcher is needed. For #4, we agree that we can simplify the equation. For #5, we propose the 3 samples for AGC which was proposed by us last meeting.
Huawei: for #1, we prefer option 2. We cannot assume two searchers as baseline for #2 for FR1 and FR2. The similar limitation of searcher has applied to intra-frequency without measurement gap. For the intra-frequency with gap, the searcher limitation does not apply because during one gap UE can do measurement on the single frequency layer. For #4 and #5, it would be based on the discusson how to capture the scaling principle for multiple frequency and we have different proposals.

Mediatek: the reporting delay is very long if following option 2. We do not think that the network will agree on option 2.
Potential Agreement: Gap sharing factors are only applied to gap occasions that both intra-frequency and inter-frequency/inter-RAT MOs exist.
Decision:

Noted


R4-1809015
Further discussion on gap sharing






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the further consideration on measurement gap sharing. The following proposals are proposed:
Proposal 1: For equal splitting, the gap sharing factor for each frequency is 100/Ngap_sharing where the Ngap_sharing is the total number of frequencies which participant in the gap sharing.

Ngap_sharing =Nintra-f_sharing+Ninter-f_sharing+ Ninter-RAT_sharing

Proposal 2: When network signals “01”, “10” or “11”, example 1 or example 2 can be used to specify the intra-frequency measurement requirements sharing gaps and inter-frequency/inter-RAT measurements requirements. 

CRs on intra-frequency measurement requirements and inter-frequency measurement requirements considering gap are provided in [R4-1809016] and [R4-1809043] respectively.
Discussion: 

Decision:

Noted


R4-1808929
Remaining issues on gap sharing
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Source: NTT DOCOMO INC.

Abstract: 

In this contribution, we provided our view on the principle of the gap sharing. Based on the discussion, we made following observation.
Observation 1:
It may be beneficial if different scaling factor is applied to different carrier types for measurement delay requirements in case of gap sharing.

Discussion: 

Decision:

Revised to R4-1809319 (from R4-1808929) 


R4-1809319
Remaining issues on gap sharing
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Source: NTT DOCOMO INC.

Abstract: 

In this contribution, we provided our view on the principle of the gap sharing. Our observations and proposals are as follows:

Observation 1:
LTE measurement is more important than NR measurement in some cases such as EN-DC operation since the mobility is served by LTE.

Proposal 1:
The gap sharing scheme for before/after EN-DC is configured should be able to handle priority of LTE measurement appropriately.

Proposal 2:
In case of gap sharing for per-FR gap for FR2, gap sharing scheme should be used to indicate the gap usage ratio between NR intra-frequency measurement with gap and NR inter-frequency measurement as in current specification.

Discussion: 

Intel: for #1, how about the network can different configurations like peridocities to allow more occasions for LTE measurements?

NTT DOCOMO: for LTE, it is impossible to configure different values for LTE measurement.

Intel: if you want to prioirize LTE, and you can configure 20ms MGRP and 160ms SMTC. In that way, we can prioritize LTE measurement.

Mediatek: In the gap applicability, MGRP 20ms is not applicable for LTE layer.

NTT DOCOMO: we discussed such way before deciding the inter-RAT gap sharing. But we agree to introduce the gap sharing factor even if there is a way to prioritize.

Intel: we are not against the solution. This is rel-15. If you want to this, we need the additional indication. Then the table would be different from existing tables. We need more meeting cycles. Could we go along with the simple way first and then have optimization in the future release to use more flexible table.

NTT DOCOMO: in terms of RAN2 impact, they decided to introduce four bit signalling. We can just revise RAN4 specification. In Rel-15 EN-DC is important and we only have chance in the Rel-15 to have mechanism.

Intel: If there is only change in RAN4, why should we introduce the configurable measurement collision modes? Can we use it for RLM monitoring and measuremene collision case?
Mediatek: does NTT DOCOMO want to use the different sharing factors for PCell/PSCell and Scells?

NTT DOCOMO: We do not intend to use different scaling factors for PCell/PSCell and SCells.
Decision:

Noted


CR

38.133 Draft CR
R4-1808779
Introduction of carrier scaling factor





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

For gap based intra-frequency, inter-frequency and inter-RAT measurements, how the measurement performance is scaled considering different SMTC and configurable MG sharing is not specified. 
Introduce the derivation of carrier scaling factor considering different SMTC and configurable MG sharing. The carrier scaling factor will be used in defining the performance for gap based intra-frequency, inter-frequency and inter-RAT measurements.

(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1808711
Measurement requirements for multiple layers





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Ericsson, Mediatek

Abstract: 

CR to introduce Nscaling,i based on NR SMTC configuration.
Scaling of requierments is not specified when multiple measurement objects are configured to be measured in the same gap pattern

Definition of Nscaling,I is added

(38.133 Draft CR)
Discussion: 

Intel: this is indeed about the inter-frequency measurement requirements. In our paper we have some concen on the proposal. We think the proposal is more aggressive.
Nokia: We would like to merge our CR into it.
Decision:

Noted


R4-1809016
CR on TS38.133 for gap sharing





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

The measurement gaps sharing shall be applied,

· when the SMTCs configured for intra-frquency measurement are fully overlapped with GP,

· intra-frequency measurement with gaps;

· inter-frequency measurements

· inter-RATmeasurements

The gap sharing scheme shall be decided.
(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1808785
CR for intra-frequency measurement requirements with gap
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

The requirements for intr-frequency measurement with gap is incomplete as the scaling factor due to gap use is not applied.

Update the requirements for intra-frequency measurement with gap by applying the carrier scaling factor to account for gap use.

(38.133 Draft CR)
Discussion: 

Huawei: this CR overlaps with our CR for gap sharing. We also cover the gap sharing with gaps.
Intel: for intra-frequency, we also need consider the two STMC cases. We also need to consider how to deal with it.
Mediatek: can we try to reach the agreement? We need consider both STMC peridocities.

Intel: my view is that if we use the longer one, we will have the simpler formula. If we decide using the SMTC periodicity configured for each CC, the situation will become complex.

Ericsson: if UE requirements are based on longer one, there would be no meaning for eNB to configure the shorter SMTC. We prefer to use the shorter one for measurement requirement.

Mediatek: if based on shorter one, then UE has no change to measure the longer one.

Nokia: we prefer using shorter one. We can assume the worse case.
Decision:

Noted


36.133 CR
R4-1808845
Introduction on Gap sharing for EN-DC in TS36.133





36.133
  CR-  rev  Cat: F (Rel-15) v15.3.0





Source: MediaTek inc.

Abstract: 

•
Gap sharing parameter for EN-DC was introduced in TS36.331 by R2-1809085.

measGapSharingScheme

Indicates the measurement gaps sharing scheme for BL UEs in CE mode A and CE mode B and for EN-DC (for the measurement gap configured by E-UTRAN). For BL UEs, see TS 36.133 [16, Table 8.13.2.1.1.1-2 and Table 8.13.3.1.1.1-3]. For EN-DC, see TS 36.133 [16, Table FFS]. Value scheme00 corresponds to "00", value scheme01 corresponds to "01", and so on.

However, the table for gap sharing parameter for EN-DC in TS36.133 is missing.

Summary of changes:
Add the table for gap sharing paramters for EN-DC in TS 36.133
(36.133 CR)
Discussion: 

Huawei: We have conceron the number of the sub-clause and we need more discussion on the wording.

Mediatek: any number of section?

Huawei: 8.17.5.
Ericsson: There is typo. It should be PSCell. Configuration by PCell.

Mediatek: the measurement is configured by PCell. The measurement gap is still configured by PCell and gap sharing factor is provided by PCell, but how to use the sharing factor depends on the configuration of PSCell. 
Nokia: this gap sharing is needed for per-UE gap on FR2. Here only FR1 is captured. 

Mediatek: In previous meeting, we agreed that for FR1 and .. PCell configure the measurement. We follow the agreement.
Decision:

Revised to R4-1809407 (from R4-1808845) 


R4-1809407
Introduction on Gap sharing for EN-DC in TS36.133





36.133
  CR-  rev  Cat: F (Rel-15) v15.3.0





Source: MediaTek inc.

Abstract: 

•
Gap sharing parameter for EN-DC was introduced in TS36.331 by R2-1809085.

measGapSharingScheme

Indicates the measurement gaps sharing scheme for BL UEs in CE mode A and CE mode B and for EN-DC (for the measurement gap configured by E-UTRAN). For BL UEs, see TS 36.133 [16, Table 8.13.2.1.1.1-2 and Table 8.13.3.1.1.1-3]. For EN-DC, see TS 36.133 [16, Table FFS]. Value scheme00 corresponds to "00", value scheme01 corresponds to "01", and so on.

However, the table for gap sharing parameter for EN-DC in TS36.133 is missing.

Summary of changes:
Add the table for gap sharing paramters for EN-DC in TS 36.133
(36.133 CR)
Discussion: 

Decision:

Endorsed


5.2.4
Measurement procedure related (38.133/36.133)[NR_newRAT-Core]
Ad hoc minutes
R4-1809354
Ad hoc minutes for NR RRM measurement procedure
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Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


5.2.4.1
Intra-frequency measurement[NR_newRAT-Core]

Rx beamforming requirement in RF2 (N1, N2, N3)
R4-1809040
Discussion on open issues on SSB intra-frequency measurement in FR2
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Source: Huawei, HiSilicon

Abstract: 

This contribution provides our analysis on open issues on SSB intra-frequency measurement in FR2. The following proposals are given: 
Proposal 1: The scaling factors of N1/N2/N3 used in FR2 measurement requirements are defined as the same value.

Proposal 2: The values of N1/N2/N3 used in FR2 measurement requirements are defined as 8.
Discussion: 

Intel: We have similar understanding and agree with proposals.
Nokia: The number seems too high.
Decision:

Noted


R4-1808708
Intrafrequency measurement requirements for FR2
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Source: Ericsson

Abstract: 

Discussion on RX beamforming in requirements.
In this contribution, we discuss the impact of RX beam sweep in the requirements for FR2, and make the following observations and proposals

Observation 1: A conclusion on RX beamsweeping is critical for many FR2 RRM requirements and is therefore urgent for RAN4

Observation 2: A long RX beam sweep period increases the risk that the UE has an incorrect estimation of the best RX beam

Observation 3: A long RX beam sweep period increases the risk that network cannot use the longer DRX cycles due to measurement performance.

Observation 4: With 20ms SMTC periodicity, N3=8 would lead to a 4x longer measurement period than LTE.

Observation 5: For FR2 intrafrequency measurements, time index determination is never needed since it is assumed for scheduling availability requirements that useServingCellTimingForSync is always enabled

Observation 6: In FR2 interfrequency measurements, it is difficult to envisage useServingCellTimingForSync not enabled, and time index determination is only needed when the UE has not already detected at least one SSB.

Proposal 1: N1=N3=4 is used for intrafrequency FR2 requirements with RX beam sweeping

Proposal 2: No manufacturer declaration or UE capability is used in NR requirements regarding RX beam sweeping.

Proposal 3: Time index determination is removed from intrafrequency requirements, and there is no need for further discussion on the value of N2

Discussion: 

Huawei: for #1, the value is too small. We suggest the larger number. Firstly UE needs to detect the first neighbour cell and for the other cells UE can use the first detected cell as reference. For SSB index requirement, it should be defined as inter-frequency measurement.

Ericsson: 8 will be too larger. For #3, it is about the SSB indexing. It is for intra-frequency only.
Nokia: In general, we agree with observations. The larger scaling factor has impact on UE ability to tracking cells. On the index reading, it should be conditional on the new serving cell time is necessary.

Ericsson: long measurement time would be harmful. 
NTT DOCOMO: We support the proposals. For #3, we need further checking.
Mediatek: for #3, because of using serving cell for timing, we may delete value of N2 for FR2 from the table. Do we have the requirement for the scenario?

Ericsson: For that case, the SSB index reading is still needed.
Intel: 4 is insufficient. For #3, use of serving cell for sync may not be enough and UE still need to detect SSB.

Ericsson: The only thing that UE can read is PBCH. It is PFN and half subframe indicator. I do not think what the benefit is for FR2.
LGE: In SMTC duration, wider Rx beam is used and the gain is smaller. If using the wider Rx beam, the relaxation should be considered.

Ericsson: We cannot have requirements based on the different beamforming of the serving cells.

LGE: in SMTC duration, if UE needs receive data, UE either needs change wider beam to narrower beam, or just use the wide beam.
Intel: For values of N1, N2 and N3, when we discuss the number of samples, we do not believe that we have alignement on the Rx beam number. We do not have eventual agreement on the number of Rx beams. We have concern on the spherical coverage. Something between 20 and 40 should be decided rather than 4 or 8 beams. UE may still need to decode MIB. 
Decision:

Noted


CR
R4-1808706
Introduction of RX beamforming in intrafrequency FR2 requirements





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

CR to specify N1, N3 in intra requirements and to remove N2.
Specify N1=[4], N3=[4] and remove corresponding editor’s notes. For N2, it is assumed that  useServingCellTimingForSync is always enabled for FR2, and hence the identification time is always Tidentify_intra_without_index. For this reason, N2 does not need to be specified and tables for FR2 time index determination are removed.
(38.133 Draft CR)
Discussion: 

Decision:

Revised to R4-1809408 (from R4-1808706) 


R4-1809408
Introduction of RX beamforming in intrafrequency FR2 requirements





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

CR to specify N1, N3 in intra requirements and to remove N2.
Specify N1=[4], N3=[4] and remove corresponding editor’s notes. For N2, it is assumed that  useServingCellTimingForSync is always enabled for FR2, and hence the identification time is always Tidentify_intra_without_index. For this reason, N2 does not need to be specified and tables for FR2 time index determination are removed.
(38.133 Draft CR)
Discussion: 

Agreement: capture the agreements in LS R4-1809409 from Mediatek in 38.133 in the future meeting.
Decision:

Endorsed


------------------------------------------- Open issues -----------------------------------------
· Summary of open issues : Decide on N1=N3 and N2 values for requirements

· Summary of proposals

· Option 1 N1=N2=N3=8

· Option 2 N1=N3=4, N2 not needed for intra FR requirements

· Option 3 N1=N3=4, N2=2

· Option 4 N1=N3=4, N2=1

· Option 5 The scaling value related Rx beam sweeping should be considered by 4 (=N1, N3) if following conditions are available

· consider additional symbol(s) to change Rx beam configuration for scheduling availability, or 

· consider performance relaxation for Tx/Rx of data channel within SMTC window duration

· Agreeable way forward : TBD

Discussion:
Samsung: N1 and N3 are needed for other requirements.
Nokia: what is difference of gain with 4 or 8 beams? What is the impact on the samles needed for cell detection and measurement?
Qualcomm: With larger number, the extension of measurement will become very long.
Intel: so far companies have concern only on delay. At the same time, if we consider the real deployment, what benefit is to only have 4 beams in terms of coverage? To Samsung, for how to accommodate it in the existing requirement, we can focus on the total number and we do not think it is a big deal.
Ericsson: nothing is precluded if we choose 4 but UE implement 6 beams. One question is that we have not set the side condition for OTA.
-----------------------------------------------------------------------------------------------------
R4-1808709
Measurement requirements for deactivated SCells in FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discussion on intra requirements with deactivated SCells in FR2.
Proposal 1: Under the condition that RAN4 agrees N1/N3=4, the UE can be assumed to perform 1 measurement per measCycleSCell, ie one RX beamsweep is completed in 4x measCycleSCell
Time period for PSS/SSS detection, deactivated SCell (Frequency range FR2)

	DRX cycle
	TPSS/SSS_sync

	No DRX
	N1x[5] x measCycleSCell

	DRX cycle≤ 320ms
	N1x [5] x max(measCycleSCell, 1.5xDRX cycle)

	DRX cycle> 320ms
	N1x[5] x max(measCycleSCell, DRX cycle)


Time period for time index detection, deactivated SCell (Frequency range FR2)

Note: We have a separate contribution questioning the need for time index detection on FR2 for intrafrequency requirements in general

	DRX cycle
	TSSB_time_index

	No DRX
	N2x [5] x measCycleSCell

	DRX cycle≤ 320ms
	N2x [5] x max(measCycleSCell, 1.5xDRX cycle)

	DRX cycle> 320ms
	N2x [5] x max(measCycleSCell, DRX cycle)


Measurement period for intrafrequency measurements without gaps (deactivated SCell) (Frequency range FR2)

	DRX cycle
	T SSB_measurement_period  

	No DRX
	N3x [5] x measCycleSCell

	DRX cycle≤ 320ms
	N3x [5] x max(measCycleSCell, 1.5xDRX cycle)

	DRX cycle> 320ms
	N3x [5] x max(measCycleSCell, DRX cycle)


Discussion: 

Decision:

Noted


R4-1809076
UE measurement scaling factor discussion for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

UE RX beam forming relaxation factor, N, is still undecided. In this paper we analyze the effect of the scaling and propose scaling factor values.
In this paper we have provided new system level simulation results as input to the discussion related to UE measurement capability in terms UE beam forming scaling factor, Nx, for FR2. 

Based on the simulation results and the observations from the results in this paper (and earlier papers) and the system level results provided in earlier meetings, we propose following UE numbers for the UE Rx beam forming scaling factor for FR2:

Proposal 1: For FR2 intra-frequency measurements, UE is allowed a UE Rx beam forming scaling factor, N3 =4.

Proposal 2: For FR2 intra-frequency measurements, UE is allowed a UE Rx beam forming scaling factor, N1= N3=4.

Proposal 3: For FR2 intra-frequency measurements, UE is allowed a UE Rx beam forming scaling factor, N2= 1.

Proposal 4: For FR2 inter-frequency measurements, UE is allowed a UE Rx beam forming scaling factor, N4= N6=4.

Proposal 5: For FR2 inter-frequency measurements, UE is allowed a UE Rx beam forming scaling factor, N5= 1.

Discussion: 

Decision:

Noted


R4-1809131
FR2 Measurement Requirements
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Source: Qualcomm Incorporated

Abstract: 

In this paper we discussed some open issues related to FR2 measurements. We propose the following:

Proposal 1: The UE should report 1 beam on the intra-band aggregated CCs on which it only measures beams from the serving cell (SCell).

Proposal 2: UE should only monitor as many beams as the number of active TCI states on a single CC out of all the intra-band aggregated CCs.
Proposal 3: The measurement period for deactivated SCells should be scaled based on the number of configured CA bands.

Discussion: 

Nokia: It sounds like that we are introducing that only once we have beam failure detection and UE only need to detect the new beam. It is difficult for network to do on these SCCs. For #3, for scaling, do you assume the same kind of STMC on SCC-s?

Qualcomm: For #3, in FR2, we agreed to have some scaling factor for intra-frequency. But the scaling should be based on the number of band. We do not need spend too much power. We should do 1 beam on each band. UE should receive the Tx beams in all directions within the Rx beam.
Decision:

Noted


R4-1808755
On Cell Identification Requirements without Gap






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

Based on the discussion above, we have the following proposals for delay requirements in FR2:

	Proposal#1: In FR2 define requirements with N1=N2=N3=8
Proposal#2: In FR2, the PSS/SSS detection requirement is set as 

TPSS/SSS_sync = max(600, [5]×N1×SMTC_period) ms, where N1=8

Proposal#3: In FR2, the SSB Index detection requirement is set as 

TSSB_time_index = max(200, [5]×N2×SMTC_period) ms, where N2=8

Proposal#4: In FR2, the measurement period for intra-frequency measurements is set as

TSSB_measurement_period = max(400, 5×N3×SMTC_period) ms , where N3=8


Discussion: 

Ericsson: We have concern on the overhead for always configuring shorter STMC periodicity.

Intel: we do not need to always configure the shorter SMTC.

Ericsson: we are talking about the EN-DC rather SA. Ther performance is still needed.
Qualcomm: We do not need such many instances to improve the accuracy.

Intel: with 5, we will have 20 or 40. We can either agree on the total number or we can reduce “5” if N1=8.

LGE: Where does 5 come from and what beam gain level is assumed in the simulation assumption?

Intel: 5 samples come frome the simulations from companies. We may reduce 5 to 4 and the total mumber is more important.

Qualcomm: 5ms. If changing 4 to 8, we should change the side condition.
Decision:

Noted


Applicability of DRX cycle in EN-DC

R4-1808780
Remaining issues for intra-frequency measurement without gap
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on the remaining open issues for defining requirements for intra-frequency measurement without gap.

Proposal 1: Add a statement in section 9.2.5 that in case of fully overlapped SMTC and MG, the requirements is defined as if the measurement is gap based, and as specified in section 9.2.6.
Proposal 2: In EN-DC, the DRX requirements are determined by the DRX configuration in the configuring node.
Proposal 3: Requirements for de-activated SCell measurement in FR2 is defined assuming UE sweeps all Rx beam directions per max(max(measCycleSCell, DRX cycle), NxSMTC period) when max(measCycleSCell, DRX cycle) > 320ms.
Discussion: 

Huawei: for #1, it has been captured in the previous CR for gap sharing. For #3, in most cases, there is no difference between active SCell and de-active SCells.

Nokia: we can further check the existing spec. But there is still missing part. For #3, SMTC is 40 and DRX is 640. UE should measurement 4 times with 16 DRX duration. The total number is still acceptable.
Mediatek: we have different views for #2. DRX cycle has different periodicities and offset as configured by MN and SN. It would be better for UE to use longer DRX cycle in terms of power consumption.

Nokia: it is very hard for one network to coordinate with the other network nodes. We think it is risky to follow the longer one configured by two nodes, which leads to confusing to network.

Intel: if we follow N*STMC, we need big modifications for the other requirements. Do we really need the extension?


Nokia: The main point is that UE should measure more frequently.


Intel: if looking at the equation here, there is max function between “measCycleScell and DRX cycle.

Mediatek: According to RAN2, the DRX cycle information should be exchanged between nodes.


Nokia: it should be noted that exchanging information is mandatory. It is not typical configuration that one node follows the others.
Intel: For #3, what is the motivation to use N* SMTC to define how often UE do sweeping? We should use sample number *Rx beam number.
Decision:

Noted


CR

R4-1808784
Appplicability of DRX cycle in EN-DC





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

DRX requriements are defined based on DRX cycle, for intra-freqeuncy measurement in section 9.2, inter-frequency measurement in section 9.3 and inter-RAT measurement in section 9.4. 

However, in case of EN-DC UE may be configured with separate DRX configuration in MN and SN. It is not clear which DRX configuration will apply in the requirements.

Define the appplicability of DRX cycle in EN-DC.

(38.133 Draft CR)
Discussion: 

Decision:

Noted


----------------------------------------- Open issues ----------------------------------
· Summary of open issues

· MN and SN may configure different DRX cycle for MCG and SCG. Need to specify which DRX cycle determines the requirement

· Main proposals

· In EN-DC, the DRX requirements are determined by the DRX configuration in the configuring node.

· Agreeable way forward: Collect feedback on CR R4-1808784
-------------------------------------------------------------------------------------------
Serving and neighbour beamwidth in FR2
R4-1808846
Discussion on SSB based measurement in FR2
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Source: LG Electronics

Abstract: 

It is for discussion on SSB based measurement in FR2 with regard to different Rx beam number for serving cell and neighbouring cell.
In this paper, we discussed SSB based measurement in FR2 with respect to different Rx beam implementation for serving cell or neighboring cell in UE side. And the followings are proposed.
Proposal 1: RAN4 should not limit UE implementation of beam management for RRM measurement and Power saving.
Proposal 2: Same RRM measurement requirement should be applied under same side condition regardless of different Rx beam number for serving cell and neighboring cell.
Proposal 3: Compensation should be considered for RRM measurement due to different Rx beam number for serving cell and neighboring cell.
Discussion: 

Ericsson: We have concern on the compensation mentioned in #3. The compensation is difficult to be done by network side. The picture in the paper shows the simple scenario. But in the practical scenario, UE does not know where the peak of beam is. We think that UE should do measurement based on the same beam width.

LGE: UE can operate beam management for serving cell and neighbour cells separately with different beamwidths. 
Nokia: UE should use the same beamwidth, say, same set of beams, for measuring serving and neighbour cells in all the layers. The scenarios shown in the table are not typical. The compenstation is not needed.

LGE: Where is the assumption?

Nokia: R1-1805760
Qualcomm: UE beam width depends on the directional. We cannot assume that UE use the same beam width for measurement.

Ericsson: The measurement would be problem if there is jump of beam with.
Decision:

Noted


------------------------------------- Open issues -------------------------------
· Summary of open issues : Should UE be allowed to measure serving and neighbour cells with different beamwidth and is compensation needed to measurements

· Main proposals

· Proposal 1: RAN4 should not limit UE implementation of beam management for RRM measurement and Power saving.
· Proposal 2: Same RRM measurement requirement should be applied under same side condition regardless of  different Rx beam number for serving cell and neighboring cell.
· Proposal 3: Compensation should be considered for RRM measurement due to different Rx beam number for serving cell and neighboring cell.
· Agreeable way forward:TBD

-----------------------------------------------------------------------------------------
Impact of dual SMTC periodicity configuration on requirements
R4-1808923
Discussion on intra-frequency measurement requirement
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Source: MediaTek Inc.

Abstract: 

In this contribution, we propose

Proposal 1: Adopt smtc1 as the default SMTC in the requirement, and it is up to UE’s implementation to use smtc2.
Proposal 2: The ratio of SMTC occasions outside MG are shared with the RLM is a fixed value and equal to 2.
Discussion: 

NTT DOCOMO: In general we prefer to use the shorter SMTC periodicity (SMTC periocity 2). 

Intel: In some sense the resource is wasteull. STMC2 is more acceptable.

NTT DOCOMO: our intention is to use shorter SMTC periodicity to meet the requirement.

Intel: if talking about the intra-frequency measumrent the shorter SMTC the smaller the delay is. For inter-frequency, UE can use the resource in a completely different way.

Mediatek: we would like to rais the other example. STMC1 has longer periodicity. If we have shorter one for the requiremet, we have concern.
Ericsson: For #1, which requirement does #1 talk about?

Intel: inter-frequency or inter-RAT. We agree with the proposal #1. For intra-frequency, we may define two requirements.

Nokia: in my understanding, we should have two requirements depending on two SMTC configurations. SMTC2 (shorter one) should be used. It seems confusing for #1. If talking about the impact of intra-frequency on the RLM, we should use #2 as default.

Mediatek: all the requirements should consider this issues raised by Ericsson.

Mediatek: for RLM we need to us shorter one. 

Nokia: intra-frequncy requirement, there would be two sets of requirements. We cannot simply define requirements.

Ericsson: configuration of SMTC 2 does not ensure the network performance. We do not the benefit to SMTC2.
Decision:

Noted


---------------------------------------------- Open issues -------------------------------------
· Summary of open issues: UE may be configured with SMTC1 and optionally SMTC2 for intrafrequency measurements. SMTC2 is associated with a PCI list and SMTC2 period <SMTC1 period. During identification, UE does not yet know the PCI of the target cell.

· Main proposals

· Adopt smtc1 as the default SMTC in the requirement, and it is up to UE’s implementation to use smtc2.
· Agreeable way forward:TBD

------------------------------------------------------------------------------------------------------
LS on clarification of useServingCellTimingForSync
R4-1808921
LS on clarification of useServingCellTimingForSync
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Source: MediaTek Inc.

Abstract: 

RAN4 would like to inform to RAN1 and RAN2 that RAN4 has discussed further on the definition of useServingCellTimingForSync indication and concluded on the following:

· When useServingCellTimingForSync is set to TRUE for the carrier, it means the following:

· UE can assume frame boundary alignment (including half frame/subframe/slot boundary alignment) across cells on the same frequency carrier, within a tolerance of MRTD for inter-band NR carrier aggregation, defined in Table 7.6.4-2 in TS38.133: 

· 33µs timing difference in FR1,

· 8µs timing difference in FR2.

· UE can assume the SFN numbers in all cells on the same frequency carrier are the same.

Discussion: 

NTT DOCOMO: last meeting, RAN1 made the agreement and sent the LS to RAN2/4. I think that maybe we make RAN2 confused. We should clarify what action we expect RAN2 to do. The IE is not in 36.331. We should include the signalling in 36.331. If it acceptable to the companies, we can ask RAN2 to define such signalling.

Mediatek: 
Intel: We are OK to inform other WG, in general. But for MRTD side, we discusse MRTD for inter-band CA. But we are taking about the time difference between serving cell and neighour cell. I wonder if we can us this number for serving cell and neighbour cell. Thay are considering two different scenarios.
Qualcomm: We have already 1 symbol guard that should be enough.

Mediatek: the intention is not to change the requirement for cell search. But we need the clear defitions about.

Nokia: Why should we discuss the MRTD here? We have agreed what it does mean for UE to use timing from the other cell.

Qualcomm: It is the upper bound. How early does UE start and how late should UE stop?

Mediatek: the definition does not add the complexity to UE side.

Ericsson: we need to define the exact numbers.

Mediatek: we woud like network to know on which condition network should signal this.

Intel: it is related to whether SSB timing index should be acquired or not. This number stil needs be confirmed, although the numbers were agreed in the previous meeting.
Decision:

Revised to R4-1809409 (from R4-1808921) 


R4-1809409
LS on clarification of useServingCellTimingForSync
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Source: MediaTek Inc.

Abstract: 

Discussion: 

Decision:

Approved


----------------------------------------------------- open issues -------------------------
· Main proposals

· When useServingCellTimingForSync is set to TRUE for the carrier, it means the following:

· UE can assume frame boundary alignment (including half frame/subframe/slot boundary alignment) across cells on the same frequency carrier, within a tolerance of MRTD for inter-band NR carrier aggregation, defined in Table 7.6.4-2 in TS38.133: 

· 33µs timing difference in FR1,

· 8µs timing difference in FR2.

· UE can assume the SFN numbers in all cells on the same frequency carrier are the same.

· Agreeable way forward : Review LS draft and agree text to send to RAN1&2

--------------------------------------------------------------------------------------------------
Rx beam selection for FR2
R4-1809077
Rx beam selection for RRM measurements
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

Discussion related to UE RX beam selection for RRM measurements.
Discussions related to UE Rx beam selection was addressed in RAN1 LS [1] and discussed in Busan. The discussion did not conclude and in this paper, we have continued the discussion regarding Rx beam selection for RRM measurements. Based on the discussion we propose:

Proposal 1: RAN4 need to clarify how the UE is expected to average measurement samples when measuring using Rx beam forming.

Proposal 2: The selection of Rx beam set to perform measurement on carrier is left to the UE implementation.

Proposal 3: Measurements for a given SSB should be based on the best obtained samples among the UE Rx beams.

Proposal 4: UE shall measure such that it covers all UE Rx beam directions (spherical coverage) at least every T SSB_measurement_period.

In [2, 3 and 4] we have provided draft CR’s and a draft reply LS to RAN1.

Discussion: 

LGE: If the scaling factor is too small, we could not guarantee the UE can search all the directions. The Rx beam is toally different for UE.

Nokia: it is assumed that we have Rx beam scaling factor and UE use Rx beam sweepting. But how many beams are used depends on the UE implementation.
Huawei: We share the similar view. To cover all the directions, we propose number 8.

Nokia: The point here is how UE do averaing for different branches.
Ericsson: Figure 1 shows one instance and one best results. We need make sure if the sliding window can be used when doing Rx beam forming.

Nokia: the figure shows one example. When using one Rx, the Tx beam #1 is the best and Tx beam#2 is the second best. Then the question is how UE can do averaging.
Intel: for #1, our understanding is that averaging across the different slots with the same ID. 

Nokia: when SSB is measured by Rx beam 1~4, how UE measure depends on UE implemention but UE should report the best one.
Qualcomm: UE will report the best one. Doing averaging would be questionable if UE sees the same Tx beam on the different Rx beams. 

Nokia: L-3, we have not yet discussed how to do in L1.Which samples will be combined needs UE implementation. UE may pick the best measurement independent of Rx beam.
Decision:

Noted


R4-1809010
Discussion on Rx beam selection for RRM measurements
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Source: Huawei, HiSilicon

Abstract: 

In this contribution Rx beam selection for RRM measurements is discussed and the following proposal is given. 

Proposal 1: Measurement to be reported is the best among the measurements based on each RX beam in the selected set
Discussion: 

Decision:

Noted


--------------------------------------- Open issues ---------------------------------------
· Summary of open issues : RAN1 has discussed following proposals regarding Rx beam selection for RRM measurements in the context of requiring the UE to provide more stable measurements. 

· Measurement to be reported is the best among the measurements based on each RX beam in the selected set

· Measurement to be reported shall be greater than average of measurements based on each RX beam in the selected set

· The selection of Rx beam set to perform measurement on carrier is left to the UE implementation with the limitation that the same Rx beam set is used to measure the same carrier

· Summary of main proposals

· RAN4 need to clarify how the UE is expected to average measurement samples when measuring using Rx beam forming.

· The selection of Rx beam set to perform measurement on carrier is left to the UE implementation.

· Measurements for a given SSB should be based on the best obtained samples among the UE Rx beams.

· UE shall measure such that it covers all UE Rx beam directions (spherical coverage) at least every T SSB_measurement_period.

OR

· Measurement to be reported is the best among the measurements based on each RX beam in the selected set

Agreeable way forward:TBD

-----------------------------------------------------------------------------------------------
R4-1808851
Discussion on RRM core requirements with Rx beamforming in FR2
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Source: LG Electronics Inc.

Abstract: 

In this contribution, we provide analysis according to different Rx beam operation by UE implementation and see some observations as follows:

· Observation 1: From spherical coverage and Tx/Rx performance perspective, high number of Rx beams are required such as Case 3.

· Observation 2: From measurement time perspective, small number of Rx beams such as Case 2 could be reasonable if additional symbol(s) to change Rx beam configuration or performance relaxation for Tx/Rx of data channel is considered, or using low MCS level for data within SMTC window duration is considered. 

Based on observation, we propose

· Proposal 1: The scaling value related Rx beam sweeping should be considered by 8 (=N1, N3)

Alternatively, 

· Proposal 1a: The scaling value related Rx beam sweeping should be considered by 4 (=N1, N3) if following conditions are available 

· consider additional symbol(s) to change Rx beam configuration for scheduling availability, or 

· consider performance relaxation for Tx/Rx of data channel within SMTC window duration, or

Discussion: 

Decision:

Noted


CR: Rx beamforming for FR2

R4-1809078
Draft CR on UE Rx beam selection and measurement averaging
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

Updating the section 9.2.5.2 regarding Intra-frequency measurement requirements.

1.
Section 9.2.5.2 updated to capture UE measurement averaging assumption when UE Rx beam forming is applied in FR2.

(38.133 Draft CR)
Discussion: 

Qualcomm: it is up to UE to do measurement. We do not need such clarification.
Try to capture the agreement in 9079, if there is agreement.
Decision:

Revised to R4-1809410 (from R4-1809078) 


R4-1809410
Draft CR on UE Rx beam selection and measurement averaging





38.133
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Updating the section 9.2.5.2 regarding Intra-frequency measurement requirements.

1.
Section 9.2.5.2 updated to capture UE measurement averaging assumption when UE Rx beam forming is applied in FR2.

(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1809079
Draft CR on UE spherical measurement coverage
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

Updating the section 9.2.5.2 regarding Intra-frequency measurement requirements and UE spherical coverage requirement.

1.
Section 9.2.5.2 updated to capture UE spherical coverage assumption when UE performs measurement in FR2 applying UE Rx beam forming.

(38.133 Draft CR)
Discussion: 

Qualcomm: it is not agreeable to us. We should have test cases.
Samsung: It mandates UE to search all the directions.
Mediatek: we have not agreed the beam number. This is not testable.
Ericsson: if there is no requirement, it is difficult to have test cases.

Nokia: We can further discuss the wording. We would like relax the requirement to allow UE to do beam sweeping.
Decision:

Noted


LS on Rx beam selection

R4-1809080
LS reply on Rx beam selection for RRM measurements
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

RAN4 would like to thank RAN1 for the LS R1-1805760 on UE Rx beam selection for RRM measurements. 

RAN4 discussed the options mentioned in R1-1805760, and concluded that it is feasible and beneficial for UE to report the measurement results which are best among those measured with each of the Rx beam in the selected Rx beam set. Therefore, RAN4 understands that “Measurement to be reported is the best among the measurements based on each RX beam in the selected set”.
Discussion: 

Intel: we still think there is ambiguity to understand this. We have two choices: one is best Rx beam; the other is to do averaging across different Rx beam by selecting the best.

Nokia: The best can come from different Rx beams.

Intel: the best is defined across the different SMTC-s. Do we need do averaging to find the best?

Intel: The LS implies that UE will change Rx beams very dynamically. I expect UE will stay in the same Rx beam. It is not in a dynamic way. UE needs do Rx beam sweeping to figure out the best Rx beam.
Decision:

Revised to R4-1809411 (from R4-1809080) 


R4-1809411
LS reply on Rx beam selection for RRM measurements
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

Discussion: 

Decision:

Noted


R4-1809011
Draft reply LS on Rx beam selection for RRM measurements
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Source: Huawei, HiSilicon

Abstract: 

RAN4 would like to thank RAN1 for the LS R1-1805760 on UE Rx beam selection for RRM measurements. 

RAN4 has discussed the options listed in R1-1805760, and concluded that it is beneficial to adapt the first option, i.e. Measurement to be reported is the best among the measurements based on each RX beam in the selected set.
Discussion: 

Decision:

Noted


CR

R4-1808705
Deactivated SCell measurement requirements for FR2
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Source: Ericsson

Abstract: 

CR to define deactivated Scell requierments for FR2.
Intoduce the following requirements

Time period for PSS/SSS detection, deactivated SCell (Frequency range FR2)

	DRX cycle
	TPSS/SSS_sync

	No DRX
	N1x[5] x measCycleSCell

	DRX cycle≤ 320ms
	N1x [5] x max(measCycleSCell, 1.5xDRX cycle)

	DRX cycle> 320ms
	N1x[5] x max(measCycleSCell, DRX cycle)


Measurement period for intrafrequency measurements without gaps (deactivated SCell) (Frequency range FR2)

	DRX cycle
	T SSB_measurement_period  

	No DRX
	N3x [5] x measCycleSCell

	DRX cycle≤ 320ms
	N3x [5] x max(measCycleSCell, 1.5xDRX cycle)

	DRX cycle> 320ms
	N3x [5] x max(measCycleSCell, DRX cycle)


For intrafrequency time index detection, it is assumed that useServingCellTimingForSync is always enabled for FR2, and hence the identification time is always Tidentify_intra_without_index. For this reason, time index detection does not need to be specified and tables for FR2 time index detection are removed.
(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1809041
CR on TS38.133 for SSB intra-frequency measurement





38.133
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Source: Huawei, HiSilicon

Abstract: 

SSB-based intra-frequency measurement requirements in FR2 are defined in TS38.133. However, the scaling factors for Rx beam sweeping, N1/N2/N3, are not defined.

Modify the values of N1/N2/N3 used for SSB-based intra-frequency measurement requirements in FR2.

(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1809088
Editorial corrections for intra-freqency measurement section
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

Editorial updates to section 9.2 regarding Intra-frequency measurement requirements.

1.
Section 9.2.1 adding new requirement that no neighbour list is required.

2.
Naming alignment in sections 9.2.5 and 9.2.6 to distinguish naming from inter-frequncy naming.

3.
Section 9.2.6 – removed a MAX condition when DRX > 320ms.

(38.133 Draft CR)
Discussion: 

Huawei: there is a mistake for “The UE shall be able to identify a new detectable intra frequency SS block of an already detected cell within TSSB_time_index_intra” in 9.5.2.1.
Decision:

Revised to R4-1809412 (from R4-1809088) 


R4-1809412
Editorial corrections for intra-freqency measurement section
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

Editorial updates to section 9.2 regarding Intra-frequency measurement requirements.

1.
Section 9.2.1 adding new requirement that no neighbour list is required.

2.
Naming alignment in sections 9.2.5 and 9.2.6 to distinguish naming from inter-frequncy naming.

3.
Section 9.2.6 – removed a MAX condition when DRX > 320ms.

(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


5.2.4.1.1
Measurement requirements without gap[NR_newRAT-Core]

Requirements for multiple layers
R4-1808761
Remaining issues on requirements of intra-frequency measurement without gap
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Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we provided our views on cell identification delay requirements for FR2, and we made following observations and proposals.
Proposal 1: For FR2, value of scaling factor N for PSS/SSS detection delay, N1, SSB time index acquisition delay, N2, and measurement period, N3, would be expressed as following.
N1 = 4, N2 = 2, N3 = 4
Observation 1: For FR2, PCell/PSCell measurement should be prioritized than SCell measurement.
Observation 2: For FR2, scaling factor Kca could be 1 for PCell/PSCell measurement if UE is assumed to have more than one searcher. Otherwise, Kca should be derived based on SMTC configurations on each carrier.
Proposal 2: For FR2, scaling factor Kca could be derived based on following manner.
· If UE could be assumed to have more than one searcher for FR2, PCell/PSCell measurement would not be relaxed, i.e Kca = 1 for PCell/PSCell, and Kca for configured SCells could be derived based on SMTC configurations on each SCell.
· If UE would be assumed to have only one searcher for FR2, Kca for PCell/PSCell and SCell measurement should be derived based on SMTC configurations on each cell.
· Measurement for PCell/PSCell should be prioritized than SCells, i.e. Kca for PCell/PSCell < Kca for SCell
Discussion: 

Decision:

Noted


R4-1808781
Intra-frequency measurement with multiple Scells
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on how to define intra-frequency measurement requirements for CA and for the case of fully overlapped SMTC and MG.

Proposal 1: The scaling factor Kca for intra-frequency measurement requirements for NR SCC (without MG) should be defined in the same way as for gap based measurement requirements, except that time granularity of the algorithm is the smallest SMTC period among a group of SCCs with overlapping SMTC.
Proposal 2: If UE is only configured with FR2 serving cells, the requirement for all CCs, including PCC, PSCC and SCC, should be scaled with Kca = 1.
Proposal 3: The requirements for FR1 + FR2 case are defined assuming UE has two dedicated searchers for FR1 and one dedicated searcher for FR2.
Proposal 4: If UE is configured with both FR1 and FR2 serving cells, requirements for PCC, PSCC and the selected SCC in FR2 should be scaled with Kca = 1, Kca for SCCs in FR1 should be derived following Proposal 1.
Discussion: 

Huawei: for #1, the time granularity cannot be based on the smallest SMTC period. We prefer to base on 20ms. For #2, we disagree since we cannot assume dedicated searcher for each CC. For #3, we can only assume one searcher.

Nokia: for #1, we did not consider the case. Maybe we can use the minimum SMTC assumption. For #2, the assumption is 1 searcher for FR2, because we do not have inter-band NR CA for FR2. Only one CC will be searched for neighbour cell. We do not assume 3 searchers. For #3, we understand the concern from UE implementation. But if assume two searcher, we cannot guarantee the performance of NR-NR DC.
Intel: we have concern on #3. In our understanding, we just assume two searchers in total. One for FR1 and one for FR2.
Decision:

Noted


------------------------------------------ Open issues -----------------------------------------
Open issues:
· Summary of open issues : Decide on Kca definition for FR2 CA , FR1+FR2 CA and when SCell SMTC are non overlapped
· Summary of proposals

· Option 1 : 

· Kca scaling is specified agnostic of frequency range of the serving cell being considered

· Kca scaling is specified agnostic of time offset between SMTCs on different CCs or,

· Any SCC which has an SMTC starting within a window from 20ms before the start of the SCell SMTC being considered until 20ms after the start of the SCell SMTC being considered is defined as overlapping, and Kca scaling needs to be applied

· Option 2: 

· If UE could be assumed to have more than one searcher for FR2, PCell/PSCell measurement would not be relaxed, i.e Kca = 1 for PCell/PSCell, and Kca for configured SCells could be derived based on SMTC configurations on each SCell. 

· If UE would be assumed to have only one searcher for FR2, Kca for PCell/PSCell and SCell measurement should be derived based on SMTC configurations on each cell. Measurement for PCell/PSCell should be prioritized than SCells, i.e. Kca for PCell/PSCell < Kca for SCell

· Option 3: 

· The scaling factor Kca for intra-frequency measurement requirements for NR SCC (without MG) should be defined in the same way as for gap based measurement requirements, except that time granularity of the algorithm is the smallest SMTC period among a group of SCCs with overlapping SMTC. 

· If UE is only configured with FR2 serving cells, the requirement for all CCs, including PCC, PSCC and SCC, should be scaled with Kca = 1.

· The requirements for FR1 + FR2 case are defined assuming UE has two dedicated searchers for FR1 and one dedicated searcher for FR2.

· If UE is configured with both FR1 and FR2 serving cells, requirements for PCC, PSCC and the selected SCC in FR2 should be scaled with Kca = 1, Kca for SCCs in FR1 should be derived following Proposal 1.

· Agreeable way forward

· For FR2 only CA, all SMTC overlapping : Kca=TBD for PCell/PSCell, TBD for SCell

· For FR1+FR2 CA, all SMTC overlapping : Kca=TBD for PCell/PSCell, TBD for SCell

· For non overlapping SMTC : TBD

----------------------------------------------------------------------------------------------------
Deactivated SCell measurement for FR2
R4-1808710
Measurements with multiple SCells
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Source: Ericsson

Abstract: 

Discussion on intra requirements with more than 1 Scell.
Proposal 1 alternative 2: Kca scaling is specified agnostic of time offset between SMTCs on different SMT

Proposal 1 alternative 1: Any SCC which has an SMTC starting within a window from 20ms before the start of the SCell SMTC being considered until 20ms after the start of the SCell SMTC being considered is defined as overlapping, and Kca scaling needs to be applied

Proposal 2: Kca scaling is specified agnostic of frequency range of the serving cell being considered.

Combining proposal 1 alternative 1 and proposal 2 gives the following text proposal for Kca scaling

	Kca:,Kca =1 for measurements on frequencies corresponding to PCell or PSCell, and Kca =number of configured overlapping SCells for measurements on frequencies corresponding to SCells: Any SCC which has an SMTC starting within a window from 20ms before the start of the SCell SMTC being considered until 20ms after the start of the SCell SMTC being considered is defined as overlapping


With proposal 2 alternative 2, the text proposal would become

	Kca:,Kca =1 for measurements on frequencies corresponding to PCell or PSCell, and Kca =number of configured SCells for measurements on frequencies corresponding to SCells:


Discussion: 

Huawei: When we discusse the scaling factor, the measurement period will be too long, and then we prefer to use the smaller value. But when discussing the Kca, for CA case we assume the longer measurement period. I am not sure how long the measurement period that should be assumed.

Ericsson: We are discussing the SCell measurement. For PCell and PSCell, we have no scaling. For SCell measurement, for FR2, UE only measure the serving cell rather than neighbour cells.

Qualcomm: for FR2, we should scale according to the number of bands. I do not see meaning to measure the multiple deactivated SCell in one band.

Ericsson: this is not about the deactivated SCells. If UE can do the measurement on the all the serving cells with the same RSRP measurement performance, we are fine.
Nokia: For #1, we still have STMC with different offsets. For #2, for FR2 the Kca factor should not be scaled. UE should search one CC in one band for FR2.

Ericsson: If SMTC is 40ms, I agree with Nokia that we do not need capture. The serving cell measurement scaling is needed if the searcher number is limited.
Decision:

Noted


----------------------------------------- Open issues ------------------------------------------
Open issues:
· Summary of open issues: With RX beamsweep, deactivated SCell requirements may become quite long. NW can mitigate by configuring a shorter measCycleSCell, but this is not good for UE power consumption.

· Main proposals

· Under the condition that RAN4 agrees N1/N3=4, the UE can be assumed to perform 1 measurement per measCycleSCell, ie one RX beamsweep is completed in 4x measCycleSCell

· Requirements for de-activated SCell measurement in FR2 is defined assuming UE sweeps all Rx beam directions per max(max(measCycleSCell, DRX cycle), NxSMTC period) when max(measCycleSCell, DRX cycle) > 320ms.

· Agreeable way forward:TBD

----------------------------------------------------------------------------------------------------
CR

R4-1808707
Intrafrequency requierments with multiple SCells





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

CR to update intra requirements with more than 1 serving cell.
Two editor’s notes remain in requirements for measurements with multiple SCells

Editor’s note: Kca for SCells on FR1 assumes that all Scell SMTC are overlapping(definition FFS). Kca definition may be revised for non overlapping Scell SMTCs. 

Editor’s note:Kca is FFS if any FR2 serving cells are configured

This CR addresses the notes:
Define Kca generically for FR1 and FR2. Define that Kca =number of configured overlapping SCells for measurements on frequencies corresponding to SCells. Any SCC which has an SMTC starting within a window from 20ms before the start of the SCell SMTC being considered until 20ms after the start of the SCell SMTC being considered is defined as overlapping

(38.133 Draft CR)
Discussion: 

Intel: in last meeting, we ask if the NR-NR DC was in the scope. Should we consider NR-NR DC together for the scaling factor for SCell? For SCell, we should consider all the configured serving cells.

Ericsson: NR-NR DC has no techqniue discussion so far. It is difficult to do. We need better understanding of the feasibility related the hardward for NR-NR DC. We do not want to wait.

Intel: we need the editorial note to clarify that the requirements is for EN-DC and NR CA case.
Huawei: This CR combines the FR1 and FR2 together. We would like to differentiate FR1 and FR2 for this case. The assumption that we should use any number of searchers in FR1 and FR2 or share the searchers between FR1 and FR2 is unclear. And combining the requirements is not ideal.
Decision:

Noted


R4-1808783
CR for intra-frequency measurement requirements without gap





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

There are open issues in intra-frequency requirements without gap:

-
Requirements for multiple serving cells in NR CA 

-
Requirements for the case where SMTC is fully overlapping with MG

-
Requirements for de-activated SCell in FR2

Update the requirements for intra-frequency measurement without gap to resolve the open issues.

(38.133 Draft CR)
Discussion: 

Intel: similar like the comment for Ericsson CR, we should clarify the applicability related to NR-DC. We should remove max function for DRX cycle.

Nokia: RAN4 needs consider NR-NR DC in future and we are open. For Intel second comment, we think it is reasonable.
Ericsson: Comments on 20ms related and non-overlapping SMTC.

Nokia: it is reasonable. More offline discussion.
Huawei: we prefer Nokia CR since the FR 1 and FR2 requirements are separated.
Decision:

Noted


Scheduling availability
R4-1808922
CR on scheduling availability during intra-frequency measurement





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: MediaTek Inc.

Abstract: 

· Add texts to correct scheduling availability during intra-frequency measurement when differecnt SCS of data symbol is used. 
· Clarify that useServingCellTimingForSync is always enabled in FR2

(38.133 Draft CR)
Discussion: 

Qualcomm: related to 2 data symbols, we think maybe 1 symbol is enough.
Nokia: the searcher time depends on MRTD.
Qualcomm: MRTD is one thing and how to do searching is another thing. It is about the measurement. It is meaningless to see the cell far away. 2 data symbols imply the long distance, and how dB difference between those two cells. We could not use this upper bound for the searching time.

Mediatek: 1 symbol with 15KHz is still larger than MRTD.

Qualcomm: we waste the symbols.
Intel: for FR2, we agree to use MRTD 8us. Data has 120KHz SCS. I wonder if 1 symbol is enough.
Decision:

Revised to R4-1809413 (from R4-1808922) 


R4-1809413
CR on scheduling availability during intra-frequency measurement





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: MediaTek Inc.

Abstract: 

· Add texts to correct scheduling availability during intra-frequency measurement when differecnt SCS of data symbol is used. 
· Clarify that useServingCellTimingForSync is always enabled in FR2

(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


CR

R4-1809017
Conditions on intra-frequency measurements without gaps





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

The following intra-frequency measurements are performed without gaps:

· the SSB is completely contained in the downlink operating bandwidth of the UE, 

· the SSB has the same subcarrier spacing as the downlink data transmission to the UE; or

· the SSB has the different subcarrier spacing as the downlink data transmission to the UE
Conditions on intra-frequency measurements without gap are updated.
(38.133 Draft CR)
Discussion: 

Nokia: the same SCS should not be condition for gapless measurement.
Ericsson: We can clean up the scheduling availability and other part of the spec.
Decision:

Noted


R4-1809414
Conditions on intra-frequency measurements without gaps





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

The following intra-frequency measurements are performed without gaps:

· the SSB is completely contained in the downlink operating bandwidth of the UE, 

· the SSB has the same subcarrier spacing as the downlink data transmission to the UE; or

· the SSB has the different subcarrier spacing as the downlink data transmission to the UE
Conditions on intra-frequency measurements without gap are updated.
(38.133 Draft CR)
Discussion: 

Decision:

Withdrawn


R4-1808782
CR for correction of applicability of gapless measurement





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Current description of applicability of gapless intra-frequency measurment in section 9.2.1 consideres measurement with scheduling restriction as gap based. This is conflicting with RAN4 understanding that measurement with scheduling restriction are not gap based.

Update the applicablity of gapless intra-frequency measurement such that measurement with scheduling restriction are considered as gapless.

(38.133 Draft CR)
Discussion: 

Huawei: based on RAN2 discussion, they have different understanding about the cell defined SSB, which is related to SIB-1.

Nokia: we just refer to RAN2 definition.
Intel: do we still need adding cell defining SSB? Indicated SSB does not mean cell defining SSB.
Samsung: we are not sure what it the impact of cell defining SSB.

Nokia: do you think that any measurement … will be inter-frequency.
Decision:

Revised to R4-1809528 (from R4-1808782) 


R4-1809528
CR for correction of applicability of gapless measurement





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Current description of applicability of gapless intra-frequency measurment in section 9.2.1 consideres measurement with scheduling restriction as gap based. This is conflicting with RAN4 understanding that measurement with scheduling restriction are not gap based.

Update the applicablity of gapless intra-frequency measurement such that measurement with scheduling restriction are considered as gapless.

(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


5.2.4.1.2
Measurement requirements with gap[NR_newRAT-Core]
5.2.4.2
Inter-frequency measurement[NR_newRAT-Core]

Inter-frequency measurement time

R4-1809275
On cell identification and measurement delay for inter-frequency measurement






  CR-  rev  Cat:  (Rel-15) v





Source: Intel

Abstract: 

In this contribution, our observations are summarized as

· SMTC period(s) of competing carrier(s) should be considered to define the requirements.

· If there is any competing carrier on a gap, it should be assumed the gap is used to complete the competing carrier first.

· It has been shown that both the order of competing carrier measurement and the associated SMTC periodicities does make difference in terms of target carrier’s measurement delay. Both of these factors should be considered. 

· Existing proposals of Alt.3 and 4 are too tight to meet for some cases.

Consequently, we propose

· Proposal 1: We should define the minimum requirements to cover all possible measurement orders. The
· Proposal 2: per-FR cell identification and measurement delay for FR2 should include the delay due to the limitation of number of searchers.

· Proposal 3: Consider to adopt the updated proposals described in section 2.2 and 2.3.

Discussion: 

Ericsson: We do not fully understanding what completing measurement on a carrier means. The measurement should be done until the measuremet objective is de-configured.

Intel: Completing means that we consider targeting carrier and completed carriers. We should release the resources for completed carrier. We consider the using block based measurement.
Decision:

Noted


R4-1808712
Comparison of alternatives for requirements for multiple measurement objects






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution, we compared measurement delays for an earlier example case, with different proposals for requirements with multiple measurement

F1: SMTC 40ms, Offset 0ms

F2: SMTC 80ms, Offset 40ms

F3: SMTC 160ms, Offset 0ms

F4: SMTC 160ms, Offset 0ms

F5: SMTC 160ms, Offset 80ms

	
	F1

Note : F2 is partially overlapped with ratio 50%

F3,F4,F5 are partially overlapped with ratio 25%
	F2

Note : F1 is fully overlapped. F3,F4,F5 are non overlapped
	F3 

Note: F1 and F4 are fully overlapped. F2 and F5 are non overlapped
	F4 

Note: F1 and F3  are fully overlapped F2 and F5 are non overlapped
	F5

Note:F1 is fully overlapped. F2, F3,F4 are non overlapped.

	Alternative 1bis
	M*40ms+0.5*M*80ms+3*0.25*M*160ms

= 5*M*40ms


	2*M*80ms


	3*M*160ms


	3*M*160ms


	2*M*160ms



	Alternative 2
	5*M*40ms
	5*M*80ms
	5*M*160ms
	5*M*160ms
	5*M*160ms

	Alternative 3
	3*M*40ms
	2*M*80ms
	3*M*160ms
	3*M*160ms
	2*M*160ms


Table 2 : Comparison of alternative 1-bis, alternative 2 and alternative 3 requirements for the example case

Considering M=5 samples (as an example) gives

	
	F1
	F2
	F3
	F4
	F5

	Alternative 1bis
	1000ms


	800ms


	2400ms


	2400ms


	1600ms

	Alternative 2
	1000ms
	2000ms
	4000ms
	4000ms
	4000ms

	Alternative 3
	600ms
	800ms
	2400ms
	2400ms
	1600ms


Table 3 : Comparison of alternative 1-bis, alternative 2 and alternative 3 requirements for the example case, taking M=5 as an example to allow comparison of millisecond values.

We observe that in NR

Observation 1: The single carrier delay of gap based measurements may be a challenge in NR (especially on FR2) due to AGC and RX beam sweep

Hence an efficient gap scheduling assumption is necessary in requirements, and we propose

Proposal 1: Adopt alternative 3 to specify requirements with multiple measurement objects

Discussion: 

Huawei: We have concern on the tightening the requirement by using alternative 3. 

Ericsson: we are open to adding the implementation margin for some cases. Alternative 2 leads to very long measurement period.
Decision:

Noted


------------------------------------------- Open issues -----------------------------------
Open issues:
· Main open issues:

· Selection of one of 4 alternatives to define inter-frequency measurement time:

· Option 1: alternative 2 in WF in R4-1805565 (per carrier scaling)

· Option 2: alternative 3 in WF in R4-1805565 (per carrier scaling)

· Option 3: alternative 1bis (R4-1809275)
· Recommended WF: 

· Define requirements on per carrier basis for inter-frequency measurement requirement.

· ensure efficient use of gaps – minimize unused gaps.

· Need consensus on the alternative:

· Most companies support alternative 3 (Ericsson, Mediatek, Nokia, DCM)

Discussions:
Intel: One approach is to harmonize the alternatives; the other is to define the simple requirement based on the condition.


Ericsson: to define the simple requirement would be problematic.

Intel: The reason to get the complicated requriemetn is that we have quite flexible configurations.
Qualcomm: for minimizing unused gap, it is difficult to implement.
Ericsson: Qualcomm concern is on the configuration change.
Qualcomm: combining all the configurations would cause trouble for UE. The complicated equation was proposed previously and it leads to the complicated implementation.
Ericsson: Network should have flexibility for configuration on per carrier basis.
Huawei: in LTE, we define 480ms and allowed samples are 6. LTE requirements are relaxed since 5 samples are needed but the requirements allow 6 samples available. We prefer to have some relaxation for NR. We have concern on the minimizing unused gaps.
Ericsson: we would like to avoid the very relaxed requirements.
-----------------------------------------------------------------------------------------------
Inter-frequency requirements in DRX
R4-1808926
Discussion on requirements of inter-frequency measurement






  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek Inc.

Abstract: 

In this contribution, we observe that

Observation 1: The alt. 3 is the candidate if we only want to apply gap sharing to the gap occasions where both intra-frequency and inter-frequency/inter-RAT MOs can be observed.
Observation 2: When alt. 2 and alt. 3 are compared, alt. 3 is tighter because in each gap occasion, only the carriers whose SMTC occasions are overlapped with target carrier #i are considered. 
Observation 3: The ceiling function must be added. Otherwise it is not guaranteed that UE can always obtain sufficient sample number in a measurement period.
Observation 4: Considering the UE measurement feasibility, the required sample number for alt. 3 should be larger than 5 even without considering AGC issue. 
Observation 5: 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 configurations.
And we propose REF _Ref514663904 \h  \* MERGEFORMAT 
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Proposal 1: The basic inter-frequency measurement requirement is modified as .

[image: image12.png]M+ 4]



Proposal 2: Considering the UE measurement feasibility, the required sample number for alt. 3 should be modified as  even without considering AGC issue, where the values of [image: image14.png]


 is FFS.

Proposal 3: Alt. 3 is used as the basic framework to define the inter-frequency measurement requirements, under the premise that celling for the average measurement opportunity is taken and the required sample number is extended.
[image: image16.png]ceil (1.5 x [M + 4]) x max(MGRP, Tsyrc, Togs) X ceil (

=



Proposal 4: Considering the power consumption issue for non-aligned SMTC periodicity and DRX cycle in DRX mode, the basic inter-frequency measurement requirement is modified as  when DRX cycle length is less and equal to 320ms.
 
Proposal 5: Companies are encouraged to provide idea to deal with the power consumption issue caused by 2 different DRX configurations.
Proposal 6: For inter-frequency measurement, the delay relay requirement follows the DRX table shown below 

Table 2: 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:

Noted


------------------------------------------------ Open Issues ----------------------------------------------
Open issues:
· Main open issue#1: DRX cycle up to which non-DRX requirements apply

· Option 1: No scaling

· Option 2: Multiply delay by factor 1.5 for DRX ≤ 320 ms to save UE power. This is the same as allowed in RLM and intra-frequency 
· Recommended WF: Apply same approach as in RLM and intra-frequency to enable UE power saving

· Main open issue#2: Rule to derive inter-frequency requirements in DRX under EN-DC

· In EN-DC the UE can be configured by MN and SN with different DRX cycles (their own DRX cycles) or without any DRX:

	DRX On/Off

	DRXMN
	DRXSN

	ON
	OFF

	OFF
	ON

	ON
	ON


· Recommended WF: RAN4 needs further analysis to define rule for deriving inter-frequency measurement time in above scenario.
----------------------------------------------------------------------------------------------------------------
Margin for AGC for inter-frequency measurements

R4-1808701
Further considerations on AGC for interfrequency gap based measurements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this paper we discuss further the AGC operation for interfrequency gap-based measurements and observe and propose

Observation 1: There can be at least 3 cases of operation of AGC

· Case 1: When a short time T1 has elapsed since signals were previously received, the AGC setting will allow continued reception and at the same time the AGC may be updated ready for the next reception occasion

· Case 2: When an intermediate time T2 has elapsed since signals were previously received, the AGC setting may not be sufficiently accurate to allow continued reception (measurement samples may not allow 3GPP accuracy requirements to be met) but the AGC will be close enough to avoid clipping or underflow of the receiver and a single update will be sufficient to allow reception in the next reception occasion

· Case 3: When a long time T3 has elapsed since signals were previously received, the AGC setting can be significantly incorrect such that clipping, or underflow occurs and then multiple (for example 3) samples are needed before the UE is ready to receive

Observation 2: UE will often be configured with a small number of interfrequency/interRAT layers, especially when RRM delays are critical for mobility purposes

Proposal 1: Additional samples for AGC settling should not be added in cases where it is agreed that they are not needed

Proposal 2: Additional samples for AGC settling are

Nsamples = Nsamples,basic+Nsamples,agc

Nsamples,basic=5 samples for pss/sss sync or for measurement period, 3 samples for time index determination in FR1, 5 samples for type index determination in FR2

Nsamples,agc=0 if Nfreq▪SMTC period ≤ [160]ms otherwise Nsamples,agc=3

Discussion: 

Mediatek: last meeting we proposed 2*N samples. We accept 3 extra samples when the condition is false. No extra samples for AGC is not workable.
Intel: how can the number be testable? How can we define the requirements by accomandating it.
Decision:

Noted


------------------------------------------------ Open issues ----------------------------------------------
Open issues:
· Main open issues:

· Number of SMTC period(s) need for inter-frequency measurements

· Option 1: 3 SMTC periods when Nreq*SMTC period > 160 ms

· Option 2: Multiply inter-frequency measurement time by factor of 2

· Recommended WF: 

· Allow margin for AGC only when inter-frequency measurement is done after certain delay e.g. more than 160 ms.

· Add X SMTC periods in the measurement time per inter-frequency measurement e.g. X = 3.

Ericsson: the interlace approach seems straightforward.
Intel: Assuming total number of carriers is 10. Then interlace approach will lead to long measurement period.
---------------------------------------------------------------------------------------------------------------
R4-1808762
Remaining issues on requirements of inter-frequency measurement






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we provided our views on remaining issues on requirements of inter-frequency measurement and we made following proposal.

Proposal 1: Scaling factor for inter-frequency measurement with multiple carriers should be calculated based on Alt. 3 in [1].
Discussion: 

Decision:

Noted


R4-1808786
Discussion on inter-frequency measurement requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on how to define scaling factor for gap based measurements.

Proposal 1: Two carriers with overlapping SMTC occasion with each other should be in the same carrier group.
Proposal 2: Alt3 is adopted since it gives best MG utilization, leaves enough UE implementation flexibility in terms of scheduling measurement, and it can best inter-work with MG sharing.
Proposal 3: In deriving the scaling factor with Alt3, layers with other RAT than NR are considered to have SMTC present in every MG occasion.
Proposal 4: RAN4 should further discuss how to handle the issue that UE may not be able to meet the requirements based on Alt3 if following simple round robin measurement.
Discussion: 

Decision:

Noted


R4-1809042
Discussion on open issues on SSB based inter-frequency measurement requirements in NR






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution provides some analysis on four alternatives of defining inter-frequency requirement in NR. The following observation and proposal are given: 

Observation 1: For inter-frequency measurement, the measurement occasions allocated to a MO could be non-uniform distributed in time domain, especially for MOs with shorter SMTC periodicity.

Proposal 1: For SSB based inter-frequency measurements, the scaling factor CSFinter for measurement object #i can be defined as:

· Option 1: (Preferred)
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 is the number of measurement objects whose measurement occasions are fully colliding with the measurement occasions of measurement object #i.
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 is the number of measurement objects whose measurement occasions are partially colliding with the measurement occasions of measurement object #i.

If an inter-RAT measurement object is configured to use the same measurement gaps with measurement object #i, then measurement object #i is considered as being fully colliding with this inter-RAT measurement object.

· Option 2:
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Where,

The values of 
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 denotes the probability that gap #
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 is allocated to measurement object #i.

The value of 
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 denotes the total number of measurement objects whose measurement occasions are contained in gap #
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The values of 
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 denotes the gap index of j-th measurement occasion which are available for measurement object #i within 160ms.

The values of 
[image: image26.wmf]n

 denotes the total number of gaps which are available for measurement object #i within 160ms. 

If an inter-RAT measurement object is configured to use the same measurement gaps with measurement object #i, then all the measurement gaps are considered as being available for this inter-RAT measurement object.

Proposal 2: For SSB based inter-frequency measurements, the measurements delay requirements for measurement object #i can be defined as Table 1 for non-DRX and defined as Table 2 for DRX.

Table 1: SSB inter-frequency measurement requirements for non-DRX
	Time period
	Frequency range
	Requirements

	PSS/SSS detection
	FR1
	5] ×2 × max(MGRP, SMTC period)×
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	FR2
	5 ×2 × N1 × max(MGRP, SMTC period) ×
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	SSB index detection
	FR1
	3 ×2 × max(MGRP, SMTC period) ×
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	FR2
	5 ×2 × N2× max(MGRP, SMTC period) ×
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	Measurement period
	FR1
	5 ×2 × max(MGRP, SMTC period) ×
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	FR2
	5 ×2 × N3× max(MGRP, SMTC period) ×
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Table 2: SSB inter-frequency measurement requirements for DRX
	Time period
	Frequency range
	DRX cycle
	Requirements

	PSS/SSS detection
	FR1
	≤ 320ms
	1.5 × 5 ×2 × max(MGRP, SMTC period, DRX cycle) ×
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	> 320ms
	5 ×2 × DRX cycle ×
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	FR2
	≤ 320ms
	1.5 × 5 ×2 × N1 × max(MGRP, SMTC period, DRX cycle) ×
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	> 320ms
	5 ×2 × N1 × DRX cycle ×
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	SSB index detection
	FR1
	≤ 320ms
	1.5 × 3 ×2 × max(MGRP, SMTC period, DRX cycle) ×
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	> 320ms
	3 ×2 ×DRX cycle ×
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	FR2
	≤ 320ms
	1.5 × 5 ×2 × N2× max(MGRP, SMTC period, DRX cycle) ×
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	> 320ms
	5 ×2 × N2× DRX cycle ×
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	Measurement period
	FR1
	≤ 320ms
	1.5 × 5 ×2 × max(MGRP, SMTC period, DRX cycle) ×
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	> 320ms
	5 ×2 × DRX cycle ×
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	FR2
	≤ 320ms
	1.5 × 5 ×2 × N3 × max(MGRP, SMTC period, DRX cycle) ×
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	> 320ms
	5 ×2 × N3 × DRX cycle ×
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Discussion: 

Decision:

Noted


Way forward
R4-1809044
WF on scaling rules for multiple frequency layers






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

Discussion: 

Decision:

Withdrawn


CR
R4-1809018
CR on the switching time before and after gap





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

The 0.25ms switching time before and after measurement gap is used,

- when the inter-frequency cells are in FR2 and the per-FR gap is configured to the UE, or

- when the serving cells are in FR2,the inter-frequency cells are in FR2 and the per-UE gap is configured to the UE in SA.

Summary of changes:
Clarify the scenarios that switching time 0.25ms before and after gap is applied.
(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


R4-1809043
CR on TS38.133 for SSB inter-frequency measurement





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





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.

Clairfiy the rules of defining the scaling factor CSFinter used for SSB-based inter-frequency measurement requirements.

(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1809081
Inter-frequency measurements requirements





38.133
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Updating the section 9.3 on Inter-frequency measurement requirements.

1.
Updating sections 9.3.4 and 9.3.5 to include proposal for PSS/SSS detection latency, Index reading latency and measurement period.

(38.133 Draft CR)
Discussion: 

Decision:

Revised to R4-1809529 (from R4-1809081) 


R4-1809529
Inter-frequency measurements requirements





38.133
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Updating the section 9.3 on Inter-frequency measurement requirements.

1.
Updating sections 9.3.4 and 9.3.5 to include proposal for PSS/SSS detection latency, Index reading latency and measurement period.

(38.133 Draft CR)
Discussion: 

Decision:

Noted


5.2.4.3
EN-DC SFTD measurement[NR_newRAT-Core]

New SFTD scenarios:

------------------------------------------------ Open issues -------------------------
Open issues:
· Summary: The contributions are discussing the new SFTD scenarios provided by RAN2 in LS R2-1804119. 

· Tentative agreement: Since at RAN4#87 an LS R4-1808442 was sent from RAN4 to RAN2 regarding clarifications and justifications concerning the new SFTD scenarios, and RAN4 is waiting for the reply, it is proposed that the documents are noted and resubmitted to RAN4#88. By then RAN4 has hopefully received a reply from RAN2, and companies can look into the new cases. 

Intel: for both EN-DC and NR-NR DC, the SFTD between two serving cell can be discussed.
------------------------------------------------------------------------------------------
R4-1808723
On SFTD measurement for new scenarios





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

In this contribution we have provided analysis on the SFTD measurement for new scenarios. The conclusions are drawn as follows:

Proposal 1: The SFTD measurement for NR neighbor cells at a monitored carrier frequency with NR PSCell or SCG serving cell in EN-DC is feasible if at least one SMTC window configured for the NR neighbor cell is fully overlapped with SMTC window configured for the NR PSCell or SCG serving cell. In this case, UE can perform SFTD measurement based on SMTC window configured for the frequency carrier.

Proposal 2: For the case of SFTD measurement for neighbor cell on non-monitored carrier, the requirements for inter-RAT SFTD measurement with interruption specified in TS 36.133 can be reused. Specifically, 

· The UE is allowed an interruption of up to [10] subframes on LTE PCell and activated NR SCells if configured during Tmeasure_SFTD1 as specified in TS36.133 section 8.1.2.4.25 if the LTE PCell,  NR PSCell and target NE neighbor cell are intra-band. 

· The UE is allowed an interruption on PCell and activated SCells if configured during Tmeasure_SFTD1 as specified in TS36.133 section 8.1.2.4.25 if both LTE PCell and NR PSCell are inter-band to the target NE neighbor cell.

Proposal 3: For SFTD measurement for NE-DC, 

· if LTE PSCell is not configured, UE can use LTE measurement gap with 6ms MGL to measure SFTD between NR PCell and target LTE cell;  

· if LTE PSCell is configured, the SFTD measurement requirements for the serving cells in EN-DC in TS 36.133 section 8.17.2.2 can be reused. 

Proposal 4: For SFTD measurement for NR-NR DC, 

· if NR PSCell is not configured, the mechanism of inter-RAT SFTD measurement for EN-DC before NR cell is configured can be reused.

· if NR PSCell is configured, the requirements for intra-frequency RSRP measurement without gaps for NR DC can be reused.

Discussion: 

Decision:

Noted


R4-1808763
Remaining issues on requirements of SFTD measurement






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we provided our view on remaining issues on SFTD measurement. Our proposals are as follows:

Proposal 1: Regarding SFTD for NR neighbour cells at a monitored carrier frequency, UE can perform SFTD measurement based on SMTC configuration for the frequency carrier.
Proposal 2: Regarding SFTD for NR neighbour cells at a non-monitored carrier frequency, the principle of inter-RAT SFTD measurement before NR PSCell is configured can be reused, i.e., interruption-based and gap-based solution can be considered.  
Proposal 3: Regarding NE-DC case, SFTD measurement on LTE PSCell can be performed by using LTE measurement gap with 6 ms MGL.
Proposal 4: Regarding NR-NR DC case, the principle of inter-RAT SFTD measurement before NR PSCell is configured can be reused.

Discussion: 

Qualcomm: Why do we need SFTD for NR-NR DC?

NTT DOCOMO: NR PCell and NR PSCell candidate may have time difference in-between. SFTD is needed.

Qualcomm: for Rel-15, we only consider sync NR-NR DC.
Decision:

Noted


SFTD for PCell-PSCell

------------------------------------------------ Open issues -------------------------
Open issues:
· Summary: A DRX requirement is introduced, and the Editor’s note about the same is removed. The delay requirement for DRX cycles larger than 0.04ms and up to 10.24s is proposed to be: [5 x max(DRX cycle, SMTC period)]
· Tenative agreement: Agree to the DRX requirement and Endorse the CR (R4-1808932)
------------------------------------------------------------------------------------------
R4-1808932
CR 36.133 Correction of EN-DC SFTD core requirement in DRX





36.133
  CR-5837  rev  Cat: F (Rel-15) v15.3.0





Source: Ericsson

Abstract: 

In this CR we are adding DRX requirements for SFTD when operating in EN-DC mode. EN-DC SFTD core requirement in DRX is TBD.

Introducing EN-DC SFTD DRX requirement: 5 x max(DRX cycle, SMTC period).
(36.133 CR)
Discussion: 

Intel: for 5 x, we suggest to following RLM approach.

Ericsson: why do we need it?

Intel: for power saving perspective. During the DRX on-duration there would be no resource for measurement. It would enforce UE to wake up more frequently.
Decision:

Revised to R4-1809325 (from R4-1808932) 


R4-1809325
CR 36.133 Correction of EN-DC SFTD core requirement in DRX





36.133
  CR-5837  rev  Cat: F (Rel-15) v15.3.0





Source: Ericsson

Abstract: 

In this CR we are adding DRX requirements for SFTD when operating in EN-DC mode. EN-DC SFTD core requirement in DRX is TBD.

Introducing EN-DC SFTD DRX requirement: 5 x max(DRX cycle, SMTC period).
(36.133 CR)
Discussion: 

Huawei: revise 7.5 to 8 because of ceiling function.
Decision:

Revised to R4-1809530 (from R4-1809325) 


R4-1809530
CR 36.133 Correction of EN-DC SFTD core requirement in DRX





36.133
  CR-5837  rev  Cat: F (Rel-15) v15.3.0





Source: Ericsson

Abstract: 

In this CR we are adding DRX requirements for SFTD when operating in EN-DC mode. EN-DC SFTD core requirement in DRX is TBD.

Introducing EN-DC SFTD DRX requirement: 5 x max(DRX cycle, SMTC period).
(36.133 CR)
Discussion: 

Decision:

Agreed


SFTD for PCell-NR neighbour cell when no NR PSCell is configured

R4-1808833
Remaining issues on inter-RAT SFTD






  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek inc.

Abstract: 

Based on the discussion in section 2, and 3, we have the following proposals:

Proposal 1: Before PSCell configured, the UE shall perform inter-RAT SFTD measurement and report SFTD result with/without RSRP when the network requests with reportSFTD-Meas set to neighborCells. The overall delay includes RRC procedure delay, SFTD measurement delay, and SFTD measurement reporting delay.
Proposal 2: If PCell is changed due to handover while UE is performing inter-RAT SFTD measurement with no configured PSCell, UE aborts inter-RAT SFTD measurement.
Proposal 3: The UE is allowed an interruption on PCell and activated SCells if configured during Tmeasure_SFTD1 due to inter-band SFTD measurements on NR cells with probability of missed ACK/NACK up to
	SMTC periodicity (unit: ms)
	5
	10
	20
	40
	80
	160

	Probability of missed ACK/NACK
	with RSRP measurement
	6.4%
	5.3%
	7.4%
	5.8%
	5.0%
	4.7%

	
	without RSRP measurement
	8.6%
	7.2%
	6.5%
	6.1%
	5.9%
	5.9%


Discussion: 

Intel: agree with #1. For interruption, we have small concern. The interruption is calculated based on the particular implememtation. In our implementation, we need more time.

Mediatek: There is some misalignment on how to calculate delay and interruption. We can capture Intel comment.
Decision:

Noted


------------------------------------------------ Open issues -------------------------
Open issues:
· Summary: 

· Proposal 1: The overall delay for inter-RAT SFTD includes RRC procedure delay, SFTD measurment delay, and SFTD reporting delay.

· Proposal 2: If PCell is changed, the UE is to abort the inter-RAT SFTD measurement.

· Proposal 3: In order to reduce the interruption rate, which may negatively impact OLLA when exceeding 10%, it is proposed to keep the radio on during e.g. RSRP measurements with shorter than 20ms SMTC period.

· Tenative agreement: Agree to the proposals and endorse the related CRs (R4-1808833, R4-1808834)
Discussions:
-------------------------------------------------------------------------------------------
CR

R4-1808834
CR on inter-RAT SFTD measurement requirement





36.133
  CR-  rev  Cat: F (Rel-15) v15.3.0





Source: MediaTek inc.

Abstract: 

Clarify start timing, overall delay and UE behaviour in case PCell is changed during inter-RAT SFTD measurement

· Added the start timing and overall delay 

· Added the expected UE behaviour in case PCell is changed due to handover during inter-RAT SFTD measurement
(36.133 CR)
Discussion: 

Decision:

Endorsed


R4-1808835
Update of inter-RAT SFTD interruption requirements





36.133
  CR-  rev  Cat: F (Rel-15) v15.3.0





Source: MediaTek inc.

Abstract: 

Tighten probability of missed ACK/NACK for interband SFTD measurement

· Introduced tighter Interruption requirements for inter-band E-UTRAN – NR SFTD measurement without measurement gaps

· Remove [ ]

(36.133 CR)
Discussion: 

Decision:

Revised to R4-1809326 (from R4-1808835) 


R4-1809326
Update of inter-RAT SFTD interruption requirements





36.133
  CR-  rev  Cat: F (Rel-15) v15.3.0





Source: MediaTek inc.

Abstract: 

Tighten probability of missed ACK/NACK for interband SFTD measurement

· Introduced tighter Interruption requirements for inter-band E-UTRAN – NR SFTD measurement without measurement gaps

· Remove [ ]

(36.133 CR)
Discussion: 

Decision:

Endorsed


5.2.4.4
Beam management based on SSB and/or CSI-RS[NR_newRAT-Core/Perf]

L1-RSRP measurement

R4-1808722
Discussion about L1-RSRP measurement accuracy for beam management






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

In this contribution, we analyse the RSRP delta for adjacent beam to distinguish the best beams.

Observation 1: It’s impossible to define measurement accuracy to distinguish the best beams in 90% cases.

Observation 2: There is no obvious difference for RSRP delta between the 1th and 2th beam or 2th and 3th beam or 3th and 4th beams.

Observation 3: The RSRP delta between the 1th and the 4th largest beam is larger than 2.5dB in 90% cases.
Proposal 1: Utilize relative better SNR conditions to define the measurement accuracy, i.e. SNR larger than 0dB.
Discussion: 

Decision:

Revised to R4-1809321 (from R4-1808722) 


R4-1809321
Discussion about L1-RSRP measurement accuracy for beam management






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

In this contribution, we analyse the RSRP delta for adjacent beam to distinguish the best beams.

Observation 1: It’s impossible to define measurement accuracy to distinguish the best beams in 90% cases.

Observation 2: There is no obvious difference for RSRP delta between the 1th and 2th beam or 2th and 3th beam or 3th and 4th beams.

Observation 3: The RSRP delta between the 1th and the 4th largest beam is larger than 2.5dB in 90% cases.
Proposal 1: Utilize relative better SNR conditions to define the measurement accuracy, i.e. SNR larger than 0dB.
Discussion: 

Samsung: 32 beams are assumed. How does the assumption impact the evaluation?

Intel: The basic idea is to avoid the over-sampling. This is 3D MIMO. The beams can cover the overall space. When the beam is narrower, we can observe that the 2nd and 3rd stronges beam level become closer. We believe RAN4 should define the baseline for Tx beam. The dense of Tx beams should be higher than SSB based measurement.

Mediatek: we can agree to have the better side condition. If the gap between beam detection and beam failure detection is not big enough, there would be issue. Do you talk about both beam reporting and beam failure?

Intel: It is about beam reporting.
Qualcomm: The statistics come from system simulation?

Intel: This is geni scenario. The progation loss does not play role. We consider the channel estimation impact.

Qualcomm: what does geni scenario mean? How have CDF curves been generated? The TRPs are collocated.

Intel: CDF curve covers the delta between the different measured beams. We do not consider RF margin and other margins in the simulation.

Qualcomm: what codebook and … do you consider? We would like to understand what we can interpret the delta shown in the simulation. Can Intel provide the layout to generate the results?

Intel: this is L1 RSRP. We do not need consider neighbour cells and interferences. For 32 case, we use 8x4 and for 16 we use 8*2. The channel model is CDL.

Qualcomm: can you provide the whole assumption?

Intel: we use RAN1 assumption.
Decision:

Noted


R4-1808764
Evaluation period for L1-RSRP measurement






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we discussed on the evaluation period requirements for L1-RSRP measurement. Based on the discussion, we made following proposals. 
Proposal 1: For SSB based candidate beam detection, the L1-RSRP evaluation period for each configured RS resource in set q1 is specified as below.
· L1 averaging with [3] samples are assumed for each Tx/Rx beam pair.
· Rx beam sweeping aspect in FR2 is not reflected in the L1-RSRP evaluation period requirements.
Proposal 2: For CSI-RS based candidate beam detection, the L1-RSRP evaluation period for each configured RS resource in set q1 is specified as below.
· L1 averaging with X samples are assumed for each Tx/Rx beam pair.
· X = [3] when nrofRBs in CSI-FrequencyOccupation is smaller than [60].
· X = [2] when nrofRBs in CSI-FrequencyOccupation is between [60] and [120].
· X = [1] when nrofRBs in CSI-FrequencyOccupation is larger than [120].
· Rx beam sweeping aspect in FR2 is not reflected in the L1-RSRP evaluation period requirements.
Proposal 3: For beam reporting based on aperiodic CSI-RS based L1-RSRP, the L1-RSRP evaluation period is not specified and accuracy requirement for such case is specified based on one-shot measurement.
Proposal 4: For SSB based L1-RSRP reporting, the L1-RSRP evaluation period for each configured RS resource is specified as below.
· L1 averaging with [3] samples are assumed for each Tx/Rx beam pair.
· Rx beam sweeping aspect in FR2 is not reflected in the L1-RSRP evaluation period requirements.
Proposal 5: For periodic and semi-persistent CSI-RS based L1-RSRP reporting, the L1-RSRP evaluation period for each configured RS resource is specified as below.
· L1 averaging with X samples are assumed for each Tx/Rx beam pair.
· X = [3] when nrofRBs in CSI-FrequencyOccupation is smaller than [60].
· X = [2] when nrofRBs in CSI-FrequencyOccupation is between [60] and [120].
· X = [1] when nrofRBs in CSI-FrequencyOccupation is larger than [120].
· Rx beam sweeping aspect in FR2 is not reflected in the L1-RSRP evaluation period requirements.
Discussion: 

Qualcomm: what kind of beam sweeping is not reflected?

NTT DOCOMO: Different from RRM measurement delay requirements, for L1 RSRP, the evaluation period does not need to include the scaling factor for Rx beam sweeping. In my understanding L1 RSRP, this should be performed for each Tx and Rx beam combination. 

Qualcomm: from requirement point of view, we need consider beam sweeping. UE should do measurement seriesly which means that we have no time to do L3 filter.


NTT DOCOMO: for delay requirement, we may need consider the Rx beam for scaling factor. We are discussing the candidate beam detection. For reporting requirement, we are not sure if we need delay requirement. For reporting, delay requirement is not needed. For candidate beam detection we are open to delay requirement. We are discussing the sample number which is needed to meet the accuracy requirement.

Mediatek: we are not sure that beam sweeping should not be considered.

Intel: Are this requirement applied for both candidate beam detection and beam reporting?


NTT DOCOMO: we discuss both.

LGE: Does NTT DOCOMO mean L1 RSRP evaluation consider the single Rx and Tx pair? How can we test it?


Intel: we have similar concern as LGE. For beam detection, how can we test delay? What is the starting and ending points?


NTT DOCOMO: some vendors want to ensure the accuracy of measurement. There is agreement previously. For testing, this is like RLM.


Intel: for RLM, there is feedback of ACK/NACK. How can we judge the measurement of beam is accurate?


NTT DOCOMO: You are talking about the sync and out-of-sync. For beam reporting, UE can transmit the PRACH.
Intel: we are curious about the numbers.
Huawei: We have concern about the numbers. What is the side condition? For #3 aperioidic, we suggest not defining such requirements.

NTT DOCOMO: unfortunately we cannot provide the sufficient evaluation. We agree to consider high SNR condition to provide the big gap between beam detection and failure detetion. The proposed values are tentative values. 3 would be good starting point. For aperiodic CSI-RS, we do not need to specify such evaluation period requirement.
Decision:

Noted


------------------------------------------------- Open issues --------------------------------------
Open issues:
· Requirements on L1-RSRP measurements for candidate beam detection

· How to capture the L1-RSRP measurement requirements for candidate beam detection

· Option 1: Requirements for L1-RSRP reporting for beam management shall cover candidate beam selection. No separate requirements shall be introduced for candidate beam detection.

· Option 2: Separate requirements will be introduced for candidate beam detection.

Mediatek: prefer Option 1.
Nokia: have concern on Option 1. The beam should be more stable.
Intel: We cannot make decision now and we have no idea about the testability.
· Conditions to define measurement accuracy

· Option 1: SNR = [-2dB to 0dB], same as for beam reporting

· Option 2: SNR = 0dB

Agreement: condition to define the measurement accuracy requirement and measurement period is SNR=0dB.
Intel: there is no meaning to define requirement below the side condition.
Nokia: the beam failure happens at the lower SNR.
Qualcomm: what is the difference between cell detection and this. We prefer to keep the same side condtion as cell detection.
NTT DOCOMO: In our view, for candidate beam detection, we should need more accurate measurement. The required samples should not be such much and thus we need different side conditions.
Mediatek: the measurement is only for serving cell and should be different from L3.
Qualcomm: do we need new system simulation? The UE searcher is the same.
Intel: one fundamental difference is the density.

Qualcomm: what does mean we have denser beams?
Mediatek: there are differences between L1 and L3. For L3, UE is moving. For L1 RSRP, UE has camped on the cell and know SSB transmitted.

Qualcomm: I doubt that UE will have different implemataion for serving cell and neighbour cells.

Intel: There would be three different measurements. UE is expected to provide more information by using L1 RSRP. Without different density, the information will be same.

Qualcomm: what is the beam density?

Intel: It is Tx beam width.


Qualcomm: network cannot change the codebook for beam managements and other measurements.


NTT DOCOMO: we should not limit the scenario.
· Measurement period of SSB based L1-RSRP

· Option 1: [3] samples are assumed 

· Option 2: [5] samples are assumed 

· Option 3: [1] samples are assumed

· Measurement period of CSI-RS based L1-RSRP

· Option 1: L1 averaging with X samples are assumed

X = [3] when nrofRBs in CSI-FrequencyOccupation is smaller than [60].

X = [2] when nrofRBs in CSI-FrequencyOccupation is between [60] and [120].

X = [1] when nrofRBs in CSI-FrequencyOccupation is larger than [120].

· Option 2: 5 samples are assumed.

· Option 3: 10 samples are assumed (with density of 3).

· Option 4: [1] samples are assumed

· How to extend the measurements period for Rx beam sweeping in FR2

· Option 1: Same as for L1-RSRP measurement for BM

· Option 2: Rx beam sweeping aspect in FR2 is not reflected in the L1-RSRP evaluation period requirements

· Requirements on L1-RSRP measurements for beam reporting

· Conditions to define measurement accuracy

· Option 1: SNR = [-2dB to 0dB], same as for beam reporting

· Option 2: SNR = 0dB

· Measurement periods of SSB based L1-RSRP

· Option 1: No time domain averaging of L1-RSRP measurements are performed on UE side

· Option 2: [3] samples are assumed
· Option 3: [1] sample is assumed
· Measurement periods of periodic CSI-RS based L1-RSRP

· Option 1: No time domain averaging of L1-RSRP measurements are performed on UE side

· Option 2: L1 averaging with X samples are assumed
· X = [3] when nrofRBs in CSI-FrequencyOccupation is smaller than [60].
· X = [2] when nrofRBs in CSI-FrequencyOccupation is between [60] and [120].
· X = [1] when nrofRBs in CSI-FrequencyOccupation is larger than [120].
· Option 3: 5 samples are assumed.

· Option 4: [1] sample is assumed
· Measurement periods of aperiodic CSI-RS based L1-RSRP

· Option 1: No requirements will be defined.

· Option 2: 1 sample is assumed.

· How to extend the measurements period for Rx beam sweeping in FR2

· Option 1: Same as for mobility measurements

· Option 2: Rx beam sweeping aspect in FR2 is not reflected in the L1-RSRP evaluation period requirements

-------------------------------------------------------------------------------------------------------
R4-1808799
New beam detection






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution discusses the RRM requirements for new beam detection.
Proposal 1: L1-RSRP measurement for new beam identification should be based on 5 SSB samples and 10 CSI-RS samples (with density of 3).

Proposal 2: L1-RSRP measurement for new beam identification should be specified as follows: 

Evaluation period of L1-RSRP based on SS/PBCH.

	Configuration
	E_L1-RSRP for FR1 (ms)
	E_L1-RSRP for FR2 (ms)

	Non-DRX
	ceil(5*P)*TSSB
	ceil(5*P*N)*TSSB

	DRX cycle <= 320
	ceil(7.5*P)*max(TDRX,TSSB)
	ceil(7.5*P*N)*max(TDRX,TSSB)

	DRX cycle > 320
	ceil(5*P)*TDRX
	ceil(5*P*N)*TDRX

	TSSB is the periodicity of SSB configured for beam management. TDRX is the DRX cycle length.


Evaluation period of L1-RSRP based on CSI-RS resources.

	Configuration
	E_L1-RSRP for FR1 (ms)
	E_L1-RSRP for FR2 (ms)

	Non-DRX
	ceil(Mnb×P) × TCSI-RS
	ceil(Mnb×P×N) × TCSI-RS

	DRX cycle <= 320
	ceil(1.5×Mnb×P)× max(TDRX, TCSI-RS)
	ceil(1.5×Mnb×P×N)× max(TDRX, TCSI-RS)

	DRX cycle > 320
	ceil(Mnb×P) × TDRX
	ceil(Mnb×P×N) × TDRX

	TCSI-RS is the periodicity of CSI-RS configured for beam management. TDRX is the DRX cycle length.


Mnb = [10] if the CSI-RS resource configured for beam management is transmitted with Density =3.

Discussion: 

Decision:

Noted


R4-1809082
CSI-RS and SSB L1 RSRP for beam management






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper we have continued the discussion related to CSI-RS measurement for beam management based on the issues for further discussion raised by many companies in last meeting. Related to CSR-RS and SSB for beam management we propose:

Proposal 1: RAN4 defines absolute report mapping using a 7-bit value in the range [-140, -44] dBm with 1dB step size.

Proposal 2: RAN4 defines differential report mapping based on:

•
Largest value of L1-RSRP uses a 7-bit value in the range [-140, -44] dBm with 1dB step size; and

•
A 4-bit differential value with 2 dB step size with a reference to the largest L1-RSRP value.

Proposal 3: UE time domain averaging for L1-RSRP measurements (if any) shall be well defined by RAN4.

Proposal 4: No time domain averaging of L1-RSRP measurements are performed on UE side.

Proposal 5: No time domain averaging of L1-RSRP measurements for initial reporting is introduced.

Proposal 6: UE shall continuously measure all RS configured for L1-RSRP measurements.

Proposal 7: Side condition and measurement accuracy for L1-RSRP is handled as part of performance work.

Proposal 8: UE Rx beam forming sweeping is not needed in FR1.

Proposal 9: UE scheduling availability when performing CSI-RS/SSB based L1-RSRP measurements in FR1, are similar as those for when UE performs RRM measurements.

Proposal 10: In FR2, inside the SMTC window, when BM CSI-RS are multiplexed with SSB, the UE Rx beam sweeping used for SSB based L3 measurements is also used for L1-RSRP SSB based measurements.

Proposal 11: UE scheduling availability when the UE performs CSI-RS and/or SSB based L1-RSRP measurements in FR2 needs to be defined in RAN4.

Discussion: 

NTT DOCOMO: we need some discussion on #9~#11. We should discuss that. 

Nokia: It is scheduling availability and related to UE be able to perform CSI-RS based L1 RSRP measurement.

Intel: on #4 and #5, there is no time domain averaging on UE side. One potential issue is that time domain averaing can improve the accuracy but it should be done at UE.

Nokia: our intention is that there should be no UE averaging here.

Qualcomm: It does not make sense to do averaging. We have L1- RSRP measurement for aperioidc CSI-RS. 
Decision:

Noted


Beam failure detection
R4-1808756
Discussion on Beam Failure detection requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

In this paper we have presented our views on requirements for Beam Failure Detection and Candidate beam detection for Beam Failure recovery. Our proposals are as follows:

Proposal#1: Define PDCCH transmission parameters for BFD as:

Table 1: PDCCH Parameters for SSB based BFD

	Attribute
	Value for BLER pair#0

	DCI format
	1-0

	Number of control OFDM symbols
	Same as the number of symbols of RMSI CORESET

	Aggregation level (CCE)
	8

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	0dB

	Bandwidth (MHz)
	Same as the number of PRBs of RMSI CORESET

	Sub-carrier spacing (kHz)
	Same as the SCS of RMSI CORESET

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Same as the CP length of RMSI CORESET

	Mapping from REG to CCE
	Distributed


Table 2: PDCCH transmission parameters for CSI-RS based BFD

	Attribute
	Value for BLER pair#0

	DCI format
	1-0

	Number of control OFDM symbols
	Same as the number of symbols of  CORESET QCLed with respective CSI-RS for BFD 

	Aggregation level (CCE)
	8

	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	0dB

	Bandwidth (MHz)
	Same as the number of PRBs of CORESET QCLed with respective CSI-RS for BFD

	Sub-carrier spacing (kHz)
	Same as the SCS of CORESET QCLed with respective CSI-RS for BFD

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Same as the CP length of CORESET QCLed with respective CSI-RS for BFD

	Mapping from REG to CCE
	Distributed


Proposal#2: Define N=8 for Rx beamforming scale factor in FR2 for BFD

Proposal#3: Define CSI-RS based beam failure detection requirements for CSI-RS resources with D=3 

Proposal #4: Requirements for L1-RSRP reporting for beam management shall cover candidate beam selection. No separate requirements shall be introduced for candidate beam detection as they are not measurable. 
Discussion: 

Decision:

Noted


R4-1808787
Further discussion on requirements for BFR
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on our views on RRM requirements for BFR.

Proposal 1: Evaluation period for BFD should be defined with lower boundary of 100ms.
Proposal 2: Scaling factors N and P defined for RLM also apply for BFD. If same RS is configured for both RLM and BFD, UE should perform both measurement at the same time.
Proposal 3: Measurement period and accuracy requirements for candidate beam detection are defined by re-using the requirements for L3 measurement.
Proposal 4: Rx beam sweeping is assumed for candidate beam detection measurement.
Proposal 5: The collision of recovery RS with MG and SMTC is handled in the same way as RLM-RS.
Proposal 6: The requirements for candidate beam detection should also be defined for the measurement on beams other than q1 that can be reported via CBRA.
Discussion: 

Huawei: for #1, for the lower bound, based on our understanding, UE can perform the corresponding measurement and lower bound can be assumed for beam detection. For #6, what measurement procedure is associated with CBRA? What kind of requirement should be defined.

Nokia: for #1, we do not have lower bound for measurement. Without the lower bound, UE needs to perform measurement every 2ms, which is too often. Defining the lower bound means UE perform measurement every 20ms. For #6, basically network does not configure Q1 and UE should keep searching.
Intel: For #1, we do not think we should have lower bound. For #6, the Q1 can be 16 …and I do not think we should need the requirement.

Nokia: network may not configure such many beams for Q1.
NTT DOCOMO: for #3, we think accuracy requirements for both L1 and L3 are needed. We can consider different accuracy requirement for candidate beam detection compared to measurement requirement.

Nokia: for comment on #3, we can further discuss. The side condition for measurement may be different from L3 measurement. It could be -4dB better than -6dB. We should consider what accuracy and delay requirements should be. 
Samsung: we do not need Rx scaling factor. For #6, Nokia want to define the requirement without Q1 configured. Could you further clarify the intention for #6.

Nokia: for comment on #2, we agree for beam failure network should configure QCL-D and N is not needed.
Ericsson: for #1, we support 100ms. We want to avoid the early beam failure detection based on the inaccuracy measurement.

Intel: 100ms is lower bound.
Decision:

Noted


------------------------------------------------- Open issues --------------------------------------
Open issues:
· Requirements for beam failure detection

· The value of scaling factor N due to Rx beam sweeping in FR2

· Scaling factors N and P defined for RLM will apply for BFD

· N=8

Intel: we need scaling factor.
Nokia: maybe we do not need scaling factor in some cases.
Samsung: for some cases, when QCL-D can be guaranteed, there is no need for scaling factor. We do not think that we always need scaling factor.
NTT DOCOMO: We have similar understanding as Nokia and Samsung. For N, we do not prefer 8.
Mediatek: to Samsung, the case is similar to RLM.
· Low boundary of L1 evaluation period

· Option 1: Evaluation period for BFD should be defined with lower boundary of 100ms.
· Option 2: Evaluation period for BFD should be defined with no lower boundary for SSB based BFD and with lower boundary of 20ms for CSI-RS based BFD.
-------------------------------------------------------------------------------------------------------
R4-1808798
Beam failure detection
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Source: Ericsson

Abstract: 

This contribution discusses the RRM requirements for beam failure detection.
Proposal: For beam failure detection, RAN4 will specify the PDCCH parameters and L1 evaluation period as proposed in this contribution.

Discussion:
Decision:

Noted


R4-1808905
Discussion on remaining issues for BFD
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Source: Samsung

Abstract: 

In this paper, we provided the analysis for the remaining parts for BFD to finalizing the requirements for BFD. Specifically, the following proposals are provided: 
Proposal 1: Based on RAN1 agreement, BLER value for the threshold Qout_LR should correspond to the default value of higher layer parameter rlmInSyncOutOfSyncThreshold, i.e., the value of OOS for 10% BLER : 

Proposal 2: To adopt the following BFD condition in which no RX beam sweeping is needed: 
· [For SSB-based BFD]: N=1, if the SSB for BFD is not explicitly configured when UE is not provided higher layer parameter failureDetectionResources and if UE is provided by higher layer parameter TCI-state for PDCCH which includes QCL-TypeD RS;

· [For CSI-RS based BFD]: N=1, if the CSI-RS resource configured for RLM is QCL-Type D with DM-RS for PDCCH and the QCL association is known to UE, or if the CSI-RS for RLM is not explicitly configured when UE is not provided higher layer parameter failureDetectionResources and if UE is provided by higher layer parameter TCI-state for PDCCH which includes QCL-TypeD RS.
Discussion: 

Mediatek: there are two cases: with or without the explicit configuration.
NTT DOCOMO: similar comments as Mediatek. Even if explicitly configured, UE can perform L3 measurement based on SSB. UE can determine the proper Rx beam for each SSB.

Samsung: we can work on the detailed condition.
Intel: same comments for N=1. How can you guarantee the best Rx beam will be used?

Samsung: If you do not know the Rx beam, how can you use Rx beam to decode PDCCH. 
Decision:

Noted


R4-1808917
Discussion on requirements for beam management





38.133
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Source: MediaTek inc.

Abstract: 

In the contribution, we discuss the beam management related requirement, including BFD and L1-RSRP. We have the following observations and proposals:

Observation 1: SINR estimation of BFD is less accurate than the SINR estimation of RLM INS, if we reuse the PDCCH parameters of RLM OOS without 4 dB power boost.
Observation 2: If the gap between L1-RSRP side condition for CBD and Qout_LR is insufficient, the suggested candidate beam could be still triggering BFD.
Proposal 1: Sufficient gap between L1-RSRP side condition for CBD and BFD should be provided.
Proposal 2: L1-RSRP side condition for CBD is [-2dB to 0dB]
Proposal 3: L1-RSRP for beam reporting and L1-RSRP for candidate beam detection share the same accuracy requirement and side condition.
Proposal 4: Measurement accuracy of L1-RSRP is based on one-shot measurement.
Proposal 5: Text proposal for Rx beam sweeping operation for BFD, i.e. no RX beam scaling if
· the SSB configured for BFD is spatially QCLed and TDMed to CSI-RS resources configured for BM, and the QCL association is known to UE;

· if the CSI-RS resource configured for BFD is spatially QCLed and TDMed to CSI-RS resources configured for BM or SSBs configured for BM, and the QCL association is known to UE;

Proposal 6: RX beam scaling for L1-RSRP measurement period is always needed.
Discussion: 

Samsung: threshold will be configured by network.
Ericsson: Same view as Samsung. It is different from RLM.
Nokia: similar comment as Samsung and Ericsson. The side condtion will still be for failure detection and the network should configure the higher thresohold to avoid the ping-pong.

Mediatek: Network configures RSRP level rather than SINR level.
Intel: for #4, what is the justment for 1 shot.

Mediatek: we have no strong view.
Decision:

Noted


R4-1809046
Discussion on link reconfiguration procedures requirements for beam management
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Source: Huawei, HiSilicon

Abstract: 

This contribution provides the discussion on the requirements for link reconfiguration in NR. The following proposals are provided:
Proposal 1: For SSB based beam failure detection, no low boundary will be defined for L1 evaluation period

Proposal 2: For CSI-RS based beam failure detection, a low boundary of 20ms will be defined for L1 evaluation period.

Proposal 3: For SSB based new beam detection, 3 measurement samples are assumed within one L1-RSRP measurement period.

Proposal 4: For CSI-RS based new beam detection, 5 measurement samples are assumed within one L1-RSRP measurement period.
Discussion: 

Decision:

Noted


R4-1809048
Discussion on Beam Measurement and Reporting for Beam Management
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Source: Huawei, HiSilicon

Abstract: 

This contribution provides the discussion on candidate beam detection for beam management in NR. The following proposals are provided:
Proposal 1: For CSI-RS based L1-RSRP reporting, the measurement period requirements are only defined for periodic CSI-RS resources.

Proposal 2: For SSB based L1-RSRP reporting, 3 measurement samples are assumed within one L1-RSRP measurement period.

Proposal 3: For CSI-RS based L1-RSRP reporting, 5 measurement samples are assumed within one L1-RSRP measurement period.
Discussion: 

Intel: the side condition should be higher.

Huawei: in our paper, we want to use 0dB as side condition.
Decision:

Noted


Scheduling restriction
R4-1809012
Diiscussion on scheduling restriction for L1-RSRP
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Source: Huawei, HiSilicon

Abstract: 

In this contribution some remain issues on scheduling restriction for L1-RSRP are discussed. The following proposal is given. 

Proposal1: Scheduling restriction due to Rx beamforming aspect is applied during SSB based L1-RSRP and CSI-RS based L1-RSRP measurement on FR2 serving cell.
Discussion: 

Decision:

Noted


Way forward
R4-1809050
WF on Beam management requirements in NR
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Source: Huawei, HiSilicon

Abstract: 

Discussion: 

Decision:

Withdrawn


CR

R4-1809047
CR on TS38.133 for link reconfiguration procedure requirements





38.133
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Source: Huawei, HiSilicon

Abstract: 

According to the link reconfiguration procedure as defined in TS38.213, UE shall support to access the radio link quality of serving cell for beam failure detection and perform L1-RSRP measurements for candidate beam detection. However, there is no corresponding requirements for link reconfiguration in TS38.133.
A new section is introduced to define the requirements for link reconfiguration.

(38.133 Draft CR)
Discussion: 

NTT DOCOMO: about the title of section, RAN1 revise the link reconfiguration to link recovery. The scheduling availability requirement should be covered in the CR.

Huawei: we can revise the title. If we have the final agreement on the wording of scheduling availability we can capture it.
Intel: lower bound should be covered. Power boosting and N=1 need further discussion.

Huawei: low bound will be captured for CSI-RS based beam failure detection. Except that the other part is agreeable. For power boosting, we prefer no boosting. For N=1, we can further discuss it.
Qualcomm: for Q0 and Q1 we should put reference for them.

Huawei: Q0 and Q1 are defined in RAN1 spec 213. We can add reference to terminology.
Decision:

Revised to R4-1809327 (from R4-1809047) 


R4-1809327
CR on TS38.133 for link reconfiguration procedure requirements





38.133
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Source: Huawei, HiSilicon

Abstract: 

According to the link reconfiguration procedure as defined in TS38.213, UE shall support to access the radio link quality of serving cell for beam failure detection and perform L1-RSRP measurements for candidate beam detection. However, there is no corresponding requirements for link reconfiguration in TS38.133.
A new section is introduced to define the requirements for link reconfiguration.

(38.133 Draft CR)
Discussion: 

Decision:

Revised to R4-1809568 (from R4-1809327) 


R4-1809568
CR on TS38.133 for link reconfiguration procedure requirements





38.133
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Source: Huawei, HiSilicon

Abstract: 

According to the link reconfiguration procedure as defined in TS38.213, UE shall support to access the radio link quality of serving cell for beam failure detection and perform L1-RSRP measurements for candidate beam detection. However, there is no corresponding requirements for link reconfiguration in TS38.133.
A new section is introduced to define the requirements for link reconfiguration.

(38.133 Draft CR)
Discussion: 

Agreement: FFS N=1 provided at least one L1-RSRP is reported from the reference signals configured for reporting in the CSI reporting.
· FFS whether the reference signals configured is QCL Type-D signal or any signal.

Agreement: FFS whether BLERout=10% can be applied when network configures the parameter rlmInSyncOutOfSyncThreshold as configuration 1.

Decision:

Endorsed


R4-1809049
CR on TS38.133 for beam reporting measurement requirements





38.133
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Source: Huawei, HiSilicon

Abstract: 

According to TS38.213, a CSI-RS resource or SSB can be configured for L1-RSRP computation for beam mangements. However, there is no corresponding requirements in TS38.133.

A new section is introduced to define the requirements on L1-RSRP computation for beam mangements.

(38.133 Draft CR)
Discussion: 

Nokia: All the numbers needs further discussion.
Decision:

Noted


R4-1809531
CR on TS38.133 for beam reporting measurement requirements
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Source: Huawei, HiSilicon

Abstract: 

According to TS38.213, a CSI-RS resource or SSB can be configured for L1-RSRP computation for beam mangements. However, there is no corresponding requirements in TS38.133.

A new section is introduced to define the requirements on L1-RSRP computation for beam mangements.

(38.133 Draft CR)
Discussion: 

Decision:

Withdrawn


R4-1809083
CR for UE CSI-RS and SSB based measurement requirementss for beam management
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

Introducing a new section defining UE requirements for CSI-RS and SSB measurements.

1.
New section introduced with UE measuement restriction related to CSI-RS and SSB simultaneous measurements.

(38.133 Draft CR)
Discussion: 

Intel: to both Nokia and Huawei CRs, the side conditions need be captured (SNR level).
Intel: we should make that SSB is within active BWP.
Decision:

Revised to R4-1809532 (from R4-1809083) 


R4-1809532
CR for UE CSI-RS and SSB based measurement requirementss for beam management
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

Introducing a new section defining UE requirements for CSI-RS and SSB measurements.

1.
New section introduced with UE measuement restriction related to CSI-RS and SSB simultaneous measurements.

(38.133 Draft CR)
Discussion: 

Decision:

Revised to R4-1809569 (from R4-1809532) 


R4-1809569
CR for UE CSI-RS and SSB based measurement requirementss for beam management





38.133
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

Introducing a new section defining UE requirements for CSI-RS and SSB measurements.

1.
New section introduced with UE measuement restriction related to CSI-RS and SSB simultaneous measurements.

(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


5.2.5
Idle state and inactive state mobility (38.133)[NR_newRAT-Core]

Scaling factor
R4-1809211
Discussion on measurement in intra-F and inter-F in idle mode
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

Discussion on measurement in intra-F and inter-F in idle mode.
In this contribution we have discussed the measurement requirements of intra-frequency and inter-frequency NR cells in FR2 in NR idle mode. We have made the following proposals:

Observatoin 1: Whether scaling factor is needed for NR intra-frequency and inter-frequency cells in FR2 in idle mode should be discussed.

Proposal 1: Measurements requirement in NR intra-frequency cells in FR2 in NR idle mode could be:

	DRX cycle length [s]
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_intra
[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
	33.28 (23)
	2.56 (1)
	7.68 (3)

	Note1:
UE measures each Rx beam at least once per DRX cycle.


Proposal 2: Measurements requirement in NR inter-frequency cells in FR2 in NR idle mode could be:

	DRX cycle length [s]
	Tdetect,NR_Inter [s] (number of DRX cycles)
	Tmeasure,NR_Inter [s] (number of DRX cycles)
	Tevaluate,NR_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)

	Note1:
UE measures each Rx beam at least once per DRX cycle.


Discussion: 

Huawei: for Ob#1, we need consider scaling factor and we need consider the Rx beam. UE needs Rx beam sweeping for paging.
Mediatek: If we use 36 here, we face more challenge because of no CRS. For initial access, we have no information about Tx beam and Rx beam. We should not only consider N=1.
Intel: Similar as Huawei and mediatek. We need scaling factor. The numbers are different in two tables.
Qualcomm: we need scaling factor. In FR2 we can relax the requirements considering the scaling factor because there is no high speed UE in FR2.

Nokia: for scaling factor, if we need it, we need tighten the basic requirements. There is typo in the table.
Decision:

Noted


--------------------------------------- Open issues ------------------------------------
Current 38.133 for intra-frequency requirements (similar for inter-frequency):

Table 4.2.2.3-1 : Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate, NR_intra
	DRX cycle length [s]
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_intra
[s] (number of DRX cycles)

	0.32
	11.52 x N1 [36 x N1]
	1.28 x N1 (4 x N1)
	5.12 x N1 (16 x N1)

	0.64
	17.92 x N1 [28 x N1]
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	32 x N1 [25 x N1]
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	33.28 x N1 [23 x N1]
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	Note1:
N1=[TBD] for frequency range FR2, and N1=1 for frequency range FR1.


Open issues: 
· Scaling factor (N1, N2, and N3)
· Intel: (R4-1808753) For FR2 cell reselection requirements, the scaling factor because of RX beams can be up to [8].

· Nokia: (R4-1809211) N1=1

· Huawei: N1=N2=N3=8 (R4-1809040 connected mode)

· Ericsson: N1=N3=4 (R4-1808708 connected mode)

Tentative Way Forward:

· Does RAN4 assume same relaxation factor in Idle mode as in Connected Mode?

· What is N1?

Qualcomm: in FR2, we do not expect UE moves fast. We need look at the values for requirements. Directly using 8 does not make sense.
Huawei: we would like to use the same number of scaling factor as for idle state and connect state. We can get the requirement for FR2 based on FR1 by multiplying the requirement of FR1 by N1.
-------------------------------------------------------------------------------------------------------
Side conditions
R4-1808753
Further discussion on requirements in NR RRC_Idle
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Source: Intel Corporation

Abstract: 

In this contribution, further considerations on the requirements on requirements of cell reselection in NR Idle mode. In conclusion, the following observations and proposals can be drawn: 

Observation 1: It would be appropriate to consider some higher SINR side condition compared with RRC connected cell detection requirements.
Proposal 1: when cell reselection in NR RRC_IDLE, the cell can be regarded as detectable if:

-
SCH Îor > -TBD dBm and SCH Îor/(Îinterfering cells+Ioc)  > [- 4] dB.

Proposal 2: For FR2 cell reselection requirements, the scaling factor because of RX beams can be up to [8].
Discussion: 

Decision:

Noted


------------------------------------- Open issues ---------------------------------
Open issues: 
· Side conditions

· Proposal 1: when cell reselection in NR RRC_IDLE, the cell can be regarded as detectable if:

· SCH Îor > -TBD dBm and SCH Îor/(Îinterfering cells+Ioc)  > [- 4] dB.

Discussions:
· Does RAN4 relax the idle mode requirement from -6dB to -4dB?

Nokia: for FR2, need more discussion.
Intel: we can use the same value for FR1 and FR2.
Ericsson: -4dB may be acceptable but we should use definition like Es/Iot.
Huawei: we agree with -4dB for FR1.
Qualcomm: for FR2, we should define what is Es/Iot.
Agreements:
· Side condition:
· For FR1, when cell reselection in NR RRC_IDLE, the cell can be regarded as detectable if:

· Es/Iot > [- 4] dB.

------------------------------------------------------------------------------------------
Measurement relaxation (impact of paging)
R4-1808830
Remaining Issue Discussion on Idle State for SA NR
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Source: MediaTek inc.

Abstract: 

In this paper, we propose the IDLE state mobility discussion for SA NR.

Observation 1: UE can wake up only once within one DRX cycle for paging monitoring and measurement in LTE.
Observation 2: The time gap between PO and SSB is an important factor for UE power consumption in IDLE mode.
Observation 3: It is difficult to define an accurate time gap between SSB and PO based on newest RAN1 and RAN2’s agreement.
Observation 4: UE had to wake up additionally for pre-synchronization, AGC tuning and RRM measurement. More power consumption is expected when SSB is TDM-ed with paging data and SSB has a long time gap with paging.
Observation 5: Degraded mobility performance is expected when SSB and paging are FDM-ed with the same or different numerology.
Observation 6: The IDLE mode power consumption is less competitive when SMTC periodicity is too large.
Observation 7: When DRX cycle = 320ms and serving cell’s SMTC periodicity = 160ms, UE has no chance to measure any inter-frequency layer once their SMTCs are collision with serving cell’s SMTC in FDM mode.
Proposal 1: RAN4 could use SMTC periodicity as the upper bound time gap between SSB and PO in TDM to discuss how to relax the requirement.
Proposal 2: RAN4 could use SMTC periodicity as the time gap between SSB and PO in FDM to discuss how to relax the requirement.
Proposal 3: Relax the serving cell measurement periodicity in the requirement when SMTC periodicity is larger than [20]ms.
Proposal 4: When SMTC periodicity is larger than [20]ms , the UE shall measure the SS-RSRP and SS-RSRQ level of the serving cell and evaluate the cell selection criterion for the serving cell at least every 2 DRX cycles. Otherwise, the UE shall measure the SS-RSRP and SS-RSRQ level of the serving cell and evaluate the cell selection criterion for the serving cell at least every DRX cycle.
Proposal 5: The evaluated Nserv consecutive DRX cycles should be enlarged to guarantee UE can have sufficient samples in each evaluation period when SMTC periodicity is larger than [20]ms.
	DRX cycle length [s]
	Nserv 
[number of DRX cycles] 

	
	SMTC periodicity is larger than [20]ms
	Otherwise

	0.32
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]
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]

	0.64
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	1.28
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	2.56
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Discussion: 

Nokia: Good questions. One is related to power consumption. It is unclear whether the relaxation is always needed. 

Mediatek: we do not pre
Ericsson: The problem is the same as RLM when the DRX on-duration is not fully overlapped with SMTC. In our view, it should be relaxed by 20ms. I do not understand the relaxation for inter-frequency. Relaxing requirement by two times seems toom much.

Mediatek: if we do not relax the serving cell requirement, we will face some problem.
Intel: Where does 20ms bound come from? Should we use SMTC periodicity or SSB periodicity.

Mediatek: in idle we only have SMTC periodicity. We should use SMTC periodicity.

Intel: My understanding is for idle mode UE may be configured SMTC periodicity, for example, UE who needs read PLMN and at that stage UE has no information about the SMTC but can know SSB periodicity.
Decision:

Noted


R4-1809135
Impact of Paging Occasions on Measurement Requirements
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Source: Ericsson

Abstract: 

The paper discusses impact of PO in TDM and FDM wrt SSB on measurement requirements.
In this paper we have analysed the potential impact of paging occasion (PO) configured in FDM or TDM wrt SSB on the RRM requirements in RRC idle/inactive states. We propose the following impact on the requirements in idle/inactive states:

· Proposal #1: When PO is TDM wrt SSB, then measurement time/evaluation times in RRC idle/inactive states are relaxed by factor of X1 only for DRX cycle = 320 ms, when SMTC period ≥ X2 ms and PO and SMTC occasion are not within X3 slots. X1 = 1.5, X2 = 40 ms and X3 = 20 ms.

· Proposal #2: When PO is FDM wrt SSB then in FR1 the UE not capable of multiple numerology or in FR2 the UE shall monitor every paging occasion.

· Proposal #3: When PO is FDM wrt SSB, then in FR1 for the UE not capable of multiple numerology measurement time/evaluation times in RRC idle/inactive states are relaxed by factor of X1 only for DRX cycle = 320 ms, when SMTC period ≥  X2 ms and PO and SMTC occasion are not within X3 slots. X1, X2 and X3 as in proposal #1.

· Proposal #4: When PO is FDM wrt SSB, then in FR2 the measurement time/evaluation times in RRC idle/inactive states are relaxed by factor of X1 only for DRX cycle = 320 ms, when SMTC period ≥ X2 ms and PO and SMTC occasion are not within X3 slots. X1, X2 and X3 as in proposal #1.

A CR to TS 38.133 to relax requirements due to impact of PO on the SSB based measurements is provided in [3].

Discussion: 

Mediatek: can we agree that the requirement can be relaxed when SMTC periodicity is larger than 20ms. For 320 ms, we need discuss further whether only under 320ms the relaxation is allowed. We also need relax the serving cell requirement and if not we will face the problem.
Nokia: why do we need relax the requirements when peiodiciy is larger than 20ms?

Ericsson: UE has to receive paging and wake up more frequently. 
Decision:

Noted


-------------------------------------------- Open issues -------------------------------------
Open issues: 
· Following open questions would need to be addressed:

· Is UE assumed to measure each Rx beam per idle mode DRX cycle?

· Is UE allowed Rx beam relaxation in idle mode?

· Are the UE measurement requirements relaxed for SMTC periods longer than 20ms?

· If relaxed:

· What are the conditions when UE may relax measurements?

· What would be reasonable relaxation factor?
------------------------------------------------------------------------------------------------------
Idle and inactive mode RSSI
R4-1809062
On RSSI measurement in Idle and Inactive mode
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Source: Huawei, HiSilicon

Abstract: 

In this contribution we point out that measuring RSSI on indicated slots for UE in IDLE and INACITVE state will bring extra power consumption, complexity and loss of paging in certain scenario. After discussion the following observations and proposal are provided:

Observation 1: even in IDLE and INACTIVE state, SSB based RSSI measurement shall be performed on certain slots if indicated by network.
Observation 2: without reading neighbour cell PBCH, UE cannot measure the neighbour cell RSSI on indicated slots if useServingCellTimingForSync is set to FALSE (above 3GHz).
Observation 3: UE cannot measure RSSI on indicated slots for an inter-frequency target cell without reading its PBCH (above 3GHz).
Observation 4: as baseline, UE is not assumed to be able to simultaneously receive paging in serving cell and PBCH from neighbour cell.
Observation 5: reading PBCH of neighbour cell will bring extra UE power consumption, complexity and loss of paging in certain scenario.
Proposal 1: inform RAN1 and RAN2 to address this issue.
Discussion: 

Mediatek: we agree that no additional PBCH decoding is needed. Only using serving cell would be OK.

Huawei: there is a IE. When IE is true, UE can follow the timing of other serving cell.
Ericsson: why does UE need read PBCH since UE has done the measurement. UE should know the slot boundary.

Huawei: UE has no idea about the boundary.
Samsung: is this RAN1 or RAN2 spec? Are they aligned?

Huawei: they should be aligned. According to RAN1 spec, UE needs read the PBCH.
Nokia: agree with question. The problem is not generic and applies for some cases. It would be good to understand when it happens firstly. If we find out that we need to do, do we need change the existing one in a generic manner?

Huawei: IE is generic and can be used for FDD and TDD. We do not need change definition of RSSI but we should use the default configuration when UE does the measurement.

NTT DOCOMO: for RSSI measurement defined in RAN1, there is carrier RSSI and the time reference is defined. I do not think that UE needs decode MIB every time and can refer to the timing for sync.

Huawei: for inter-frequency, UE needs decode at least one cell MIB. Even for intra-frequency, RAN1 can use the serving cell time. But for async FDD case, how can UE use the other cell timing as reference.

NTT DOCOMO: RAN1 agreement on such timing reference is to relax the complexity of RSSI measurement.

Huawei: how could UE do such measurement? If the network can guarantee that won’t happen, we are fine.

NTT DOCOMO: RSSI is just power measurement. UE can do measurement based on serving cell timing.

NTT DOCOMO: for inter-frequency, UE can refer to any cell for timing.
Decision:

Noted


------------------------------------------- Open Issues --------------------------------------
Open issues: 
· How severe is this problem?

· Is there a need for a new RSSI definition for idle/inactive mode?

· Would any correction apply only for the problematic scenarios or general?

· If needed – should RAN4 discuss the new definition to be proposed to RAN1?

-------------------------------------------------------------------------------------------------
Way forward
R4-1809328
Way forward on collision between paging occasion and SSB






  CR-  rev  Cat:  () v





Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


CR
38.133 CR

R4-1808831
CR on cell reselection requirement in idle state





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: MediaTek inc.

Abstract: 

· Section 4.2.2.1: Remove “supporting E-UTRA measurements” 

· Section 4.2.2.2: The requirements for measurement period for serving cell and Nserv are doubled when SMTC periodicity is larger than [20] ms

· Section 4.2.2.3: 

1. Update intra-frequency ranking condition.

When rangeToBestCell is not configured, the UE will re-select the cell based on best ranking criteria; when rangeToBestCell is configured, the UE will re-select to the cell [TBD] dB better than the threshold absThreshSS-Consolidation with the highest number of beams.

2. Correct typos.

· Section 4.2.2.4: Correct typos.

· Section 4.2.2.5:

1. Add the condition if Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ then the UE shall search for inter-RAT E-UTRAN layers of higher priority; if Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ then the UE shall search for and measure inter-RAT E-UTRAN layers of higher, lower priority in preparation for possible reselection.

2. Add the UE behaviour when higher priority cells are found.

3. Add the UE behaviour when an inter-RAT E-UTRA cell is indicated not allowed

Correct the definition of NEUTRA_carrier as the total number of configured E-UTRA carriers.
(38.133 Draft CR)
Discussion: 

Samsung: for measurement capability, supporting E-UTRA is still needed. We should keep the original wording.

Mediatek: can UE choose not supporting E-UTRA?

Samsung: It is possible.
Decision:

Revised to R4-1809329 (from R4-1808831) 


R4-1809329
CR on cell reselection requirement in idle state





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: MediaTek inc.

Abstract: 

· Section 4.2.2.1: Remove “supporting E-UTRA measurements” 

· Section 4.2.2.2: The requirements for measurement period for serving cell and Nserv are doubled when SMTC periodicity is larger than [20] ms

· Section 4.2.2.3: 

3. Update intra-frequency ranking condition.

When rangeToBestCell is not configured, the UE will re-select the cell based on best ranking criteria; when rangeToBestCell is configured, the UE will re-select to the cell [TBD] dB better than the threshold absThreshSS-Consolidation with the highest number of beams.

4. Correct typos.

· Section 4.2.2.4: Correct typos.

· Section 4.2.2.5:

4. Add the condition if Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ then the UE shall search for inter-RAT E-UTRAN layers of higher priority; if Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ then the UE shall search for and measure inter-RAT E-UTRAN layers of higher, lower priority in preparation for possible reselection.

5. Add the UE behaviour when higher priority cells are found.

6. Add the UE behaviour when an inter-RAT E-UTRA cell is indicated not allowed

Correct the definition of NEUTRA_carrier as the total number of configured E-UTRA carriers.
(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


R4-1809019
CR on higher priority layer search period in idle mode





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

The search period for high priority layer is FFS.

The UE shall search every layer of higher priority at least every Thigher_priority_search = ([60] * Nlayers) seconds.
(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


R4-1809136
Measurement Requirements under Paging Occasion Collision with SSB





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

The CR defined measurement requirements for the impact of PO in TDM and FDM wrt SSB.
The UE shall not drop PO regardless of whether the PO and the SSB occur in the same time resources or when they are close to other in time.

However in this case the measurement time is extended by factor of 1.5 for DRX cycle = 0.32 seconds under certain conditions e.g. when PO and SSB are 20 ms or more apart.

(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1809212
CR for 38.133 measurement in intra-F and inter-F in idle mode





38.133
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR for 38.133 measurement in intra-F and inter-F in idle mode。
To update measurements of intra-frequency and inter-frequency NR cells in FR2 for NR Idle mode.

Update the requirement for measurements of intra-frequency and inter-frequency NR cells in FR2 for NR Idle mode, correct some typo in idle mode.

(38.133 Draft CR)
Discussion: 

Decision:

Noted


36.133 CR

R4-1808752
CR for inter-RAT requirements for NR idle in TS36.133





38.133
  CR-0040  rev  Cat: B (Rel-15) v15.2.0





Source: Intel Corporation

Abstract: 

No requirements of measurements on inter-NR measurements in E-UTRAN Idle so far.

Requirements on measurements of NR cells in E-UTRAN Idle state was specified.
(38.133 Draft CR)
Discussion: 

Huawei: we have similar content. Could you clarify For higher priority cells, a UE may optionally use a shorter value for TmeasureUTRA_FDD, which shall not be less than Max(0.64 s, one DRX cycle).

Intel: the sentence is borrowed from LTE requirements for eDRX. But for NR we can remove it.
Nokia: there are some typos about the UMTS and NR.
Decision:

Noted


R4-1809020
CR on inter-RAT NR measurements iin idle in 36.133





36.133
  CR-5841  rev  Cat: F (Rel-15) v15.3.0





Source: Huawei, HiSilicon

Abstract: 

The inter-RAT measurement requirements from EUTRA to NR are missing.
Addition of inter-frat measurement requirements from EUTRA to NR.
(36.133 CR)
Discussion: 

Nokia: there is typos about NR and UMTS.
Intel: how do you get 58.88.
Decision:

Revised to R4-1809401 (from R4-1809020) 


R4-1809401
CR on inter-RAT NR measurements iin idle in 36.133





36.133
  CR-5841  rev  Cat: F (Rel-15) v15.3.0





Source: Huawei, HiSilicon

Abstract: 

The inter-RAT measurement requirements from EUTRA to NR are missing.
Addition of inter-frat measurement requirements from EUTRA to NR.
(36.133 CR)
Discussion: 

Decision:

Revised to R4-1809548 (from R4-1809401) 


R4-1809548
CR on inter-RAT NR measurements iin idle in 36.133





36.133
  CR-5841  rev  Cat: F (Rel-15) v15.3.0





Source: Huawei, HiSilicon

Abstract: 

The inter-RAT measurement requirements from EUTRA to NR are missing.
Addition of inter-frat measurement requirements from EUTRA to NR.
(36.133 CR)
Discussion: 

Decision:

Agreed


R4-1809029
Correcting inactive state requirements in 36133





36.133
  CR-5843  rev  Cat: F (Rel-15) v15.3.0





Source: Huawei, HiSilicon

Abstract: 

No specification is for INACTIVE inter-RAT NR measurement when in INACTIVE for 36133.
1.
Specify INACTIVE inter-RAT NR measurement requirments
(36.133 CR)
Discussion: 

Decision:

Agreed


LS

R4-1809063
LS on RSSI measurement in Idle and Inactive mode






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

Currently, SSB based RSSI measurement can be performed on certain slots/symbols indicated by network even for UE in RRC_IDLE and RRC_INACTIVE state. Such measurement sometimes requires UE to receive PBCH of target cell in order to acquire frame and slot boundary. 

However, from RAN4 perspective, it was identified that receiving PBCH from neighbour cell for UE in RRC_IDLE and RRC_INACTIVE state will lead to extra UE power consumption, complexity and potential loss of paging. Therefore, as baseline, UE in RRC_IDLE and RRC_INACTIVE state is not required to receive PBCH from neighbour cell unless it decides to reselect to the cell. 

To address this, RAN4 suggested to remove indicated slots/symbols in RSSI measurement for UE in RRC_IDLE and RRC_INACTIVE state.
Discussion: 

Huawei: can NTT DOCOMO agree on the inter-frequency.
Ericsson: No.
Decision:

Noted


5.2.6
Connected state mobility (38.133/36.133)[NR_newRAT-Core]

5.2.6.1
Handover and random access (Intra-NR handover)[NR_newRAT-Core]

Remaining issues for handover requirements
R4-1808700
Handover requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discussion of remaining open issues in handover.
In this contribution we make the following proposals for NR handover. We also provide a CR to update 38.133 based on the proposals.

Proposal 1: No handover requirements are specified for the case that SMTC periodicity is not configured.

Proposal 2; For FR2 interfrequency handover Tsearch= N1*3* SMTC periodicity + 5ms

Proposal 3: T∆ = [1]* SMTC periodicity for FR2 handover

Proposal 4: For FR1-FR2 handover Tprocessing can be up 40ms. (regardless of measurement report).

Discussion: 

Decision:

Noted


R4-1808749
On remaining issues Handover requirements for NR






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

In this contribution, further considerations on the remaining issues of NR HO requirements. In conclusion, the following observations and proposals can be drawn: 

Observation 1: As there are other inter-frequency measurements on multiple frequency carriers in FR2, it is impossible to keep a RF chain for FR2 activated in a specific frequency carrier. 

Observation 2: When keeping RF chain of FR2 waked up during the timer (e.g. 80ms) from the last FR2 measurements to UE receiving HO command, the total UE power consumption will be increased significantly.

Proposal 1: It is unnecessary to differentiate Tprocessing with the condition [1] below.

“if UE provides the measurement report within the last [TBD] ms for the target cell before the handover command is received” 
Proposal 2: The time for fine time tracking and acquiring full timing information of the target cell in FR2 HO, can be defined as:

T∆ = [8]* SMTC periodicity

Proposal 3: TRRC_procedure_delay can be 50ms for NR inter-RAT HO.
Discussion: 

Qualcomm: for #2, there is no reason to scale by 8.

Intel: UE may have two layer: first step is to obtain the peak and check whether it is above the threshold and the second step is to use the finer beam. For this implementation, we need the scaling factor.
Ericson: same comment. 20ms SMTC, T_delta will become long. There would be exception that no Rx beam sweeping is needed.

Intel: network has another method to reduce the delay, e.g., do not configure the blind handover.

Ericsson: T_delta is also use for 


Intel: network has method to control delay.

Qualcomm: UE should find the best beam and do measurement based on that.


Intel: you can find the best beam first but the beam width is large and the gain is less. But UE need further find the finer beam.
Decision:

Noted


------------------------------------------------- Open issues -----------------------------------------------
· Issue-1: Valid case or not if SMTC periodicity is not configured
· Option 1: Not valid case and the requirements are not specified (Ericsson)
· Option 2: keep current note, i.e., “if the SMTC periodicity is not configured, the term SMTC periodicity in Tsearch and T∆ shall be deemed to be replaced with SSB periodicity”. 
· Tentative agreement: 
· Issue-2: Additional margin for Tsearch (currently 5ms)

· Option 1: Change 5ms to 4 OFDM symbols to align with SCell activation delay requirement (Huawei)

· Option 2: Keep current agreement, i.e., N1* SMTC periodicity + 5ms

· Tentative agreement: 

· Issue-3: Tsearch for inter-freq. handover to FR2

· Option 1: N1*2* SMTC periodicity + 5ms (Qualcomm)

· Option 2: N1*3* SMTC periodicity + 5ms (Ericsson)

· Option 3: N1*4* SMTC periodicity + 5ms (Huawei)

· Tentative agreement: 

· Issue-4: T∆ = [TBD]* SMTC periodicity for handover to FR2

· T∆ = [1]* SMTC periodicity (Ericsson, Qualcomm, Huawei)

· T∆ = [8]* SMTC periodicity (Intel)

· Tentative agreement: 

· Issue-5: For FR1-FR2 handover, Tprocessing can be up 20ms if UE provides the measurement report within the last [TBD] ms for the target cell before the handover command is received, otherwise Tprocessing can be up 40ms. [TBD] values FFS: 

· Option 1: use 40ms Tprocessing time for all case, so no need to define [TBD] value here. (Ericsson, Intel)

· Option 2: [TBD] ms = 500 ms (Qualcomm)

· Tentative agreement: 

-----------------------------------------------------------------------------------------------------------------
R4-1809312
Handover timelines for FR2 in NR 






  CR-  rev  Cat:  () v





Source: Qualcomm Technologies Inc

Abstract: 

In this contribution, we provide our inputs on interruption time during NR handover.

Proposal 1: Tsearch for inter-band case shall be [N1*2* SMTC periodicity + 5] ms

Proposal 2: T∆ shall be 1 SMTC period

Proposal 3: Tprocessing is time for UE processing. Tprocessing can be up 20ms if UE provides the measurement report within the last [500] ms for the target cell before the handover command is received. Otherwise Tprocessing can be up 40ms.
Discussion: 

Decision:

Noted


Remaining issue for handover to other RATs
R4-1808751
Clarification on inter-RAT handover requirement for NR for TS38.133





38.133
  CR-0039  rev  Cat: F (Rel-15) v15.2.0





Source: Intel Corporation

Abstract: 

Clarification on inter-RAT handover requirement for NR for TS38.133.
(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


------------------------------------------------ open issues ------------------------------------
· Issue-1: TRRC_procedure_delay for NR – E-UTRAN Handover: 

· Option 1: TRRC_procedure_delay = 50ms (Intel)

----------------------------------------------------------------------------------------------------------------------------
Band number indication for SSB and CSI-RS into measurement object IE

R4-1808971
alignment between handover command and measurement object






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei, HiSilicon

Abstract: 

In this contribution we discussed on the necessity to introduce band indication in MO IE, we have the following proposals:

Proposal1: the measurement configuration and handover command should be aligned with each other on band number indication, band number of SSB and CSI-RS should be added into measurement object IE.
Proposal2: Send LS to RAN2 to inform them the revision for signalling on band number indication for intra/inter frequency measurement.
Discussion: 

Samsung: band 77 and band 78, band77 has larger frequency range. The different REFSEN-s are defined. For a UE, UE could not receive on both band 77 and band 78 simultaneously. There is not meaning for network to indicate the band number for it. EARCN is enough.

Huawei: the big difference is that for LTE EARFCN is band agnostic but for NR it is not. 
Ericsson: Support the proposal to introduce the band indication. The ambiguity is which RF chain UE will use for measurement. 
Decision:

Noted


------------------------------------------------ open issues ------------------------------------
· Issue-1: Identified misalignment between the measurement configuration and handover command for band number indication (Huawei).

· Question to be answered: UE may support the partly overlapping bands by different RF channel, e.g, Band n77, which is overlapped with Band n78, but for certain region, it is not possible for these two bands to be used?

· Issue-2: whether or not to suggest RAN2 for adding band number indication into Measurement object IE (Huawei). 

· Tentative agreement: 

· Not to send LS to RAN2.

----------------------------------------------------------------------------------------------------------------------------
R4-1808972
LS on adding Band information into measurement object






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei, HiSilicon

Abstract: 

The un-alignment on band indication between measurement configuration and handover command in the current NR specification may cause inaccurate measurement results under connected state. RAN4 has discussed the potential problem on intra/inter frequency measurement without band information in measurement object, UE may use one RF channel mapping to one Band to do the measurement and use the other RF channel mapping to the other Band to do the handover, and the two bands are overlapped on part of the spectrum.
Considering the non-consistence between UE and network, RAN4 agreed to add band information of SSB and CSI-RS respectively into measurement object for intra/inter frequency measurement to make alignment between measurement configuration and handover command.
Discussion: 

Samsung: it is no needed.
Decision:

Revised to R4-1809533 (from R4-1808972) 


R4-1809533
LS on adding Band information into measurement object






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei, HiSilicon

Abstract: 

The un-alignment on band indication between measurement configuration and handover command in the current NR specification may cause inaccurate measurement results under connected state. RAN4 has discussed the potential problem on intra/inter frequency measurement without band information in measurement object, UE may use one RF channel mapping to one Band to do the measurement and use the other RF channel mapping to the other Band to do the handover, and the two bands are overlapped on part of the spectrum.
Considering the non-consistence between UE and network, RAN4 agreed to add band information of SSB and CSI-RS respectively into measurement object for intra/inter frequency measurement to make alignment between measurement configuration and handover command.
Discussion: 

Decision:

Noted


CR

36.133 CR

R4-1808698
LTE to NR handover requirements in 36.133





36.133
  CR-5834  rev  Cat: F (Rel-15) v15.3.0





Source: Ericsson

Abstract: 

CR to update requirements for interRAT HO from LTE to NR. No handover requirements are specified for the case that SMTC periodicity is not configured.Trs is renamed Tsmtc to align more closely with 38.133

For FR2 interfrequency handover Tsearch= N1*3* SMTC periodicity + 5ms

K=1 for FR2 handover

For FR1-FR2 handover Tprocessing can be up 40ms. (regardless of measurement report).

Square brackets are removed.
(36.133 CR)
Discussion: 

Intel: processing issue is addressed. But for scaling factor, we have differen understanding.
Decision:

Noted


38.133 Draft CR

R4-1808699
NR handover requirements





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

CR to update NR-NR handover requirements.
No handover requirements are specified for the case that SMTC periodicity is not configured.

For FR2 interfrequency handover Tsearch= N1*3* SMTC periodicity + 5ms

T∆ = [1]* SMTC periodicity for FR2 handover

For FR1-FR2 handover Tprocessing can be up 40ms. (regardless of measurement report).

(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1808750
Clarification on intra-RAT handover requirement for NR for TS38.133





38.133
  CR-0038  rev  Cat: F (Rel-15) v15.2.0





Source: Intel Corporation

Abstract: 

Remove the condition to distinguish Tprocessing for inter-RF HO.

TBD for Rx beams was replaced by 8.
(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1809064
CR on TS38.133 for intra-NR handover





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

· Change processing time in handover from FR2 to FR1 to 20ms/40ms depending on whether or not UE has measured target cell within [5]s.

· Change additional margin, i.e. 5ms, to 4 OFDM symbols in Tsearch to align with SCell activation delay requirement.

· N1=8.

· N2=1

· Tsearch = [32* SMTC periodicity + 4*OFDM symbol] for handover to an inter-frequency unknown cell in FR2.

(38.133 Draft CR)
Discussion: 

Decision:

Noted


5.2.6.2
RRC Re-establishment and RRC connection release[NR_newRAT-Core]

RRC re-establishment
R4-1808828
Remaining Issue on RRC re-establishment requirement for SA NR






  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek inc.

Abstract: 

In this paper, we propose the RRC Re-establishment requirement for SA NR.

Observation 1: When RLF happens, the serving cell timing could be unreliable such that the assistance information of SSB offset becomes useless. UE needs to start cell selection process to find a suitable cell.
Proposal 1: UE conducts cell selection process, as described in TS38.304 with requirement in TS38.133 Section 4.1 when the serving cell signal quality can’t maintain sub-frame level synchronization.
Discussion: 

Ericsson: We need define the concrete condition where UE will do the cell reselection.
Huawei: we need clarification what is the impact on the implementation. In our understanding, we have timer and we have procedure when timer is expired.

Mediatek: we will consider the condtion mentioned by Ericsson. If UE finds out-of-sync, UE need to re-select as soon as possible.

Ericsson: our proposal is to define the condition like -6dB. When the level is below this, UE has to do search and for that we can define the requirement.
Decision:

Noted


R4-1809030
Remaining issues on the NR RRC re-establishment






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we share discussion on UE requirement for NR RRC re-establishment and RRC release with redirection.

Proposal 1: Add clarifications of known cell criteria for the NR RRC connection re-establishment in the specification.

Proposal 2: Reuse what we have for handover to re-establishment in terms of known cell criteria.

Proposal 3: Use SSB periodicity instead of SMTC periodicity when defining the identification delay requirements for unknown cells.

Proposal 4: Align the time requirements to identify target known cell for intra- and inter-frequency NR cells.

Observation 1: There is no spec impact from the issue of UE having lost track with serving PCell/PSCell timing.
Discussion: 

Mediatek: we cannot change SMTC periodicity to SSB periodicity because SMTC periodicity comes from SIB.
Decision:

Noted


--------------------------------------------------- Open Issues -------------------------------------------------
· Issue-1: How (whether) to specify requirement if UE has lost the SFN, frame or subframe level synchronization to the PCell.
· Proposal (MediaTek): Add the specification that the UE will conduct cell selection process when serving cell signal quality isn’t strong enough for UE to maintain subframe level synchronization. And add the condition (subframe level synchronization is maintained) for current requirement. 
· Tentative agreement:
· Adopt CR from MediaTek.
· Issue-2: TSSB or TSMTC of “unknown NR cell”. 

· Option-1: Use TSSB instead of TSMTC;

· Option-2: keep current agreement

· Tentative agreement: 

· Reuse the conclusion from the counterpart discussion for handover. 

· Issue-3: The condition of “known NR cell”. 

· Option-1: Reuse the condition from handover.

· Tentative agreement: 

· Reuse the condition of “know NR cell” from handover discussion, i.e., identified in last 5 sec. 

· Issue-4: Additional AGC sample defined for re-establishment to known inter-freq NR cell: 

· Option 1 (Huawei): No need for additional AGC sample (then aligned with known intra-freq NR case).

· Option 2: keep current agreement

· Tentative agreement: 

· No need for additional AGC sample

---------------------------------------------------------------------------------------------------------------------
CR 

38.133 Draft CR
R4-1808829
CR on RRC Re-establishment Requirements in NR





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: MediaTek inc.

Abstract: 

To supplement the requirements when the UE hasn’t correct SFN, frame and subframe level synchronization to serving cell for RRC connection re-establishment to NR cell in NR SA operation

Summary of changes:
Add the specification that the UE will conduct cell selection process when serving cell signal quality isn’t strong enough for UE to maintain subframe level synchronization.
(38.133 Draft CR)
Discussion: 

Ericsson: we need define the condition. Otherwise, it is too vague. Maybe we can agree on the principle firstly.

Huawei: we have already agreed on the condition.

Mediatek: we do not have agreed the condition. We may follow RLM condition.
Decision:

Withdrawn 


R4-1809383
CR on RRC Re-establishment Requirements in NR





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: MediaTek inc.

Abstract: 

To supplement the requirements when the UE hasn’t correct SFN, frame and subframe level synchronization to serving cell for RRC connection re-establishment to NR cell in NR SA operation

Summary of changes:
Add the specification that the UE will conduct cell selection process when serving cell signal quality isn’t strong enough for UE to maintain subframe level synchronization.
(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


R4-1809031
CR on 38133 on RRC re-establishment





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

· Add clarification of known cell criteria

· Reuse what we have for handover

· Use SSB periodicity instead of SMTC periodicity when defining the identification delay requirements for unknown cells

· Removing the additional AGC sample defined in the current re-establishment requirement

(38.133 Draft CR)
Discussion: 

Decision:

Noted


RRC Connection Release with Redirection

38.133 Draft CR
R4-1809033
CR on 38133 RRC release with redirection





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

Corrections on the requirements for RRC release with redirection.

-
Align the NR term

-
Align the RRC meassage id with RAN2 spec

Summary of changes:
The RRC connection release with redirection to NR requirement is corrected.
(38.133 Draft CR)
Discussion: 

Mediatek: need more time.
Ericsson: RRC is not included.
Decision:

Noted


36.133 CR
R4-1809032
CR on 36133 RRC release and redirection to NR





36.133
  CR-5844  rev  Cat: F (Rel-15) v15.3.0





Source: Huawei, HiSilicon

Abstract: 

LTE RRC connection release with redirection to NR is supported in the newest version of 36331. We should define LTE release with redirection to NR requirements also in 36133.
The RRC connection release with redirection to NR requirement for LTE is added.
(36.133 CR)
Discussion: 

Decision:

Noted


5.2.7
Timing (38.133/36.133)[NR_newRAT-Core]

MTTD and MRTD for intra-band NR CA

R4-1808856
MRTD and MTTD Requirements for Inter-band NR CA






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated, Intel Corporation, MediaTek Inc.

Abstract: 

This paper proposes MRTD requirements for Inter-band NR CA between FR1 and FR2. Following has been proposed:

Proposal 1: UE shall support the inter-band NR CA between FR1 and FR2 provided that the MRTD at the UE does not exceed 8us.

Proposal 2: UE shall support the inter-band NR CA between FR1 and FR2 provided that the MTTD at the UE does not exceed 8.5us.
Discussion: 

Ericsson: We have the related contribution and provide the analysis.
Decision:

Noted


-------------------------------------------------------- Open issues --------------------------------------------
Open issues:
· Summary of open issues

·  MRTD
· Option 1 : 8us  
· Option 2 : 33us
·  MTTD
· Option 1 : 8.5us
· Option 2 : 35.21us
· Recommended draft CR : R4-1808691
--------------------------------------------------------------------------------------------------------------------
R4-1808969
Further discussions on FR1-FR2 inter-band CA MRTD requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In RAN4, there has been numerous discussions related to MRTD and CA deployments. CA TAE requirements at the base station have been agreed at in the previous meetings as well as requirements related to contiguous CA. Tight restrictions for inter band CA MRTD will severely limit and impact the deployment and CA performance in NR. In this contribution, we provide our understanding related to MRTD requirements for NR CA and also our proposals on how to define these requirements.
Proposal: For inter-band FR1-FR2 NR CA operation,

· the UE shall be capable of handling at least a relative receive timing difference (MRTD) between slot timing of different carriers to be aggregated at the UE receiver of 33µs for inter-band NR carrier aggregation between FR1 and FR2.

the UE shall be capable of handling at least a relative transmit timing difference (MTTD) between slot timing of different carriers to be aggregated at the UE receiver of 35.21µs for inter-band NR carrier aggregation between FR1 and FR2.

Discussion: 

Decision:

Noted


R4-1808848
Discussion on MRTD and MTTD for inter-band NR CA between FR1 and FR2






  CR-  rev  Cat:  () v





Source: LG Electronics

Abstract: 

It is for discussion on MRTD and MTTD for inter-band NR CA between FR1 and FR2.
We provided our observation on MRTD  and MTTD  for inter-band EN-DC with FR2 NR and inter-band FR1-FR2 NR CA. Based on the observation, we proposed as follows.

Observation 1: For both inter-band EN-DC with FR2 NR and inter-band FR1-FR2 NR CA, MRTD and MTTD were defined based on smallest SCS between combined SCSs.

Proposal 1: For inter-band FR1-FR2 NR CA, 33us is proposed for MRTD and 35.21us is proposed for MTTD.
Discussion: 

Decision:

Noted


CR

R4-1808691
CR on MTTD and MRTD for inter-band CA





38.133
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: CATT

Abstract: 

The MTTD and MRTD requirements for FR1-FR2 inter-band CA should be introduced.   
Introduce MTTD and MRTD requirements for FR1-FR2 inter-band CA
(38.133 Draft CR)
Discussion: 

Qualcomm: disagree with CR.
Decision:

Noted


R4-1808970
Draft CR for TS 38.133: MRTD for CA





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

Draft CR for TS 38.133: MRTD for CA.
MRTD and MTTD for inter-band FR1-FR2 CA.
(38.133 Draft CR)
Discussion: 

Decision:

Noted


Clarification of sync/Async operation for EN-DC

R4-1808967
Further discussions on synchronous/asynchronous definitions for inter-band EN-DC






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

There is a need for clarifications for synch/asynch definitions between RAN2 and RAN4, thus we present ouu understanding on this and also proposed a draft LS to RAN2 for this topic.
Based on the above observations, we propose to send following text in an LS to RAN2:

RAN4 has decided for the following: 

· UE support for asynchronous EN-DC is mandatory for inter-band FDD-FDD EN-DC combinations 

· Both synchronous only and asynchronous EN-DC is allowed for inter-band TDD-FDD and inter-band TDD-TDD EN-DC combinations

Discussion: 

Decision:

Noted


----------------------------------------------------- Open issues --------------------------------------------------
Open issues:
· Summary in current Rel-15 spec. 
	
	
	E-UTRA TDD-
NR TDD
	E-UTRA FDD-
NR FDD
	E-UTRA TDD-
NR FDD
	E-UTRA FDD-
NR TDD

	Inter-band EN-DC
	Sync.
	O
	
	O
	O

	
	Async.
	O
	O
	O
	O

	Intra-band EN-DC
	Sync.
	O
	O
	
	

	
	Async.
	O
	O
	
	


· Summary of open issues : mandatory or optional(capability) or not applicable(NA)
·  Inter-band synchronous EN-DC 
· TDD-TDD : ?
· TDD-FDD or FDD-TDD : ?
·  Inter-band asynchronous EN-DC 
· TDD-TDD : ?
· TDD-FDD or FDD-TDD : ?
· FDD-FDD : ?
·  Intra-band synchronous EN-DC 
· TDD-TDD : ?
· FDD-FDD : ?
·  Intra-band asynchronous EN-DC
· TDD-TDD : NA in Rel-15
· FDD-FDD : ?
· Send an LS to RAN2 based on RAN4 decision for summary of open issues above
· Recommended draft CR : R4-1808903
------------------------------------------------------------------------------------------------------------------------
LS

R4-1808968
LS to RAN2´on inter-band EN DC synch/asynch definitions






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

LS to RAN2´on inter-band EN DC synch/asynch definitions.
RAN4 has discussed inter-band EN DC synch/asynch definitions and agreed the following.

· UE support for asynchronous EN-DC is mandatory for inter-band FDD-FDD EN-DC combinations

· Both synchronous only and asynchronous EN-DC is allowed for inter-band TDD-FDD and inter-band TDD-TDD EN-DC combinations

Discussion: 

Decision:

Noted


N_TA-offset

R4-1808765
[draft] CR on UE TA offset





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: NTT DOCOMO, INC., Ericsson
Abstract: 

NTA offset values in Table 7.1.2-2 are updated according to RAN4 agreements.
Parameter name of NTA offset in RRC specification (n-TimingAdvanceOffset) is captured.
(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


CR

R4-1809051
CR on TS38.133 for NTA_offset requirements





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

In RAN4 #87 meeting, it was agreed to apply same NTA_offset values between FDD and TDD within a same frequency range. So, the requirements on NTA_offset values shall be updated to capture the agreements.

Modify the requirements on NTA_offset values in Table 7.1.2-2.

(38.133 Draft CR)
Discussion: 

Decision:

Noted


EN-DC MTTD and MRTD

R4-1808903
Darft CR for EN-DC MTTD and MRTD requirement





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Samsung

Abstract: 

For inter-band EN-DC synchronous operation, UE is mandatory to support and no capability signaing is indicated. Therefore, the expression “provided that the UE indicates that it is capable of synchronous EN-DC [16]” is deleted from Section 7.5.2 and 7.6.2

For intra-band EN-DC asynchronous operation, there is only E-UTRA FDD-NR FDD scenario depending on UE capability, and there is no E-UTRA TDD-NR TDD intra-band EN-DC asynchronous scenario defined in Rel-15. Therefore, the corresponding parts are corrected in Section 7.5.3 and 7.6.3.

For intra-band EN-DC synchronous operation, UE is mandatory to support it in E-UTRA FDD-NR FDD and E-UTRA TDD-NR TDD scenarios. Therefore, the expression “provided the UE indicates that it is only capable of synchronous EN-DC [16]” is deleted from Section 7.6.3.

The notes in Table 7.5.2-1 and Table 7.6.2-1 is revised to better reflect why the note is related to intra-band EN-DC, while the table is for inter-band EN-DC. 

The notes in Table 7.5.2-2 and Table 7.6.2-2 is not needed, since the counterpart for intra-band EN-DC does not refer to both tables for inter-band EN-DC. 

For 

Other small editorial changes.
(38.133 Draft CR)
Discussion: 

Ericsson: what is the interpretation of the changes?
LGE: for inter-band TDD-TDD and inter-band TDD-FDD, what scenarios are mandatory, sync or async?

Ericsson: for inter-band FDD-FDD, async is mandatory. For inter-band TDD-TDD and inter- TDD-FDD, UE can support sync only or async.

Samsung: Do you have capability for that part? If no capability how can network know?
Decision:

Noted


5.2.8
Signaling characteristics (38.133/36.133)[NR_newRAT-Core]
Ad hoc minutes
R4-1809355
Ad hoc minutes for NR signalling characteristics for RRM






  CR-  rev  Cat:  () v





Source: Huawei
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


5.2.8.1
RLM requirements[NR_newRAT-Core]

Rx beam sweeping for FR2 RLM

R4-1808904
Discussion on remaining issues for RLM






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Abstract: 

In this paper, we provided the analysis for the remaining parts for RLM to finalizing the requirements for RLM. Specifically, the following proposals are provided: 
Proposal 1: To adopt the following RLM condition in which no RX beam sweeping is needed: 
· [For SSB-based RLM]: N=1, if the SSB configured for RLM is QCL-Type D with DM-RS for PDCCH and the QCL association is known to UE, or if the SSB for RLM is not explicitly configured when UE is not provided higher layer parameter RadioLinkMonitoringRS and if UE is provided by higher layer parameter TCI-state for PDCCH which includes QCL-TypeD RS;

· [For CSI-RS based RLM]: N=1, if the CSI-RS resource configured for RLM is QCL-Type D with DM-RS for PDCCH and the QCL association is known to UE, or if the CSI-RS for RLM is not explicitly configured when UE is not provided higher layer parameter RadioLinkMonitoringRS and if UE is provided by higher layer parameter TCI-state for PDCCH which includes QCL-TypeD RS. 
Proposal 2: RAN4 adopt N1 (=N3) for scaling factor needed in other conditions in which RX beam sweeping is necessary for FR2 RLM.
Proposal 3: When UE performing radio link monitoring with a different subcarrier spacing than PDSCH/PDCCH on FR1, for UE which do not support simultaneousRxDataSSB-DiffNumerology, RAN4 change the scheduling availability requirement to aligned with intra-frequency measurement.
Proposal 4: RAN4 adopt Psharing_factor =2 to finalize RLM delay requirement.
Proposal 5: Adopt 1% and 0.1% for the second pair of IS/OOS BLER values for voice service, as in the below table:
	Configuration
	BLERout
	BLERin

	0
	[10%]
	[2%]

	1
	[1%]
	[0.1%]


Discussion: 

Decision:

Noted


----------------------------------------------------- Open Issues ---------------------------------------
Open issues: 
· Open issue#1.1: updates to the condition under which FR2 RLM is not based on Rx beam sweeping

· Option 1 (MediaTek): 

· For CSI-RS based RLM, add another restriction that “all CSI-RS resources configured for RLM are mutually TDMed”.
· Option 2 (Samsung): 

· For explicit RLM-RS, RLM-RS is QCL-Type D DM-RS for PDCCH and the QCL association is known to UE

· For implicit RLM-RS, UE is provided by higher layer parameter TCI-state for PDCCH which includes QCL-TypeD RS 

· Recommendation: further discussion 

Agreement: 
· For implicit RLM-RS, UE is provided by higher layer parameter TCI-state for PDCCH which includes QCL-TypeD RS
AT&T: want to know the reason for “For CSI-RS based RLM, add another restriction that “all CSI-RS resources configured for RLM are mutually TDMed”. Need further checking.
· Open issue#1.2: N factor when condition discussed in issue#1.1 is not met

· Option 1 (LGE): maxNumerRxBeam (existing UE indication to network in RRC)

· Option 2 (Nokia/NSB): 2

· Option 3 (Samsung): same as N1=N3 for RRM

· Option 4 (intel): N=8
· Recommendation: further discussion

NTT DOCOMO: we prefer Option 2 since UE is in connecte state and has knowledge of Rx beam already.
Intel: we think that it is not true that UE does not need monitor the Rx beam. Out-of-sync should be identified on all the RLM-RS.
Samsung: for NTT DOCOMO’s propsal, we has already have condition of N=1. If the netork does not configure it, UE has to do Rx beam sweeping. For RLM measurement, N1 and N3 we only do not consider CSI-RS. We prefer using the same values as N1 and N3 for RRM.
Mediatek: UE does have knowledge for the measurement. UE has to try for different beams.
NTT DOCOMO: I am confused about the discussion of N1 and N3.
-------------------------------------------------------------------------------------------------------------
R4-1809052
Discussion on SSB based RLM requirements






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the discussion on remaining colliding issues among RLM-SSB, intra-frequency SMTC window and measurement gap in FR2. The following proposal is provided for SSB based RLM: 
Proposal: The value of scaling factoring P is defined as

[image: image61.wmf]1

T

1

min(T,)

SSB

SMTC

MGRP

-

,
when the following conditions are satisfied:

· RLM-RS is partially overlapped with measurement gap(TSSB < MGRP)

· RLM-RS is partially overlapped with SMTC occasion (TSSB < TSMTC) 

· SMTC occasion is partially or fully overlapped with measurement gap.

CSI-RS based RLM requirements also have the similar issues on the scaling factor P.
Discussion: 

Decision:

Noted


R4-1808850
Discussion on RLM requirements regard of Rx beam sweeping for FR2






  CR-  rev  Cat:  () v





Source: LG Electronics Inc.

Abstract: 

In this contribution, we provide our views on remaining value for RLM evaluation time related Rx beam sweeping in FR2, and we propose
· Proposal: Define maxNumerRxBeam for the scaling value N of RLM evaluation time which does not satisfy the condition for no Rx beam sweeping in FR 2.

Discussion: 

Decision:

Noted


Collision among RLM-RS, MG and intra-frequency SMTC

R4-1808915
Discussion on RLM





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek inc.

Abstract: 

Based on the discussion in section 2, and 3, we have the following observation and proposals:

Proposal 1: If the high layer in TS 38.331 [2] signaling of smtc2 is present, TSMTCperiod follows smtc2; Otherwise TSMTCperiod follows smtc1.
Proposal 2: If one CSI-RS based RLM-RS is QCLed with multiple CORESETs or not QCLed with any CORESET, the PDCCH parameters shall be determined based on the rules:
· If the CSI-RS based RLM-RS is QCLed with multiple CORESETs, the CORESET to determine PDCCH is:

· the CORESET with the lowest index and directly QCLed with the CSI-RS resource, if at least one CORESET is directly QCLed to the CSI-RS resource. Else, 

· the CORESET with the lowest index and indirectly QCLed with the CSI-RS resource

· If the CSI-RS based RLM is not QCLed with any CORESET, UE is not expected to perform RLM based on this CSI-RS based RLM-RS.

Proposal 3: N = 1 in TEvaluate_out_CSI-RS, if the CSI-RS resource configured for RLM is spatially QCLed and TDMed to CSI-RS resources configured for BM or SSBs configured for BM, all CSI-RS resources configured for RLM are mutually TDMed, and the QCL association is known to UE
Proposal 4: When CSI-RS based RLM-RS and SSB based RLM-RS have different subcarrier spacing, for UE which does not support simultaneousRxDataSSB-DiffNumerology, CSI-RS based RLM-RS and SSB based RLM-RS are TDMed.
Observation 1: When CSI-RS based RLM-RS and SSB based RLM-RS have different subcarrier spacing, RLM behavior also becomes simultaneousRxDataSSB-DiffNumerology dependent if network only grantees CSI-RS based RLM-RS and SSB based RLM-RS are TDMed for UE which does not support simultaneousRxDataSSB-DiffNumerology.
Proposal 5: Regardless of simultaneousRxDataSSB-DiffNumerology capability, to have unified CSI-RS based RLM behavior, CSI-RS based RLM-RS and SSB based RLM-RS are TDMed When CSI-RS based RLM-RS and SSB based RLM-RS have different subcarrier spacing.
Proposal 6: The overlap between CSI-RS based RLM-RS and SMTC means that CSI-RS based RLM-RS is within the window duration of SMTC. 
Discussion: 

Decision:

Noted


------------------------------------------------ Open Issues --------------------------------------------
Open Issues:
· Open issue#2.1: time sharing factor P_sharing for the case of full overlapped RLM-RS and intra-frequency SMTC outside MGs

· Option 1 (NTT DOCOMO): fixed in spec with conditions

· Sharing factor should be 1:1 for following conditions.

· RLM-RS and SMTC periodicity are 160 ms, or

· RLM-RS periodicity is half of SMTC periodicity and RLM-RS outside of SMTC is fully covered by MG.

· Sharing factor should be 1:2 for the other conditions.

· Option 2 (Nokia/NSB, Samsung, MediaTek): fixed as 1:1 (RLM:RRM)

· Option 3 (Huawei/HiSilicon): fixed as 1:2 (RLM:RRM)

· Recommendation: skipped if discussed under other AIs, otherwise further discussion 

· Open issue#2.2: updates to the case categorization for FR2

· Option 1 (Huawei/HiSilicon): update description of Case 5 in the current spec as 

· RLM-RS is partially overlapped with measurement gap (TSSB < MGRP)

· RLM-RS is partially overlapped with SMTC occasion (TSSB < TSMTC) 

· SMTC occasion is partially or fully overlapped with measurement gap.

· Recommendation: agreed

· Open issue#2.3: clarification on the intra-frequency SMTC

· Option 1 (MediaTek, Huawei/HiSilicon): If the high layer in TS 38.331 [2] signaling of smtc2 is present, T_SMTCperiod follows smtc2; Otherwise T_SMTCperiod follows smtc1.

· Recommendation: agreed

· Open issue#2.4: definition of overlap between CSI-RS for RLM-RS and SMTC 

· Option 1 (MediaTek): it means that CSI-RS based RLM-RS is within the window duration of SMTC

· Recommendation: further discussion 

Nokia: for open issue 2.4 we have concern.
Agreement:
· updates to the case categorization for FR2

· update description of Case 5 in the current spec as 

· RLM-RS is partially overlapped with measurement gap (TSSB < MGRP)

· RLM-RS is partially overlapped with SMTC occasion (TSSB < TSMTC) 

· SMTC occasion is partially or fully overlapped with measurement gap.

· Clarification on the intra-frequency SMTC for RLM requirement
· If the high layer in TS 38.331 [2] signaling of smtc2 is present, T_SMTCperiod follows smtc2; Otherwise T_SMTCperiod follows smtc1.

-------------------------------------------------------------------------------------------------------------
R4-1809008
Discussion on remaining issues of collision between RLM-RS and SMTC






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

In this contribution some remain issues on collision of RLM-RS and SMTC are discussed. The following proposal is given. 

Proposal 1: For FR2, when the second intra-frequency SMTC is configured, smaller periodicity of the two SMTCs (i.e. the periodicity of smtc2) shall be used to determine UE behavior and scaling factors for RLM and intra-frequency measurements.
Discussion: 

Decision:

Noted


Other remaining issues: Scheduling restrictions, and etc
R4-1808788
Remaining issues for RLM requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on our views on remaining issues for RLM requirements.

Proposal 1: For FR2, the time sharing factor between RLM and intra-frequency measurement for the case of full overlapped RLM-RS and SMTC is fixed as 50%.
Proposal 2: N = 2 applies to RLM evaluation period in FR2, if RLM-RS is not QCL-ed with any BM-RS or RLM-RS is not TDM-ed with the BM-RS.
Proposal 3: RAN4 should discuss the impact of RLM on L1-RSRP measurement for BM, when RLM-RS is not TDM-ed with the BM-RS.
Proposal 4: For intra-band CA in FR2, the scheduling restrictions due to RLM shall not apply to serving cells other than PCell or PSCell.
Proposal 5: For the reference CORESET for CSI-RS based RLM, in case a CSI-RS is QCL-ed with multiple CORESETs or a CSI-RS is not QCL-ed with any CORESET, the CORESET with lowest index should be used as the reference.
Proposal 6: Evaluation period for CSI-RS based RLM with D=1 is defined as 25 samples for OOS and 15 samples for IS.
Proposal 7: L1 indication interval should be scaled in the same way as evaluation period.
Discussion: 

NTT DOCOMO: For scheduling restriction, we share the similar view as Nokia. But you also consider restriction due to Rx beamforming?

Nokia: when RLM-RS is QCL-ed with PDCCH. There would be restriction. We also need consider the mixed numerologies for QCL case. We can check the details of CR.
Intel: for #6, D=1 the accuracy is very bad. We do not want to introduce the requirement for D=1.

NTT DOCOMO: We think accuracy depends on not only densicty but also bandwidth.

Nokia: similar view as NTT DOCOMO. Accuracy also depends on channel condition like with small delay spread. Why do we preclude the scenario? We hope that we still have this requirement to make the scenaior meaning ful.
Huawei: for #4, since UE typically uses the same RF chain, I am not sure if the restriction applies for PCell and PSCell how about the inter-band serving cells? UE needs simultaneously receive the data from intra-band SCells and RLM-RS from PCell and PSCell. UE cannot do that. 

Nokia: RLM is conducted only on PCell and PSCell. Techqnically there is no such restriction. For different serving cells, UE can claim to support simultaneous reception of data and RLM-RS from different serving cells. I do not see the difficulty.

Huawei: We have the scheduling restriction. In some cases UE needs to do Rx beam sweeping RLM_Rs. UE needs to select one Rx beam. If UE needs do Rx beam sweeping, then UE cannot assume that UE can alwasy receive the data on the beast beam.


NTT DOCOMO: clarification on the conditions on no Rx beam sweeping and no mixed numerologies.

Nokia: if RLM-RS is not QCL-ed with PDCCH, we will have restriction and capture it in our CR.
Decision:

Noted


-------------------------------------------------- Open issues ----------------------------------------
Open issues:
· Open issue#3.1: update to scheduling restriction due to RLM in FR2

· Option 1 (NTT DOCOMO):

· The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on symbols carrying RLM-RS to be measured which is not QCLed with active TCI state for PDCCH/PDSCH for radio link monitoring.

· No scheduling restriction applies to symbols carrying RLM-RS to be measured which is QCLed with active TCI state for PDCCH/PDSCH for radio link monitoring.

· Option 2 (Nokia/NSB):

· Besides option 1, also consider implicit and explicit RLM-RS configuration, and whether RLM-RS is of same SCS as PDCCH/PDSCH.

· Recommendation: option 2

Mediatek: We have scheduling restrictions in the separate sections. There is no restriction on one case. It is not like AND.
NTT DOCOMO: Scehduling restriction condition should be AND. We need some clarification.
· Open issue#3.2: update to scheduling restriction due to RLM in FR1

· Option 1 (Samsung):

· When UE performing RLM with a different SCS than PDSCH/PDCCH on FR1, for UE which do not support simultaneousRxDataSSB-DiffNumerology, RAN4 change the scheduling availability requirement to aligned with intra-frequency measurement.

· Recommendation: not agreed

Nokia: if we understand the pervious discussion correctly, there would be no time margin left for measurement for mixed numerology. We should have 1 additional OFDM symbol margin.There should be no interruption.
· Open issue#4.1: whether requirements for CSI-RS based RLM should be defined with D=1

· Option 1 (Intel, Mediatek): no

· Option 2 (Nokia/NSB): yes, 25 samples for OOS and 15 samples for IS

· Recommendation: further discussion 

Mediatek: we need consider the frequency selective channel.
Nokia: We cannot understand what it means by saying consider…

Mediatek: that will compromise UE performance.
Nokia: whether to compromise performance depends on the propagataion condition. Network has some knowledge on the condition.
Mediatek” How can network know.
· Open issue#4.2: whether and what scaling should be applied to L1 indication interval

· Option 1 (Nokia/NSB): same scaling factors applied for evaluation period 

· Option 2 (Intel): 1.5 when DRX≤320ms

· Recommendation: option 1

Intel: Option 1 and option 2 are the same.
Ericsson: We do not think Option 1 and we should keep in mind that the indication is different for in-sync and out-of-sync. For in-sync, the scaling is not needed.
Mediatek: we are not sure abou the scaling factor. We are not sure the UE behavior in some case.
· Open issue#5.1: SSB based RLM and CSI-RS based RLM

· Option 1 (MediaTek): 

· Regardless of simultaneousRxDataSSB-DiffNumerology capability, CSI-RS for RLM- and SSB for RLM are TDMed they have SCS

· Recommendation: further discussion 

Nokia: need more time to check. It means the restriction on the network.
· Open issue#5.2: RLM and BM

· Option 1 (Nokia/NSB): 

· When same RS is used for RLM and BM, fixed time sharing of 1:1 is used. RAN4 should discuss the impact to L1-RSRP measurement for BM.

· Recommendation: further discussion 

Mediatek: how can we capture this?
NTT DOCOMO: fixed time sharing of 1:1 means that UE could not do on the same Rx beam. Can UE do at the same time?
Nokia: what is the scaling factor for RLM?
NTT DOCOMO: for example, CSI-RS is configured for RLM and QCL-ed with SSB. No Rx beam is needed. 
Huawei: for the sharing, for RLM if we do not need beam sweeping, the similar problem to RRM with overlapping RLM SMTC.
· Open issue#6.1: which CORESET is used when CSI-RS is QCL-ed with multiple CORESETs

· Option 1 (MediaTek): 

· the CORESET with the lowest index and directly QCLed with the CSI-RS resource, if at least one CORESET is directly QCLed to the CSI-RS resource. Else, 

· the CORESET with the lowest index and indirectly QCLed with the CSI-RS resource

· Option2 (Nokia/NSB): 

· the CORESET with the lowest index and QCLed with the CSI-RS resource

· Recommendation: further discussion

Mediatek: for the case when there is no QCL information, we cannot agree with it.
Ericsson: we have concern.
NTT DOCOMO: we have the same concern as Ericsson.
Intel: this proposal is for CSI-RS with multiple CORESET? Is the case that CSI-RS is not QCL-ed.
Nokia: we can discuss which CORESETwill be used. For CSI-RS is not QCL-ed with any CORESET, UE still needs do the RLM. We think the it is uneccesary restriction to network to request network always configure QCL.
Mediatek: we can discuss no CORESET case later.
· Open issue#6.2: which CORESET is used when CSI-RS is not QCL-ed with any CORESET

· Option 1 (MediaTek): 

· UE is not expected to perform RLM based on this CSI-RS based RLM-RS

· Option2 (Nokia/NSB): 

· the CORESET with the lowest index 

· Recommendation: further discussion

Intel: support Mediatek proposal.
· Open issue#7.1: what is the second BLER pair for NR RLM

· Option 1 (Samsung): 1% for OOS and 0.1% for IS 

· Recommendation: further discussion (if it is feasible to define second BLER pair in Rel-15)

Samsung: the second pair corresponds to VoIP service.
Nokia: we need consider the higher BLER for VoIP service.
NTT DOCOMO: we have the same understanding as Samsung. We need lower BLER. The point is not for coverage but voice quality.
-----------------------------------------------------------------------------------------------------------
R4-1808720
Discussion about evaluation time for CSI-RS based NR RLM






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

In this contribution some NR link level simulation results for CSI-RS based SINR estimation with density = 1 was provided. The following conclusion can be drawn: 

Proposal 1: Don’t define RLM evaluation time for CSI-RS with D=1 for FR1.

Proposal 2: Don’t define RLM evaluation time for CSI-RS with D=1 for FR2.

Discussion: 

Decision:

Noted


R4-1808721
Discussion about indication interval for NR RLM






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

Proposal 1: L1 indication period should be scaled by 1.5 when DRX≤320ms.
Discussion: 

Decision:

Noted


R4-1808766
Scheduling availability during RLM






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we discussed on the remaining issue regarding scheduling availability during RLM. Based on the discussion, we made following observations and proposals. 
Proposal 1: When intra-band carrier aggregation is performed, the following scheduling restriction applies to serving SCells due to radio link monitoring on an FR2 serving PCell and/or PSCell.
· The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on symbols carrying RLM-RS to be measured which is not QCLed with active TCI state for PDCCH/PDSCH for radio link monitoring.
· No scheduling restriction applies to symbols carrying RLM-RS to be measured which is QCLed with active TCI state for PDCCH/PDSCH for radio link monitoring.
Discussion: 

Decision:

Noted


CR
38.133 Draft CR

R4-1809053
CR on TS38.133 for SSB based RLM requirements





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

For SSB based RLM requirements, the scaling factor P has been introduced for the case when RLM-RS resources are colliding with SMTC occasions or measurement gaps. However, the values of scaling factor P are not clairfied in some cases.

1. Clairfy that the SMTC used in clause 8.1.2.2 refer to the SMTC configured for intra-frequency measurements without gaps.

2. Modify the scaling factor P used for SSB based RLM requirements in section 8.1.2.2.

(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1809054
CR on TS38.133 for CSI-RS based RLM requirements





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

For CSI based RLM requirements, the scaling factor P has been introduced for the case when RLM-RS resources are colliding with SMTC occasions or measurement gaps. However, the values of scaling factor P are not clairfied in some cases.
1. Clairfy that the SMTC used in clause 8.1.3.2 refer to the SMTC configured for intra-frequency measurements without gaps.

2. Modify the scaling factor P used for CSI-RS based RLM requirements in section 8.1.3.2.

(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1808789
CR for remaining issues for RLM





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

RLM requirements in section 8.1 are incomplete:

-
Time sharing factor for intra-frequency measurements and RLM

-
Evaluation period when UE Rx beam sweeping is used or same RS is used for RLM and BM

-
Scheduling restriction for RLM in FR2

-
Hypothetical PDCCH for CSI-RS based RLM

-
Evaluation period for CSI-RS based RLM with D=1

-
Scaling of L1 indication interval 
In addition, section 8.1.4 and 8.1.5 are not changed in RAN4#86bis and RAN4#87, but due to CR implementation error, the two sections are voided in 15.2.0.
Update the requirements for RLM requirements for the remaining open issues. Add back section 8.1.4 and 8.1.5.

(38.133 Draft CR)
Discussion: 

Decision:

Revised to R4-1809534 (from R4-1808789) 


R4-1809534
CR for remaining issues for RLM





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

RLM requirements in section 8.1 are incomplete:

-
Time sharing factor for intra-frequency measurements and RLM

-
Evaluation period when UE Rx beam sweeping is used or same RS is used for RLM and BM

-
Scheduling restriction for RLM in FR2

-
Hypothetical PDCCH for CSI-RS based RLM

-
Evaluation period for CSI-RS based RLM with D=1

-
Scaling of L1 indication interval 
In addition, section 8.1.4 and 8.1.5 are not changed in RAN4#86bis and RAN4#87, but due to CR implementation error, the two sections are voided in 15.2.0.
Update the requirements for RLM requirements for the remaining open issues. Add back section 8.1.4 and 8.1.5.

(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


R4-1808916
CR on TS38.133 for RLM requirements





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: MediaTek inc.

Abstract: 

The RLM requirements do not cover all possible scenarios and the conditions are ambiguous

•
Clarified the definition of TSMTCperiod
•
Clarified the CORESET definition for CSI-RS based RLM-RS

•
Modified the condition of CSI-RS based RLM-RS scaling factor due to RX beam sweeping

•
Modified the conditions of CSI-RS based RLM-RS scaling factor due to SMTC and measurement gap
(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1809009
CR for collision of RLM-RS and SMTC for SSB RLM





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

For FR2, collision of RLM-RS and infra-frequency SMTC is dicussed in last RAN4 meeting. However, the impact of the second SMTC for intra-frequency is not discussed. In related discussion paper we have given a detailed analysis on the impact of the second SMTC configuration.

Update to section 8.1.2.2

· A note is added to carify that the smaller periodicity of two intra-frequency SMTC shall be used to calculate the scaling factor for RLM in FR2 if the second SMTC is configured.
(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1808767
[draft] CR on scheduling availability during RLM





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: NTT DOCOMO, INC.

Abstract: 

Scheduling availability on SCells during RLM on SpCell in case of FR2 intra-band CA is specified.
(38.133 Draft CR)
Discussion: 

Decision:

Noted


5.2.8.2
Interruption[NR_newRAT-Core]

R4-1808704
Further consideration on interruptions for SA and NSA NR






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution we consider remaining open issues in interruption requirements and make 4 proposals

NR PSCell transitions from non-DRX to DRX when PCell is in non-DRX
Proposal 1: Interruption on PCell and the activated SCell in MCG if configured due to NR PSCell transitions from non-DRX to DRX when PCell is in non-DRX shall not exceed 5 subframes for intraband EN-DC.

Requirements applicability

Proposal 2: TBD relating to applicability of CA interruption requirements (number of SCells for addition/release/activation/removal) are deleted

Proposal 3: A CR to introduce general applicability (for all CA requirements) is introduced in 38.133 section 3.6.1

Deactivated SCell measurements

3 approaches are considered

Approach 1: Continue with the LTE approach, e.g. UE is allowed to [0.5%] missed ACK/NACK due to deactivated SCell measurement 
Approach 2: Allow interruptions only at some network configured subset of the SCC SMTC, where interruptions are allowed in a window before and after the SMTC. 

Approach 3: Specify that interruptions are allowed in some window before and after every SMTC. In this case, a missed ACK/NACK rate should also be specified.
Based on the analysis we propose:

Proposal 4: Approach 1 (network indicated SMTC) is specified for deactivated SCell measurements, or if approach 1 cannot be specified, approach 3 is used.

Discussion: 

Decision:

Noted


R4-1809172
Interruptions due to measurements on deactivated NR Scells






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Comparison of different interruption options for measurements on deactivated NR Scells.
In this contribution we have compared different options for interruption requirements for measurements on deactivated NR SCells. We have made the following observations and proposals:

Observation 1: If LTE-based interruption handling is adopted to NR, RAN4 needs to agree at least on possible signalling details, allowed missing ACK/NACK rate, and interruption duration (before and after every SMTC).

Proposal 1: For E-UTRA cells, interruption duration before and after each SMTC is 1 subframe for synchronous EN-DC and 2 subframes for asynchronous EN-DC.

Proposal 2: For NR cells, before and after the SMTC indicated for measurement, allowed interruption duration is the same as for interruptions due to SCell activation/deactivation in EN-DC and standalone NR.

Proposal 3: UE indicates to the network if it causes interruptions when performing measurements on deactivated NR SCells.

Proposal 4: Network signals the exact SMTCs where the UE shall measure on deactivated NR SCells, if network has received indication that UE causes interruptions during measurements on deactivated NR SCells. 

Proposal 5: Interruptions are allowed only before and after the indicated SMTCs.

Proposal 6: Send an LS to RAN2 to ask for signalling support for Proposal 2 and 3.
Discussion: 

Decision:

Noted


LS

R4-1809173
LS to RAN2 on Network-indicated measurements on deactivated NR SCells






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

LS to RAN2 to ask for signaling support for network-indicated measurements.
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 is beneficial:

· A UE which causes interruptions for performing measurements on deactivated NR SCells shall indicate this to the network.

· If network receives such indication from the UE, network shall inform the UE in which exact SMTCs to measure on each NR SCell, when the NR SCell is deactivated.

· When the NR SCell is deactivated, the UE shall perform measurements on the SMTCs that are indicated by the network. 

· Interruptions to other cells are only allowed immediately before and immediately after the indicated SMTCs i.e. network knows exactly when the UE may cause interruptions.

RAN4 would like to ask RAN2 to specify signalling support for bullets 1. and 2. to allow the described solution to be specified for EN-DC and standalone NR. It is up to RAN2 to decide what is the best way to indicate the UE in which exact SMTCs to perform measurements on deactivated NR SCells.

Discussion: 

Decision:

Noted


--------------------------------------------------- Open issues -----------------------------------

· Interruption when NR PSCell transitions from non-DRX to DRX when PCell is in non-DRX
· Possible agreement: Interruption on PCell and the activated SCell in MCG if configured due to NR PSCell transitions from non-DRX to DRX when PCell is in non-DRX shall not exceed 5 subframes for intraband EN-DC. (Ericsson)
· Interruption due to measurement on deactivated SCell

· Approach 1: Continue with the LTE approach, e.g. UE is allowed to [0.5%] missed ACK/NACK due to deactivated SCell measurement (Ericsson)

· Approach 2: Allow interruptions only at some network configured subset of the SCC SMTC, where interruptions are allowed in a window before and after the SMTC. (Nokia)

· Approach 3: Specify that interruptions are allowed in some window before and after every SMTC. In this case, a missed ACK/NACK rate should also be specified. (Ericsson)

----------------------------------------------------------------------------------------------------------

CR
38.133 Draft CR
R4-1808703
Interuption requirements in 38.133





38.133
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

CR to update NSA and SA interruption requierments in 38.133.
Remove explicit mention of number of SCells from interruption section, as this should be specified in a general applicability section in section 3.6.1 of 38.133

Specify that  the UE shall not interrupt PCell or SCells due to measurements on carriers with deactivated SCells except immediately before and immediately after the SMTC which has been indicated for performing deactivated SCell measurements. Each interruption shall not exceed [TBD] subframes for intraband carrier aggregation or [TBD] subframe for interband carrier aggregation.

(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1809067
CR on TS38.133 for interruption in EN-DC





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

There are still some square brackets and editor’s note in EN-DC interruption requirements.
1.
Remove square brackets

2.
Remove editor’s note
(38.133)
Discussion: 

Decision:

Revised to R4-1809552 (from R4-1809067) 


R4-1809552
CR on TS38.133 for interruption in EN-DC





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

There are still some square brackets and editor’s note in EN-DC interruption requirements.
1.
Remove square brackets

2.
Remove editor’s note
(38.133)
Discussion: 

Decision:

Endorsed


R4-1809174
DraftCR for 38.133 on Interruptions due to measurements on deactivated NR SCells





38.133
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to introduce interruption requirements due to measurements on deactivated NR Scells.
Requirements for interruptions during measurements on deactivated NR SCells are introduced in section 8.2.2. Section 8.2.1 for EN-DC is referring to this section already. Some editorial corrections.

(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1809213
CR for 38.133 on Interruptions at UL carrier RRC reconfiguration for NSA and SA





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Qualcomm Technologies Inc

Abstract: 

Discussion: 

Decision:

Withdrawn


R4-1808754
CR on EN-DC interruption requirements when deactivated Scell measurement





38.133
  CR-0041  rev  Cat: F (Rel-15) v15.2.0





Source: Intel Corporation

Abstract: 

Discussion: 

Decision:

Withdrawn


36.133 CR
R4-1808702
Interuption requirements for EN-DC in 36.133





36.133
  CR-5835  rev  Cat: F (Rel-15) v15.3.0





Source: Ericsson

Abstract: 

CR to update NSA interruption requirements in 36.133.
Editor’s note that X1 is FFS is removed as X1 has now been specified. Interruptions at transitions from non-DRX to DRX for intraband EN-DC are specified as 5ms.

Square brackets are removed

Deactivated NR SCell measurements are specified to occur at an indicated SMTC.
(36.133 CR)
Discussion: 

Decision:

Revised to R4-1809535 (from R4-1808702) 


R4-1809535
Interuption requirements for EN-DC in 36.133





36.133
  CR-5835  rev  Cat: F (Rel-15) v15.3.0





Source: Ericsson

Abstract: 

CR to update NSA interruption requirements in 36.133.
Editor’s note that X1 is FFS is removed as X1 has now been specified. Interruptions at transitions from non-DRX to DRX for intraband EN-DC are specified as 5ms.

Square brackets are removed

Deactivated NR SCell measurements are specified to occur at an indicated SMTC.
(36.133 CR)
Discussion: 

Qualcomm: interruption can happen around any SMTC?

Ericsson: correct.
Decision:

Agreed


R4-1809175
DraftCR for 36.133 on Interruptions due to measurements on deactivated NR Scells





36.133
  CR-  rev  Cat:  (Rel-15) v15.3.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR to introduce interruption requirements due to measurements on deactivated NR Scells.
Requirements for EN-DC interruptions when LTE is a victim are incomplete in 36.133. Requirements for interruptions due to measurements on deactivated NR SCells are missing.

-
Requirements for interruptions during measurements on deactivated NR SCells are introduced.

-
Editorial corrections and bracket removals

(36.133 CR)
Discussion: 

Decision:

Noted


5.2.8.3
PSCell addition/release/change and SCell (de)activation[NR_newRAT-Core]

PCell addtion

R4-1808918
Discussion on PSCell addition delay requirement





36.133
  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek inc.

Abstract: 

In the contribution, we discuss the PSCell addition delay requirement, including FR1, FR2, and known cell condition. We have the following observations and proposals:

Observation 1: In current TS38.331, the SSB periodicity is provided in ServingCellConfigCommom, instead of SMTC periodicity. Furthermore, the SSB offset is missing.
Proposal 1: PSCell addition delay requirement is based on SSB periodicity instead of SMTC periodicity.
Observation 2: If the measured detectable SSB becomes undetectable, UE would need another new round of SMTC for the newly detectable SSB.
Proposal 2: In FR1, the NR PSCell is known if it has been meeting the following conditions:
· During the last 5 seconds before the reception of the NR PSCell configuration command:

· the UE has sent a valid measurement report for the NR PSCell being configured and

· the NR PSCell being configured remains detectable according to the cell identification conditions specified in section 9.3 of TS 38.133 [50],

· NR PSCell being configured and the SSB measured during the period equal to[ Tmeasure] also remains detectable during the NR PSCell configuration delay according to the cell identification conditions specified in section 9.3 of TS 38.133 [50].

Observation 3: For the known in FR1, the 5 ms margin is missing.
Proposal 3: Revise Tconfig_PSCell as TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + [5 ms], and remove all 5 ms in Tsearch.
Proposal 4: Remove “else Tsearch = [TBD* SMTC periodicity + 5] ms” for inter-frequency NR PSCell in FR2.
Proposal 5:
· In FR1, for unknown inter-frequency cell, Tsearch = 3*SMTC periodicity ms.

· In FR2, for unknown intra- frequency cell, Tsearch = N1*SMTC periodicity ms; for unknown inter- frequency cell,  Tsearch = N1*3*SMTC periodicity ms.

Discussion: 

Decision:

Noted


--------------------------------------------------------- Open issues ------------------------------------
Open issues:
· Use SMTC periodicity or SSB periodicity to define requirements
· Option 1: SMTC periodicity is used to define the requirements.
· Option 2: SSB periodicity is used to define the requirements.

· Time line for NR PSCell addition

· Proposal (MediaTek): 
Revise Tconfig_PSCell as TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + [5ms], and remove all 5 ms in Tsearch
· Tsearch for unknown inter-frequency cell in FR1

· Option 1a (CATT): Tsearch = [3*SMTC periodicity ms+5]ms
· Option 1b (MediaTek): Tsearch = 3*SMTC periodicity ms, provided that 5ms margin is removed in Tsearch and revise Tconfig_PSCell as TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + [5ms].  
· Option 2 (Huawei): Tsearch = [3*SMTC periodicity + 4*OFDM symbol]ms
· Option 3 (Nokia): Tsearch = 2*SMTC periodicity + 5ms 

· Tsearch for unknown intra-frequency cell in FR2

· Option 1a (CATT): Tsearch = [N1*SMTC periodicity ms+5]ms
· Option 1b (MediaTek): Tsearch = N1*SMTC periodicity ms, provided that 5ms margin is removed in Tsearch and revise Tconfig_PSCell as TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + [5ms].
· Option 2 (Huawei): Tsearch = [8*SMTC periodicity + 4*OFDM symbol]ms
· Option 3 (Nokia): Tsearch = N1*2*SMTC periodicity + 5ms for unknown PSCell in FR2
· Tsearch for unknown inter-frequency cell in FR2

· Option 1a (CATT): Tsearch = [N1*3*SMTC periodicity ms+5]ms
· Option 1b (MediaTek): Tsearch = N1*3*SMTC periodicity ms, provided that 5ms margin is removed in Tsearch and revise Tconfig_PSCell as TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + [5ms].
· Option 2 (Huawei): Tsearch = [32*SMTC periodicity + 4*OFDM symbol]ms
· Option 3 (Nokia): Tsearch = N1*2*SMTC periodicity + 5ms for unknown PSCell in FR2
· Time for fine time tracking in FR2: T∆
· Proposal (Huawei, Nokia): T∆ = SMTC periodicity

· Tentative agreement: T∆ = SMTC periodicity
Discussions:
--------------------------------------------------------------------------------------------------------------
R4-1809207
Discussion on NR Scell activation






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this contribution we have discussed NR SCell activation delay requirement and SCell known condition. We have made the following proposal for FR2:

Proposal 1: SCell activation delay for known cell in FR2 could be same as in FR1

Proposal 2: SCell activation delay for unknown cell in FR2 could be [3ms + 4*N1* SMTC periodicity + 4*OFDM symbol]

Proposal 3: NR SCell known condition in FR2 could be:

-
During the period equal to max([5] measCycleSCell,  [5] DRX cycles) for FR2 before the reception of the SCell activation command:

-
the UE has sent a valid measurement report for the SCell being activated and
-
the SSB measured remains detectable according to the cell identification conditions specified in section 9.2 and 9.3 by any UE Rx beam.

· SCell remains detectable by any Tx beam being used by the UE

-
the SSB measured during the period equal to max([5] measCycleSCell, [5] DRX cycles) also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 9.2 and 9.3.
Discussion: 

Decision:

Noted


SCell activation
R4-1808920
Discussion on SCell activation delay requirement





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek inc.

Abstract: 

In the contribution, we discuss the SCell activation delay requirement, including FR1 and FR2. We have the following observations and proposals:

Observation 1: In current TS38.331, the SSB periodicity is provided in ServingCellConfigCommom, instead of SMTC periodicity. Furthermore, the SSB offset is missing.
Proposal 1: SCell activation delay requirement is based on SSB periodicity instead of SMTC periodicity
Observation 2: In FR2, UE is able to determine its RX beam for SCells through the first cell in that band.
Proposal 2: In FR2, when there is no P(S)Cell nor activated SCell in the band where the SCell being activated, the delay requirement should be scaled up by N1.
Proposal 3: If the SCell being activated is unknown and belongs to FR2, 

· Tactivation_time is [3ms+ N1*4*SMTC periodicity+4*OFDM symbol] when there is no P(S)Cell nor activated SCell in the band where the SCell being activated, 

· Otherwise, Tactivation_time  is [3ms+ 4*SMTC periodicity+4*OFDM symbol].

Discussion: 

Decision:

Noted


---------------------------------------------------- Open issues ----------------------------------------------
Open issues:
· Whether or not it is necessary to differentiate known/unknown side condition when defining SCell activation delay requirements?
· Option 1: yes, it is necessary.
· Option 2:no, it is not necessary.
· SCell activation delay Tactivation_time in FR2

· Option 1(CATT): [3ms+ N1*4* SMTC periodicity+4*OFDM symbol].
· Option 2a(MediaTek): 

· If the SCell being activated is unknown and belongs to FR2, [3ms+ N1*4*SMTC periodicity+4*OFDM symbol] when there is no P(S)Cell nor activated SCell in the band where the SCell being activated, otherwise, Tactivation_time is [3ms+ 4*SMTC periodicity+4*OFDM symbol].
· Option 2b(Ericsson): 

· If the SCell being activated is known and belongs to FR2, and there are no activated cells on intra-band CCs, Tactivation_time is [TBD]. 

· If the SCell being activated is known and belongs to FR2, and there is at least one activated cell on an intra-band CC, Tactivation_time is:

· [3ms + 1*SMTC periodicity + 4*OFDM symbol], if the SCell measurement cycle is equal to or smaller than [160ms].
· [3ms + 2*SMTC periodicity + 4*OFDM symbol], if the SCell measurement cycle is larger than [160ms].
· If the SCell being activated is unknown and belongs to FR2, and there are no activated cells on intra-band CCs, Tactivation_time is [TBD].

· If the SCell being activated is unknown and belongs to FR2, and there is at least one activated cell on an intra-band CC, Tactivation_time is:

· [3ms + 4*SMTC periodicity + 4*OFDM symbol] provided the SCell can be successfully detected on the first attempt.
· Option 2c (Qualcomm): 

	Scenario
	Number of samples

	Scell is in the same band as another active cell
	0

	Otherwise
	TBD


· Option 3(Nokia): 

· SCell known: the same as FR1
· SCell unknown: [3ms+ N1*4* SMTC periodicity+4*OFDM symbol].

· SCell known side condition for FR2

· Option 1(CATT): the same as FR1.
· Option 2(Nokia): extend the definition of known cell in FR1 by assuming that the known cell can be identified using the same Tx beam
-------------------------------------------------------------------------------------------------------------------
R4-1808688
Discussion on Scell activation requirements in FR2





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Abstract: 

In this contribution, we further discuss the SCell known conditions in FR2 and SCell activation delay requirements in FR2, and provide the proposals as follows:
Proposal 1: The side condition defined for FR1known SCell can be reused with FR2 known SCell.
Proposal 2: The side condition for SCell known can be updated as follows:
SCell is known if it has been meeting the following conditions:

-
During the period equal to max([5] measCycleSCell, [5] DRX cycles)ms before the reception of the SCell activation command:

· the UE has sent a valid measurement report for SSB measured of SCell being activated and

· the SSB measured remains detectable according to the cell identification conditions.
-
the SSB measured during the period equal to max([5] measCycleSCell, [5] DRX cycles) ms also remains detectable during the SCell activation delay according to the cell identification conditions.

Otherwise SCell is unknown.
Proposal 3: It is proposed not to differentiate known/unknown SCell when defining SCell activation delay requirement.
Proposal 4: The SCell activation delay Tactivation_time for FR2 is defined as [3ms+ N1*4* SMTC periodicity+4*OFDM symbol]
Discussion: 

Decision:

Noted


R4-1808930
SCell activation delay for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

The core requirement for SCell activation delay requirement for SCell belonging to FR1 was agreed during the RAN4#87 meeting in Busan. However, corresponding requirement for SCell belonging to FR2 is still open – mainly due to that the need for, and extent of, UE Rx beam sweeping still is under discussions. In this contribution we are discussing cases when UE Rx beam sweeping shall not be allowed or is not needed when activating an SCell that belongs to FR2.
In this contribution we have identified cases where it is not necessary to carry out UE Rx beam sweeping during the SCell activation. The following proposals are made:

Proposal 1: During activation of SCell in FR2, priority shall be given to maintaining connectivity to already activated cells on intra-band CCs. Hence the SCell-to-be-activated shall use the same UE Rx beam as used for the already activated cells.

Proposal 2: SCell activation delay core requirements for FR2 are split into two cases: Activation of SCell with and without other active cells on intra-band CCs. In the former case, requirements assume that no UE Rx beam sweeping is needed during the activation.

Proposal 3: For the SCell in FR2 activation case where there is at least one active cell on an intra-band CC, the activation delay requirements for FR1 can be reused.

A draft CR is provided in [3].

Discussion: 

Decision:

Noted


R4-1809209
Discussion on NR PScell activation






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Discussion on NR PScell addition delay.
In this contribution we have discussed NR PSCell addition delay requirement and PSCell known condition. We have made the following proposals:

Proposal 1: Tsearch = 2*SMTC periodicity + 5 ms for unknown PSCell in FR1

Proposal 2: Tsearch = N1*2*SMTC periodicity + 5 ms for unknown PSCell in FR2

Proposal 3: T∆ = SMTC periodicity in FR2
Proposal 4: NR PSCell known condition in FR2 could be:

During the last 5 seconds before the reception of the NR PSCell configuration command:

-
the UE has sent a valid measurement report for the NR PSCell being configured and

-
the NR PSCell being configured remains detectable according to the cell identification conditions specified in section 9.3 of TS 38.133 [50] by any UE Rx beam,

· PSCell remains detectable by any Tx beam being used by the UE

-
NR PSCell being configured also remains detectable during the NR PSCell configuration delay according to the cell identification conditions specified in section 9.3 of TS 38.133 [50].

Discussion: 

Decision:

Noted


R4-1809214
Scell addition in FR2
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Source: Qualcomm Inc

Abstract: 

Proposal 1: For FR2, re-use the SCell activation timeline definition from FR1

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 in slot n+ [THARQ + Tactivation_time + TCSI_Reporting] 

Proposal 2: For intra-band cells in FR2, the UE should be configured with the same TCI state in each cell. Else the UE behavior will be undefined. 

Proposal 3: The number of samples (SSB or TRS) needed for SCell activation in FR2 is given as follows

	Scenario
	Number of samples

	Scell is in the same band as another active cell
	0

	Otherwise
	TBD


Discussion: 

Decision:

Noted


CR
38.133 Draft CR
R4-1808689
CR on Scell activation requirements in FR2





38.133
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: CATT

Abstract: 

The requirements of Tactivation_time in FR2 are introduced.
(38.133 Draft CR)
Discussion: 

Mediatek: the side condition, we would like keep it for FR1 not for FR2.
Decision:

Revised to R4-1809378 (from R4-1808689) 


R4-1809378
CR on Scell activation requirements in FR2





38.133
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: CATT

Abstract: 

The requirements of Tactivation_time in FR2 are introduced.
(38.133 Draft CR)
Discussion: 

Nokia and Qualcomm had comments.
Decision:

Revised to R4-1809546 (from R4-1809378) 


R4-1809546
CR on Scell activation requirements in FR2





38.133
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: CATT

Abstract: 

The requirements of Tactivation_time in FR2 are introduced.
(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


R4-1808931
DraftCR 38.133 SCell activation delay for FR2





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

Introducing split activation delay requirements for SCell belonging to FR2, with: one set of requirements for the case when there are already activated SCells on intra-band CC, and another set for the case when there are no such activated SCells.
Introducing split activation delay requirements for SCell belonging to FR2, with: 

· one set of requirements for the case when there are already activated cells on intra-band CC, and 

· another set for the case when there are no such activated cells.

For the former case, it is assumed that no UE Rx beam sweeping is needed, and therefore requirements for FR1 are reused.

For the latter case, the delay requirement has been left as TBD as the UE Rx beam sweeping still is under discussion.

(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1809208
CR on NR Scell activation





38.133
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR on NR Scell activation delay. To give values for NR SCell activation delay.
(38.133 Draft CR)
Discussion: 

Decision:

Noted


36.133 CR
R4-1808690
CR to 36.133 on NR PSCell addition and release delay





36.133
  CR-  rev  Cat: F (Rel-15) v15.3.0





Source: CATT

Abstract: 

Introduce NR PSCell addition and release delay requirements for EN-DC operation.

(36.133 CR)
Discussion: 

Decision:

Revised to R4-1809379 (from R4-1808690) 


R4-1809379
CR to 36.133 on NR PSCell addition and release delay





36.133
  CR-  rev  Cat: F (Rel-15) v15.3.0





Source: CATT

Abstract: 

Introduce NR PSCell addition and release delay requirements for EN-DC operation.

(36.133 CR)
Discussion: 

Decision:

Endorsed


R4-1809066
CR on TS36.133 for NR PSCell addition delay





36.133
  CR-5846  rev  Cat: F (Rel-15) v15.3.0





Source: Huawei, HiSilicon

Abstract: 

· [5] seconds is used as condition of Tprocessing for adding PSCell in FR2

· Change additional margin, i.e. 5ms, to 4 OFDM symbols in Tsearch to align with SCell activation delay requirement.

· N1=8. 

· N2=1.

· Tsearch = [32* SMTC periodicity + 4*OFDM symbol] for adding an unknown PSCell in FR2.

(36.133 CR)
Discussion: 

Decision:

Noted


R4-1809210
CR on NR PScell activation





36.133
  CR-5849  rev  Cat: F (Rel-15) v15.3.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

CR on NR PScell addition delay.
To provide the requirements for NR PSCell addition delay in FR2.
(36.133 CR)
Discussion: 

Decision:

Noted


R4-1808919
CR on Known conditions for on PSCell addition





36.133
  CR-  rev  Cat: F (Rel-15) v15.3.0





Source: MediaTek inc.

Abstract: 

· Change SMTC periodicity to SSB periodicity.

· Update known cell condition in FR1.

· Restructure SCell activation delay requirement.

· Remove else case for inter-frequency NR PSCell in FR2.

(36.133 CR)
Discussion: 

Decision:

Noted


5.2.8.4
BWP switching[NR_newRAT-Core]

Way forward
R4-1809377
Way forward on BWP switching






  CR-  rev  Cat:  () v





Source: Intel
Abstract: 

This contribution provides the way forward on BWP swiching.
Discussion: 

Qualcomm: add one more option that is “do not do anything.”

Ericsson: agree with Qualcomm. Do not touch Type 1 and Type 2. We can study Type 3.
NTT DOCOMO: We have concern to add new type, which impacts signalling. We would like to change Type 1 and Type 2.

Intel: we have bullet “Other options are not precluded”. We see the company do not want to introduce the new types. I hope that the current options can cover all. In this way forward, we are talking about the options to have a change.

NTT DOCOMO: it would be captured the possibility to change the type in the revised way forward.
Agreement: Not changing Type 1 and Type 2 is another one possibility.
Decision:

Revised to R4-1809536 (from R4-1809377) 



R4-1809536
Way forward on BWP switching
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Source: Intel, MediaTek, Nokia, Nokia Shanghai Bell, Samsung
Abstract: 

This contribution provides the way forward on BWP swiching.
Discussion: 

Decision:

Approved


BWP switching delay
R4-1808724
On BWP switching delay





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

In this contribution, we firstly clarify the definition on BWP switching delay and the components in the delay duration. The proposals are listed as follows,

Proposal 1: If BWP switching delay does not coincide with any on-going inter-frequency/intra-frequency measurement, the total BWP switching delay is defined in Table 1 below, 

Table 1: BWP switching delay
	SCS
	Type 1 delay in Slot
	Type 2 delay in Slot
	Comment

	15kHz
	1
	4
	Scenario 1/2/3

	
	1
	3
	Scenario 4

	30kHz
	2
	8
	Scenario 1/2/3

	
	1
	6
	Scenario 4

	60kHz
	3
	16
	Scenario 1/2/3

	
	2
	12
	Scenario 4

	120kHz
	6
	32
	Scenario 1/2/3

	
	4
	24
	Scenario 4


The proposed delay in Table 1 is for the BWP switching on one single serving cell. If there are multiple BWP switches for multiple serving cells, the requirement for BWP switching delay is FFS.

Proposal 2:  BWP switching due to only baseband parameters change has the same delay as BWP switching in scenario 4 in which SCS changes only.

Proposal 3: No additional BWP switching delay is needed for UE channel estimation.

Discussion: 

Decision:

Noted


R4-1808725
On interruption due to BWP switching





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

In this contribution, we discuss the requirements for interruption due to BWP switching in the NR cell. The conclusion are drawn as follows,
Observation 1: The interruption duration due to BWP switching only include the time it takes UE to reconfigure RF/baseband parameters.

Proposal 1: Only the RF adjustment procedure will cause interruption, and the RF/baseband parameter preparation procedure will only cause delay but no interruption.

Proposal 2: BWP switching for scenarios 1, 2, 3 in the serving cell in on FR will only cause interruptions to other serving cells in the same FR; and it will not cause interruptions to other serving cells in the different FR. 

Proposal 3: BWP switching due to baseband parameters in BWP configuration in TS38.331 including SCS, CP length, or DCI format change, will not cause interruption to other serving cells.

Proposal 4: The interruption requirements for BWP switching on NR serving in EN-DC is proposed to re-use the same requirement as the interruption for SCell activation in EN-DC in TS 38.133 section 8.2.1.2.4. 

Specifically, when BWP switch occurs on the NR SCell in EN-DC, the UE is allowed to
· an interruption on E-UTRA PCell:

· of up to X2 slot, if the NR SCell with BWP switching is in FR1 and it is not in the same band as the E-UTRA PCell, or 
· of up to Y2 slot + SMTC duration if the NR SCell with BWP switching is in FR1 and it is in the same band as the E-UTRA PCell;
· an interruption on any other serving NR SCell:  

· of up to X2 slot, if the NR SCell with BWP switching is in the same FR but not in the same band as the NR SCell being interrupted, or 

· of up to Y2 slot + SMTC duration if the NR SCell with BWP switching is in the same band as the NR SCell being interrupted.

Table 1: Interruption length X2 and Y2 at Victim Serving Cell in EN-DC

	[image: image62.wmf]m


	NR Slot length (ms)
	Interruption length X2 slot
	Interruption length Y2 slot

	
	
	Sync
	Async
	

	0
	1
	1
	2
	1

	1
	0.5
	1
	2
	1

	2
	0.25
	3
	2

	3
	0.125
	5
	4


Proposal 5: The interruption requirements for BWP switching on NR serving in NR CA is proposed to re-use the same requirement as the interruption for SCell activation in NR CA in TS 38.133 section 8.2.2.2.2. 

Specifically, when BWP switch occurs on the NR SCell in NR CA, the UE is allowed to an interruption on the other NR serving cell

· of up to the duration shown in Table 2, if the NR serving cell with BWP switching is in the same FR but not in the same band as the NR serving cell being interrupted, or 

· of up to the duration shown in Table 3, if the NR serving cell with BWP switching is in the same band as the NR serving cell being interrupted.

Table 2: Interruption duration for BWP switching in inter-band CA
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	NR Slot length (ms)
	Interruption length



	0
	1
	1

	1
	0.5
	1

	2
	0.25
	2

	3
	0.125
	4


Table 3: Interruption duration for BWP switching in intra-band CA
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	NR Slot length (ms)
	Interruption length



	0
	1
	1 + SMTC duration

	1
	0.5
	2 + SMTC duration

	2
	0.25
	4 + SMTC duration

	3
	0.125
	8 + SMTC duration


Discussion: 

Decision:

Noted


-------------------------------------------------- Open Issues ----------------------------------------------
· Topic 1: Whether to allow extra delay for channel estimation after BWP switching

· Proposals:

· No: Intel R4-1808724, Huawei R4-1809068, MTK R4-1808836
· Tentative agreement: No extra delay for channel estimation after BWP switching

· Topic 2: Delay for BWP switching involving only Baseband parameter changes: 

· Proposals:

· Same as scenario 1: MTK R4-1808836
· Same as scenario 4: Intel R4-1808724, Huawei R4-1809068, Ericsson R4-1809132, Nokia R4-1809179, Qoulcomm R4-1809265
· Tentative agreement: Delay for BWP switching involving only Baseband parameter changes is the same as scenario 4. 

· Topic 3: Whether to merge delay requirements for DCI-based and timer-based switching 

· Proposals: 

· Yes: MTK R4-1808836
· No: Nokia R4-1809179
· Tentative agreement: More discussions are needed

· Topic 4: Whether to revisit the agreed delay requirements 

· Proposals: 

· Yes: Intel R4-1808724, MTK R4-1808836, Huawei R4-1809068
· Tentative agreement: More discussions are needed

----------------------------------------------------------------------------------------------------------------
R4-1808836
BWP switch delay
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Source: MediaTek inc.

Abstract: 

In the contribution, we provide our view on the requirement of BWP switching delay and update scenarios due to the consideration of baseband parameter changes in the BWP configuration. We have the following proposals:
Observation 1: According to RAN1’s definition of transition time of BWP switch, UE has to finish DCI decoding,
Observation 2: Since RAN4 already agreed to specify BWP delay requirement in the unit of slot of serving cell, the definitions of “transition time of BWP switch” used in RAN1 and “BWP “switching delays” used in RAN4 are equivalent.
Observation 3: Type 1 delay requirement is not feasible.
Observation 4: UE may not keep the same DL decoding performance right after BWP switching because of the mismatch in CSI (CQI/PMI/RI/…) reporting.
Proposal 1: RAN4 to consider revise the Type-1 delay requirements for BWP switching.
Proposal 2: Given the BWP switching delay X us, the delay requirement in RAN4 spec is Y slots, where Y is calculated by 
[image: image66.png]ing (SuE)+3 OFDM symbols (us).
Y = Ceiling (~ 2t



.

Proposal 3: For DCI-based active BWP switch, after UE receives BWP switching request at slot n on a serving cell, UE should be able to receive PDSCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the serving cell on which BWP switch occurs at slot n+Y
Proposal 4: For timer-based BWP switching, UE should be able to start BWP switch at slot n, which is the beginning of a subframe (FR1) or half-subframe (FR2) immediately after a BWP timer expires on a serving cell and be able to receive PDSCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the serving cell on which BWP switch occurs at slot n+Y.
Proposal 5: No additional BWP switching delay for UE channel estimation.

Proposal 6: Add a 5th scenario to the requirement of the BWP switching delay, which involves only baseband parameter changes. The values of delay is the same as scenario 1 for both Type A and Type B UE.
Proposal 7: Update the BWP configurations as follows: 

Scenario 1: The reconfiguration involves changing the center frequency and baseband parameters of the BWP without changing its BW. The reconfiguration may or may not involve changing the SCS.

Scenario 2: The reconfiguration involves changing the BW and baseband parameters of the BWP without changing its center frequency. The reconfiguration may or may not involve changing the SCS.

Scenario 3: The reconfiguration involves changing the BW, the center frequency and baseband parameters of the BWP. The reconfiguration may or may not involve changing the SCS.

Scenario 4: The reconfiguration involves changing only the SCS, where the center frequency, BW and baseband parameters of the BWP remain unchanged. 

Scenario 5: The reconfiguration involves changing only baseband parameters, where the center frequency, BW and SCS of the BWP remain unchanged.
Discussion: 

Decision:

Noted


R4-1809068
Further discussion on BWP switching
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Source: Huawei, HiSilicon

Abstract: 

In this contribution we further discuss the RRM requirement for BWP switching. After discussion, the following conclusions are provided.

Observation 1: 600us BWP switching delay is too stringent from UE perspective.
Proposal 1: delay for BWP switching involved only baseband parameters change shall be the same as the delay needed for BWP switching with SCS change only.
Proposal 2: for the cell on which UE is doing BWP switching, RAN4 is to define BWP switching delay requirement only. No need to define interruption requirement.
Discussion: 

Decision:

Noted


R4-1809132
Further Analysis of BWP Switching Delay Requirements
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Source: Ericsson

Abstract: 

The paper analyzes interruption requirements due to BWP switching based on the WF in R4-1805540.
In this paper we have analysed the open issues related to the BWP delay requirements. The main proposals are as follows:

· Proposal 1: No additional BWP switching delay is required to the channel estimation in the UE.

· Proposal 2: BWP switching delay when only baseband parameters change shall correspond to the delay needed for the BWP switching with SCS change only.
Discussion: 

Decision:

Noted


R4-1809179
RRM part of BWP switching
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

Discussion about BWP switching delay for DCI-, timer- and RRC-based BWP switch, and interruptions to other cells.
In this contribution we have discussed BWP switching delay and interruption requirements for DCI-, timer- and RRC-based BWP switching. We have made the following proposals and observations:
Proposal 1: BWP switching delay requirements are defined in a separate section in TS 38.133.

Observation 1: BWP switching requirements are needed for:

-
DCI-based BWP switching

-
Timer-based BWP switching

-
RRC-based BWP switching

Proposal 2: Additional channel estimation delay is not needed in addition to the BWP switching delay requirements. 

Proposal 3: RAN4 shall discuss whether there are any scheduling restrictions after BWP switch.

Proposal 4: For timer-based BWP switching delay, use the following values:

	[image: image67.wmf]m


	NR Slot length (ms)
	Type 1 UE, Scenario 1, 2, 3
	Type 1 UE, Scenario 4
	Type 2 UE, Scenario 1, 2, 3
	Type 2 UE, Scenario 4

	
	
	Delay [slots]
	Delay [slots]
	Delay [slots]
	Delay [slots]

	0
	1
	1
	1
	2
	1

	1
	0.5
	2
	1
	4
	2

	2
	0.25
	3
	2
	8
	4

	3
	0.125
	5
	4
	16
	8


Proposal 5: For DCI-based BWP switching delay, use the following values:
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	NR Slot length (ms)
	Type 1 UE, Scenario 1, 2, 3
	Type 1 UE, Scenario 4
	Type 2 UE, Scenario 1, 2, 3
	Type 2 UE, Scenario 4

	
	
	Delay [slots]
	Delay [slots]
	Delay [slots]
	Delay [slots]

	0
	1
	1
	1
	3
	2

	1
	0.5
	2
	2
	5
	3

	2
	0.25
	3
	2
	9
	5

	3
	0.125
	6
	4
	17
	8


Proposal 6: BWP switch where only BB parameters are changed falls under scenario 4.
Observation 2: BWP switching via RRC for PCell and PSCell follows handover procedure, which involves some data interruption.

Observation 3: The role of BWP switching during initial access is still unclear in RAN2.

Observation 4: RAN4 may need to provide some (new) requirements for initial access concerning BWP switching from initial BWP to first active BWP.

Propsoal 7: Wait for RAN2 agreements on RRC-based BWP switching before introducing RAN4 requirements.

Proposal 8: Interruptions to other cells are not allowed for Scenario 4.

Proposal 9: Interruptions are allowed for Scenario 1-3 for cells in the same FR.

Proposal 10: Interruption duration for SCell activation is reused for BWP switching scenarios 1-3 for other cells.
Discussion: 

Decision:

Noted


CR

R4-1808726
CR on BWP switching delay





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Intel Corporation

Abstract: 

New section 8.x is added to define BWP switching delay requirements.

(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1808838
CR on introduction of requirement for BWP switching delay in TS38.133





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: MediaTek inc.

Abstract: 

Introduce BWP switching delay.
(38.133 Draft CR)
Discussion: 

Decision:

Revised to R4-1809380 (from R4-1808838) 


R4-1809380
CR on introduction of requirement for BWP switching delay in TS38.133





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: MediaTek inc.

Abstract: 

Introduce BWP switching delay.
(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


R4-1809069
CR on TS38.133 for BWP switching delay





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

Introduce BWP switching delay RRM requirement.
(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1809180
DraftCR on BWP switching delay requirements





38.133
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Introduction of BWP switching delay requirements for DCI- and timer-based switching.
New section 8.x is added to define BWP switching delay requirements for DCI- and timer-based BWP switching.

(38.133 Draft CR)
Discussion: 

Decision:

Noted


Interruption due to BWP switching

R4-1808837
Interruption Due to BWP Switching






  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek inc.

Abstract: 

In the contribution, we discuss the Interruption requirement for BWP switching. We have the following observations and proposals.

Proposal 1: If UE claimed the supporting of per-FR gap, interruption can be avoided for those serving cells in different FR to the BWP-switching cell.
Proposal 2: The time duration that UE needs to apply the new parameters for new BWP is 500us.
Proposal 3: Consider Table 1 when specifying the number of interrupted slots for victim serving cells.
Table 1. Number of interrupted slots

	
	Number of interrupted slots

	SCS of victim serving cell
	Sync
	Async

	15KHz
	1
	2

	30KHz
	1
	2

	60KHz
	3

	120KHz
	5


Proposal 4: BWP reconfiguration scenarios 4 will cause interruption to other serving cells in all FRs.
Proposal 5: There is no interruption to other serving cells if only baseband parameters are changed in the BWP switching. But interruption on the BWP-switching CC is expected.
Discussion: 

Decision:

Noted


R4-1809149
Further Analysis of Interruption Requirements due to BWP Switching






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

The paper analyzes interruption requirements due to BWP switching based on the WF in R4-1805540 and R4-1808001.
In this paper we have analysed the impact of BWP reconfiguration on RRM requirements in terms of interruption on the LTE and NR serving cells in EN-DC and NR standalone operations. The main proposals are expressed below and the CRs to 36.133 and 38.133 are in [9] and [10] respectively:

· Proposal # 1: The BWP switching on a serving cell due to change in center-frequency, RF BW or SCS may also cause interruption on other serving cells in EN-DC and CA. 

· Proposal # 2: Change in only baseband parameter(s) associated with BWP without changing LO, RF BW or SCS will not cause any interruption on any of the serving cells.
· Proposal # 3: UE capable of per-FR gap shall not cause interruption to serving cells in FR other than the one where the BWP switching occurs. 

· Proposal # 4: The interruption on LTE serving cell due to BWP reconfiguration in any of NR serving cell under EN-DC is defined as follows:
· When a downlink BWP and/or uplink BWP is reconfigured in NR PSCell or in any NR SCell, an interruption on the LTE PCell or any LTE activated SCell shall not exceed:

· 1 subframe provided that the Type 1 capable UE reconfigures the BWP,

· 2 subframes provided that the Type 2 capable UE reconfigures the BWP by changing at least the bandwidth or the center frequency of the BWP in synchronous EN-DC,

· 3 subframes provided that the Type 2 capable UE reconfigures the BWP by changing at least the bandwidth or the center frequency of the BWP in asynchronous EN-DC,

· 1 subframe provided that the Type 2 capable UE reconfigures the BWP by changing only the SCS of the BWP in synchronous EN-DC,

· 2 subframes provided that the Type 2 capable UE reconfigures the BWP by changing only the SCS of the BWP in asynchronous EN-DC.

· Proposal # 5: Interruption on NR serving cell when the UE is configured with only PSCell or with PSCell and one or more SCells and the aggressor NR serving cell and the victim NR serving cell are the same is defined as follows:
· When a downlink BWP and/or uplink BWP is reconfigured in PSCell or in any SCell then the interruption on the same serving cell whose BWP is reconfigured shall not exceed:

· K1 slots provided that the Type 1 capable UE reconfigures the BWP by changing at least the bandwidth or the center frequency of the BWP,

· K2 slots provided that the Type 1 capable UE reconfigures the BWP by changing only the SCS of the BWP,

· K3 slots provided that the Type 2 capable UE reconfigures the BWP by changing at least the bandwidth or the center frequency of the BWP,

· K4 slots provided that the Type 2 capable UE reconfigures the BWP by changing only the SCS of the BWP,

Table 4: Interruption length K1, K2, K3 and K4 of interruption on same serving cell whose BWP is reconfigured when the UE is configured with only PSCell or PSCell and one or more SCells
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	NR Slot length (ms)
	Interruption length (slots)

	
	
	K1
	K2
	K2
	K4

	0
	1
	1
	1
	2
	1

	1
	0.5
	2
	1
	4
	2

	2
	0.25
	3
	2
	8
	4

	3
	0.125
	6
	4
	16
	8


· Proposal # 6: Interruption requirement in proposal # 4 also apply for the case when the UE configured with PSCell and one or more SCells in EN-DC, cause interruption on serving cell (s) other than the one where the BWP switching occurs.
· Proposal # 7: Interruption time due to interruption on NR serving cell when the UE is configured with only PCell or with PCell and one or more SCells and the aggressor NR serving cell and the victim NR serving cell are the same shall be as defined in table 4.
· Proposal # 8: Interruption time due to interruption on NR serving cell when the UE is configured with PCell and one or more SCells and the aggressor NR serving cell and the victim NR serving cell are different shall be as defined in table 4 in slots.
Discussion: 

Decision:

Noted


------------------------------------------------------------ Open issues ---------------------------------------
· Topic 1: For scenarios, 1, 2, and 3, whether interruption can be avoided for those serving cells in different FR to the BWP-switching cell, if UE claimed the supporting of per-FR gap

· Proposals: 

· Yes: Intel R4-1808725, MTK R4-1808837, Ericsson R4-1809149
· Tentative agreement: 

· UE capable of per-FR gap shall not cause interruption to serving cells in FR other than the one where the BWP switching occurs. 

· FFS if the same concept can be extended for the interruption due to SCell activation/SCell deactivaton/SCell/PSCell addition/SCell/PSCell removal/ SCell measurements.

· Topic 2: Whether BWP switching involving only SCS change will cause interruptions

· Proposals: 

· Yes: MTK R4-1808837, Ericsson R4-1809149
· No: Intel R4-1808725, Nokia R4-1809179
· Tentative agreement: More discussions are needed

· Topic 3: Whether BWP switching involving only baseband parameter change will cause interruptions

· Proposals: 

· No: Intel R4-1808725, MTK R4-1808837, Ericsson R4-1809149\
· Tentative agreement: BWP switching involving only baseband parameter change will not cause interruptions

· Topic 4: Whether to specify interruption requirement for the CC on which BWP switching occurs

· Proposals: 

· Yes: Ericsson R4-1809149
· No: Huawei R4-1809068
· Tentative agreement: More discussions are needed

· Topic 5: Interruption durations 

· Proposals: 

· Reuse interruption requirements for SCell activation: Intel R4-1808725, MTK R4-1808837, Nokia R4-1809179, Qualcomm R4-1809265
· Derived from delay requirements: Ericsson R4-1809149
· Tentative agreement: Reuse interruption requirements for SCell activation. FFS details, e.g., inter-band and intra-band case.

--------------------------------------------------------------------------------------------------------------------
R4-1809265
Discussion on RRM related issues in BWP operation






  CR-  rev  Cat:  () v





Source: Qualcomm Technologies Inc

Abstract: 

Proposal 1: CSI feedback will need to be provided after a BWP switch.

Proposal 2: BWP switch between two BWP’s that only differ in baseband parameters falls under scenario 4 (option2 in WF)

Proposal 3: Interruption for active carriers during a BWP switch are  

For E-UTRA victim: 1 sub-frame for sync, 2 sub-frames for async. 

For NR victim

	SCS (kHz)
	Sync (slots)
	Async (slots)

	15
	1
	2

	30
	1
	2

	60
	3

	120
	5


Discussion: 

Decision:

Noted


38.133 Draft CR
R4-1808727
CR on interruption due to BWP switching





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Intel Corporation

Abstract: 

Requirements for interruption due to BWP switching for EN-DC and NR CA need to be introduced.
New section 8.2.1.X and 8.2.2.2.X are added to specify interruption due to BWP switching requirements for EN-DC and NR CA.
(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1808839
CR on introduction of interruption requirement for BWP switching in TS38.133





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: MediaTek inc.

Abstract: 

BWP switching on one serving cell will cause interruption in other serving cells in EN-DC or NR CA, but currently the corresponding interruption requirements are missing.
Introduce interruption requirement for BWP switching.
(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1809070
CR on TS38.133 for interruption due to BWP switching





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

Introduce interruption RRM requirement for BWP switching.
(38.133 Draft CR)
Discussion: 

Decision:

Revised to R4-1809381 (from R4-1809070) 


R4-1809381
CR on TS38.133 for interruption due to BWP switching





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

Introduce interruption RRM requirement for BWP switching.
(38.133 Draft CR)
Discussion: 

Decision:

Revised to R4-1809537 (from R4-1809381) 


R4-1809537
CR on TS38.133 for interruption due to BWP switching





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

Introduce interruption RRM requirement for BWP switching.
(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


R4-1809133
Interruption Requirements on NR Serving Cells due to BWP Switching





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

The CR specifies interruption requirements on NR serving cells due to BWP switching.
In RAN4#87 RAN4 agreed BWP switching delay requirements and send an LS RAN1/RAN2 in R4-1808001. The corresponding interruption time requirements are defined. The interruption shall occur on NR PSCell or any activated NR SCell in EN-DC or on NR PCell or any activated NR SCell in CA, when the DL BWP and/or UL BWP is reconfigured/switched on any of the NR serving cells (PSCell or activated SCell).

(38.133 Draft CR)
Discussion: 

Decision:

Noted


36.133 CR

R4-1808840
CR on introduction of interruption requirement for BWP switching in TS36.133





36.133
  CR-  rev  Cat: B (Rel-15) v15.3.0





Source: MediaTek inc.

Abstract: 

BWP switching on one serving cell will cause interruption in other serving cells in EN-DC, but currently the corresponding interruption requirements are missing.
Introduce interruption requirement for BWP switching.
(36.133 CR)
Discussion: 

Decision:

Noted


R4-1809071
CR on TS36.133 for interruption due to BWP switching





36.133
  CR-5847  rev  Cat: F (Rel-15) v15.3.0





Source: Huawei, HiSilicon

Abstract: 

Introduce interruption RRM requirement for BWP switching.
(36.133 CR)
Discussion: 

Decision:

Noted


R4-1809134
Interruption Requirements on LTE Serving Cells due to BWP Switching





36.133
  CR-5848  rev  Cat: B (Rel-15) v15.3.0





Source: Ericsson

Abstract: 

The CR specifies interruption requirements on LTE serving cells due to BWP switching.
In RAN4#87 RAN4 agreed BWP switching delay requirements and send an LS RAN1/RAN2 in R4-1808001. The corresponding interruption time requirements on LTE serving cells are defined. The interruption shall occur on LTE PCell or any activated LTE SCell, when the DL BWP and/or UL BWP is reconfigured/switched on any of the NR serving cells (PSCell or activated SCell).

(36.133 CR)
Discussion: 

Decision:

Revised to R4-1809382 (from R4-1809134) 


R4-1809382
Interruption Requirements on LTE Serving Cells due to BWP Switching





36.133
  CR-5848  rev  Cat: B (Rel-15) v15.3.0





Source: Ericsson

Abstract: 

The CR specifies interruption requirements on LTE serving cells due to BWP switching.
In RAN4#87 RAN4 agreed BWP switching delay requirements and send an LS RAN1/RAN2 in R4-1808001. The corresponding interruption time requirements on LTE serving cells are defined. The interruption shall occur on LTE PCell or any activated LTE SCell, when the DL BWP and/or UL BWP is reconfigured/switched on any of the NR serving cells (PSCell or activated SCell).

(36.133 CR)
Discussion: 

Intel: need clarification that it is for per-FR gap.
Decision:

Revised to R4-1809550 (from R4-1809382) 


R4-1809550
Interruption Requirements on LTE Serving Cells due to BWP Switching





36.133
  CR-5848  rev  Cat: B (Rel-15) v15.3.0





Source: Ericsson

Abstract: 

The CR specifies interruption requirements on LTE serving cells due to BWP switching.
In RAN4#87 RAN4 agreed BWP switching delay requirements and send an LS RAN1/RAN2 in R4-1808001. The corresponding interruption time requirements on LTE serving cells are defined. The interruption shall occur on LTE PCell or any activated LTE SCell, when the DL BWP and/or UL BWP is reconfigured/switched on any of the NR serving cells (PSCell or activated SCell).

(36.133 CR)
Discussion: 

Decision:

Agreed


5.2.9
Inter-RAT RRM measurement (38.133/36.133)[NR_newRAT-Core]

Inter-RAT RSTD requiremrents

R4-1808953
On SFN acquisition for inter-RAT RSTD measurements in autonomous gaps






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

On SFN acquisition for inter-RAT RSTD measurements in autonomous gaps.
· Observation: The knowledge of the timing relation between NR and LTE is needed in the UE before sending a measurement gap request to gNB, which implies that the UE would already know SFN of at least one LTE cell even before the gaps are requested.

· Proposal 1: In SA NR, the UE may use autonomous gaps to acquire SFN of the LTE reference cell configured in the OTDOA assistance data prior to requesting measurement gaps from gNB.

· Proposal 2: RAN4 will define requirements to limit the impact of such autonomous gaps on serving cells.

Discussion: 

Mediatek: network will provide the SFN to UE in the RAN2.

Ericsson: what will we do without such indication?
Decision:

Noted


R4-1808954
Gap sharing for inter-RAT RSTD positioning measurements





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

Gap sharing for inter-RAT RSTD positioning measurements.
Rules for gap sharing are introduced for inter-RAT E-UTRAN RSTD measurements.
(38.133 Draft CR)
Discussion: 

Huawei: this is related to gap sharing. RAN4 discussed the sharing between inter and intra frequency. For inter-RAT, we have not considered gap sharing. We cannot refer to the gap sharing between inter and intra
Decision:

Noted


R4-1808957
Accuracy requirements for inter-RAT RSTD measurements





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

Accuracy requirements for inter-RAT RSTD measurements.
Accuracy requirements for inter-RAT E-UTRAN RSTD measurements are added.
(38.133 Draft CR)
Discussion: 

Huawei: we should add the applicability here. 
Decision:

Endorsed


R4-1808965
LS response on measurement gaps for Rel 15 NR positioning






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

LS response on measurement gaps for Rel 15 NR positioning.
RAN4 has discussed the RAN2 LS on measurement gaps for Rel-15 NR positioning and concluded that there is no need to define any new measurement gap patterns for inter-RAT positioning measurements in Rel-15, in addition to what is already supported in LTE. In R4-1808015, RAN4 has provided a response on the applicable measurement gaps for inter-RAT RSTD measurements during RAN4#87.

During RAN4#AH-1807, RAN4 further discussed SFN acquisition of the LTE reference cell when the UE is configured with inter-RAT RSTD measurements in SA NR and concluded that the UE should be able to use autonomous gaps for the LTE SFN acquisition prior to performing the inter-RAT RSTD measurements. The acquired SFN is needed for locating PRS of the LTE cells but also for determining the gap offset included in the RRC indication of a need for gaps for RSTD.

Discussion: 

Decision:

Approved


Other maintenance

R4-1809045
CR on TS38.133 for SA NR - E-UTRAN measurement





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

In SA scenario, UE shall be capable of performing NR - E-UTRAN inter-RAT measurement requirements, and the NR - E-UTRAN measuremen requirements is scaled by a factor K. However, the value of scaling factor K is still TBD.
Clairfiy the scaling factor of K used for SA NR - E-UTRAN measurement requirements.

(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1809065
CR on TS36.133 for handover from E-UTRAN to NR





36.133
  CR-5845  rev  Cat: F (Rel-15) v15.3.0





Source: Huawei, HiSilicon

Abstract: 

Handover requirements are currently incomplete.
· Change additional margin, i.e. 5ms, to 4 OFDM symbols in Tsearch to align with SCell activation delay requirement.

· N1=8.

· N2=1.

· Tsearch = [32* SMTC periodicity + 4*OFDM symbol] for handover to a neighbour cell in FR2.
(36.133 CR)
Discussion: 

Ericsson: we need align it with intra-band handover case.
Intel: we still discuss N1 and N2.
Mediatek: 4 OFMD symbol is changed to ms.
Decision:

Revised to R4-1809538 (from R4-1809065) 


R4-1809538
CR on TS36.133 for handover from E-UTRAN to NR





36.133
  CR-5845  rev  Cat: F (Rel-15) v15.3.0





Source: Huawei, HiSilicon

Abstract: 

Handover requirements are currently incomplete.
· Change additional margin, i.e. 5ms, to 4 OFDM symbols in Tsearch to align with SCell activation delay requirement.

· N1=8.

· N2=1.

· Tsearch = [32* SMTC periodicity + 4*OFDM symbol] for handover to a neighbour cell in FR2.
(36.133 CR)
Discussion: 

Decision:

Endorsed


R4-1808952
Inter-RAT E-UTRA requirements in RRC_CONNECTED for SA NR





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

Inter-RAT E-UTRA requirements in RRC_CONNECTED for SA NR.
Gap sharing is addressed in inter-RAT E-UTRA requirements in RRC_CONNECTED for SA NR.
(38.133 Draft CR)
Discussion: 

Huawei: how to define K, we have no agreement.
Decision:

Noted


5.2.10
CSI-RS based RRM (RSRP/RSRQ/RS-SINR)[NR_newRAT-Core]

R4-1808853
Discussion on CSI-RS based RRM in FR 1 






  CR-  rev  Cat:  () v





Source: LG Electronics Inc.

Abstract: 

In this contribution, we provide our views on clarification of CSI-RS based L3 measurement for intra-frequency with and without measurement gap. 

· Proposal 1: Define new capability (simultaneousRxDataCSIRS-DiffNumerology) for simultaneous reception between CSI-RS and data with different numerology similar as SSB based L3 measurement.

· Proposal 2: CSI-RS transmission for L3 measurement should be restricted within configured measurement gap length, if measurement gap is used for intra-frequency in FR 1 when the numerology of CSI-RS resource is different from the active DL BWP numerology and UE does not support simultaneous reception of multiple numerology for CSI-RS.

· Proposal 3: Following scheduling availability could be defined if measurement gap is not used for intra-frequency in FR 1 when the numerology of CSI-RS resource is different from the active DL BWP numerology and UE does not support simultaneous reception of multiple numerology for CSI-RS.

· UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on CSI-RS symbols to be measured, and on 1 data symbol before each consecutive CSI-RS symbols and 1 data symbol after each consecutive CSI-RS symbols

· Proposal 3-1: To avoid serious opportunity loss for transmission and reception for control/data by scheduling availability, limited CSI-RS configuration which could be transmitted within limited window time like as SMTC should be defined for CSI-RS based L3 measurement.

Discussion: 

Huawei: based on the RAN1 discussion, for proposals they do not conclude on the different numerologies. 
Nokia: That is also our assumption. For #3, we wonder if the same scheduling availability will be used.

LGE: our general view is the similar case. We only consider the same numerologies. 
Intel: This is based on the assumption that L3 RSRP measurement was agreed. We still discusse the corresponding RSRP measurement. For intra-frequency, how is the intra-frequency defined? Whether or not to use gap is related to center frequency of CSI-RS and SSB.
Decision:

Noted


R4-1809084
CSI-RS base measurements for L3 mobility






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper we discuss further the CSI-RS based measurements for L3 mobility.
In this paper we continued the discussion on some of the CSI-RS based mobility, and why this feature adds system benefits. Additionally, we present simulation results related to the potential measurement accuracy vs CSI-RS density. Based on the discussion we make following observations:

Observation 1: Not supporting CSI-RS RRM requirements in Rel-15 will create two distinct device types.

Observation 2: Having two different mobility models already in NR baseline will increase the overall system complexity.

Observation 3: Continuously gap assisted measurement active will have negative impact the overall system performance.

Observation 4: By increasing the CSI-RS density beyond 3 would help reducing the UE measurement BW.

Observation 5: UE can measure CSI-RS for L3 mobility without restrictions if CSI-RS and data have same SCS.

Observation 6: The UE can measure FDM’ed and TDM’ed CSI-RS and SSB based measurements, depending on the UE support of simultaneousRxDataSSB-DiffNumerology.

And we propose:

Proposal 1: Define intra-frequency CSI-RS based measurements for L3 mobility including CSI-RS measurement restrictions depending on UE capability.

For FR2 further analysis would be needed.

Discussion: 

Decision: 

The document was not treated.



R4-1808928
Further discussion on CSI-RS RRM





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

To follow up the discussion in last meeting, we discuss the requirement necessity in this contribution.

Proposal 1: if the associated SSB is configured in neighbour cell, the CSI-RS based intra-frequency gapless RSRP/RSRQ/RS-SINR Measurement for neighbour cell is not needed.

Proposal 2: if the associated SSB is not configured in neighbour cell, the CSI-RS based intra-frequency gapless RSRP/RSRQ/RS-SINR Measurement for neighbour cell is not needed.
Discussion: 

Decision: 

The document was not treated.



R4-1809055
Discussion on CSI-RS based intra-frequency measurement in FR1






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the analysis on the CSI-RS based intra-frequency measurement requirements in NR. The following proposals are provided:
Proposal 1: For CSI-RS based measurement, it is suggested that RAN4 define the measurement period requirements for a CSI-RS resource configured with the associated SSB.

Proposal 2: In FR1, the measurement accuracy requirement for SS-RSRP measurement can be reused for CSI-RSRP measurement.

Proposal 3: The CSI-RS based measurement period TCS-RS_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
	20 samples

	1
	48
	1
	10 samples

	2
	≥96
	1
	5 samples

	3
	≥24
	3
	5 samples


Discussion: 

Decision: 

The document was not treated.



5.2.11
Other requirements[NR_newRAT-Core]

Simultaneous reception and transmissions
R4-1809056
Discussion on remaining issues on simultaneous reception and transmission over CCs and BWPs






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

In this paper, we have the following observation and proposal:

Proposal 1: Clarify that scheduling restriction due to the simultaneous RX beamforming means that UE assumes the resource elements on symbols carrying {SSB for RLM, BFD, L1-RSRP measurement, and CSI-RS for L1-RSRP measurement with repetition ‘on’} are ‘not available for PDSCH’. There is no further restrictions for gNB to schedule PDSCH in the slots carrying these signals.
Proposal2: For SSB based L1-RSRP measurement, scheduling restriction due to the simultaneous RX beamforming is applied during SSB only when the ReportQuantity is configured as “no report”.

Proposal 3: The default QCL assumption or spatial relation for multiple channel/signal(s) among multiple CCs is determined as follows:

Rule#1: SCS in increasing order;

Rule#2: Type of physical channel/signal;

· DL: SSB > Broadcast PDCCH/PDSCH > unicast PDCCH > unicast PDSCH > CSI-RS

· CSI-RS for RLM/BFR > CSI-RS for BM > CSI-RS for CSI acquisition

· UL: PRACH > PUCCH > PUSCH > SRS
· SRS for BM > SRS for NCB > SRS for CB

Rule#3: RNTI of DCI scheduling data channel;

· PDSCH: P-RNTI/SI-RNTI/RA-RNTI > CS-RNTI (Grant free) > C-RNTI (Grant based)

· PUSCH: CS-RNTI (Grant free) > C-RNTI (Grant based) > SP-CSI-RNTI 

Rule#4: CC index in increasing order.
Discussion: 

Decision: 

The document was not treated.


ANR measurement and T321 value
R4-1809303
Initial Analysis on ANR measurement and T321 value for NR






  CR-  rev  Cat:  () v





Source: vivo

Abstract: 

In this paper, initial analysis for the RAN2 ANR LS was provided and the following proposals were provided.

Proposal for the agreement: Confirm that RAN4 do not see an issue in RAN2’s agreement.

Possible answer to Q1: The proposed value of T321:

-
UE served by LTE cell towards NR cell (with and without EN-DC configured): [2]s

-
UE served by NR cell towards NR cell (with and without EN-DC configured): [2]s

-
UE served by NR cell towards LTE cell (without EN-DC configured): 1s

Possible answer to Q2: It is feasible to use autonomous gap for Intra-NR ANR and Inter-RAT ANR towards NR cell.

Possible answer to Q3: It is proposed to set unified performance requirements for FR1/FR2.
Discussion: 

Decision: 

The document was not treated.


LS

R4-1809304
[Draft] Reply LS on RAN2 progress on ANR






  CR-  rev  Cat:  () v





Source: vivo

Abstract: 

RAN4 thanks RAN2 for the LS on RAN2 progress on ANR. RAN4 would like to inform RAN2 on RAN4 discussion and agreement with regard to RAN2 ANR agreements and issues raised in the LS as follows:

· After RAN4 consideration of RAN2 agreements 1 to 4 in the incoming LS, RAN4 confirms that RAN4 do not see an issue in RAN2’s agreements and understanding.

· On the questions 1 to 3, RAN4 provides the following answers:

Q 1: What is the value of T321 for Intra-NR ANR and Inter-RAT ANR with LTE in the following ANR measurement cases:

· UE served by LTE cell towards NR cell (with and without EN-DC configured)

· UE served by NR cell towards NR cell (with and without EN-DC configured)

· UE served by NR cell towards LTE cell (without EN-DC configured)

Answer to Q1: Proposed value of T321 for:

· UE served by LTE cell towards NR cell (with and without EN-DC configured):  is [2]s

· UE served by NR cell towards NR cell (with and without EN-DC configured): is [2]s

· UE served by NR cell towards LTE cell (without EN-DC configured): is 1s

Q 2: Is it feasible to use autonomous gap for Intra-NR ANR and Inter-RAT ANR towards NR cell? 

Answer to Q2: From performance point of view, RAN4 sees no issue on the feasibility to use autonomous gap for Intra-NR ANR and Inter-RAT ANR towards NR cell CGI reporting

Q 3. Is there a difference between FR1 and FR2 for ANR from RAN4 perspective? 

Answer to Q3: In case FR1/2 have different reception performance, different requirements could be considered. However, for DRX based ANR CGI reporting, as the DRX off duration time can be large enough. So, for simplicity, it is proposed to use unified performance requirement value for FR1 and FR2.

Discussion: 

Decision: 

The document was not treated.



5.3
RRM perf (38.133)[NR_newRAT-Perf]

General discussion
R4-1808825
General consideration on NR RRM performance work






  CR-  rev  Cat:  () v





Source: CMCC

Abstract: 

This contribution provides overall discussion on the RRM performance part work. And the observation and discussion are:
Observation 1: there are many work to do to develop NR test in a limited time. It is necessary to do the RAN4 work in an efficient way.
Proposal 1: 
For Q3 (#AH-1807, #88), RAN4 focus on the design of FR1 test( including SA and NSA operation) and the discussion of RX beamforming factor, test environment and side condition for OTA test.
For Q4 (#88bis, #89) , RAN4 start the design of FR2 test( including SA and NSA operation).
Discussion: 

Verizon: Support proposal for FR1. We also want to add the FR2 test cases to Q3 too. We think FR2 tests are important.
Ericsson: In Q3, we should discuss both FR1 and FR2. Many core requirements still need discussion. For testability SI, it is very valuable and there are many open issues. For FR2 and OTA test, we can work in parallel.
AT&T: We are second to Verizon and Ericsson.
Qualcomm: FR2 is also important.

CMCC: we do not intend to deprioritize the important work for other operators. We are open to do work for both FR1 and FR2.

Verizon: We have so many work left for FR2. We need RAN4 emphasize the remaining work and send LS to RAN5.
Nokia: we think FR2 needs be progressed from the beginning.
Decision:

Noted


R4-1808826
Work plan for NR RRM performance part






  CR-  rev  Cat:  () v





Source: CMCC

Abstract: 

In this contribution, work plan for the NR RRM performance work is provided.
Discussion: 

Verizon: the companies have input for all the test cases.
Decision:

Noted


RRM testing principiles

R4-1809181
RRM Testing Principles






  CR-  rev  Cat:  () v





Source: Qualcomm Technologies Inc

Abstract: 

Proposal 1: Define the test scenarios agnostic of CC BW and SCS. 

Proposal 2: Define test scenarios with a scaling factor for number of carriers in CA. 

Proposal 3: Define the test scenarios such that the same scenario is easily adaptable to both EN-DC and NSA mode. 

Proposal 4:  RRM testing for NR in EN-DC should not involve any performance testing for E-UTRA. 

Proposal 5: Multiple tests where the only difference is number of carriers in LTE should not be defined. 

Proposal 6: Requirements for FR1 and FR2 should tested in separate test cases. 

Discussion: 

Ericsson: For #1, it is a good idea. For #2, we do not always to test always with multiple carriers configured. We may need the single carrier tests. For #3, when we do EN-DC for FR2, the FR2 should be done in OTA. That will make it different from FR1 EN-DC. We should provide LTE OTA part. For #4, when the UE measues the E-UTRA, the measurement still work and gap sharing should be ensured to work. For #5 , it is reasonable.


Qualcomm: For FR1 and FR2 comment, we can test LTE and NR separately.

Ericsson: for #6, UE supports the FR1 + FR2 CA. Do I understand that UE can operate in FR1 mode or in FR2 mode?

Qualcomm: we can figure out how we can test them separately.
Decision:

Noted


Ad hoc minutes
R4-1809356
Ad hoc minutes for NR RRM measurement accuracy and mapping table






  CR-  rev  Cat:  () v





Source: Qualcomm
Abstract: 

This contribution provides the way forward on 

Discussion: 

Agreement: 
· RSRP accuracy for FR2: +/-[6]dB
· The number could be revisited and revised in the future RAN meetings.

Verizon: we can use Nokia’s number.
Qualcomm: we can do it better.
Ericsson: for LTE, we start with +/-6dB and had a long discussion. We would like to avoid the same situation.
Decision:

Approved


R4-1809357
Ad hoc minutes for NR RRM test cases






  CR-  rev  Cat:  () v





Source: Huawei
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


5.3.1
RRM measurement accuracy[NR_newRAT-Perf]

Side condition
R4-1808847
Discussion on side condition in FR2






  CR-  rev  Cat:  () v





Source: LG Electronics

Abstract: 

It is for discussion on side condition in FR2 with regard to different beam direction for serving cell and neighbouring cell.
In this paper, we analysed side condition in FR2 with different Tx beam direction from 2 cells. For wanted side condition, we propose as follows.
Proposal 1: For wanted side condition (Ês /IoT) in FR2, Tx beam direction from Cell1 and Cell2 is needed to be same.
Proposal 2: For wanted side condition (Ês /IoT) in FR2, single SS block per SS burst set is needed to be configured.
Discussion: 

Decision:

Noted


R4-1808964
On conditions for measurements and accuracy requirements in 38.133






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

On conditions for measurements and accuracy requirements in 38.133.
The following have been proposed in the contribution.

· Proposal 1: In TS 38.133, conditions specified in Annex B.2 are applicable for both measurements procedure requirements (Section 9) and measurements accuracy requirements (Section 10). No need in LTE-like Annex B.3.

· Proposal 2: Only SCH_RP and SCH Es/Iot conditions are specified in NR, for both measurements procedure requirements and measurements accuracy requirements, provided the term “SCH” covers all SSB signals and channels.

· Proposal 3: Separate tables are used for FR1 conditions and FR2 conditions, while the two tables are specified in the same section.
· Proposal 4: SCH_RP unit is dBm/subcarrier spacing. SCH Es/Iot unit is dB.
· Proposal 5: Do not introduce conditions in Annex B.2 for the INACTIVE state.
Based on the above proposals, a draft CR is provided in [1] for RRC_IDLE and a draft CR is provided in [2] for RRC_CONNECTED.

Discussion: 

Decision:

Noted


CR

R4-1808962
Conditions for measurements and accuracy requirements for RRC_IDLE in 38.133





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

Conditions for measurements and accuracy requirements for RRC_IDLE in 38.133.
Conditions for measurements requirements and accuracy requirements are added.
(38.133 Draft CR)
Discussion: 

Mediatek: for SCH, we do not have it in NR

Ericsson: it is more like the terminology. Do you suggest using SSB? That would be fine.
Intel: do we reuse the same principle to group band by Io.

Ericsson: it is more related to band grouping. We think band grouping should be the same as LTE.
Qualcomm: for Annex B, what is the difference from LTE.

Ericsson: The principle, inter-frequency and intra-frequency the same approach as LTE. The difference is that we have FR2.
Intel: Do we need dB per SCS or dB per 15KHz? 
Decision:

Revised to R4-1809389 (from R4-1808962) 


R4-1809389
Conditions for measurements and accuracy requirements for RRC_IDLE in 38.133





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

Conditions for measurements and accuracy requirements for RRC_IDLE in 38.133.
Conditions for measurements requirements and accuracy requirements are added.
(38.133 Draft CR)
Discussion: 

Qualcomm: we have no agreement onÊs/Iot for FR2.

Ericsson: we can change it to TBD.
Huawei: for band grouping, we need more discussion.
Decision:

Revised to R4-1809539 (from R4-1809389) 


R4-1809539
Conditions for measurements and accuracy requirements for RRC_IDLE in 38.133





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

Conditions for measurements and accuracy requirements for RRC_IDLE in 38.133.
Conditions for measurements requirements and accuracy requirements are added.
(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


R4-1808963
Conditions for measurements and accuracy requirements for RRC_CONNECTED in 38.133





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

Conditions for measurements and accuracy requirements for RRC_CONNECTED in 38.133.
(38.133 Draft CR)
Discussion: 

Huawei: can we use one CR to capture all the side conditions for both idle state and connected state.
Decision:

Revised to R4-1809390 (from R4-1808963) 


R4-1809390
Conditions for measurements and accuracy requirements for RRC_CONNECTED in 38.133





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

Conditions for measurements and accuracy requirements for RRC_CONNECTED in 38.133.
(38.133 Draft CR)
Discussion: 

Decision:

Revised to R4-1809540 (from R4-1809390) 


R4-1809540
Conditions for measurements and accuracy requirements for RRC_CONNECTED in 38.133





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

Conditions for measurements and accuracy requirements for RRC_CONNECTED in 38.133.
(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


Simulation results
R4-1808961
Simulation results for NR RRM measurements accuracy






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Simulation results for NR RRM measurements accuracy.
Observations made for SS-RSRP and SS-RSRQ accuracy:

· Observation 1: The accuracy is worse for synchronous case than for asynchronous case

· Observation 2: The accuracy is up to 1-2 dB worse at Es/Iot=-6 dB compared to Es/Iot=-4 dB.

· Observation 3: The error distribution range increases with SCS, unless the bandwidth is scaled accordingly.

· Observation 4: For 15 KHz, the accuracy is within [-1 dB, 3 dB] in the worst case (which is sync at Es/Iot=-6 dB).

Observations made for SS-SINR accuracy:

· Observation 5: Even for AWGN, there is a negative bias -1 dB, which is increasing up to -3 dB for other channel models.

· Observation 6: The accuracy is worse for sync case.

· Observation 7: The difference between the 95th %-ile and 5th %-ile is in the order of 3 dB for async case and in the order of 5 dB for sync case.

The SS-RSRP, SS-RSRQ, and SS-SINR simulation results are presented in the next sections. In Section 3, we summarize the results for the 5th, 50th, and 95th percentiles. In Section 4, we show CDFs.

Based on the results, the following is proposed for the SSB-based measurement accuracy requirements:

· Proposal 1: The requirements are defined in a generic way, i.e., applicable for sync and async case.

· Proposal 2: Corresponding LTE requirements can be reused for NR SS-RSRP, SS-RSRQ, and SS-SINR.

Based on the proposals above, a draft CR is provided in [2].

Discussion: 

Intel: we have similar simulation results in this meeting. From our simulation results, the accuracy does not change too much. For #2, I think because Ericsson mentioned both FR1 and FR2 here, we wonder if for FR2 we can reuse the same requirements as LTE. We need more discussion for the margin.
Huawei: We have similar view as Intel. LTE may not be directly reused for FR2.
CMCC: for RSRQ, we provide the simulation results. NR has better performance.

Ericsson: for RF margin, we agree with the last comment. In general NR has better performance. We can see the larger RF margin if we reuse LTE requirements. 
Decision:

Noted


R4-1808719
SS block measurement performance requirement
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Source: Intel Corporation

Abstract: 

In this contribution, we propose SS based measurement requirements for RSRP/RSRQ/SINR.

Proposal 1: SS-RSRP Inter frequency absolute accuracy for FR1 is:

Table 1: SS-RSRP Inter frequency absolute accuracy for FR1

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups 
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/SSB sub carrier spacing 
	dBm/BWChannel
	dBm/BWChannel

	(4.5
	(9
	(-4 dB
	TBD
	TBD
	N/A
	-70

	
	
	
	TBD
	TBD
	N/A
	-70

	
	
	
	TBD
	TBD
	N/A
	-70

	
	
	
	TBD
	TBD
	N/A
	-70

	(8
	(11
	(-4 dB
	All
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.


Proposal 2: SS-RSRP Inter frequency relative accuracy for FR1 is:

Table 2: SS-RSRP Inter frequency relative accuracy for FR1

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups 
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/SSB sub carrier spacing 
	dBm/BWChannel

	(4.5
	(6
	(-4 dB
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.




Proposal 3: Re-use LTE RSRQ accuracy requirements for SS-RSRQ FR1.

Proposal 4: Intra-frequency RS-SINR absolute accuracy for FR1 is:

Table 3: Intra-frequency RS-SINR absolute accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	(2.5
	(3.5
	(-3 dB 
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	(3
	(3.5
	(-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.




Proposal 5: Inter-frequency RS-SINR absolute accuracy for FR1 is:

Table 4: Inter-frequency RS-SINR absolute accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	(2.5
	(3.5
	(-3 dB 
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	(3
	(3.5
	(-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.




Proposal 6: Inter-frequency RS-SINR relative accuracy for FR1 is:

Table 5: Inter-frequency RS-SINR relative accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	(3
	(3.5
	(-3 dB 
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	(3.5
	(3.5
	(-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.




Proposal 7: the thermal noise floor is dependent on the SCS(subcarrier spacing), then the minimum level of Io is dependent on the SCS.

Proposal 8: The minimum level of Io for other bands can consider the reference sensitivity delta between other band and Band I.
Proposal 9: For FR2, SS requirement can be the same with that of FR1 in cases where RF margin doesn’t needs to be considered.

Proposal 10: For FR2, SS RSRP absolute accuracy and RSRP inter-frequency relative accuracy is FFS since RF margin of FR2 is FFS.
Discussion: 

Huawei: for RF margin, for RSRQ intra-frequency and inter-frequency absolute requirement are not tightly related to RF margins. For RSRQ inter-frequency relative accuracy, it is related to RF margin.

Intel: We have different understanding. For the relative requirements we may not need consider RF margin. We can have further discussion. 

Huawei: for intra-frequency, in LTE we only define the absolute RSRQ accuracy requirement. There is no relative RSRQ requirement.
CMCC: for #1, we prefer reusing -6dB. For RSRQ accuracy, Intel has proposal without simulation results. We prefer defining the requirements based on simulation results.

Intel: for side condition, -6 and -4 do not offer too much benefit. We are fine to align the side condition for inter and intra. For RSSI, we are not sure if the error will be introduced by measuring RSSI.
Mediatek: even for FR2, we have discussion paper on RF margin. The SSB is not alwas on the center. So we may need to revisit the previous agreement for FR1.

Intel: it would be good to disucss further.
Decision:

Noted


RSRP
R4-1808612
RSRP and Rx beam peak search






  CR-  rev  Cat:  () v





Source: ANRITSU LTD

Abstract: 

This document considers the use of RSRP in an Rx Beam Peak Search, and the related RSRP accuracy requirements.
To decide whether RSRP can be used in an Rx Beam Peak Search, RAN4 is asked to clarify the following points:

· Does the Absolute accuracy Reported RSRP requirement apply to the serving cell itself?

· Does the Relative accuracy Reported RSRP requirement apply with respect to EPRE, between different EPRE values for the serving cell?

· For NR in FR2, would RAN4 be prepared to specify a monotonicity requirement for reported RSRP with respect to EPRE?
Discussion: 

Qualcomm: we understand the issus. But I think we could not do that. We can take relative between the two adjacent values. When we measure the whole sphere, you will see the bias because of calibration error.
Ericsson: beam lock is assumed for search.
Qualcomm: there are some RF requirements to verify the beam peak. It is difficult to search the sphere. We prefer using the RSRP.

Anritsu: Are we happy to incorporate it into requirement.
Decision:

Noted


R4-1808790
Discussion on RRM measurement accuracy
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our initial views on RRM accuracy requirements for NR.

Proposal 1: Subsections should be added to section 10.1 of 38.133 for
· RSRP measurement report mapping 

· RSRQ measurement report mapping

· CA measurement accuracy

· RS-SINR measurement accuracy and report mapping

· SFTD measurement accuracy, if defined for option 4 in late drop

Proposal 2: 4dB RF margin is assumed for FR2 accuracy requirements, including intra-frequency absolute accuracy, inter-frequency absolute and relative accuracy.
Proposal 3: Re-use the same requirements for RSRQ and RS-SINR as in LTE for both FR1 and FR2.
Proposal 4: Side conditions for accuracy requirement should be decided based on RESENSE in RF and conclusion from Testability SI. If spatial conditions are to be considered in accuracy requirements, its impact to the measurement performance should be clarified.
Discussion: 

Decision:

Noted


R4-1808927
Discussion on RRM measurement accuracy performance and RF impairment in NR wide bandwidth
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Source: MediaTek Inc.

Abstract: 

In this contribution, the simulation results for NR measurement accuracy are presented. It is observed that

And we propose

Proposal 1: In FR1, the agreed ±[4.5] dB RSRP intra-frequency absolute accuracy when side condition Es/IoT = -6 dB and ±[2] dB RSRP intra-frequency relative accuracy when side condition Es/IoT = -3 dB in [2] should be confined within the operating band groups with NR BW ≤ 20MHz.
Proposal 2: In FR1, the RF impairment should be considered when specify the corresponding measurement accuracies. When NR BW > 20MHz, the accuracy margins should be extended based on gain variations differences provided in Table 4.

Discussion: 

CMCC: we do not feel comfortable to relax the requirement. It is unreasonable for NR to have worse performance. NR should do better calibration.

Mediatek: Physically the channel is there. If we try to maintain the same accuracy, we need more time and effort for RF calibration. 
Decision:

Noted


R4-1809148
RSRP Measurement Accuracy in FR2
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Source: Qualcomm Incorporated

Abstract: 

In this paper we discussed the RSRP measurement accuracy in FR2 measurements. We propose the following:

Proposal 1: Absolute FR2 RSRP measurements accuracy is defined as in FR1.

Proposal 2: The intra-frequency relative accuracy is defined as the inter-frequency relative accuracy in FR1.
Discussion: 

Decision: 

The document was not treated.



R4-1808768
Link level evaluation results on SS-RSRP accuracy
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Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Decision:

Noted


CR

R4-1809123
RSRP Measurement Accuracy for FR2





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

New Sections with intra-frequency and inter-frequency RSRP measurement accuracy are added.
(38.133 Draft CR)
Discussion: 

Decision:

Revised to R4-1809541 (from R4-1809123) 


R4-1809541
RSRP Measurement Accuracy for FR2





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

New Sections with intra-frequency and inter-frequency RSRP measurement accuracy are added.
(38.133 Draft CR)
Discussion: 

Decision:

Revised to R4-1809551 (from R4-1809541) 


R4-1809551
RSRP Measurement Accuracy for FR2





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

New Sections with intra-frequency and inter-frequency RSRP measurement accuracy are added.
(38.133 Draft CR)
Discussion: 

Intel: RAN5 will use RSRP accuracy to decide MU. But RAN5 will consider the accuracy without external noise.

Qualcomm: most contributer to error is RF margin (calibration error), which could not be reduced with the increasing SNR.
Agreement: RAN4 will continue discussion on whether RSRP accuracy for FR2 can be improved in high SNR conditions.
Decision:

Revised to R4-1809570 (from R4-1809551) 


R4-1809570
RSRP Measurement Accuracy for FR2





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

New Sections with intra-frequency and inter-frequency RSRP measurement accuracy are added.
(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


RSRQ
R4-1808695
Simulation results for SS -RSRQ measurement
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Source: CATT

Abstract: 

In this paper, we provided our initial simulation results for SS-RSRQ measurement for sub-6 band, which may be useful for the discussion on measurement accuracy requirements in NR.
Observation: For sub-6 band, an accuracy ±2dB can be achieved for SS-RSRQ measurements at 5 samples. 

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 RSRQ measurements absolute accuracy of ±4.5 dB shall be adopted for FR1.

Discussion: 

Decision:

Revised to R4-1809320 (from R4-1808695) 


R4-1809320
Simulation results for SS -RSRQ measurement
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Source: CATT

Abstract: 

In this paper, we provided our initial simulation results for SS-RSRQ measurement for sub-6 band, which may be useful for the discussion on measurement accuracy requirements in NR.
Observation: For sub-6 band, an accuracy ±2dB can be achieved for SS-RSRQ measurements at 5 samples. 

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 RSRQ measurements absolute accuracy of ±4.5 dB shall be adopted for FR1.

Discussion: 

Decision:

Noted


R4-1808827
Discussion on measurement accuracy of SS-RSRQ measurement
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Source: CMCC

Abstract: 

This contribution provides discussion on the measurement accuracy of SS-RSRQ. The proposals are:
	SINR(dB)
	Intra-frequency SS-RSRQ
	Inter-frequency SS-RSRQ

	
	Absolute accuracy
	Absolute accuracy
	Relative accuracy

	>= -4
	+-1.5dB
	+-1.5dB
	+-1.5dB

	>= -6
	+-2dB
	+-2dB
	+-2dB


Discussion: 

Decision:

Noted


R4-1809057
Discussion on SS-RSRQ accuracy requirements for RRM measurement in FR1
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Source: Huawei, HiSilicon

Abstract: 

This contribution provides the discussion on the measurement accuracy requirements in NR. The following proposal is provided:
Proposal 1: The existing RSRQ measurement accuracy requirements in LTE can be reused as SS-RSRQ measurement accuracy requirements in NR FR1.
Discussion: 

Decision:

Noted


R4-1809244
SS RSRQ Measurements Requirements in NR






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

In this paper, we provided link level simulation results for SS-based RSRQ measurements in NR bands, for a number of parameter combinations according to the simulation assumptions agreed in [2], with focus on SSS-RSRQ. 

Observation: For both bands, an accuracy of ±2-2.5dB can be achieved for SS-based RSRQ measurements with NR-SSS measurements and a single sample.  

Considering the above observation and the fact that in FR1 similar impairments as in LTE is expected, we recommend RAN4 the following requirement proposal for FR1:

Proposal 1: SS-based RSRQ measurements accuracy of ±2.5 dB shall be adopted for FR1.

Additionally, considering that in FR2 the baseband processing is similar to FR1, the same accuracy requirement can be adopted also for FR2:

Proposal 2: SS-based RSRQ measurements accuracy of ±2.5 dB shall be adopted for FR2.
Discussion: 

Decision:

Noted


CR

R4-1809058
CR on TS38.133 for SS-RSRQ measurement accuracy requirements in FR1





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

· Clairfy intra-frequency absolute SS-RSRQ accuary requirements in FR1.

· Clairfy inter-frequency absolute and relative SS-RSRQ accuary requirements in FR1.
(38.133 Draft CR)
Discussion: 

Decision:

Revised to R4-1809542 (from R4-1809058) 


R4-1809542
CR on TS38.133 for SS-RSRQ measurement accuracy requirements in FR1





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

· Clairfy intra-frequency absolute SS-RSRQ accuary requirements in FR1.

· Clairfy inter-frequency absolute and relative SS-RSRQ accuary requirements in FR1.
(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


SS-SINR

R4-1809245
SS SINR Measurements Requirements in NR
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Source: Qualcomm Incorporated

Abstract: 

In this paper, we provided link level simulation results for SS-based SINR measurements in NR bands, for a number of parameter combinations according to the simulation assumptions agreed in [2], with focus on SSS-SINR. 

Observation 1: For both bands, an accuracy better than ±2dB can be achieved for SS-based SINR measurements with NR-SSS measurements and a single sample in AWGN propagation conditions.

Observation 2: For both bands, an accuracy better than ±4dB can be achieved for SS-based SINR measurements with NR-SSS measurements and a single sample in fading propagation conditions.  

RAN4 is recommended to take the above results and observations into account, when discussing and defining SS-SINR accuracy requirements for NR.
Discussion: 

Intel: you have simulation for FR2. How can we define the accuracy and what is the geni for FR2 case?

Qualcomm: we can properly define the geni. We can do the sensitivity measurement in different directions by knowing the gain. But it is not that simple. UE vendor should have the good idea what RSRP should be.

Intel: It is our concern. Even with your approach, that report include measurement error inside for sensitivity. What mediatek said is important. This geni is always with RF beam or OTA for SINR.

Qualcomm: Sensitivity will have a certain error. But you can measurement antenna pattern very well. We do not know why we should discuss the geni here.

Ericsson: The comment is related what is the ideal RSRP.

Intel: if we are going to define the accuracy requirement, we should know what the ideal RSRP is. The requirement should be testitable.

Verizon: I do not really understand what Intel discussed here. If Intel has additional concern, could Intel provide the analysis here?

Intel: Which part does Verizon not understand? It is difficult to define the geni or ideal. We should know what the assumption of ideal is. If we spend a lot of effort to define the requirement which


Qualcomm: Ideal is measured signal + antenna gain. Make it perfectly testable would be costly.

Ericsson: every test depends on accuracy. I do not see the problem.

Intel: currently RSRP definition considers the antenna gain. We can artificially assume. But depending on UE antenna beamforming gain, the different UEs will see different Iot level and thus has the different accuracy.

LGE: how does TE know the ideal RSRP? If TE does not know antenna gain, TE cannot know ideal RSRP.

Verizon: we encourage companies to reach the agreements.

Qualcomm: we know what RSRP is. We measure RSRP at the baseband. TE may not know. But for testing, we will have some margin.

Mediatek: if the ideal RSRP should consider RF pattern, does it mean the different UE has different RSRP?

Intel: we have similar question as Mediatek.
Mediatek: we have agreemenet that the reference point for FR2 is not antenna connector. We need discussion if the RF margin is needed for FR2.
Decision:

Noted


R4-1808714
Accuracy requirements for SS-RSRQ and SS-SINR in FR1





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

CR to introduce RSRQ and SINR FR1 accuracy requirements. Add dB requirements with same numerical values as LTE RSRQ, SINR accuracy.
(38.133 Draft CR)
Discussion: 

Decision:

Noted


SFTD

R4-1808933
SFTD measurement performance requirements
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Source: Ericsson

Abstract: 

In this contribution we are proposing SFTD measurement accuracy performance requirements for inter-RAT SFTD and EN-DC SFTD.
In this contribution we are propsing to use SSTD measurement accuracy as baseline for SFTD.

Proposal 1: The SFTD measurement accuracy requirement shall use the corresponding SSTD requirement as baseline, i.e., the accuracy of the reported time difference shall be within ±40Ts.

We are also discussing how to structure the SFTD measurement accuracy requirement with respect to side conditions on Minimum Io, which may vary depending on band combinations and SFTD scenario.

A CR draft is provided in [3].

Discussion: 

Decision:

Noted


R4-1808944
Discussion on SFTD measurement accuracy requirements
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Source: ZTE

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: Frame timing boundary offset accuracy requirements for SFTD are to be based on existing timing accuracy requirements for uplink initial transmission.

Proposal 2: For E-UTRA PCell a DL system bandwidth of 1.4 MHz and 3MHz shall be taken into account.

Proposal 3: For NR PSCell different subcarrier spacing of SSB signals shall be taken into account.

Proposal 4: Similar to SSTD accuracy requirements, 4 Ts implementation margin is considered.

Proposal 5: The requirements on accuracy of estimated frame timing boundary offset is to be applicable under the side condition Ês/Iot ≥ -3dB.

Proposal 6: The accuracy requirements of estimated frame timing boundary offset between E-UTRA PCell and an NR PSCell or candidate NR PSCell is defined as in Table 3.

Table 3. Te Timing Error Limit

	Ês/Iot (dB)
	E-UTRA PCell downlink bandwidth (MHz)
	SCS of SSB signals of NR PSCell (KHz)
	Accuracy of TFrameBoundaryPCell - TFrameBoundaryPSCell  (Ts)
	Accuracy of frame boundary offset (Ts)

	(-3 dB
	≥1.4 MHz
	15
	[40]
	[8]

	
	
	30
	[36]
	[7]

	
	
	120
	[31.5]
	[6]

	
	
	240
	[31]
	[6]

	(-3 dB
	≥ 3 MHz
	15
	[28]
	[6]

	
	
	30
	[24]
	[5]

	
	
	120
	[19.5]
	[4]

	
	
	240
	[19]
	[4]

	NOTE:
Ts is the basic timing unit defined in TS 36.211.
	


Proposal 7: No SFTD measurement reporting granularity requirement is needed.

Discussion: 

Ericsson: We wonder if we need take the smaller bandwidth into accout. For the valid EN-DC, the bandwidth of LTE is always wider than 1.4MHz…, e.g., 5MHz.
Mediatek: In this table, we have different values for Ts. For some Ts, there is 0.5 value. We just want to know the intention. IF the SFTD is used to help network, then 4Ts, 0.5Ts seems too accurate to be needed.

ZTE: offline.

Ericsson we are OK to come back in the next meeting.
Decision:

Noted


36.133 CR

R4-1808934
CR 36.133 SFTD measurement performance requirements





36.133
  CR-5838  rev  Cat: B (Rel-15) v15.3.0





Source: Ericsson

Abstract: 

In this CR we are introducing a subclause 9.1.27 with accuracy requirement for SFTD measurements, to be used for both SFTD measurements between PCell and PSCell, and inter-RAT SFTD measurements when no PSCell is configured.
SFTD measurement accuracy performance requirements are missing.

Introducing a subclause 9.1.27 with accuracy requirement for SFTD measurements, to be used for both SFTD measurements between PCell and PSCell, and inter-RAT SFTD measurements when no PSCell is configured.

(36.133 CR)
Discussion: 

Decision:

Noted


R4-1808945
CR to 36.133 on SFTD meaurement accuracy





36.133
  CR-5839  rev  Cat: B (Rel-15) v15.3.0





Source: ZTE

Abstract: 

The UE requirements of SFTD measurement accuracy has not be specified.

•
Added SFTD measurement accuracy requirements.
(36.133 CR)
Discussion: 

Decision:

Noted


Inter-RAT measurement accuracy

R4-1808948
Discussion on inter-RAT measurement accuracy requirements for SA






  CR-  rev  Cat:  (Rel-15) v





Source: ZTE

Abstract: 

In this contribution, we further provide our views on accuracy requirements for E-UTRAN RSRP/RSRQ measurements for NR standalone UE. Based on the observations following proposals are present.
Proposal 1: Inter-frequency RSRP/RSRQ accuracy requirements should be reused for inter-RAT (E-UTRAN) measurements for NR SA UE. 

A companion draft CR [2] is provided to introduce inter-RAT measurement accuracy requirements for SA.
Discussion: 

Decision:

Noted


38.133 Draft CR

R4-1808947
Draft CR to 38.133 on inter-RAT measurement accuracy for SA





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: ZTE

Abstract: 

The E-UTRA measurement accuracy requirement has not been speicified for NR standalone operation.
•
Added E-UTRA measurement accuracy requirement.

•
Added reference to TS 36.300
(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


5.3.2
RSRP/PHR mapping table and band grouping[NR_newRAT-Perf]

RSRP mapping table
R4-1809022
Discussion on RSRP mapping table






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

In this paper, we have the following proposals:

Proposal 1: RSRP for mobility and L1-RSRP mapping table has the same reporting range and reporting step size, that is in the range [-140, -44] dBm with 1dB step size.

Proposal 2: The RSRP mapping table can be specified as below,

	Reported value
	Measured quantity value
	Unit

	RSRP_00
	RSRP ( -140
	dBm

	RSRP_01
	-140 ( RSRP < -139
	dBm

	RSRP_02
	-139 ( RSRP < -138
	dBm

	…
	…
	…

	RSRP_95
	-46 ( RSRP < -45
	dBm

	RSRP_96
	-45 ( RSRP < -44
	dBm

	RSRP_97
	-44 ( RSRP
	dBm

	RSRP_98
	Infinite
	


Discussion: 

Ericsson: since the accuracy requirement will be over the mapping range, we propose to extend the ranges. There would be more beamforming gain compared to LTE. We could have a value for infinite. 

Huawei: for -44dB proposal, it comes from RAN1 agreement. 

Ericsson: RAN1 defined the range. We consider L1-RSRP. For SUL, it is based on L3 or L1 measurement.

Huawei: for SUL, it should be L3.
Decision:

Noted


R4-1809023
Discussion on L1-RSRP mapping table






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

In this paper, we have the following proposals:

Proposal 1: If the higher layer parameter nrofReportedRS is configured to be one, the L1-RSRP mapping table is specified as below,

	Reported value
	Measured quantity value
	Unit

	RSRP_00
	RSRP ( -140
	dBm

	RSRP_01
	-140 ( RSRP < -139
	dBm

	RSRP_02
	-139 ( RSRP < -138
	dBm

	…
	…
	…

	RSRP_95
	-46 ( RSRP < -45
	dBm

	RSRP_96
	-45 ( RSRP < -44
	dBm

	RSRP_97
	-44 ( RSRP
	

dBm

	RSRP_98
	Infinite
	

-


Proposal 2: If the higher layer parameter nrofReportedRS is configured to be larger than one, or if the higher layer parameter group-based-beam-reporting is configured as ‘ON’, Differential L1-RSRP mapping table can be specified as below, 

	Reported value
	Measured quantity value

	differential RSRP_00
	RSRP ( -140 dBm

	differential RSRP_01
	0 dB <= Difference <= 2 dB 

	differential RSRP_02
	2 dB < Difference <= 4 dB

	differential RSRP_03
	…

	…
	26 dB < Difference <= 28 dB

	differential RSRP_15
	Difference > 28 dB and RSRP > -140 dBm


Discussion: 

Ericsson: for beam 30dB lower, network would not use such beam. How many dynamic beams does UE need consider. Value 0 is not needed. We just keep the simple differential table. We just need cover 30dB difference ragne.
Mediatek: Why does network want UE to report beam very lower? Why will network use the beam less than -30dB? 

Huawei: There is no harm for eNB to know which beam is below -140dB.

Ericsson: RAN1 agreed on the approach. We should not introduce the different approach. 

Qualcomm: even for -30dB, I do not see the use case.
Decision:

Noted


----------------------------------------------- Open issues -------------------------------------
Open issues:
· L1 RSRP

· Minimum value could be agreeable: -140dBm

· Maximum value could be selected from following options, but we could take option 2 according to RAN1 agreement.

· Option 1: -40dBm

· Option 2: -44dBm

· L3 RSRP

· Option 1: from -156dBm to -30dBm with 1dB granularity

· Option 2: from -140dBm to -44dBm with 1dB granularity

· Option 3: from -156dBm to -44dBm with 1dB granularity

· L1 differential RSRP : 

· Option 1: From -30dB to 0dB with 2dB granularity

· Option 2: Distinguish the beams with L1-RSRP higher or lower than -140 dBm in differential L1-RSRP reporting (modify the state required by RAN1).

Discussions:
------------------------------------------------------------------------------------------------------
CR

R4-1809024
CR on RSRP mapping table





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

The reporting mapping for RSRP and differential RSRP are specified.
Discussion: 

Decision:

Noted


R4-1809120
RSRP report mapping





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

A new subsection with the RSRP measurement report is introduced in Section 10.
(38.133 Draft CR)
Discussion: 

Decision:

Noted


PHR mapping table

R4-1808769
PH report mapping table for NR






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we provided our view on PH report mapping table. Our proposals are as follows:

Proposal 1: 1dB resolution should be kept for small PH values.
Proposal 2: Larger step size should be applied for large PH values. The step size can be discussed based on the minimum and maximum PH values.
Proposal 3: The value of UE maximum output power specified by EIRP should be considered when PH value range is decided.
Discussion: 

Qualcomm: reusing LTE values is straightforward.

NTT DOCOMO: the maxium number of PCmax is larger than LTE’s. How can we take it into account.

Qualcomm: we still have 20dB margin for scheduler. 

Huawei: The larger bandwidth and higher PCmax, we should extend the mapping table. We see the benefit to enlarge the table.
Decision:

Noted


----------------------------------------- open issues ---------------------------------
Open issues:
· Recommended contribution are R4-1808769(DOCOMO), R4-1809072 and R4-1809073 (Huaewei) based on the agreement in RAN4#86bis meeting, 
· Maximum and minimum values need to be discussed further.
------------------------------------------------------------------------------------------
R4-1809072
On PHR mapping table






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

In this contribution we further discuss the PHR range and mapping in NR. After discussion the following conclusions are provided:

Observation 1: current the low boundary of -23dB in LTE PHR range may not be low enough to cover NR.
Proposal 1: it could be safer to extend the current PHR range a bit.
Proposal 2: RAN4 can start from talbe 1 when defining PHR mapping table in NR.
Table 1: Power headroom report mapping in NR

	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	PH ( -32

	POWER_HEADROOM_1
	-32 ( PH ( -30

	…
	…

	POWER_HEADROOM_10
	-14 ( PH ( -12

	POWER_HEADROOM_11
	-12 ( PH ( -10

	POWER_HEADROOM_12
	-10 ( PH ( -9

	POWER_HEADROOM_13
	-9 ( PH ( -8

	POWER_HEADROOM_14
	-8 ( PH ( -7

	(
	(

	POWER_HEADROOM_50
	27 ( PH ( 28

	POWER_HEADROOM_51
	28 ( PH ( 29

	POWER_HEADROOM_52
	29 ( PH ( 31

	POWER_HEADROOM_53
	31 ( PH ( 33

	…
	…

	POWER_HEADROOM_62
	49 ( PH ( 51

	POWER_HEADROOM_63
	PH ≥ 51


Discussion: 

Ericsson: are we going to consider the difference cases for FR1 and FR2.

Huawei: no need and we send LS out.
Qualcomm: For making the range wider, PHR is going over PUCCH. If the lower power is scheduled, I don’t think PUCCH can be received correctly.
Decision:

Noted


CR

R4-1809073
CR on TS38.133 for PHR mapping





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

Introduce PHR requirement for NR.
(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1809122
Power Headroom Report Mapping





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

A new subsection with the PHR report mapping is introduced in Section 10.
(38.133 Draft CR)
Discussion: 

Decision:

Revised to R4-1809543 (from R4-1809122) 


R4-1809543
Power Headroom Report Mapping





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

A new subsection with the PHR report mapping is introduced in Section 10.
(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


Frequency band grouping
R4-1808958
On frequency bands grouping






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

On frequency bands grouping.
The following have been observed and proposed in the contribution.

· Proposal 1: Separate band groups for FDD and TDD.

· Proposal 2: Separate band grouping tables for FR1 and FR2 are developed

· For FR1, the band grouping is based on non-CA REFSENS requirements for 2 rx ports, i.e., based on TS 38.101-1, Table 7.3.2-1 (Two antenna port reference sensitivity QPSK PREFSENS)

· For FR2, the band grouping is based on non-CA REFSENS requirements, i.e., based on TS 38.101-2, Table 7.3.2.1-1 (Reference sensitivity for power class 1)

· Proposal 3: For FR2, band grouping is the same for the four power classes, while the specific conditions defined for the FR2 band groups are power-class dependent.

· Proposal 4: For the same SCS, the lowest REFSENS among the supported bandwidths is used to determine the group of the band.

· Proposal 5: REFSENS requirements for 15 kHz can be used as a reference for deriving band groups.

· Proposal 6: Band grouping is valid for all numerologies supported by the respective band, e.g., a band X classified to belong group A would belong to the same group for any numerology in the same FR.

· Proposal 7: The steps size is 0.5 dB for defining groups of bands in FR1.

· Proposal 8: Band grouping is derived in a generic way, so it could be used for SA, NSA, or both, when needed. However, a note can be added in the grouping table if some bands are applicable only for some specific deployment types.

A draft CR is provided in [1], based on the proposals above. A WF is provided in [2].

Discussion: 

Huawei: the proposals are aligned with ours. For #3, you mention that we should have different band grouping for different power classes. We can discuss it further. For #4, there are some specific bands which cannot be applied by the group. Comment related to The lowest REFSENS for band, like n28.

Ericsson: for #3, we basically revised the CR. We need different groups for different power classes. For #4, we still understand what the concern is there.
Mediatek: Can we consider the channel bandwidth in you group?

Ericsson: why we should consider the different groups for different bandwidths. The groups are defined based on REFSENS.

Huawei: we have already taken bandwidth into account. The REFSENS depends on the bandwidth.
Samsung: is there any consideration that there are two REFSENS, like band 77?

Ericsson: for bands which have different REFSENS, we place them in the different groups. What is your concern?
Qualcomm: for FR1 the 15KHz SCS and for FR2 the 30KHz SCS are assumed as baseline?

Ericsson: Yes.
Decision:

Noted


---------------------------------- Open Issues ----------------------------------
Open issues:
· Followings sentences could be agreeable:

· Separate tables between FR1 and FR2
· Separate band groups between FDD and TDD

· Define band groups with regard to the REFSENS of the NR operating bands and reuse the LTE band group table as the baseline.
· The steps size is 0.5 dB for defining groups of bands in FR1.

· The band group table for FR2 needs to be discussed further.

-------------------------------------------------------------------------------------
R4-1809034
Discussion on the band grouping and numerologies






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we provide discussions on the REFSENS of each NR band and the relationship between band groups and band REFSENS. Proposals are in a generic way for all the accuracy requirements in NR performance part including RSRP, RSRQ, SINR and also time difference measurement accuracy requirements.

Proposal 1: Define band groups with regard to the REFSENS of the NR operating bands and reuse the LTE band group table as the baseline. 
Discussion: 

Decision:

Noted


Way forward
R4-1808960
WF on frequency bands grouping






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

WF on frequency bands grouping

Discussion: 

Huawei: 
Decision:

Noted


R4-1809036
Way forward on the performance part side conditions






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

Discussion: 

Decision:

Noted


CR

R4-1809035
CR on TS38.133 on the band grouping and numerologies





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

The current version of TS38.133 does not include band grouping tables which are of great importance in deriving measurement requirements. This CR adds NR band grouping information according to confirmed REFSENS of NR bands.
This CR adds NR band grouping information to TS38.133.
(38.133 Draft CR)
Discussion: 

Qualcomm: the Ericsson way is better.
Decision:

Noted


R4-1809037
CR on the RSRP accuracy requirement side conditions





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

This CR fills in the band groups for the side conditions of RSRP accuracy requirements to TS38.133.
(38.133 Draft CR)
Discussion: 

Mediatek: we need modify the title of table.
Intel: The unit in this table for Io would be aligned. 15KHz for FR1 and 30KHz for FR2.

Huawei: we have different idea. We have change the condition for NR compared to LTE.
Mediatek: for inter the side condition should be -4dB.
Qualcomm: we should use SCS.
Decision:

Revised to R4-1809386 (from R4-1809037) 


R4-1809386
CR on the RSRP accuracy requirement side conditions





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

This CR fills in the band groups for the side conditions of RSRP accuracy requirements to TS38.133.
(38.133 Draft CR)
Discussion: 

Mediatek: we need modify the title of table.
Decision:

Revised to R4-1809549 (from R4-1809386) 


R4-1809549
CR on the RSRP accuracy requirement side conditions





38.133
  CR-  rev  Cat: F (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

This CR fills in the band groups for the side conditions of RSRP accuracy requirements to TS38.133.
(38.133 Draft CR)
Discussion: 

Mediatek: we need modify the title of table.
Decision:

Endorsed


R4-1808959
Frequency bands grouping





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

Frequency bands grouping. Frequency bands grouping is added.
(38.133 Draft CR)
Discussion: 

Decision:

Revised to R4-1809384 (from R4-1808959) 


R4-1809384
Frequency bands grouping





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

Frequency bands grouping. Frequency bands grouping is added.
(38.133 Draft CR)
Discussion: 

Decision:

Revised to R4-1809385 (from R4-1809384) 


R4-1809385
Frequency bands grouping





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

Frequency bands grouping. Frequency bands grouping is added.
(38.133 Draft CR)
Discussion: 

Decision:

Revised to R4-1809544 (from R4-1809385) 


R4-1809544
Frequency bands grouping





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

Frequency bands grouping. Frequency bands grouping is added.
(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


RSRQ mapping table and SINR mapping table
R4-1808713
Report mapping for measurements





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

CR to introduce report mapping for RSRP, RSRQ, SINR.
Add missing report mappings based on

L1 SS-RSRP: From -140dBm to -40dBm with 1dB granularity

L1 CSI-RSRP: From -140dBm to -40dBm with 1dB granularity

L1 differential RSRP : From -30dB to 0dB with 2dB granularity

L3 SS-RSRP : From -156dBm to -30dBm with 1dB granularity

SS-RSRQ 

· SS-RSSI-MeasurementSymbolConfig # 0 : From -43dB to 20dB with 0.5dB granularity

· SS-RSSI-MeasurementSymbolConfig # 1,2,3 : From -63dB to 2.5dB with 0.5dB granularity

SS-SINR : From -23dB to +40dB with 0.5dB granularity

(38.133 Draft CR)
Discussion: 

Huawei: Does RAN2 agree to have SS-RSRP and CSI-RSRP. We propse to use the same range for SS_RSRP and CSI-RSRP?

Ericsson: we could also merge the CSI and SS table. We can use the similar approach for L1-RSRP.
Decision:

Revised to R4-1809387 (from R4-1808713) 


R4-1809387
Report mapping for measurements





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

CR to introduce report mapping for RSRP, RSRQ, SINR.
Add missing report mappings based on

L1 SS-RSRP: From -140dBm to -40dBm with 1dB granularity

L1 CSI-RSRP: From -140dBm to -40dBm with 1dB granularity

L1 differential RSRP : From -30dB to 0dB with 2dB granularity

L3 SS-RSRP : From -156dBm to -30dBm with 1dB granularity

SS-RSRQ 

· SS-RSSI-MeasurementSymbolConfig # 0 : From -43dB to 20dB with 0.5dB granularity

· SS-RSSI-MeasurementSymbolConfig # 1,2,3 : From -63dB to 2.5dB with 0.5dB granularity

SS-SINR : From -23dB to +40dB with 0.5dB granularity

(38.133 Draft CR)
Discussion: 

Decision:

Endorsed


--------------------------------------------- Open Issues ------------------------------------
Open issues:
· RSRQ mapping tables:

· Option 1: 
· From -43 dB up to +20 dB with 0.5 dB of resolution when NR-RSSI is measured according to SS-RSSI-MeasurementSymbolConfig # 0. This requires 128 reportable values.

· From -60.5 dB up to +2.5 dB with 0.5 dB of resolution when the NR-RSSI measurement resources are not configured by the higher layers or when the NR-RSSI is measured according to SS-RSSI-MeasurementSymbolConfig # 1, 2 or 3. This requires 128 reportable values.

· Option 2: From -34 dB up to 2.5 dB with 0.5 dB of resolution

· SINR mapping table:

· Option 1: From -23 dB up to +40 dB with 0.5 dB of resolution.

Discussions:
-------------------------------------------------------------------------------------------------
R4-1809137
Analysis of Report Mappings for NR Signal Quality Measurements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This paper analyze report mapping for signal quality measurements.
In this paper we have analysed the measurement reporting ranges for the signal quality measurements in NR. The proposed reporting ranges for different NR signal quality measurements are:

· Proposal 1: SS-RSRQ reporting range is defined from -43 dB up to +20 dB with 0.5 dB of resolution when NR-RSSI is measured according to SS-RSSI-MeasurementSymbolConfig # 0. This requires 128 reportable values.

· Proposal 2: SS-RSRQ reporting range is defined from -60.5 dB up to +2.5 dB with 0.5 dB of resolution when the NR-RSSI measurement resources are not configured by the higher layers or when the NR-RSSI is measured according to SS-RSSI-MeasurementSymbolConfig # 1, 2 or 3. This requires 128 reportable values.

· Proposal 3: SS-SINR reporting range is defined from -23 dB up to +40 dB with 0.5 dB of resolution. This requires 128 reportable values.

A draftCR to TS 38.133 to define the report mappings for the above measurements is provided in [2].

Discussion: 

Qualcomm: we prefer to the same mapping. I do not think network will do anything when it is too low.

Ericsson: In some case the value will be very high. Do you agree?

Qualcomm: we can still use the same mapping. In some configuration, UE may not need to report the high value. 
Agreement: 

· SS-RSRQ reporting range is defined from -43 dB up to +20 dB with 0.5 dB of resolution.

· SS-SINR reporting range is defined from -23 dB up to +40 dB with 0.5 dB of resolution.

Decision:

Noted


CR

R4-1809121
RSRQ Measurement Report Mapping





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

A new subsection with the RSRQ measurement report is introduced in Section 10.
(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1808718
SS-RSRP and CSI-RSRP report mappings






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discussion of report mapping for SS-RSRP and CSI-RSRP

Discussion: 

Decision:

Revised to R4-1809314 (from R4-1808718) 


R4-1809314
SS-RSRP and CSI-RSRP report mappings






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discussion of report mapping for SS-RSRP and CSI-RSRP

Discussion: 

Huawei: in LTE, we use the minimum such larger RSRP range considering eMTC. In NR should we consider the enhanced coverage, SINR -15dB.

Ericsson: In LTE we only have one mapping table. Since we have 7 bit, we do not see the issue since it is not about the accuracy. 
Qualcomm: it is highly likely in the future we should extend the range. It is better that we consider it from now.
Decision:

Noted


5.3.3
RRM test cases[NR_newRAT-Perf]

5.3.3.1
General (test case list\test principle)[NR_newRAT-Perf]

Work plan
R4-1808717
RRM testing considerations and phasing for NR






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Considerations on test cases and phasing in RRM performance work.
Proposal 1 : RAN4 starts to develop RRM tests for NSA and SA operation including FR1, FR2 and FR1+FR2

Proposal 2: For each planned test, RAN4 identifies at least the following NR parameters

· Phase: I or II

· Configuration: SA or NSA or both

· Type of tests e.g. delay, accuracy etc.

· Radio conditions: AWGN or fading

· Number of cells: one or more 

· Subcarrier spacing (e.g. for SSB, PDSCH,&PDCCH)

· Bandwidth

· DRX and non-DRX

· Direction of arrival of signals (any OTA test).

· SSB periodicity e.g. 20 ms

· Number of beams: Lmax =4 (sub-3), Lmax = 8 (3-6 GHz), Lmax = 64 (mmwave)

· FR: FR1, FR2 or both

Proposal 3: Tests covering NR functionality are included in 38.133, including EN-DC

Proposal 4: OTA tests are developed for 

· FR2 SA operation

· FR1+FR2 SA CA operation

· NSA LTE + FR2 operation

· NSA LTE + FR1 + FR2 operation (subject to discussion on number of cells)

Proposal 5: The following workplan is adopted

RAN4 1807AH

· Agree FR1 NSA phase 1 test case list

· Agree FR1 SA phase 1 test case list

· Agree FR1 NSA phase 1 test case list

· Agree FR1 SA phase 1 test case list

RAN4 #88

· Agree FR1 NSA phase 2 test case list

· Agree FR1 SA phase 2 test case list

· Agree FR1 NSA phase 2 test case list

· Agree FR1 SA phase 2test case list

· Review initial phase 1 test case drafts

RAN4#88bis

· Agree phase 1 test case CRs

· Review initial phase 2 test case drafts

RAN4#89

· Agree phase 2 test case CRs

· Discuss testing for late drop features

RAN4#90

· Agree late drop test case list

Discussion: 

Intel: Good summary and good workplan. For OTA, does it mean LTE will be tested by OTA for EN-DC or only FR2 will be tested?

Ericsson: At least to test EN-DC, we need LTE cell. Maybe the question is whether we want to test LTE in the chamber. No.

Intel: one example is that for per-FR test, we may need test there is no impact on FR1 when measuring FR2. From my perspective, we can do the conductive together with OTA.

Ericsson: the connection to UE is OTA. We need check UE performance per-FR in the OTA test and at the same time we could checking ACK/NACK. We do not want to develop the whole set of OTA test for FR1.

Qualcomm: similar understanding.
Huawei: For phase 1 and phase 2, what are phase 1 and 2?

Ericsson: This was the approach when LTE test was developed. Test phase 1 will be developed before phase 2. The need is that phase 2 test cases are also needed in Rel-15.

Mediatek: for #3, does it include SFTD test before EN-DC is configured.

Ericsson: even for RSRP, before PSCell is configured. We would like to put all the interruption into 38.133.
Qualcomm: for NSA, we has the agreement applicability. The LTE is used for provide the connection. For FR1-FR2 CA, we won’t test FR1 CC. We can have some functionality test to verify FR1 works when testing FR2.
Qualcomm: 2 phases are too little. We need more phases. We need agree on the high level principle. We try to limit the test case number to make them simpler. 

Ericsson: We are supposed to finish by December.
Decision:

Noted


Test scenarios and test case list
R4-1808770
General principle for NR RRM test cases






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we provided our view on general principle for NR RRM test cases. Our proposals are as follows:
Proposal 1: 
Test cases for NR RRM in Table 1 should be defined at least, including following new test cases from LTE.

· Link recovery procedures for beam management

· L1-RSRP measurements

· Monitoring of Multiple SSBs

· SFTD measurement before PSCell configured.

· Both interruption-based and gap-based solution are needed.

Proposal 2:
At least following parameters and cases needed to be considered to define each test case:

· Subcarrier spacing
· In general, all of subcarrier spacing should be included for each test cases.

· The number of SSBs to be measured

· Following parameters would also be affected.

· SMTC

· the number of RLM-RSs

· Collision cases between SMTC, measurement gap and RLM

· The requirements when gap sharing factor are configured would also be tested.

Discussion: 
Qualcomm: for #2, does UE should pass the test cases with all SCS or we should define the test cases with all the SCS.
Ericsson: we agree with Qualcomm and we need define the applicability rule.

NTT DOCOMO: we have similar view. For test cases, we should cover all the SCS, and we need applicability rule.
Decision:

Noted


R4-1808716
Test case list for NR






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Test case list for NR.
In this contribution we provide a test case list for NR. Since some core requirements are applicable for SA and EN-DC it is necessary to develop both variants of the testcase. Other test cases such as idle reselection are applicable to SA only. The test case list is provided in section 2.
Discussion: 

Verizon: We need agree on the test case list in this meeting. We need build the test cases for FR2 quickly. We want to prioritize some test cases, which include some basic fundamental aspects.
Qualcomm: how many SCS will be there considering 46 cases?

Ericsson: we can figure out the every the test case.
For essential test cases, the group is expected to agree on the CRs in August meeting.
Intel: is there any intra-frequency cell searching?

Ericsson: we can go through it in the ad hoc.
Decision:

Revised to R4-1809388 (from R4-1808716) 


R4-1809388
Test case list for NR
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Source: Ericsson

Abstract: 

Test case list for NR.
In this contribution we provide a test case list for NR. Since some core requirements are applicable for SA and EN-DC it is necessary to develop both variants of the testcase. Other test cases such as idle reselection are applicable to SA only. The test case list is provided in section 2.
Discussion: 

Decision:

Approved


R4-1809021
General discussion on RRM performance
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Source: Huawei, HiSilicon

Abstract: 

The discussion provides a general consideration on NR RRM performance requirements.
Discussion: 

Decision:

Noted


R4-1809085
RRM test case list discussion
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

Discussion related to RRM test case list and principles.
In this paper we have discussed how to approach the task of defining RRM test cases. Based on the number of RRM test cases for LTE we foresee a significant work amount in NR related to RRM test case development. We propose:

Proposal 1: Use LTE RRM test cases as baseline for NR RRM test cases at least for FR1.

Proposal 2: Based on the NR RRM test cases for FR1 define additional RRM test cases for FR2 where necessary.

Proposal 3: Share the work load of RRM test case work among interested companies in a similar manner as done for 38.133 drafting.

Discussion: 

Decision:

Noted


R4-1809182
NR RRM Test Scenarios 






  CR-  rev  Cat:  () v





Source: Qualcomm Technologies Inc

Abstract: 

Proposal 1: For scenarios where SCS1 imposes a more stringent set of requirements on the UE than SCS2, test case should only be defined for SCS1. 

Proposal 2: Coverage of SCS should be done across requirements rather than testing for every SCS for each requirement.  

Proposal 3: Coverage for TDD and FDD should be across requirements rather than testing for each requirement for both FDD and TDD. In cases where requirements are different for TDD and FDD, RAN4 to prioritize defining test cases for TDD.  

Proposal 4: Divide the test scenario definition into 3 sets, from highest to lowest priority with appropriate timelines to finishing defining test cases for each set. 
Discussion: 

Ericsson: for #1, it is related to UE capability as well. Stringent may be vague.

Qualcomm: for some case, we do know which one is strigent.
Agreement: RAN4 should specify the applicability rule for RRM test cases to reduce the test number conducted for a certain UE under test with respect to SCS.
Decision:

Noted


R4-1809086
Test cases discussion for Idle and Inactive mode






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Discussion related to test cases for Idle and Inactive mode.
In this paper we have presented our view related to the RRM performance test cases needed for Idle state and Inactive state.

Discussion: 

Mediatek: we have the similar proposal and more proposals.
Verizon: for dual connective with LTE lower band and FR2 as the PSCell, in that condition, the idle mode is really critical.

Nokia: this is just test case rather than the prioritization.

Intel: Reusing the test cases for idle state and inactive mode is fine. Do we need to test all?
Agreement: for idle state and inactive state, UE just needs to pass the test under either idle state or inactive state.
Decision:

Noted


OTA testing
R4-1808715
Discussion on RRM OTA testing






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discussion on OTA tests for NR performance work.
Proposal 1: OTA tests are developed for 

· FR2 SA operation

· FR1+FR2 SA CA operation

· NSA LTE + FR2 operation

· NSA LTE + FR1 + FR2 operation (subject to discussion on number of cells)

Proposal 2: For release 15 RRM tests, the focus should be on verifying RRM core requirements rather than antenna performance

Observation 1: The OTA test environment is necessarily simpler than the conducted test environment especially in terms of number of emulated cells.

Observation 2: Nominal SS-RSRP at the UE receiver, and nominal SS-RSRP difference at the UE receiver when signals arrive from a different AoA are in general unknown in OTA tests

Observation 3: SINR at the UE receiver is in general unknown in OTA tests when interference arrives from a different AoA than the serving cell.

Proposal 3: RAN4 needs to discuss the role of UE antenna gain and beam sweeping in determining test requirements.

Discussion: 

Decision: 

The document was not treated.



5.3.3.2
RMC and OCNG[NR_newRAT-Perf]

R4-1808800
Discussion on RMC for RRM performance






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution proposes the RMC user for RRM tests.
Proposal 1: Schedule SS/BPCH blocks every 20ms for the baseline RMC configuration.

Proposal 2: SS/PBCH blocks are transmitted within the active bandwidth part. 

Proposal 3: SS/PBCH blocks and PDCCH/PDSCH do not overlap in frequency domain. 

Proposal 4: PDCCH/PDSCH is not scheduled during the SMTC window. 

Proposal 5: PRB#0 of SS/PBCH is set to nPRB=0 in the active bandwidth part. 

Proposal 6: All the common search spaces (paging, SI, RAR, etc.) are configured with the RMSI CORESET.

Proposal 7: Apply SS/PBCH and RMSI CORESET multiplexing pattern 1 for both FR1 and FR2.

Proposal 8: RMSI CORESET starts at the same PRB as SS/PBCH, i.e., RB offset 0 in pdcch-ConfigSIB1.

Proposal 9: Set DDSUU for TDD UL/DL configuration every 5ms for SCS=15kHz. For higher SCS, scale the number of DL/UL slots accordingly. DL/UL ratio in the flexible slot ‘S’ is FFS.

Proposal 10: RAN4 specifies 4 RMC configurations: 

· SCS=15kHz with 10MHz for FDD (below 3GHz in FR1) and 4 SS/PBCH blocks within SS burst,

· SCS=15kHz with 10MHz for TDD (below 3GHz in FR1) and 4 SS/PBCH blocks within SS burst,

· SCS=30kHz with 20MHz for TDD (above 3GHz in FR1) and 4 SS/PBCH blocks within SS burst, and 

· SCS=120kHz with 100MHz for TDD (FR2) and 16 SS/PBCH blocks within SS burst.

Proposal 11: RAN4 configures PDCCH/PDSCH scheduling for RMC as follows:

· Use the same subcarrier spacing as SS/PBCH block, 

· Allocate 24PRB for PDSCH as same as LTE, and 

· Set PDSCH MCS to 1/3 QPSK. 

Discussion: 

Decision:

Noted


R4-1808801
Downlink power allocation for RRM performance






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution proposes the downlink power allocation used for RRM test.
Proposal 1: RAN4 will specify the DL power allocation as follow:

· EPRE of PBCH DMRS, PDCCH DMRS, PDSCH DMRS, OCNG DMRS, PSS, and NZP-CSI-RS are set relative to SSS EPRE

· EPRE of physical channels (PBCH, PDCCH, PDSCH, OCNG) are set relative to the EPRE of associated DMRS (e.g., PDSCH to PDSCH DMRS)

Proposal 2: OCNG relative power level of the i-th virtual UE is defined as γi = PDSCHi EPRE / OCNG EPRE.

Discussion: 

Decision: 

The document was not treated.



R4-1809038
OCNG and patterns
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Source: Huawei, HiSilicon

Abstract: 

In the below tables we list the proposed typical OCNG configurations to start the work with, in which most of the parameters the way we see it are in their most utilized values.

	Parameters
	Typical value
	Notes

	Duplex mode
	TDD, FDD
	NR supports both FDD and TDD

	Slot configurations for TDD
	DDDSU
	We may need to further discuss about the specific slot/symbol configurations for TDD OCNG patterns

	OCNG frequency allocation
	Edge wise allocation, e.g., #0-12, #37-50 PRB for 20MHz/30KHz
	50% central PRBs are used by the test UE and the remaining resource are used for OCNG

	Frequency range
	FR1
	The baseline assumption is that,

FR1: conducted

FR2: OTA

	Sub-carrier spacing
	30KHz
	

	MBSFN
	N/A
	


With the configurations listed in the above table, we are able to fill in the requirements for NR OCNG with certain patterns. The initial work of defining NR OCNG is proposed to start with the patterns we build in our other paper. Below is an example of the patterns we proposed to add to the requirement specification.

	Table A.x-1: OP.y TDD: OCNG TDD Pattern with 20MHz BW/30KHz SCS in FR1

Relative power level [image: image70.wmf]PRB

g

 [dB]

PDSCH Data
Slot
0

1,2

3

Allocation Note 2
#0-12, #38-50 PRB
0
0

0

Note 1
Note 1:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter[image: image71.wmf]PRB

g

is used to scale the power of PDSCH.

Note 2:   This allocation applies for the outer OCNG allocation and it is numerology dependent.




Discussion: 

Decision: 

The document was not treated.


R4-1809059
Discussion on PDCCH Reference Measurement Channel in FR1
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Source: Huawei, HiSilicon

Abstract: 

This contribution provides the discussion on the parameters setting for PDCCH reference measurement channels, and the following proposal is given.

Proposal 1: For FR1, the test settings on PDCCH transmission in Table 1 are suggested to be defined as PDCCH reference measurement channels.

Table 1: Configurations of PDCCH reference measurement channels

	Parameters
	Values

	Channel bandwidth (
[image: image72.wmf]CORESET

RB

N

) + Subcarrier spacing
	-
20MHz (48RBs) + 30kHz

-
10MHz (48RBs) + 15kHz

-
40MHz (96RBs) + 30kHz

	Number of Tx/Rx antennas
	1Tx2R

	Control region OFDM symbols (CFI)
	2 symbols

	DCI Format
	1-0

	Aggregation level
	8CCE

	DMRS precoder granularity
	6

	REG bundle size
	6

	Mapping from REG to CCE
	Distributed


Discussion: 

Decision: 

The document was not treated.


R4-1809138
Analysis of SS-OCNG Patterns for NR Cells in RRM Tests
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Source: Ericsson

Abstract: 

This paper discusses SS-OCNG patterns for using in NR cells in the RRM tests cases.
In this paper we have analysed the SS-OCNG patterns for generating noise in RRM tests for SSB based measurement requirements. The following 8 different SS-OCNG patterns for NR cells used in RRM test cases are provided to cover all RRM test scenarios:

· SOP.1 FDD FR1: One pattern for FDD for 15 KHz SS-SCS without RMC for sub-3 GHz bands,

· SOP.2 FDD FR1: One pattern for FDD for 15 KHz SS-SCS with RMC for sub-3 GHz bands,

· SOP.1 TDD FR1: One pattern for TDD for 15 KHz SS-SCS without RMC for sub-3 GHz bands,

· SOP.2 TDD FR1: One pattern for TDD for 15 KHz SS-SCS with RMC for sub-3 GHz bands,

· SOP.3 TDD FR1: One pattern for TDD for 30 KHz SS-SCS without RMC for 3-6 GHz bands,

· SOP.4 TDD FR1: One pattern for TDD for 30 KHz SS-SCS with RMC for 3-6 GHz bands,

· SOP.1 TDD FR2: One pattern for TDD for 120 KHz SS-SCS without RMC for FR2 bands,

· SOP.2 TDD FR2: One pattern for TDD for 120 KHz SS-SCS with RMC for FR2.

A draft CR to TS 38.133 to define the SS-OCNG patterns is provided in [3].

Discussion: 

Decision: 

The document was not treated.



Way forward
R4-1808802
Way forward on RRM test configurations






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This is the way forward on RMC and DL power configurations for RRM test.

Discussion: 

Decision:

Revised to R4-1809400 (from R4-1808802) 


R4-1809400
Way forward on RRM test configurations






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This is the way forward on RMC and DL power configurations for RRM test.

Discussion: 

Agreement: FFS [up to 2] SS/PBCH block(s) for each different AoA for FR2
Decision:

Approved


CR

R4-1809039
Adding OCNG and patterns for RRM test cases





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

Adding OCNG specification and patterns for the following scenarios,

FDD:
OCNG FDD pattern 1: outer resource blocks allocation in 20MHz BW/30KHz SCS in FR1

OCNG FDD pattern 2: full bandwidth allocation in 20MHz BW/30KHz SCS in FR1

TDD:
OCNG TDD pattern 1: outer resource blocks allocation in 20MHz BW/30KHz SCS in FR1

OCNG TDD pattern 2: full bandwidth allocation in 20MHz BW/30KHz SCS in FR1
(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1809139
SS-OCNG Patterns for RRM Tests





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Ericsson

Abstract: 

This CR specifies SS-OCNG patterns for using in NR cells in the RRM tests cases.
The following SS-OCNG patterns are introduced:

· SS-OCNG patterns for FDD in FR1 (sub3 GHz) for 15 KHz SCS with and without RMC

· SS-OCNG patterns for TDD in FR1 (sub3 GHz) for 15 KHz SCS with and without RMC

· SS-OCNG patterns for TDD in FR1 (3-6 KHz) for 30 KHz SCS with and without RMC

· SS-OCNG patterns for TDD in FR2 for 120 KHz SCS with and without RMC381
(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1809060
CR on TS38.133 for PDCCH Reference Measurement Channel in FR1





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

Introduce the test setting of on PDCCH reference measurement channels.
(38.133 Draft CR)
Discussion: 

Decision:

Noted


R4-1809074
CR on TS38.133 for PDSCH Reference Measurement Channel in FR1





38.133
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Huawei, HiSilicon

Abstract: 

Introduce PDSCH RMC.
(38.133 Draft CR)
Discussion: 

Decision:

Noted


5.3.3.3
RRM measurement procedure[NR_newRAT-Perf]

R4-1808791
Initial discussion on RRM test for measurement procedures
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our initial views on RRM test cases for NR measurement procedure.

Proposal 1: For intra-frequency measurement without gap, the test cases should be defined for
· with and without SSB index reading

· multiple SMTC periods

· non-DRX, DRX with <=320ms cycle and DRX with >320 cycle

· with and without measurement gap configured 

· FR1 and FR2

· with and without SCell, including de-activated SCells

Proposal 2: For intra-frequency measurement with gap, the test cases should be defined for
· with and without SSB index reading

· multiple SMTC periods

· non-DRX, DRX with <=320ms cycle and DRX with >320 cycle

· with per-UE and per-FR measurement gap 

· multiple gap patterns

· FR1 and FR2

Proposal 3: For inter-frequency measurement, the test cases should be defined for
· with and without SSB index reading

· multiple layers with different SMTC on different layers 

· non-DRX, DRX with <=320ms cycle and DRX with >320 cycle

· with per-UE and per-FR measurement gap (including measurement based on effective MGRP) 

· multiple gap patterns

· FR1 and FR2

· with and without MG sharing with intra-frequency measurement 

Proposal 4: For inter-RAT measurement on E-UTRA, the test cases should be defined when other gap based NR measurement is configured.
Proposal 5: RRM test cases for L1-RSRP measurement for beam reporting, and L1-RSRP measurement for candidate beam detection should be defined after core requirements are finalized.
Discussion: 

Decision: 

The document was not treated.



5.3.3.4
RRM measurement accuracy performance[NR_newRAT-Perf]

5.3.3.5
Idle state and inactive state mobility[NR_newRAT-Perf]

R4-1808832
Discussion on RRM Test Case for SA NR Idle State Mobility






  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek inc.

Abstract: 

In this paper, we review the test case in LTE Idle State and give some suggests for SA NR Idle State test case design.

Proposal 1: In NR SA Idle State, it could defines the test case as follow.
· NR to NR FR1

· Intra frequency

· Inter frequency

· NR to NR FR2

· Intra frequency

· Inter frequency

· NR to E-UTRAN FDD

· NR to E-UTRAN TDD

Proposal 2: It is suggested to start from 15KHz SCS in FR1 and 120KHz in FR2 for both SSB and data.
Proposal 3: It is suggested to use 10MHz as the default bandwidth in FR1, FFS in FR2.
Proposal 4: It is suggested to use 20ms as the default SMTC periodicity and 0ms as the SMTC offset.
Proposal 5: It is suggested to start from single Tx beam. In intra-frequency test case, it could use 2 Tx beams to verify the new cell re-selection criteria from RAN2.
Proposal 6: It is suggested to use TDM configuration for SSB with Paging and RMSI and SSB set in the first half-radio frame and Paging/RMSI set in the second half-radio frame.
Proposal 7: It is suggested to use short PRACH periodicity for avoiding unexpected test result.
Proposal 8: It is suggested to re-use the framework of LTE test case to design NR SA test case and define different time period based on FR.
Proposal 9: In intra-frequency test case, different target cell could set different rangeToBestCell values and different Tx beam numbers to evaluate cell re-selection criteria based on power or beam number. 
Discussion: 

Decision:

Noted


5.3.3.6
Connected state mobility[NR_newRAT-Perf]

R4-1809087
Test cases for connected state
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

Discussion regarding test cases for connected state. In this paper we have presented our view related to the RRM performance test cases needed for connected state.
Discussion: 

Decision: 

The document was not treated.



5.3.3.7
Timing and Signal characteristics (RLM/Interruption/(de)activation)[NR_newRAT-Perf]

R4-1808792
Initial discussion on RRM test for RLM
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our initial views on RRM test cases for NR RLM.

Proposal 1: RAN4 could consider how to design NR RLM test case to verify that UE does not recover when the radio condition is below Qin.
Proposal 2: For RLM, the test cases should be defined for
· RLM based on SSB, RLM based on CSI-RS, and RLM based on SSB + CSI-RS 

· Single and multiple RLM-RSes

· non-DRX, DRX with <=320ms cycle and DRX with >320 cycle

· with and without measurement gap configured 

· FR1 and FR2

· RLM-RS being non-overlapping with SMTC, partially overlapping with SMTC and fully overlapping with SMTC (FR2)

· With and without Rx beam sweeping (FR2)

· D=1 and D=3 (CSI-RS based RLM, if D=1 requirements are defined)

· With and without SCell (if scheduling restriction does not apply for SCells)

Proposal 3: RAN4 should investigate the issue of difference between Tx SINR and Rx SINR for RLM test case design.
Discussion: 

Decision: 

The document was not treated.



R4-1808857
Tests for SSB based RLM
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Source: Qualcomm Incorporated

Abstract: 

This paper proposes SSB based radio link monitoring tests for NR. Following has been proposed:

Proposal 1: Use PDCCH Reference Measurement Channels as defined in Table 1 for SSB based RLM tests.

Proposal 2: Use the tests defined in Table 2 and Table 3 for out-of-sync SSB based radio link monitoring for FR1 TDD.
Proposal 3: Use the tests defined in Table 4 and Table 5 for out-of-sync SSB based radio link monitoring for FR2 TDD.

Proposal 4: Use the tests defined in Table 6 and Table 7 for out-of-sync SSB based radio link monitoring for FDD.

Proposal 5: Use the tests defined in Table 8 and Table 9 for in-sync SSB based radio link monitoring for FR1 TDD.

Proposal 6: Use the tests defined in Table 10 and Table 11 for in-sync SSB based radio link monitoring for FR2 TDD.

Proposal 7: Use the tests defined in Table 12 and Table 13 for in-sync SSB based radio link monitoring for FDD.
Discussion: 

Decision: 

The document was not treated.



5.4
Demodulation and CSI (38.101-4/38.104)[NR_newRAT-Perf]

5.4.1
UE demodulation and CSI[NR_newRAT-Perf]

Ad hoc miniutes
R4-1809323
Ad hoc minuts for NR UE demodulation and CSI performance






  CR-  rev  Cat:  () v





Source: Samsung
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Revised to R4-1809346 (from R4-1809323) 



R4-1809346
Ad hoc minuts for NR UE demodulation and CSI performance
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Source: Samsung
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Revised to R4-1809347 (from R4-1809346) 



R4-1809347
Ad hoc minuts for NR UE demodulation and CSI performance
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Source: Samsung
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


Way forward

R4-1808807
Way forward on the test configurations for UE demodulation and CSI reporting tests






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This is the way forward on DL power configurations for UE demodulation and CSI reporting test.

Discussion: 

Decision:

Revised to R4-1809332 (from R4-1808807) 


R4-1809332
Way forward on DL power allocation and SNR definition for UE RF and demodulation requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This is the way forward on DL power configurations for UE demodulation and CSI reporting test.

Discussion: 

Samsung: it should apply for both demod and CSI. For SNR definition, we use option 1 in LTE. Can we use Option 1.
Ericsson: we prefer Option 1.
Qualcomm: the intention is to capture the DMRS boosting.
R&S: Option 1 is for demod and maybe option 2 is for RRM.
Intel: we should define the SNR per beam transmission.
R&S: What is problem that we define diverse SNR for each channel? In OTA, we need remind the people how to define the SNR. We need make it clear.
Decision:

Revised to R4-1809344 (from R4-1809332) 


R4-1809344
Way forward on DL power allocation and SNR definition for UE RF and demodulation requirements
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Source: Ericsson

Abstract: 

This is the way forward on DL power configurations for UE demodulation and CSI reporting test.

Discussion: 

Decision:

Approved


R4-1809348
Way forward on parameters for PDSCH demodulation requirments
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Source: Intel, NTT DOCOMO
Abstract: 

This contribution provides the way forward on 

Discussion: 

Intel: Remove the slide of performance metric.
NTT DOCOMO: should study 30%.
Ericsson: we should have 30% TP for test point.
Huawei: we agree with Ericsson on 30% test point.
NTT DOCOMO: agree with Ericsson.
Samsung: we prefer to keep it FFS.
NTT DOCOMO: the test purpose is very clear, i.e., verifying the soft combining.
Intel: 70% has already checked the soft combining. RAN1 agreement is that the soft combinining is up to implementation. Unless we see the whole package, we cannot agree with this.
AT&T: I do not see the hard why we could not introduce 30%.
Ericsson: if we are talking about the soft buffer, it is related UE capability. We cannot mix the two concepts together. Here we just verify the soft combining. Soft buffering and soft combining are separate thing. For RAN1 LS, it is related to soft buffering. Here we want to verify the soft combining.
Samsung: If the purpose is to verify the soft combining, the low SNR and low rank test would be acceptable.
Samsung: Change to “Introduce one more requirement with 1 symbol for FR1 FDD with 10MHz and 15kHz SCS (for LTE-NR coexistence scenario)” on Slide #8.
Mediatek: for TRS, not always full PRB can be used. Maybe 52RPB.

Intel: it should be full bandwidth part.
Huawei: for Slide #12, we have concern to include all the reference receiver types.

Intel: we do not understand the concern. We just want to introduce a limited number of test cases for RML.

Huawei: We do not object to show the better gain of RML. We should first focus on the enssential feature and after that we can introduce the advanced receiver.

AT&T: We support Intel view. We should have limited test case for RML
Decision:

Revised to R4-1809392 (from R4-1809348) 



R4-1809392
Way forward on parameters for PDSCH demodulation requirments
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Source: NTT DOCOMO, Intel
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


R4-1809393
Simulation assumptions for NR PDSCH demodulation performance requirements
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Source: Intel
Abstract: 

This contribution provides the way forward on 

Discussion: 

Ericsson: how to have the test case splitting depends on the way forward for TDD UL-DL configuration.

Intel: based on the online discussion, we can have separate discussion.
Decision:

Approved


R4-1809349
Way forward on PDCCH demodulation requirements






  CR-  rev  Cat:  () v





Source: Ericsson
Abstract: 

This contribution provides the way forward on 
Agreement: 
· Introduce additional requirements with 1 symbol control channel for FR1 FDD with 10MHz and 15kHz SCS (for LTE-NR coexistence scenario)

· FFS: whether to add one more test case or replace one of the test cases in the list. 
Discussion: 

Decision:

Approved


R4-1809350
Way forward on PBCH demodulation requirements






  CR-  rev  Cat:  () v





Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Intel: should we include the soft combining? Why do we not use soft combining for PBCH? Intel/Samsung: We should consider power saving and for access it is allowed to use 2Rx.
NTT DOCOMO: in some band where 4Rx is mandated the 4Rx requirement is needed. We would like to further discuss with other operators.
Samsung: In LTE we have 4Rx feature. Do we have any requirement with 4Rx?
Huawei: PBCH is not testiable. What is the harm to define the requirements for 4Rx?
Decision:

Revised to R4-1809391 (from R4-1809350) 



R4-1809391
Way forward on PBCH demodulation requirements






  CR-  rev  Cat:  () v





Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Huawei: add 1x4.
CMCC: support 1x4
Samsung/Intel: from power saving purspose,4Rx should not be included.
Huawei: not introducing PBCH requirement with 4Rx conflicts RAN decision.
Decision:

Noted


R4-1809351
Summary of operators’ input for TDD DL-UL configuration






  CR-  rev  Cat:  () v





Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Samsung: we have concern on define all the requirements for all the UL-DL configurations, which will increase the workload. We have concern on the timeline.
Intel: We need the default the setting. For one case, we can cover all the UL-DL configurations to make the work management.
CMCC: It would be difficult to select one UL-DL configuration considering the input from different regions. We need figure out a way to ensure test coverage and at the same time we should reduce the test case number.
Qualcomm: have concern on the test case number.

Ericsson: LTE success depends on the physical layer design… For NR TDD is important. Our suggestion is that if we assume pick one DL-UL patterns for each SCS. We can split the test cases: some with a certain configuration.
NTT DOCOMO: we can agree on the generic solution. We support Ericsson solution.
CMCC: Intel solution is not neutral. 
Decision:

Revised to R4-1809394 (from R4-1809351) 



R4-1809394
Summary of operators’ input for TDD DL-UL configuration






  CR-  rev  Cat:  () v





Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Revised to R4-1809553 (from R4-1809394) 



R4-1809553
Summary of operators’ input for TDD DL-UL configuration
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Source: Ericsson, Verizon, AT&T, CMCC, NTT Docomo, KDDI
Abstract: 

This contribution provides the way forward on 

Discussion: 

Samsung: for PDCCH and CSI, we should focus on on UL-DL configuration. This way forward is just for PDSCH.

Ericsson: CSI should follow the demodulation approach.

Samsung: For CSI, the agreement is that we should downselect the configurations.

NTT DOCOMO: what is the concern to have all the configurations?

Samsung: I have concern on PDCCH and CSI. We would like to check operators’ view on CSI. For PDSCH, our concern is on the future proof. In the future, if there is only one test case for a certain future, how can we split the test case with respect to UL-DL configuration?
Intel: We collect the input from operators. In this meeting, not all the operators are here. What if more operators ask more configurations?

CMCC: If not going with the solution, we cannot move forward.
Huawei: For the final testing, will we have the different setup.

Ericsson: you need talk to operators.

Huawei: I would like to check operator view.

CMCC: To Huawei UE needs pass all the tests with all the different configurations. We canno just test part of them. That is why we agree to equally divide the test cases.

NTT DOCOMO: this time it is not first time to discuss the UL-DL configuration.

Huawei: for the long term, it is not a final solution.

CMCC: even though we choose one as baseline and define a requirement with the multiple configurations, we have the same situation in the future for the new feature.

Samsung: we have timeline. I am not saying that there are several options there. For the future, how can we proceed? LTE we have ten configurations. We only pick up one configuration. We do not see the problem.

Ericsson: There is no benefit what we should do in the next release.

Samsung: for future release we will follow the same logic here.

Huawei: companies have concern that splitting the test cases equally according to multiple UL-DL configurations. We should make decisions based on the simulation results.

CMCC: we are OK with Samsung proposal for CSI.
Decision:

Revised to R4-1809555 (from R4-1809553) 



R4-1809555
Summary of operators’ input for TDD DL-UL configuration
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Source: Ericsson, Verizon, AT&T, CMCC, NTT Docomo, KDDI
Abstract: 

This contribution provides the way forward on 

Discussion: 

Agreement: On page #6, for the second priority of TDD UL-DL configuration, the deadline for input is August meeting.
Decision:

Approved


R4-1809358
Way forward on NR UE CSI reporting requirements






  CR-  rev  Cat:  () v





Source: Samsung
Abstract: 

This contribution provides the way forward on 

Discussion: 

Intel: in general we are fine. 
AT&T: do you capture the assumption for DMRS.

Samsung: no. we can follow the assumptions for demodulation requirements.
Agreement: The simulation assumptions in the contribution are for initial simulation campaign and in the future the change of parameters in the assumption is not precluded.
Agreement: The TRS and PTRS configuration should follow the agreement for PDSCH demodulation requirements.
Decision:

Approved


R4-1809359
Way forward on channel model for NR UE demodulation and CSI requirements






  CR-  rev  Cat:  () v





Source: Huawei
Abstract: 

This contribution provides the way forward on 

Discussion: 

Intel: add ULA high. Remove the correlation from Mode #1 and #2.
Decision:

Revised to R4-1809398 (from R4-1809359) 



R4-1809398
Way forward on channel model for NR UE demodulation and CSI requirements
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Source: Huawei
Abstract: 

This contribution provides the way forward on 

Discussion: 

Agreement: companies are encouraged to run PDSCH simulations for different simplified channel modles and make decision on the simplified channel modle based on the simulation results in the future meeting.
Decision:

Approved


R4-1809399
Way forward on channel mdoel for NR UE demodulation and CSI requirements for FR2






  CR-  rev  Cat:  () v





Source: Qualcomm
Abstract: 

This contribution provides the way forward on 

Discussion: 

· Channel Model Option 1:

· Supported by Intel, Huawei, HiSilicon, Oppo, AT&T, Ericsson

· Channel Model Option 2:

· Supported by Qualcomm, Verizon 

Working assumption: Channel Model Option 1 will be used for FR2.

· Companies will provide the simulation results based on working assumption

· Companies are requested to provide more input to confirm the working assumption in August meeting. And final comfirmation of working assumption will be based on majority companies’ view.

Qualcomm: from Qualcomm perspective, the Channel Model Option 1 cannot reflect the reality.
Verizon: for us, we do not think Option 1 can reflect the mmWave condition in terms of Doppler.
Decision:

Noted


Email discussion summary
R4-1808912
Email discussion summary for NR UE simulation assumption and simulation cases






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Abstract: 

Discussion: 

Decision:

Noted


Work plan
R4-1809297
General discussion of work plan for UE demodulation performance requirements






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

1: stage 1: mandatory for this year;

2: stage 2: for next year

Discussion: 

Decision:

Noted


5.4.1.1
38.101-4 specification structure[NR_newRAT-Perf]

---------------------------------- open issues ------------------------------------------
· Issue 1: How to differentiate frequency ranges / different test methods

· Option1: Using  separate sections for Conductive test and OTA test (‘Pure baseband test’)  

· Option2: Using separate tables or dedicated sub-section to clarify the applicable rules for frequency ranges and test methods

· Option 3: Using separate sections for different frequency ranges (FR1, FR2, and interworking across FR1+FR2)

· Issue 2: Annex structure (Ericsson R4-1809126)
[image: image73.jpg]Q Align the first (A-F) and second clause (e.g. X.1-X.6) numbering and title among UE performance
spec and UE RF specs. Suggested structures are the following.

— Annex A (normative): Measurement channels — Annex E (normative): Environmental conditions
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= A2ULRMC =E.2Environmental
= A3DLRMC oE.2.1 Temperature
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=F.7 Spectrum Flatness




-----------------------------------------------------------------------------------------------
R4-1808743
Views on TS 38.101-4 NR UE performance requirements specification structure






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

Discussion: 

Decision:

Noted


R4-1808913
Proposals on 38.101-4 specification structure






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Abstract: 

Discussion: 

Decision:

Noted


R4-1808914
TS 38.101-4 draft skeleton






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Abstract: 

Discussion: 

Decision:

Revised to R4-1809554 (from R4-1808914) 


R4-1809554
TS 38.101-4 draft skeleton






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Abstract: 

Discussion: 

Decision:

Approved


R4-1809125
Annex structure for UE performance spec 38.101-4






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Approval

Discussion: 

Decision: 

The document was not treated.



R4-1809126
LS to RAN5 for the NR UE performance spec structure






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Approval

Discussion: 

Decision: 

The document was not treated.



R4-1809285
Further discussion on the specification structure for 38.101-4






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

Share our view about the specification structure of TS 38.101-4

Discussion: 

Decision: 

The document was not treated.



5.4.1.2
General: common parameters and scenarios[NR_newRAT-Perf]

------------------------------------------ Open issues ------------------------------------------
· Configuration of channel bandwidth and SCS

· Q1: Do we need to have default configuration of {Channel bandwidth, SCS} for UE performance requirements?

· Candidate options

· FR1 FDD:  15 kHz + 10 MHz or 15 kHz + 20 MHz

· FR1 TDD: 30 kHz + 40 MHz

· FR2: 120 kHz + 100 MHz

· Q2: Do we need additional dedicated test cases for several combinations of {Channel bandwidths, SCS} besides of default test set-up?

· Candidate options

· FR1 FDD: 5 MHz + 15 kHz

· FR1 TDD: 30 kHz +20 MHz, 100 MHz + 30 kHz

· FR2: 100 MHz + 60 kHz, 120 kHz + 200 MHz

· TDD DL/UL configuration

· Q1: Do we need default configuration for each SCS if multiple configurations introduced under certain SCS(s)?
· Q2: Special sub-frames configurations for 15 kHz
· Candidate options: 
· Option1: S =12D+1Gp+1U (previous RAN4 agreements)
· Option2: S = 10D+2Gp+2U (Huawei)
· Q3: Configurations for 30 kHz?

· Candidate options: Default: 

· Option 1: DDDSU, S = 10D+2Gp+2U

· Option 2: DS1S2U, S1= 10D +2Gp+2U, S2= 12D+2Gp

· Additional test cases:

· DL heavy: 7D1S2U, S=4D+6Gp+4U 

· UL heavy: SU, S =12D+2Gp

· URLLC: DSDSDSDSUU,S=10D+2Gp+2U

· Q4: Configurations for 60 kHz?

· Candidate options: 

· Option 1:DDDSU,S=10D+2Gp+2U

· Q5: configurations for 120 kHz?

· Default:

· Option 1:DDDSU,S=10D+2Gp+2U

· Option 2: DDSU, S = 12D+2Gp

· Additional configurations:

· Option 1: None

· Option 2: DSUU, S=12D+2Gp

· SNR definition and power allocation
· SNR definition: Define SNR for NR based on the following equation 
[image: image74.png]23/FBLA 555 EFRE
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· DL power allocation: (Ericsson)
· RAN4 will specify the DL power allocation as follow:
· EPRE of PBCH DMRS, PDCCH DMRS, PDSCH DMRS, OCNG DMRS, PSS, and NZP-CSI-RS are set relative to SSS EPRE
· EPRE of physical channels (PBCH, PDCCH, PDSCH, OCNG) are set relative to the EPRE of associated DMRS (e.g., PDSCH to PDSCH DMRS)
· EPRE of PTRS is set relative to the associated PDSCH
· OCNG relative power level of the i-th virtual UE is defined as γi = PDSCHi EPRE / OCNG EPRE
· Others
· SA/NSA requirements, CA/DC/SUL requirements
· Q1: Applicable rule for SA and NSA requirements
· Q2: LTE configurations of NSA requirements
· Tx EVM (Intel)
· FR1: TX EVM = 6% for QPSK/16QAM/64QAM and 3% for 256QAM

· FR2: Total TX EVM = 6% for QPSK/16QAM/64QAM

· Option 1: PN is explicitly modelled. Remaining TX EVM is modelled as AWGN.

· Option 2: PN CPE effects are explicitly modelled. All TX EVM is modelled as AWGN.

----------------------------------------------------------------------------------------------------
R4-1808744
Views on NR UE Demodulation and CSI reporting requirements
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Source: Intel Corporation

Abstract: 

Discussion: 

Decision:

Noted


R4-1808806
Downlink power allocation for UE demodulation requirements
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Source: Ericsson

Abstract: 

This contribution proposes the downlink power allocation used for RRM test.

Discussion: 

Decision:

Noted


R4-1808859
TDD Slot Patterns for Demodulation Performance Tests
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Source: Qualcomm Incorporated

Abstract: 

Discussion: 

Decision:

Noted


R4-1808891
BW-SCS combinations for demodulation performance tests






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

Discussion: 

Decision:

Noted


R4-1808910
Views on common parameters of NR performance requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Abstract: 

Discussion: 

Decision:

Noted


R4-1809124
NR UE performance test scenarios and test lists
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Source: Ericsson

Abstract: 

Discussion

Discussion: 

Decision:

Noted


R4-1809258
On SNR definition for NR






  CR-  rev  Cat:  (Rel-15) v





Source: Rohde & Schwarz

Abstract: 

Discussion: 

Decision:

Noted


R4-1809286
Discussion on UL-DL configuration for NR demodulation performance requirements
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Source: Huawei, HiSilicon

Abstract: 

Discussion on the UL:DL configuration for NR demodulation performance requirements for different scenarios

Discussion: 

Decision:

Noted


R4-1809296
Discussion on NR demodulation performance requirements for different SCS
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Source: Huawei, HiSilicon

Abstract: 

make the NR demodulation performance requirements SCS agnostic

Discussion: 

Decision:

Noted


R4-1809298
Discussion on the general configurations for NR demodulation performance requirements
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Source: Huawei, HiSilicon

Abstract: 

In this contribution, we discuss the parameters for NR UE PDSCH demodulation performance requirements.

Discussion: 

Decision:

Noted


5.4.1.3
PDSCH[NR_newRAT-Perf]

------------------------------------------------ Open issues -------------------------------
· Performance metric

· Question1: Do we need to introduce specific test cases with 30% TP?

· Candidate options:

· Option 1: Introduce specific test cases

· Option 2: Rel-15 focused on normal test cases with 70% TP only

· Question2: Do we need to introduce URLLC specific test cases in Rel-15?

· Question 3: Test metric for URLLC specific test cases if any

· Option 1: SNR for 10-5 BLER

· FRC

· Question 1:  MCS levels for introduce requirements?

· Option 1: 

· QPSK MCS4, 16QAM MCS13, 64QAM MCS 24 (64QAM table)

· 256QAM MCS 24 (FR1 only)  (256QAM table)

· Option 2: 

· QPSK MCS4, 16QAM MCS13, 64QAM MCS 19 (64QAM table)

· 256QAM MCS 20 (FR1 only) (256QM table)

· Question 2: Do we need additional test cases for LDPC base graph 2?

· HARQ parameters and RV sequence

· Question 1: RV sequence?

· Option 1: {0,2,3,1}

· Option 2: {0,1,2,3}
· Question 2: Do we need to consider typical eNB processing time for deciding number of HARQ process?

· Candidate options:

· Option1: 4 slots for 15kHz, 7 slots for 30kHz, 8 slots for 60kHz, 12 slots for 120kHz

· Question 3: Number of HARQ for different configurations

· FR1 FDD:

· FR1 TDD:

· FR2: 

· PDSCH scheduling

	Companies
	PDSCH mapping type
	PRB bundling
	Symbol length



	Intel
	Type A first priority
	2 and 4 RBs
	

	NTT DoCoMo
	
	WB
	

	Ericsson
	Full PRB allocation
	2 and WB
	

	Huawei
	
	
	

	CTC
	Both Type A and Type B
	
	12/13 symbols for Type A

2 symbols for Type B

	AT&T
	Type A and Type B
	
	2,4, 7symbols for mini slots

	Qualcomm
	Type A
	2 and WB
	


· Reference singal configuration

	Companies
	DMRS  (Type, length)
	FDM between DMRS and data
	TRS

	Intel
	Type 1 

1 symbol FL DMRS with 1/2 additional symbol
	For layer 1 and layer 2

	2 slots pattern, periodicity 10ms or 20 ms, offset 1 slot, 0 dB boosting.

	NTT DoCoMo
	FDM DMRS and data for layer 2
	Layer 2 only
	

	Huawei
	FDM DMRS and data for layer 1 and layer 2
	For layer 1 and layer 2
	

	Qualcomm
	Type-1
1Front-loaded and 1 additional symbol
	Layer 1 only
	X = 2 slots, Y = 20ms, B = BWP.

	Ericsson
	Type 1

1 Front-loaded and 1 /2 additional symbol.
	
	TRS

	AT&T
	1 symbol FL DMRS with upper to 1 additional symbol
	
	2 slots pattern, periodicity 10ms or 20 ms, offset 1 slot, 0 dB boosting.


· Reference receiver

	Samsung
	LMMSE-IRC and R-ML for SU-MIMO

	Huawei
	MMSE-IRC for layer 1

R-ML for layer >=2


--------------------------------------------------------------------------------------------------
R4-1808604
On NR PDSCH demodulation requirements
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Source: China Telecom

Abstract: 

Discussion: 

Decision:

Noted


R4-1808740
NR PDSCH UE demodulation requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

Discussion: 

Decision:

Noted


R4-1808741
NR PDSCH simulation results






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

Discussion: 

Decision:

Noted


R4-1808771
Views on UE demodulation requirements






  CR-  rev  Cat:  () v





Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Decision:

Noted


R4-1808858
Test Cases for Single-Carrier PDSCH Demodulation Performance






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

Discussion: 

Decision:

Noted


R4-1808892
Initial Simulation Results for Demodulation Performance






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

Discussion: 

Decision:

Noted


R4-1808911
Initial Simulation results for PDSCH






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Abstract: 

Discussion: 

Decision:

Revised to R4-1809331 (from R4-1808911) 


R4-1809331
Initial Simulation results for PDSCH
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Source: Samsung

Abstract: 

Discussion: 

Decision:

Revised to R4-1809361 (from R4-1809331) 


R4-1809361
Initial Simulation results for PDSCH






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Abstract: 

Discussion: 

Decision:

Noted


R4-1808935
Initial simulation results on NR PDSCH






  CR-  rev  Cat:  () v





Source: CMCC

Abstract: 

Discussion: 

Decision:

Noted


R4-1808939
Initial link evaluation results for PDSCH performance alignment






  CR-  rev  Cat:  (Rel-15) v





Source: DOCOMO Communications Lab.

Abstract: 

Discussion: 

Decision:

Noted


R4-1808943
Test point and soft buffer verification for PDSCH requirements






  CR-  rev  Cat:  (Rel-15) v





Source: DOCOMO Communications Lab.

Abstract: 

Discussion: 

Decision:

Noted


R4-1809127
Simulation results for NR UE PDSCH demodulation tests






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discussion

Discussion: 

Decision:

Noted


R4-1809248
PDSCH demodulation requirements for NR






  CR-  rev  Cat:  (Rel-15) v





Source: AT&T

Abstract: 

Discussion: 

Decision:

Noted


R4-1809300
Simulation results for PDSCH demod performance
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Source: Huawei, HiSilicon

Abstract: 

In this contribution, we provide the simulation results for NR PDSCH demodulation performance requirements.

Discussion: 

Decision:

Noted


5.4.1.4
Control channel[NR_newRAT-Perf]

PDCCH

-------------------------------------------- Open issues ----------------------------------------
· Test metric

· Potential agreements:  SNR @ 1% Pm-dsg
· Aggregation level

· Potential agreements: {2, 4, 8} ? 

	Intel
	2,4,8

	China Telecomm
	2,4,8,16

	CATT
	2,4,8

	Huawei
	2,4,8

	Samsung
	2,4,8

	NTT DoCoMo
	1,2,4,8,16

	Ericsson
	8,16


· CORESET configuration

	Companies
	CORESET BW
	Time Duration
	Interleaved and non-interleaved
	Precoding granularity

	China Telecomm
	
	
	Both, L=2 for interleaved
	

	CATT
	
	1,2
	
	

	Intel
	24,48,96 for FR1

24,60 for FR2
	1,2
	Both
	

	Qualcomm
	
	2 (symbol 0 and 1)
	
	Same as REG Bundle size

	Samsung
	Close to full BW with 6RB granularity 

24,48,96
	1,2
	Both 

Bundle size L =6 for non-interleaved; Interleaved: L = 2 for symbol length 1 and 2
	Same as REG bundle size

	Huawei
	24,48 and full BW
	1,2
	Both
	REG Bundle Size

	Ericsson
	
	1
	Both
	


· DCI format

	Intel
	1_0,1_1,

	China Telecomm
	1_0, 1_1

	CATT
	1_0,1_1  36bits

	Huawei
	1_0,1_1

	NTT DoCoMo
	Proposal 4: The bit size of DCI format 1_0 and 1_0 except for frequency domain resource assignment is as follows.

· For DCI format 1_0: 28 bits 

· For DCI format 1_1: Maximum number within the set of bit sizes when all of mandatory features in DCI format 1_1 are turned on.

The same principle can be applied for DCI format 0_0 and 0_1.

Proposal 5: The bit size of DCI format 0-0 and 0-1 except for frequency domain resource assignment (and padding bits if any) is as follows.

· For DCI format 0_0: 21 bits 

· For DCI format 0-1: Maximum number within the set of bit sizes when all of mandatory features in DCI format 1_1 are turned on.

	Samsung
	· DCI format 1_0: 28 bits +[image: image75.wmf]é
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· DCI format 1-1: 43~65 bits + [image: image76.wmf]é
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· Receiver assumption

· Potential Agreements:  MMSE?

· MIMO Tx Rx

	Intel
	1 ports at initial stage, 

1*2, 1*4 for FR1

1*2 for FR2

	China Telecomm
	1/2Tx, 2Rx and 4Rx for FR1

1/2 Tx, 2Rx for FR2

	Ericsson
	1,2 Tx

	Samsung
	2Tx


-------------------------------------------------------------------------------------------------------
R4-1808605
On NR DL control channel demodulation requirements






  CR-  rev  Cat:  (Rel-15) v





Source: China Telecom

Abstract: 

Discussion: 

Decision:

Noted


R4-1808692
Discussion on NR PDCCH demodulation requirement






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Abstract: 

Discussion: 

Decision:

Noted


R4-1808693
Simulation assumptions for NR PDCCH demodulation tests






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Abstract: 

Discussion: 

Decision:

Noted


R4-1808757
NR DL Control Channel Requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

Discussion: 

Decision:

Noted


R4-1808860
High level requirements for PDCCH demodulation performance tests






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

Discussion: 

Decision:

Noted


R4-1808909
Views on PDCCH test cases






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Abstract: 

Discussion: 

Decision:

Noted


R4-1808940
Initial link evaluation results for PDCCH






  CR-  rev  Cat:  (Rel-15) v





Source: DOCOMO Communications Lab.

Abstract: 

Discussion: 

Decision:

Withdrawn


R4-1808942
Views on NR PDCCH demodulation requirements
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Source: DOCOMO Communications Lab.

Abstract: 

Discussion: 

Decision:

Noted


R4-1809128
Simulation results for NR UE PDCCH demodulation tests
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Source: Ericsson

Abstract: 

Discussion

Discussion: 

Decision:

Revised to R4-1809322 (from R4-1809128) 


R4-1809322
Simulation results for NR UE PDCCH demodulation tests
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Source: Ericsson

Abstract: 

Discussion

Discussion: 

Decision:

Noted


R4-1809130
Discussion on PDCCH channel realization and testing time
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Source: Ericsson

Abstract: 

Discussion

Discussion: 

Decision:

Noted


R4-1809253
Performance requirement for 1 symbol PDCCH for LTE-NR co-existence scenarios
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Source: AT&T

Abstract: 

Discussion: 

Decision:

Noted


R4-1809301
Discussion on NR PDCCH demodulation performance requirements
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Source: Huawei, HiSilicon

Abstract: 

Discuss and share our views on the open issues for PDCCH demodulation performance requirements

Discussion: 

Decision:

Noted


PBCH
R4-1808805
Simulation assumption of NR PBCH demodulation requirements
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Source: Ericsson

Abstract: 

This contribution proposes the simulation assumption NR PBCH demodulation requirements.

Discussion: 

Decision:

Noted


R4-1809302
Discussion on NR PBCH demodulation performance requirements
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Source: Huawei, HiSilicon

Abstract: 

Discuss and share our views on the open issues for PBCH demodulation performance requirements

Discussion: 

Decision:

Noted


5.4.1.5
CSI reporting[NR_newRAT-Perf]

------------------------------------------------ Open issues --------------------------------------
· Test scope

· Q1: Necessity of CRI +CSI test cases
· Introduce both CRI+CSI test case in Rel-15 (Samsung, AT&T)
· Do not introduce CSI reporting CRI requirements for FR2; (Intel)
· Postpone the discussion of Rel-15 NR CSI reporting CRS test/requirement for FR1 until the feature list is finalized in RAN1.
Huawei: we would like to focus on the prioritized features since RAN1 does not finalize the feature.
Samsung: the feature has been finalized in RAN1. In NR there will be hybrid beamforming and we should introduce the the beamforming test.

Intel: we do not need to say that since LTE has it NR should have it. We should respect to what we agreed in the session, i.e., RAN4 will focus on the mandatory features for demodulation.

Samsung: this is for eMBB service. One of key feature is the massive MIMO. The key feature for massive MIMO is CRI. Since CRI was introduced from LTE, we do not see the difficulty to define the corresponding requirements. Regarding the timeline, we can treat it in phase II for Rel-15.
Ericsson: we support to introduce the test case for it. It would not be difficult for test. The feature list has been finalized in last RAN.

Intel: for the feature, we also understand that RAN has the feature list. It is not clear whether CRI+CSI is mandatory feature yet. If the finalized number of CRI is just one, we do not need such test.

Huawei: about the feature list, those features are still open.

Ericsson: many open issues. Our intention is to verify the basic feature.
· Q2: Necessity of CRI+L1-RSRP test cases?
· Introduce CRI/L1-RSRP test case in Rel-15 (Samsung, AT&T)
· Need be aligned with RRM session (Intel)
Huawei: according the agreed way forward, L1-RSRP test case should be introduced in either demod or RRM.
Samsung: L1-RSRP should be introduced in Rel-15. We prefer to introduce it in demodulation specification rather than RRM test cases. L1-RSRP should be in the CSI framework.
Intel: In RRM, L1-RSRP accuracy requirement will be defined and to meet the accuracy some processing on samples are needed.
Samsung: for CRI+L1-RSRP reporting, it is mandatory for FR2 and FFS for FR1. We should introduce it for both FR1 and FR2.
Ericsson: for RSRP, we prefer to define the reporting requirement of CRI+L1-RSRP in CSI part. Maybe we should think about what is the metric for this RSRP.
Chair: Further discuss it with both RRM and demod experts.
· Q3: test cases for semi-persistent CSI reporting type and semi-persistent NZP CSI-RS resources setting? 
· In Rel-15 besides periodic CSI report and aperiodic CSI report, additional test case for semi-persistent report also need to be included (Samsung)
· In Rel-15, besides periodic aperiodic CSI-RS resources configuration, additional test case for semi-persistent CSI-RS resource needs to be included. (Samsung)
Samsung: although the feature is optional, we would like to introduce this since the features will save overhead. The test case is not difficult. We prefer to consider it in Phase II.
Intel: It is important feature. But let us first focus on the mandatory first. We should prioritize some work.

Samsung: we are not against the previous agreement. We are fine to put it in phase II. What is the technique concern why we could not introduce it in phase II.
Qualcomm: What is the phase II?

Samsung: Phase I include this meeting and next meeting. Phase II include October and November.

Qualcomm: I do not think it is possible to agree on the testing for phase II.

Huawei: I think for the demodulation perspective there is no fundamental difference of semi-persistent CSI from periodic and aperiodic CSI.

Samsung: there will be no additional test method or workload. It is just functionality test. No simulation is needed.

Ericsson: Fully support focusing on the mandatory features. But we cannot say periodic, aperiodic, semi are the same.
· Q4: Number of CSI-RS resources setting?
· Rel-15 focused on 1 NZP CSI-RS resource and 1 CSI-IM resource configuration for CSI report. CSI-IM used for interference measurement (Samsung)
· Q5: Number of CSI report and BWP?
· Rel-15 focused on single BWP/CC with 1 CSI reporting configured (Samsung).

· Channel bandwidth and SCS

	Company
	FR1
	FR2

	Samsung 
	· FR1 FDD: 10MHz & 15kHz

· FR1 TDD: 40MHz & 30kHz
	· FR2: 100MHz &120kHz



	Ericsson
	30kHz:20,40,100MHz
	120kHz:100MHz

	Intel
	10MHz/15KHz

20MHz/30KHz

40MHz/30KHz
	100MHz/60KHz

200MHz/120KHz

	Tentatvie agreement
	10MHz/15KHz for FDD
40MHz/30KHz for TDD
	100 MHz + 120 kHz 




Can we follow the agreements for demodulation requirements?
Samsung: we verify the combiantions of bandwidth and SCS and in the CSI we would like to focus on the default setting.
Qualcomm/Huawei: Agree with Samsung.
· Other parameters: CQI table, rank, MIMO configuration and CQI, PMI granularity

	Company
	CQI tables
	MIMO configuration
	Rank
	CQI PRB granularity 
	PMI PRB granularity

	Samsung 
	FR1 (CQI table 2)

FR2 (CQI table 1)


	Static CQI:2Tx2Rx,2Tx4Rx for FR1

2Tx2Rx for FR2

For PMI

4,8, 16,32 Tx

with 2Rx,4Rx for FR1
	
	WB for static CQI

SB for fading


	WB and SB

	NTT DoCoMo
	FR1 (CQI table 2)

FR2 (CQI table 1)
	FR1: 2,4,8 Tx with 2,4 Rx

FR2: 2, 4 Tx with 2,4Rx 
	1,2,3,4 for FR1

1,2 for Fr2
	Wideband


	Wideband



	Ericsson
	CQI table 2 (FR1)

CQI table 1 (FR2)
	For FR1: 16Tx,32Tx, 2/4Rx

For FR2: 2T2R
	1,2,3,4 for FR1

1,2 for FR2
	Wideband
	Wideband

	Intel
	CQI table 2 (FR1)

CQI table 1 (FR2)
	FR1: 2,4,8 Tx with 2,4 Rx

FR2: 2Tx with 2Rx 
	1,2,3,4 for Fr1

1,2 for FR2
	Wideband


	Wideband



	Tentative agreement
	FR1 (CQI table 2)

FR2 (CQI table 1)


	CQI: 
FR1: 2x2, 2x4
FR2: 2x2
PMI:
 FR1: 4x2, 8x2
· FFS for up to 32 Tx ports

· Reduce the number of test cases
· 8Tx port is for wideband PMI test
     4x4, 8x4 
· FFS for up to 32 Tx ports

· Reduce the number of test cases
· 8Tx port is for wideband PMI test
FR2: 2x2
	FR1: 1,2,3,4
FR2: 1,2
	Wideband
FFS Subband
	Wideband
FFS Subband


------------------------------------------------------------------------------------------------------
R4-1808742
Discussion on NR UE CSI feedback performance requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

Discussion: 

Decision:

Noted


R4-1808772
Views on UE requirements for CSI reporting
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Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Decision:

Noted


R4-1808906
Views on CSI test scope
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Source: Samsung

Abstract: 

Discussion: 

Decision:

Noted


R4-1808907
Views on CQI test cases
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Source: Samsung

Abstract: 

Discussion: 

Decision:

Noted


R4-1808908
Views on PMI test cases
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Source: Samsung

Abstract: 

Discussion: 

Decision:

Revised to R4-1809330 (from R4-1808908) 


R4-1809330
Views on PMI test cases
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Source: Samsung

Abstract: 

Discussion: 

Decision:

Noted


R4-1809251
DMRS assumptions for CSI reporting
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Source: AT&T

Abstract: 

Discussion: 

Decision:

Noted


5.4.1.6
Channel model [NR_newRAT-Perf]

---------------------------------------- open issues --------------------------------------------
· Issue 1: FR1 TDL simplified Method

· Candidate options:
· Option 1: Choose strongest paths that contribute to [X%] of total power (Ericsson).
· X=90% for TDL-A 
· X=87% for TDL-C
· Option 2: Choose strongest paths that contribute to [X%] of total power for TDL-A and TDL-C (Intel).
· X = 90% or 95%
· Depend on Test equimpement vendor checking
· Option 3: Choose 9 paths for TDL-A and TDL-C using the frequency correlation method (Huawei)
Agreement: from test equipment point of view, the PDP with less than or equal to 12 paths is acceptable.
· Issue 2: FR1 Doppler frequency or Doppler shift (target maximum speed)?
· Low speed: 
· TDD 10Hz (3km/h)
· [FDD 5Hz (3km/h)]
· Medium speed: 100Hz (30km/h)
· High Speed: 400Hz (120km/h)
· High speed train scenarios: 
· FFS maximum Doppler shift
· Need further discussion on the channel model
· FFS SCS and CP length for high speed performance requirements
Ericsson/Samsung: we should consider impact of high speed scenario on RRM.
Intel: do you want to introduce the requirement for SFN?
· Issue 3: FR1 Power delay profiles
· TDL-A with Delay spread RMS=30ns
· TDL-B with Delay spread RMS=100ns
· TDL-C with Delay spread RMS=300ns
· TDL-D and TDL-E can be considered in the future release if needed
· Issue 4: FR1 Delay spread values:

· Option 1: 30 ns

· Option 2: 100 ns

· Option 3: 300 ns

· Issue 5: FR1 MIMO correlation models
· ULA Low

· ULA medium
· X-pol low, 

· X-pol Medium-A, 
· X-pol spatially high
-------------------------------------------------------------------------------------------------------
R4-1808758
Propagation channel models for UE demodulation requirements
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Source: Intel Corporation

Abstract: 

Discussion: 

Keysight: for Doppler part, it was said that further study is needed. But we should not delay the work. To us it is not realistic. We strongly support option 2. In case antenna correlation model, we have proposal from Qualcomm to consider different correlation, which needs more study. But it seems that we can figure out a way to complete the channel model in this meeting.

Intel: we do not think chaning Doppler needs a lot of efforts. We would like to make TDL more simple for FR2. CDL model is studied in RAN1 and a alignement campain was orgianized. If using CDL, RAN4 also need a campaign.
Qualcomm: similar comment as Keysight. TDL model does not present the realistic scenario. The proposal does not account the different Doppler for different cluster… We would like to have more realistic channel model.

Intel: We would like to see some performance comparison between proposed channel models.

Qualcomm: We have to align the channel model. But we have to align any channel model. We should pick up model which makes more sense.

Intel: In the paper, we have analysis that by using Doppler shift+Doppler spread TDL model can represent the Doppler spectrum of CDL. We do not see too much difference.

Keysight: On Doppler, option 2 represents the realisitic scenario better considering the Doppler and correlation are coupled.
Decision:

Noted


R4-1808773
Views on channel models
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Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Decision:

Noted


R4-1808797
Channel Model for FR2 Demodulation Requirements
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Source: Qualcomm Incorporated

Abstract: 

This paper proposes a framework for defining and generating channel models to test demodulation requirements for FR2. Following has been proposed:

Proposal 1: Use option2 to generate channel model from CDL channel models defined in TR 38.901 for FR2 demodulation performance testing.

Proposal 2: Use gNB antenna element pattern defined in Table 1 for generating channel model using option2.

Proposal 3: Use UE antenna element pattern defined in Table 2 for generating channel model using option2.

Proposal 4: gNB antenna orientation should be set as (α, β, γ) = (φAOD, θZOD – 90, 0) with respect to GCS for generating channel model using option2, where φAOD and θZOD correspond to the cluster with the strongest power in the base CDL channel table in TR 38.901.

Proposal 5: UE antenna orientation should be set as (α, β, γ) = (φAOA, θZOA – 90, 0) with respect to GCS for generating channel model using option2, where φAOA and θZOA correspond to the cluster with the strongest power in the base CDL channel table in TR 38.901.

Proposal 6: UE direction should be chosen as [image: image78.png](8, @) = (acos (vy), atan (2))



 for generating channel model using option2, where vector [image: image80.png]


 is defined in equation (3).

Proposal 7: Use the random number generator defined in TS 38.211 Section 5.2.1 with fixed cinit to generate the initial phases[image: image81.wmf]{
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 for generating the channel model using option2.

Proposal 8: Use the fixed pairing between angles of arrival and angles of departure as defined in CDL channel tables in TR 38.901.

Proposal 9: Use the ratio of the first highest eigen value to the next highest eigen value of the channel correlation matrix of the cluster with the strongest power ([image: image83.png]


 ) as the metric to define low, medium and high MIMO correlations for generating the channel model using option2.

Proposal 10: Define different MIMO correlations as below for generating the channel model using option2:

HIGH_CORR: [image: image85.png]


,

MED_CORR: [image: image87.png]"
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,

LOW_CORR: [image: image89.png]"
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Discussion: 

Intel: first concern is on the fix the angles. On #1, under the certain scenario, we can use TDL to reflect the correlation. For positioning, there is the over-optimization of antenna direction. We are not sure how the phase selection can be done. What is the procedure for beam selection? We do not see how the beam selection can be done. We have concern that the channel model proposed may lead the delay of completion of performance work.

Qualcomm: In mmWave scenario, you need to consider different Doppler for different clusters, which cannot be captured in TDL model. For positioning, we orientate the UE antenna and BS antenna directions to make them aligned. Then we orientate UE to the strongest cluster such that we can see the maximum Doppler shift, which is the worst case. In our proposal, we proposed how to choose the different parameters. We think that it is more realistic scenario. By using TDL, we cannot guarantee the performance of UE in the field.
Keysight: we support this. On the part of controlling the MIMO, do we need to mention the correlation at Tx and Rx, and this needs further discussion. We have alterntavie approach for controlling MIMO correlation. Fixing the initial phases is feasible approach. Coupling values proposed by us can be used here. 

Qualcomm: for MIMO correlation details we can discuss offline. Coupling values proposed by Keysight is OK for us.

Keysight: to Intel concern, first of all the Doppler for TDL is highly unrealistic. About the antenna orientation, it cannot be reflected by TDL. We have simple formula based on DFT. About the concern of completion of work in time, we and Qualcomm provide the details.
Decision:

Noted


R4-1808803
Demodulation performance impacts due to simplified propagation channel models
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Source: Ericsson

Abstract: 

This contribution discusses the performance impact due to the simplification of propagation channel model.

Discussion: 

Decision:

Noted


R4-1808804
Simplified propagation channel models based on TDL/CDL-D/E
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Source: Ericsson

Abstract: 

This contribution discusses the simplification of channel models including the LOS path.

Discussion: 

Decision:

Noted


R4-1809215
Down-selection of multipath channel emulation methodologies in FR2
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Source: Keysight Technologies UK Ltd, Spirent Communications

Abstract: 

This paper provides rationale on why TDL models based on CDL (option 2 in section 8.2.1 in [2]) should be selected in FR2 for channel emulation purposes. The following observations and proposal are made:

Observation 1: Option 1 is not fully defined. At least the method to implement the model should be fully defined.

Observation 2: Option1 is not suitable because Jakes Doppler spectrum is not applicable to FR2. 

Proposal 1: Derive TDL channel model implementation from the CDL models as per option 2 in section 8.2.1 following the detailed process in [6] and [7].

Discussion: 

Intel: for observation on TDL channel model, we agree that the Doppler model of TDL is different from CDL, but we have solution to addresss that.

Keysight: CTIA also discuss the related channel model. For OTA, the antenna should be taken into account. For TDL model used in LTE, antenna impact was not taken into account.
R&S: Option 1 was introduced in LTE long time ago.
Qualcomm: support it.
Agreement: 
· The faded channel is coming from the single probe only.

· Channel model for FR2: down select the following options in this meeting:

· Option 1: TDL channel modelling based on TR 38.901 TDL models (Intel)
· Option 2: CDL channel modelling based on TR38.901 CDL models with model descriptions in TR 38.810. (Qualcomm, Keysight)
Decision:

Noted


R4-1809221
On suitability of Jakes Doppler spectrum model in FR2 (further updates)
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Source: Keysight Technologies UK Ltd, Spirent Communications

Abstract: 

Discussion: 

Decision:

Noted


R4-1809237
Channel model simplification proposal for FR2
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Source: Keysight Technologies UK Ltd, Spirent Communications

Abstract: 

Discussion: 

Decision:

Noted


R4-1809238
TP to TS 38.101-4 on TDL channel model generation methodology for FR1: parameters and procedure updates
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Source: Keysight Technologies UK Ltd

Abstract: 

Discussion: 

Decision:

Withdrawn


R4-1809299
On channel model for demodulation performance requirements
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Source: Huawei, HiSilicon

Abstract: 

In this contribution, we discuss the channel model for demodulation performance requirements.

Discussion: 

Decision:

Revised to R4-1809360 (from R4-1809299) 


R4-1809360
On channel model for demodulation performance requirements






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

In this contribution, we discuss the channel model for demodulation performance requirements.

Discussion: 

Decision:

Noted


5.4.2
BS demodulation[NR_newRAT-Perf]
Ad hoc miniutes
R4-1809352
Ad hoc minutes for NR BS demodulation performance requirements
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Source: Nokia
Abstract: 

This contribution provides the ad hoc minutes for NR BS demodulation performance requirements.
Discussion: 

Agreement: Apply the BS demodulation test cases according to BS declaration.
Decision:

Approved


Way forward
R4-1809108
WF on NR PUSCH demodulation requirements
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

WF on NR PUSCH demodulation requirements

Discussion: 

Decision:

Revised to R4-1809366 (from R4-1809108) 


R4-1809366
WF on NR PUSCH demodulation requirements
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

WF on NR PUSCH demodulation requirements

Discussion: 

Decision:

Approved


R4-1809292
Way forward for NR PUCCH demodulation performance requirements
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Source: Huawei, HiSilicon

Abstract: 

WF for NR PUCCH demodulation performance requirements

Discussion: 

Decision:

Revised to R4-1809367 (from R4-1809292) 


R4-1809367
Way forward for NR PUCCH demodulation performance requirements






  CR-  rev  Cat:  () v





Source: Huawei, Nokia, Nokia Shanghai Bell, Samsung, ZTE
Abstract: 

WF for NR PUCCH demodulation performance requirements

Discussion: 

Decision:

Revised to R4-1809556 (from R4-1809367) 


R4-1809556
Way forward for NR PUCCH demodulation performance requirements
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Source: Huawei, Nokia, Nokia Shanghai Bell, Samsung, ZTE
Abstract: 

WF for NR PUCCH demodulation performance requirements

Discussion: 

Decision:

Approved


R4-1808607
Waveform for NR PUSCH demodulation requirements
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Source: China Telecom, AT&T, NTT DOCOMO, CMCC, Orange, China Unicom, Vodafone

Abstract: 

Discussion: 

Decision:

Revised to R4-1809368 (from R4-1808607) 


R4-1809368
Waveform for NR PUSCH demodulation requirements
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Source: China Telecom, AT&T, NTT DOCOMO, CMCC, Orange, China Unicom, Vodafone

Abstract: 

Discussion: 

Decision:

Approved


R4-1809369
Way forward on NR PRACH demodulation requirements
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Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


R4-1809370
Way forward on general parameters for BS demodulatioin performance requirements
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Source: Huawei, Ericsson, Nokia, Nokia Shanghai Bell, ZTE, CATT

Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved


5.4.2.1
General[NR_newRAT-Perf]

------------------------------------------- Open Issues -------------------------------------------
· Applicability in terms of SCS and BW

· SCS to be tested
· Option 1 (China Telecom, NTT Docomo): all supported SCS 
· BW to be tested
· Option 1 (China Telecom, Ericsson): 
· Same as in R4-1807969. Define requirements only for a subset of the supported channel bandwidth. If the defined channel bandwidth is not supported by the BS, the next lowest bandwidth in the specification to the supported bandwidth shall be selected instead.
· Issue#2: Test coverage in terms of SCS and BW 
· SCS
· Option 1 (China Telecom, Huawei, NTT Docomo): all SCS, including 60kHz in FR1
· Option 2 (Nokia/NSB, Ericsson, ZTE, Samsung): all SCS, except 60kHz in FR1
· BW
· Option 1 (NTT Docomo): Table 1 and 2 in R4-1809035.
· 
Option 2 (ZTE):
· In Rel-15 defining the PUCCH requirements only for one moderate channel bandwidth is enough for a certain SCS to reduce the specification and test efforts. FFS the exact moderate channel bandwidth from 20, 40 or 50 MHz for SCS 30 kHz.
· Issue#3: Duplex mode
· FDD/TDD
· Option 1 (Nokia/NSB, CATT)
· FR1: FDD and TDD
· FR2: TDD
· Option 2 (Huawei): 
· FR1: FDD, TDD and SUL
· FR2: TDD
· UL/DL configuration for TDD
· Option 1 (CATT, Huawei): DDDSU for all SCS, dl-UL-TransmissionPeriodicity scaled with SCS
· Option 2 (Ericsson): 
· The same TDD configuration are applied for BS RF and demodulation requirements

· To decide the TDD configuration, the group needs to consider the following aspects:
· Coexistence with LTE in the MSR test
· Possible coexistence with NB-IoT, (LTE)MSR, and NR
· Other aspects are not precluded
· Option 3 (Nokia/NSB):
· To be decided later, and only one UL/DL configuration per SCS is used for testing
· Option 4 (NTT Docomo):  
· For FR1
· 15kHz SCS: Slot format = {DDDSU}, S = {D10, G2, U2} 
· 30kHz SCS: Slot format = {DDDDDDDSUU}, S = {D6, G4, U4}
· 60kHz SCS: Slot format = {DDDSU} with 1.25ms or {DDSU} with 1ms (the decision is depending on RAN2 decision), S = {D6, G4, U4}
· For FR2
· 60kHz SCS: {DDDSU}, S = {D4, G6, U4}
· 120kHz SCS: {DDDSU}, S = {D10, G2, U2}
· For UL heavy scenario
· 30kHz SCS: Slot format = {SU}, S = {D12, G2, U0}
· 120kHz SCS: Slot format = {DSUU}, S = {D12, G2, U0}
· For URLLC
· 30kHz SCS: Slot format = {DS1DS1DS1DS2UU}, S1 = {D10, G2, U2}, S2 = {D6, G4, U4}
· 120kHz SCS: Slot format = {DSDSU}, S = {D10, G2, U2}
· Issue#4: Channel model
· Channel model for test cases 
· Option 1 (Nokia/NSB, Huawei): Re-use conclusion from UE demod
· Option 2 (CATT): Consider TDL-A and/or TDL-C channel model for FR1 BS demodulation.
· Note: whether the two options are different depends on what is the conclusion for UE demod
· Channel model for simulation alignment
· Option 1 (Ericsson): AWGN and full TDL
· Issue#5: Phase noise and PTRS
· Whether PN and PTRS should be modelled in the test
· Option 1 (Ericsson): 
· Phase noise shall be modelled for simulation alignment for FR2
· PTRS shall be configured for FR2 performance requirements. The details are FFS.
· Option 2 (Nokia/NSB):
· Phase noise not modelled in test, but each vendor can bring a margin to account for it
· PTRS shall be configured for FR2 performance requirements. The details are FFS.
· Option 3 (Huawei):
· Further investigation is needed about the phase noise impact in different high frequency ranges and specific phase model
· Issue#6: Antenna configuration 

· Number of Rx for test
· Option 1 (Nokia/NSB, China Telecom, Ericsson, ZTE, CATT, Samsung): 2, 4, and 8
· Option 2 (Huawei): besides 2, 4 and 8, also consider 32
· Issue#7: others

· CA, EN-DC, SUL applicability 
· Option 1 (Huawei): 
· CA: Reuse the LTE approach;
· EN-DC: Separate demodulation performance for LTE and NR per CC basis but just select one LTE case from TS 36.104 with similar condition as NR during the test;
· SUL: Reuse FDD performance requirements.
· Interference and receiver 
· Option 1 (Huawei): MMSE
-----------------------------------------------------------------------------------------------------
R4-1808606
BS test applicability for different SCSes and CHBWs
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Source: China Telecom

Abstract: 

Discussion: 

Decision:

Noted


R4-1808678
Discussion on general setup for BS demodulation performance requirements
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Source: Ericsson

Abstract: 

Provide our view on the general setup for BS demodulation performance requirements

Discussion: 

Decision:

Noted


R4-1808682
Discussion on the applicability rule for NR BS performance requirements
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Source: Ericsson

Abstract: 

Provide our view on how to define the appliicability rule for NR BS performance requirements

Discussion: 

Decision:

Noted


R4-1808694
Discussion on general part for NR BS demodulation requirements
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Source: CATT

Abstract: 

Discussion: 

Decision:

Noted


R4-1809101
On remaining general issues for NR BS demodulation
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we will provide our views on the general open issues for NR BS demodulation work.

Discussion: 

Decision:

Noted


R4-1809273
WF on TDD configuration for BS requirements
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Source: Ericsson

Abstract: 

Provide our view what TDD configuration shall be used for BS requirements

Discussion: 

Decision:

Noted


R4-1809287
Discussion on the general open issues for NR BS demodulation performance
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Source: Huawei, HiSilicon

Abstract: 

Discuss on the open issues listed in WF R4-1808022
Discussion: 

Decision:

Noted


R4-1809305
General part of NR BS demodulation
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Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Decision:

Noted


5.4.2.2
PUSCH[NR_newRAT-Perf]

---------------------------------------- Open Issues ---------------------------------------------
· Issue#1: Waveform 

· Waveform for NR PUSCH demodulation requirements in Rel-15
· Option 1 (China Telecom, AT&T, NTT DOCOMO, CMCC, Orange, China Unicom, Vodafone): 
· Test cases are defined for CP-OFDM waveform

· Test cases are defined for DFT-s-OFDM waveform at least in low SNR region (FFS: other case)

· Option 2 (Ericsson, Huawei, Verizon): 
· Both CP-OFDM and DFT-S-OFDM should be considered in the requirements.
· Option 3 (Nokia/NSB, Samsung, ZTE): 
· PUSCH requirements for CP-OFDM are defined firstly. The requirements for SC-FDM can be considered after the tests for CP-OFDM is finished.
Potental Agreement:
· Both CP-OFDM and DFT-S-OFDM should be considered in the requirements in Rel-15.

· Test cases are defined for DFT-s-OFDM waveform only in low SNR region,
· If CP-OFDM waveform cannot meet the coverage requirement in low SNR region.
· The test case number should be minimized.
· PUSCH requirements for CP-OFDM are defined firstly. The requirements for SC-FDM can be considered after the tests for CP-OFDM is finished.
AT&T: we have concern on the sub-bullet of “if CP-OFDM cannot meeting the coverage…”, since the different frequency range will be considered.
· Issue#2: Transmission scheme 
· Whether to define requirements for both 1Tx and 2Tx for codebook based scheme
· Option 1 (China Telecom, Nokia/NSB, Huawei, NTT DOCOMO): Define requirements for 1Tx PUSCH and 2Tx CP-OFDM based PUSCH. 
ZTE: we have concern on the 2Tx with BS receive antenna number larger than 8. If the Rx number at gNB is not big, it would be OK. Otherwise, the test would be too complicated.
Verizon: we need consider 2Tx.
Samsung: for 1Tx there is no codebook based scheme.
Agreement: define the requirements of PUSCH with 1Tx and 2Tx
· Whether to define requirements for both 1-layer and 2-layer with 2Tx 
· Option 1 (China Telecom):
· Define requirements for 2 layer transmission, and decide whether to define requirements for 1 layer transmission based on the performance comparison of 2Tx 1 layer PUSCH and 1Tx PUSCH
· Option 2 (Nokia/NSB, Huawei):
· For 2Tx, requirements are defined for both 1-layer and 2-layer transmission.
Agreement: Define the requirements for 2 layer transmission for 2Tx.
· Whether to define requirements for both codebook based and non-codebook based scheme
· Option 1 (Ericsson): 
· NR BS demodulation tests should only cover codebook transmission scheme and without SRS configured.
· Option 2 (AT&T):
· RAN4 should define performance requirements for both codebook based and non codebook based transmission schemes
· Issue#3: DMRS 
· When DMRS configuration for test cases should be discussed
· Option 1 (China Telecom)
· Discuss the DMRS configuration later when the propagation conditions are decided 
· Option 2 (AT&T)
· For PUSCH demodulation requirements, reuse the same assumption of DMRS for PDSCH demodulation
· Option 3 (Ericsson, Samsung, Nokia/NSB, Huawei, NTT DOCOMO, Verizon, CATT)
· Address the DMRS configuration for BS demod now  
· DMRS symbol length (UL-DMRS-max-len)
· 1, without data-DM-RS multiplexing.
· DMRS type
· Option 1 (Ericsson, Samsung, Nokia/NSB, ZTE, CATT)
· Only DM-RS configuration type 1
· Option 2 (Huawei)
· Both DMRS configuration Type 1 and Type 2 
CATT: we had agreement previously. 
Huawei: Type2 is mandatory. In RAN1 spec, there is no spec to focus on MU.
Samsung: For Type2, it is up to 6 ports. It focuses on MU test.
· Number of DMRS ports 
· Option 1 (Ericsson): 
· 1+1 for FR1 (with resource mapping type A and slot-based PUSCH)
· 1 for FR2 (with resource mapping type B and non-slot based PUSCH)
· Option 2 (Samsung):
· At most 1+1 for FR1
· 1 for FR2
· Option 3 (Nokia/NSB)
· Only 1 
· Option 4 (Huawei)
· 1+1 and 1+1+1 (for resource mapping type A only)
· Option 5 (NTT DOCOMO)
· 1 and 1+1
Verizon: we support 1+1 for both FR1 and FR2.
Agreement: Number of DMRS symbols

· 1 and 1+1 are baseline for FR1

· Which one configuration will be tested depends on BS declaration.
· FFS for FR2

· Issue#4: Resource allocation 
· Frequency domain
· Option 1 (China Telecom): 
· Full RB allocation is used as baseline, and partial PRB allocation can be added later if the necessity is identified 
· Option 2 (Ericsson): 
· Full system BW allocation should be considered in the current requirements. PUSCH resource allocation type 1 should be considered
Agreement: Only full RB allocation is used.
· Time domain 
· Option 1 (China Telecom): 
· Cover both slot based and non-slot based transmissions for FR1 and FR2.
· slot based transmission tested together with resource mapping type A, and non-slot based transmission tested together with resource mapping type B. 
· For non-slot based transmission, test only one type of symbol length.
· Option 2 (Ericsson): 
· FR1: slot-based with resource mapping type A 
· FR2: non-slot based with resource mapping type B 
· Option 3 (Nokia/NSB):
· PUSCH performance requirements are defined for both types of time domain resource allocation and, also for both types of transmission
· Option 4 (Huawei):
· slot-based transmission with PUSCH mapping type A and non-slot based transmission with PUSCH mapping type B
· Option 5 (NTT DOCOMO):
· FR1: at least slot based transmission and resource mapping type A,
· FR2: at least non-slot based transmission and resource mapping type B. 
Agreement: Resource allocation in time domain
· FR1: slot-based with resource mapping type A 
· FFS for resource mapping type B
· FFS FR2 
· Issue#5: PTRS
· Whether PTRS should be used in the tests
· Option 1 (ZTE, Nokia/NSB, AT&T, NTT DOCOMO): 
· PTRS is used in FR2 tests in Rel-15
· Option 2 (Ericsson): 
· PT-RS (with the highest time and frequency density) should be covered in FR2 BS PUSCH demodulation requirements for CP-OFDM.  
· FFS on the PT-RS pattern for DFT-S-OFDM until the requirements for CP-OFDM are decided.
· Option 3 (Samsung): 
· Deprioritize the performance requirement of PTRS for FR2 in Rel-15
· Option 4 (Huawei): 
· Need further consideration on how to model and evaluate the phase noise impact in different higher frequency range for FR2.
· Issue#6: Modulation, code rate, TBS and FRC
· MCS to be tested
· Option 1 (China Telecom)
· Cover QPSK, 16QAM and 64QAM. Use MCS 2 for QPSK modulation in order to make sure that LDPC base graph 2 is covered in the test.
· Cover pi/2-BPSK for PUSCH with transform precoding, and use MCS pi/2-BPSK 240 (R = 0.23). The corresponding test applicability can be discussed later.
· Option 2 (Ericsson)
· 16QAM and 64QAM with 2/3 and 5/6 respective code rates should be considered for CP-OFDM 
· QPSK with 1/3 code rate should be considered for DFT-S-OFDM.
· Option 3 (Samsung)
· Not define the performance requirement for pi/2-BPSK in Rel-15
· Option 4 (AT&T)
· Cover both LDPC base graph 1 and 2
· Option 5 (Huawei)
· Deprioritize pi/2-BPSK in Rel-15.
· Option 6 (NTT DOCOMO)
· MCS is selected from pi/2-BPSK. QPSK, 16QAM and 64QAM
Agreement: Modulation, code rate, TBS and FRC:
· Only use QPSK for DFT-s-OFDM
· Use QPSK with MCS#2 (LDPC base graph #2), 16QAM with MCS#16 (LDPC base graph #1) and 64QAM with [MCS#25] for CP-OFDM
· FFS: Define the performance requirement for pi/2-BPSK in Q4 2018 in Rel-15
· Issue#7: Testing metric
· It’s agreed to use SNR @ 70% maximum throughput of the FRC
· Other metrics
· Option 1 (China Telecom): 10-5 BLER
· Option 2 (AT&T): spectral efficiency vs SNR
· Option 3 (Ericsson): no other metric
Agreement: Test metric
· Only use SNR @ 70% maximum throughput of the FRC
· Issue#7: others  
· Code block group based PUSCH, frequency hopping and limited buffer rate matching 
· Option 1 (Ericsson, Nokia/NSB): disabled 
· Frequency hopping
· Option 1 (Ericsson, Nokia/NSB): disabled
· Option 2 (NTT DOCOMO): should be considered in specific performance requirement
· Limited buffer rate matching
· Option 1 (Ericsson, Nokia/NSB): disabled
· Option 2 (NTT DOCOMO): should be considered in specific performance requirement.
Agreement:
· Disable the code block group based PUSCH 
· Disable frequency hopping, because 
· the full PRB is allocated
· the test is a functionality test
· the feature is optional
-----------------------------------------------------------------------------------------------------
R4-1808608
On NR PUSCH demodulation requirements
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Source: China Telecom

Abstract: 

Discussion: 

Decision:

Noted


R4-1808617
On NR BS PUSCH demodulation performance requirements
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Source: ZTE Wistron Telecom AB

Abstract: 

During RAN4#87 meeting in May two WFs [1][2] relevant for NR BS PUSCH demodulation performance requirements and simulation assumptions for alignment purpose have been approved. This contribution focuses on the initial simulation results of NR PUSCH for FR1 conducted case. For FR2 case, the need of PTRS is discussed.

Discussion: 

Decision:

Noted


R4-1808679
Discussion on NR PUSCH demodulation performance requirements
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Source: Ericsson

Abstract: 

Provide our view on BS PUSCH performance requirements

Discussion: 

Decision: 

The document was not treated.



R4-1808898
Discussion and simulation results for NR PUSCH
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Source: Samsung

Abstract: 

Discussion: 

Decision:

Revised to R4-1809365 (from R4-1808898) 


R4-1809365
Discussion and simulation results for NR PUSCH
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Source: Samsung

Abstract: 

Discussion: 

Decision:

Noted


R4-1808936
Initial simulation results on NR PUSCH
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Source: CMCC

Abstract: 

Discussion: 

Decision:

Noted


R4-1809104
On remaining issues for NR PUSCH demodulation
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we will provide our views on the open issues for NR PUSCH demodulation work.

Discussion: 

Decision:

Noted


R4-1809107
Simulation results for NR PUSCH
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this contribution we introduce simulation results for NR PUSCH demodulation

Discussion: 

Decision:

Noted


R4-1809246
PUSCH demodulation requirements for transmission scheme 1 and 2
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Source: AT&T

Abstract: 

Discussion: 

Decision:

Noted


R4-1809288
Discuss on NR PUSCH demodulation performance requirements
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Source: Huawei, HiSilicon

Abstract: 

As per the agreed WF R4-1808022 and R4-1808024, this contribution provide our initial simulation results for alignments and share our views about those open issues

Discussion: 

Decision:

Noted


R4-1809289
Simulation results for PUSCH demodulation performance requirements
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Source: Huawei, HiSilicon

Abstract: 

As per the agreed WF R4-1808022 and R4-1808024, this contribution provide our initial simulation results for alignments and share our views about those open issues

Discussion: 

Decision:

Noted


R4-1809306
PUSCH NR BS demodulation
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Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Decision:

Noted


5.4.2.3
PUCCH[NR_newRAT-Perf]

--------------------------------------------- Open Issues ---------------------------------------
· Issue#1: PUCCH formats 

· Whether test case should be defined for PUCCH Format 4 
· Option 1 (China Telecom, Huawei): Yes
· Option 2 (Ericsson, Samsung, Nokia/NSB, AT&T, ZTE): No
Huawei: what is the technique reason?
Samsung: The test scope focuses on single user test. Format 4 is for multiple users.
Huawei: I checked the spec. There is no conclusion that format 4 is only used for multiple users.
Ericsson: If we do not multiplex multiple user, the performance is bad. PUCCH format 4 is the optimization solution.
Huawei: I am not sure if PUCCH format 4 performance is bad.
· Issue#2: Multi-slot PUCCH for long format
· Whether test case should be defined for multi-slot PUCCH for long format
· Option 1 (AT&T): Yes
· Option 2 (Samsung, Nokia/NSB, Huawei, ZTE): No
· Issue#3: Test setup for PF0
· Payload size = 1
· Number of symbols: 2
· Option 1 (Ericsson): 1 or 2
· Option 2 (Huawei): 2
· Option 3 (Nokia/NSB): 1 and 2
· Applicable FR
· Option 1 (Ericsson): FR2 only
· Test metric
· Option 1 (Ericsson, Samsung, Nokia/NSB, Huawei): DTX2ACK and missed ACK
· Agreement: Test setup for PF0
· Payload size = 1
· Number of symbols: 2 and 1
· Further discuss the applicability rule of test cases
· Test metric: DTX2ACK and missed ACK
· Issue#4: Test setup for PF1
· Payload size
· Option 1 (Ericsson, Huawei): 2
· Number of symbols
· Option 1 (Ericsson, Nokia/NSB): 14
· Option 2 (Huawei): 4, 10, 14
· Applicable FR
· Option 1 (Ericsson): FR1 only
· Test metric
· Option 1 (Ericsson, Nokia/NSB): DTX2ACK and missed ACK
· Option 2 (Samsung): missed ACK
· Option 3 (Huawei): DTX2ACK, missed ACK and NACK2ACK
Agreement: further discuss whether to introduce PF1 and PF4.
Agreement: Test setup for PF1 
· Payload size = 2
· Number of symbols =14, FFS 10
· Test metric: DTX2ACK, missed ACK
· Simulation results for NACK2ACK @0.1% should be provided
· FFS: whether to use NACK2ACK as the test metric
· Issue#5: Test setup for PF2 
· Payload size
· Option 1 (China Telecom, Nokia/NSB): 4
· Option 2 (Ericsson): 4 (or 20)
· Option 3 (Huawei): 4, 16, 22
· Number of symbols
· Option 1 (Nokia/NSB): 1 
· Option 2 (Ericsson): 1 or 2
· Option 3 (Huawei): 1, 1, 2 for 4, 16, 22 bits payload
· Number of PRBs
· Option 1 (Nokia/NSB): 4
· Option 2 (Ericsson): 3 (or 8)
· Option 3 (Huawei): 4, 5, 9 for 4, 16, 22 bits payload
· Applicable FR
· Option 1 (Ericsson): FR2 only
· Test metric
· Option 1 (China Telecom): DTX2ACK and missed ACK
· Option 2 (Ericsson): DTX2ACK, missed ACK and BLER 
· Option 3 (Huawei): 
· Option 1: Use 1% DTX to ACK, [0.1% NACK to ACK] and 1% ACK missed detection test metric for payload size of 3-11 bits; Use 1% BLER for payload size larger than 11 bits
· Option 2: Use 1% BLER for all kinds of UCI bits
· Option 4 (Samsung): NACK2ACK or BLER
Agreement: Test setup for PF2 
· (Payload size, number of symbols, number of PRB) = (4,1,[3 or 4]), 
· FFS (4,2,[3 or 4])
· FFS (22,2,[9])
· Test metric: 
· DTX2ACK, 
· [missed ACK, if bit number is smaller than or equal to 11]
· [BLER, if bit number is larger than 11]
· Issue#6: Test setup for PF3 (and PF4, if defined)  
· Payload size
· Option 1 (China Telecom, Ericsson, Nokia/NSB): 16
· Option 2 (Huawei): 4, 16, 22
· Number of symbols
· Option 1 (Ericsson): 14
· Option 2 (Huawei): 4, 14, 10 for 4, 16, 22 bits payload
· Option 3 (NTT DOCOMO): 4 or 14, other option not precluded
· Number of PRBs
· Option 1 (Ericsson): 
· Option 2 (Huawei): 1, 1, 2 for 4, 16, 22 bits payload
· Applicable FR
· Option 1 (Ericsson): FR1 only
· DMRS
· Option 1 (China Telecom):
· Discuss the DMRS configuration later when the propagation conditions are decided.
· Option 2 (Ericsson, AT&T, Huawei):
· Additional DMRS enabled.
· Modulation
· Option 1 (China Telecom, NTT DOCOMO): QPSK and pi/2-BKSP
· Option 2 (Ericsson, Samsung, Nokia/NSB, Huawei): QPSK only
· Test metric
· Option 1 (China Telecom): BLER and false alarm probability 
· Option 2 (Ericsson): DTX2ACK, missed ACK and BLER 
· Option 3 (Huawei): 
· Option 1: Use 1% DTX to ACK, [0.1% NACK to ACK] and 1% ACK missed detection test metric for payload size of 3-11 bits; Use 1% BLER for payload size larger than 11 bits
· Option 2: Use 1% BLER for all kinds of UCI bits
· Option 4 (Samsung): NACK2ACK or BLER
· Agreement: Test setup for PF3 (and PF4, if defined)  
· Payload size = 16
· Number of symbols = 14, FFS 4
· Number of PRBs = [1]
· DMRS: FFS
· Modulation: QPSK, FFS pi/2-BPSK
· Test metric: 
· DTX2ACK, 
· [missed ACK, if bit number is smaller than or equal to 11]
· [BLER, if bit number is larger than 11]
· Issue#7: Multi-user PUCCH test  
· Whether to consider multi-user PUCCH test in Rel-15
· Option 1 (China Telecom): Yes
· Note: Previous agreement “Study multiple user test cases after single user tests cases are completed, if needed”
-----------------------------------------------------------------------------------------------------
R4-1808609
On NR PUCCH demodulation requirements
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Source: China Telecom

Abstract: 

Discussion: 

Decision:

Noted


R4-1808618
On NR BS PUCCH demodulation performance requirements
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Source: ZTE Wistron Telecom AB

Abstract: 

During RAN4#87 meeting in May two WFs [1][2] relevant for NR BS PUCCH demodulation performance requirements and simulation assumptions for alignment purpose have been approved. This contribution focuses on the initial simulation results of SNR at which the ACK missed detection probability does not exceed 1% for FR1 conducted single user PUCCH formats without DTX detection.

Discussion: 

Decision:

Noted


R4-1808680
Discussion on NR PUCCH demodulation performance requirements
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Source: Ericsson

Abstract: 

Provide our view on BS PUCCH performance requirements

Discussion: 

Decision:

Noted


R4-1808899
Discussion and simulation results for NR PUCCH
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Source: Samsung

Abstract: 

Discussion: 
Decision:

Revised to R4-1809364 (from R4-1808899) 


R4-1809364
Discussion and simulation results for NR PUCCH
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Source: Samsung

Abstract: 

Discussion: 

Decision:

Noted


R4-1808937
Initial simulation results on NR PUCCH
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Source: CMCC

Abstract: 

Discussion: 

Decision:

Noted


R4-1809103
On remaining issues for NR PUCCH demodulation
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we will provide our views on the open issues for NR PUCCH demodulation work.

Discussion: 

Decision:

Noted


R4-1809106
Simulation results for NR PUCCH
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this contribution we introduce simulation results for NR PUCCH demodulation

Discussion: 

Decision:

Noted


R4-1809250
PUCCH demodulation requirements
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Source: AT&T

Abstract: 

Discussion: 

Decision:

Noted


R4-1809290
Discussion on NR PUCCH demodulation performance requirements
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Source: Huawei, HiSilicon

Abstract: 

As per the agreed WF R4-1808022 and R4-1808025, this contribution provide our initial simulation results for alignments and share our views about those open issues

Discussion: 

Decision:

Noted


R4-1809291
Simulation resultson for NR PUCCH demodulation performance
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Source: Huawei, HiSilicon

Abstract: 

As per the agreed WF R4-1808022 and R4-1808025, this contribution provide our initial simulation results for alignments and share our views about those open issues

Discussion: 

Decision:

Noted


R4-1809307
PUCCH NR BS demodulation
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Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Decision: 

The document was not treated.



5.4.2.4
PRACH[NR_newRAT-Perf]

------------------------------------------------ Open issues ----------------------------------------
· Issue#1: Test setup for formats with long sequence

· Which formats are to be tested
· Option 1 (China Telecom): 0, 1, 2, 3
· Option 2 (Ericsson, Samsung, Nokia/NSB): 0
· Option 3 (Huawei): 0, 1, 3
Agreement: Test format 0, 
· FFS format 1 and format 3.

· Whether test case with restricted set should be defined
· Option 1 (China Telecom): restricted sets type A and type B with high frequency offset
· Option 2 (Ericsson, Samsung, Nokia/NSB, ZTE): No 
· Option 3 (NTT DOCOMO): At least restricted set type A 
· Issue#2: Test setup for formats with short sequence
· Which formats are to be tested
· Option 1 (China Telecom): A1, A2, A3, B4, C0
· Option 2 (Ericsson): A3, B4
· Option 3 (Samsung): A1, C2
· Option 4 (Nokia/NSB): A2, B4, C2
· Option 5 (Huawei): B4, C2
· Option 6 (NTT DOCOMO): B4 for FR1 and C0 for FR2
· Which SCS should be tested 
· Option 1 (China Telecom): all, with 60 kHz for FR1 de-prioritized 
· Option 2 (Samsung): 15kHz, 120kHz
· Option 3 (ZTE): 30KHz for FR1, 120KHz for FR2
Agreement: For SCS, define 15KHz and 30KHz for FR1; define 60KHz and 120KHz for FR2.
Samsung: further check how to define the false alarm requirements.
AT&T: on LDPC code block for PUSCH, 
---------------------------------------------------------------------------------------------------------
R4-1808610
On NR PRACH demodulation requirements
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Source: China Telecom

Abstract: 

Discussion: 

Decision: 

The document was not treated.



R4-1808619
On NR BS PRACH performance requirements
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Source: ZTE Wistron Telecom AB

Abstract: 

During RAN4#87 meeting in May two WFs [1][2] relevant for NR PRACH performance requirements and simulation assumptions for alignment purpose have been approved. This contribution focuses on the initial simulation results of SNR for 1% missed preamble detection probability for FR1 conducted case.

Discussion: 

Decision: 

The document was not treated.



R4-1808681
Discussion on NR PRACH demodulation performance requirements
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Source: Ericsson

Abstract: 

Provide our view on BS PRACH performance requirements

Discussion: 

Decision: 

The document was not treated.



R4-1808900
Discussion and simulation results for NR PRACH
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Source: Samsung

Abstract: 

Discussion: 

Decision: 

The document was not treated.



R4-1808938
Initial simulation results on NR PRACH
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Source: CMCC

Abstract: 

Discussion: 

Decision: 

The document was not treated.



R4-1809102
On remaining issues for NR PRACH demodulation
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we will provide our views on the open issues for NR PRACH demodulation work

Discussion: 

Decision: 

The document was not treated.



R4-1809105
Simulation results for NR PRACH
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this contribution we introduce simulation results for NR PRACH demodulation

Discussion: 

Decision: 

The document was not treated.



R4-1809293
Discussion on PRACH demodulation performance requirements
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Source: Huawei, HiSilicon

Abstract: 

As per the agreed WF R4-1808022 and R4-1808026, this contribution shares our views about NR PRACH demodulation performance requirements definition.

Discussion: 

Decision: 

The document was not treated.



R4-1809294
Simulation results for PRACH demodulation performance requirements
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Source: Huawei, HiSilicon

Abstract: 

As per the agreed WF R4-1808022 and R4-1808026, this contribution provide our initial NR PRACH simulation results for alignments

Discussion: 

Decision: 

The document was not treated.



R4-1809308
PRACH NR BS demodulation
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Source: NTT DOCOMO, INC.

Abstract: 

Discussion: 

Decision: 

The document was not treated.



5.4.2.5
Channel model[NR_newRAT-Perf]

5.5
DL/UL RMC and OCNG for UE RF requirements[NR_newRAT-Core]

Ad hoc minutes
R4-1809324
Ad hoc minutes for DL&UL RMC and OCNG for RF requirements
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Source: Intel
Abstract: 

This contribution provides the ad hoc minutes.
Discussion: 

Huawei: about FR1 RMC maximum input level, we think 256QAM is mandatory for downlink and we think 256QAM RMC is enough. For FR2, why should we use QPSK/16QAM considering 64QAM is mandatory? For UL RMC, in LTE, only one set of RMC is used. Based on the input from RAN5, for the waveform, we have concern why DFT OFDM waveform is considered.

Intel: for maximum input level, we need have checking it further. Can we finalize it in August?

Qualcomm: RAN5 will be delayed.

Ericsson: RAN5 is missing this part. We did not finalize it as core part. We prefer to finalize this in the meeting.

Verizon: RAN5 asked RAN4 to increase the meeting. We should finalize the core requirement.

Intel: I am OK to use sensitive RMC in [].

Huawei: from our point of view, we can check the RMC.
Qualcomm: for UL RMC, we only consider DFT OFDM waveform for FR1 according to RAN5. We are open to add CP-OFDM. For FR2, we have both.

Intel: we can discuss UL RMC by Qualcomm paper.
Ericsson: the RMC is related to core requirement and we need check if only 256QAM is sufficient.
Intel: in the current spec, QPSK 1/3 is used for reference sensitivity requirements.

Ericsson: that would be mistake.
NOTE: for RMC for maximum input level requirements in FR1, whether 256QAM RMC only or both 256QAM RMC and 64QAM RMC will be used needs further discussion.
Decision:

Approved


Way forward
R4-1809333
Way forward on UL RMC






  CR-  rev  Cat:  () v





Source: Qualcomm
Abstract: 

This contribution provides the way forward on 

Discussion: 

Need to check RAN5 spec for modulation order.
· Finalize UL RMC for all the cases in the list below (the others which are not highlighte by green will be introduced if needed)
· FR1 for 15KHz/30KHz/60KHz SCS (with one PRB, partial PRB and full PRB allocation to meet the RAN5 requirements)
· DFT-s-OFDM + QPSK

· DFT-s-OFDM + pi/2 BPSK

· DFT-s-OFDM + 16QAM (?)

· DFT-s-OFDM+64QAM
· CP-OFDM + QPSK

· CP-OFDM + pi/2 BPSK

· CP-OFDM + 16QAM (?)

· CP-OFDM+64QAM
· FR2 for 60KHz/120KHz SCS, (with one PRB, partial PRB and full PRB allocation to meet the RAN5 requirements)
· DFT-s-OFDM + QPSK

· DFT-s-OFDM + pi/2 BPSK

· DFT-s-OFDM + 16QAM (?)

· DFT-s-OFDM+64QAM
· CP-OFDM + QPSK

· CP-OFDM + pi/2 BPSK

· CP-OFDM + 16QAM (?)

· CP-OFDM+64QAM
Decision:

Revised to R4-1809334 (from R4-1809333) 



R4-1809334
Way forward on UL RMC






  CR-  rev  Cat:  () v





Source: Qualcomm
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Revised to R4-1809557 (from R4-1809334) 



R4-1809557
Way forward on UL RMC






  CR-  rev  Cat:  () v





Source: Qualcomm
Abstract: 

This contribution provides the way forward on 

Discussion: 

Agreement: additional RMC can be added in the next meeting and in addition RAN4 RF can further dsicuss the applicability of RMC to UE RF MPR requirement.
Decision:

Approved


LS
R4-1809345
Reply LS on RMC, OCNG pattern and RSRP accuracy for FR2






  CR-  rev  Cat:  () v





Source: Intel
Abstract: 

This contribution provides the way forward on 

Discussion: 

The deadline for email approval is UTC 22:59 in July 11, 2018.
Decision:

Email approval
Post-meeting note: The document was approved by e-mail.



DL RMC
R4-1808737
DL RMCs for UE RF requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

In this contribution we provide our views on the DL RMCs for UE RF requirements. In summary we make the following proposals:

Proposal #1:
Reuse REFSENS RMCs for FR2 Maximum input level requirements.

Further discuss RMCs for Maximum input level test cases for FR1. Reuse LTE 64QAM CR 3/4 and 256QAM CR 4/5 assumptions as the starting point.

Proposal 2:
Define REFSENS tests under following simulation assumptions

· Use {DDDSU} UL-DL pattern with 1.25 ms for FR1 case with 60 kHz SCS

· Use 8 HARQ processes for FR1 case with 30 kHz SCS and FR2 case with 120 kHz

· Use HARQ timing from Figure 2 for REFSENS SNR tests in TDD scenarios

Discussion: 

Decision:

Noted


R4-1808941
Remaining issues on TDD configuration for REFSENS






  CR-  rev  Cat:  (Rel-15) v





Source: DOCOMO Communications Lab.

Abstract: 

In this contribution, we discuss the remaining issues on TDD configuration for REFSENS requirements. Our observation and proposals are summarized below.
Observation 1: If {DDDDDDDSUU} is configured by TDD-UL-DL-ConfigCommon, subframe number is not aligned between LTE and NR (2ms difference) as Fig.2. This aspect should be considered for actual test set up.
Proposal 1: K1 values for 30kHz SCS with {DDDDDDDSUU} and S = {D6, G4, U4} are as follows.
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Proposal 2: For the maximum number of HARQ process for 30kHz SCS, select either of the following two alternatives:

· Alt.1: Apply 16 processes for REFESNS requirements

· Alt.2: Apply 8 processes for REFESNS requirements and 16 processes for UE demodulation requirements.

Proposal 3: K1 values for 120kHz SCS with {DDDSU} and S = {D10, G2, U2} are as follows.
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Proposal 4: For the maximum number of HARQ process for 120kHz SCS, select either of the following two alternatives:

· Alt.1: Apply 16 processes for REFESNS requirements

· Alt.2: Apply 8 processes for REFESNS requirements and 16 processes for UE demodulation requirements.

Discussion: 

Decision:

Noted


R4-1809295
Discussion on the number of HARQ process and K1 value for NR UE REFSENS






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

Provide our technical analysis for the number of HARQ processes and K1 value for those agreed slot formats for each SCS types
In this contribution, we analyses the number of HARQ processes and corresponding K1 values for the different slot formats for NR UR REFSENS, and give our proposals:
Proposal 1: Real gNB processing time should be considered in the test setup to make the test more practical and meaningful.

Proposal 2: Select 8 HARQ processes and K1 = {2, 3, 4, 6}for slot format {DDDSU} for 15kHz subcarrier spacing.

Proposal 3: Select 16 HARQ processes and K1 = {2, 3, 4, 5, 6, 7, 8} for slot format = {DDDDDDDSUU} with 30kHz subcarrier spacing.

Proposal 4: Select 10 HARQ processes and K1 = {2, 3, 4, 6}for slot format {DDDSU} for 60kHz subcarrier spacing.

Proposal 5: Select 16 HARQ processes and K1 = {2, 3, 4, 6} for slot format = {DDDSU} with 120kHz subcarrier spacing.

Discussion: 

Decision:

Noted


CR

R4-1808738
Draft CR on NR UE REFSENS SNR FRC for FR1





38.101-1
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Intel Corporation

Abstract: 

1) Added TDD FRC tables for FR1 REFSENS receiver characteristics tests

2) Updated reference in Note 1 in tables A.3.2-1a, A.3.2-1b and A.3.2-1c

3) Updated slot indexes for PDSCH mapping for SCS 60 kHz to avoid scheduling of PDSCH in slots with 15 kHz SS blocks
(38.101-1 Draft CR)
Discussion: 

Decision:

Revised to R4-1809337 (from R4-1808738) 


R4-1809337
Draft CR on NR UE REFSENS SNR FRC for FR1





38.101-1
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Intel Corporation

Abstract: 

1) Added TDD FRC tables for FR1 REFSENS receiver characteristics tests

2) Updated reference in Note 1 in tables A.3.2-1a, A.3.2-1b and A.3.2-1c

3) Updated slot indexes for PDSCH mapping for SCS 60 kHz to avoid scheduling of PDSCH in slots with 15 kHz SS blocks
(38.101-1 Draft CR)
Discussion: 

Decision:

Endorsed


R4-1808739
Draft CR on NR UE REFSENS SNR FRC for FR2





38.101-2
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Intel Corporation

Abstract: 

Added FRC tables for FR2 REFSENS receiver characteristics tests.
(Draft CR 38.101-2)
Discussion: 

Decision:

Revised to R4-1809338 (from R4-1808739) 


R4-1809338
Draft CR on NR UE REFSENS SNR FRC for FR2





38.101-2
  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Intel Corporation

Abstract: 

Added FRC tables for FR2 REFSENS receiver characteristics tests.
(Draft CR 38.101-2)
Discussion: 

Decision:

Endorsed


R4-1809396
Draft CR on NR UE maximum input level FRC for FR1






38.101-1  CR-  rev  Cat: B (Rel-15) v15.2.0





Source: Intel
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Endorsed


Downlink physical channel

CR
R4-1809276
Draft CR on measurement of receiver characteristics for FR2 RF Tests





38.101-2
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

Added Measurement of receiver characteristics for FR2 RF tests.
(38.101-2 Draft CR)
Discussion: 

Decision:

Revised to R4-1809340 (from R4-1809276) 


R4-1809340
Draft CR on measurement of receiver characteristics for FR2 RF Tests





38.101-2
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

Added Measurement of receiver characteristics for FR2 RF tests.
(38.101-2 Draft CR)
Discussion: 

Ericsson: we should remove TDD for FR2.
Decision:

Revised to R4-1809397 (from R4-1809340) 


R4-1809397
Draft CR on measurement of receiver characteristics for FR2 RF Tests





38.101-2
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

Added Measurement of receiver characteristics for FR2 RF tests.
(38.101-2 Draft CR)
Discussion: 

Decision:

Endorsed


R4-1809277
Draft CR on measurement of receiver characteristics for FR1 RF Tests





38.101-1
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

Added Measurement of receiver characteristics for FR1 RF tests.
(38.101-1 Draft CR)
Discussion: 

Decision:

Revised to R4-1809339 (from R4-1809277) 


R4-1809339
Draft CR on measurement of receiver characteristics for FR1 RF Tests





38.101-1
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

Added Measurement of receiver characteristics for FR1 RF tests.
(38.101-1 Draft CR)
Discussion: 

Decision:

Endorsed


UL RMC

CR

R4-1808854
Draft CR on UL RMC for FR1 RF tests





38.101-1
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

Added UL RMC for FR1 RF tests.
(38.101-1 Draft CR)
Discussion: 

Decision:

Revised to R4-1809335 (from R4-1808854) 


R4-1809335
Draft CR on UL RMC for FR1 RF tests





38.101-1
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

Added UL RMC for FR1 RF tests.
(38.101-1 Draft CR)
Discussion: 

Decision:

Withdrawn


R4-1809572
Draft CR on UL RMC for FR1 RF tests





38.101-1
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

Added UL RMC for FR1 RF tests.
(38.101-1 Draft CR)
Discussion: 

Decision:

Endorsed

R4-1808855
Draft CR on UL RMC for FR2 RF tests





38.101-2
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

Added UL RMC for FR2 RF tests.
(38.101-2 Draft CR)
Discussion: 

Decision:

Revised to R4-1809336 (from R4-1808855) 


R4-1809336
Draft CR on UL RMC for FR2 RF tests





38.101-2
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

Added UL RMC for FR2 RF tests.
(38.101-2 Draft CR)
Discussion: 

Decision:

Withdrawn


R4-1809573
Draft CR on UL RMC for FR2 RF tests





38.101-2
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

Added UL RMC for FR2 RF tests.
(38.101-2 Draft CR)
Discussion: 

Decision:

Endorsed

OCNG

Way forward
R4-1809343
Way forward on OCNG pattern for RF and demodulation requirements






  CR-  rev  Cat:  () v





Source: R&S
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Revised to R4-1809395 (from R4-1809343) 



R4-1809395
Way forward on OCNG pattern for RF and demodulation requirements






  CR-  rev  Cat:  () v





Source: R&S
Abstract: 

This contribution provides the way forward on 

Discussion: 

Keysight: we send some comments.
Agreement: Slide #4 is just for information.
Decision:

Approved


CR
R4-1808849
Draft CR on OCNG pattern for FR2 REFSENS tests





38.101-2
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

Added OCNG pattern for FR2 REFSENS receiver characteristics tests.
(38.101-2 Draft CR)
Discussion: 

Decision:

Revised to R4-1809341 (from R4-1808849) 


R4-1809341
Draft CR on OCNG pattern for FR2 REFSENS tests





38.101-2
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

Added OCNG pattern for FR2 REFSENS receiver characteristics tests.
(38.101-2 Draft CR)
Discussion: 

Decision:

Revised to R4-1809566 (from R4-1809341) 


R4-1809566
Draft CR on OCNG pattern for FR2 REFSENS tests





38.101-2
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Qualcomm Incorporated, Rohde & Schwarz

Abstract: 

Added OCNG pattern for FR2 REFSENS receiver characteristics tests.
(38.101-2 Draft CR)
Discussion: 

Decision:

Endorsed


R4-1808852
Draft CR on OCNG pattern for FR1 REFSENS tests





38.101-1
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

Added OCNG pattern for FR1 REFSENS receiver characteristics tests.
(38.101-1 Draft CR)
Discussion: 

Decision:

Revised to R4-1809342 (from R4-1808852) 


R4-1809342
Draft CR on OCNG pattern for FR1 REFSENS tests





38.101-1
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Qualcomm Incorporated

Abstract: 

Added OCNG pattern for FR1 REFSENS receiver characteristics tests.
(38.101-1 Draft CR)
Discussion: 

Decision:

Revised to R4-1809567 (from R4-1809342) 


R4-1809567
Draft CR on OCNG pattern for FR1 REFSENS tests





38.101-1
  CR-  rev  Cat:  (Rel-15) v15.2.0





Source: Qualcomm Incorporated, Rohde & Schwarz

Abstract: 

Added OCNG pattern for FR1 REFSENS receiver characteristics tests.
(38.101-1 Draft CR)
Discussion: 

Decision:

Endorsed


Annex strcuture

R4-1809129
Annex structure for UE RF spec 38.101-1/2/3






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Approval

Discussion: 

Decision: 

The document was not treated.



5.6
Testability[FS_NR_test_methods]

R4-1809504 Testability ad-hoc meeting mintues





Source: Intel Corporation (UK) Ltd

Abstract: 

Discussion: 

Decision: 

The document was Approved.
R4-1809505    WF on remaining open issues for UE demodulation setup
Source: Rohde & Schwarz, Intel, Anritsu, Keysight

Abstract: 

Discussion: 

Decision: 

The document was Approved.
R4-1809506  WF on remaining open issues for RRM test setup

Source: R&S, CATR, Anritsu, Intel
Abstract: 

Discussion: 

Decision: 

The document was Approved.
R4-1808774
TR 38.810 v2.2.0





38.810
  CR-  rev  Cat:  (Rel-15) v2.2.0





Source: Intel Corporation (UK) Ltd

Abstract: 

Discussion: 

Decision: 

The document was Approved.



R4-1808966
On the relation between MU and TT for RRM conformance testing






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this paper we discuss the relation between MU and TT for FR2 OTA verification

Discussion: 

R&S: We shall take the TT discussion in RAN5 into consideration when defining the core requirements
Decision: 

The document was Noted.



5.6.1
UE RRM testing methodology[FS_NR_test_methods]

R4-1808745
NR Test Methods UE RRM testing methodology






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

Discussion: 

Decision: 

The document was Revised in R4-1809507
R4-1809507
NR Test Methods UE RRM testing methodology






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

Discussion: 

Decision: 

The document was Noted.
R4-1808747
TP to TR 38.810 on open items for UE RRM testing methodology





38.810
  CR-  rev  Cat:  (Rel-15) v2.1.0





Source: Intel Corporation

Abstract: 

Discussion: 

R&S: We have TP for MU and TP for baseline test. We may need more discussion on this TP, 
Decision: 

The document was Noted.
R4-1808611
Removing 180 degrees from range of simulated relative AoAs






  CR-  rev  Cat:  () v





Source: ANRITSU LTD

Abstract: 

Proposes to remove 180 degrees from range of simulated relative AoAs for RRM testing.

Text Proposal for TR 38.810.

Discussion: 

Decision: 

The document was Noted.



R4-1808613
SNR-based Beam selection testing






  CR-  rev  Cat:  () v





Source: ANRITSU LTD

Abstract: 

This document considers SNR-based beam selection testing, and what could be achieved using the existing RRM Baseline setup agreed in TR 38.810. 

Discussion: 

Decision: 

The document was withdrawn.



R4-1808614
SNR-based Beam selection testing






  CR-  rev  Cat:  () v





Source: ANRITSU LTD

Abstract: 

This document considers SNR-based beam selection testing, and what could be achieved using the existing RRM Baseline setup agreed in TR 38.810. 

Discussion: 

Decision: 

The document was Noted.



R4-1809216
On definition and feasibility of parameters and metrics for UE RRM BLS






  CR-  rev  Cat:  (Rel-15) v





Source: Rohde & Schwarz

Abstract: 

Discussion: 

Decision: 

The document was Noted.
R4-1808616
MU factors contributing to RRM parameters and metrics






  CR-  rev  Cat:  () v





Source: ANRITSU LTD

Abstract: 

This document considers selected MU factors for a range of RRM parameters and metrics, and includes a text proposal for TR 38.810.

Discussion: 

Decision: 

The document was Revised in R4-1809508
R4-1809508
MU factors contributing to RRM parameters and metrics






  CR-  rev  Cat:  () v





Source: ANRITSU LTD

Abstract: 

This document considers selected MU factors for a range of RRM parameters and metrics, and includes a text proposal for TR 38.810.

Discussion: 

Decision: 

The document was Approved.



R4-1809217
On AWGN and SNR / SINR generation in UE RRM BLS






  CR-  rev  Cat:  (Rel-15) v





Source: Rohde & Schwarz

Abstract: 

Discussion: 

QC: SNR will be fixed if the noise is only transmitted from active probes. 
R&S: It is better to know the use case before we find the solutions. SNR will not be constant if the noise and signal are transmitted from the different antennas. 

Ericsson: We think the anritsu proposal is efficient. 

QC: directional noise is not noise but interference. We need to emulate the white noise in the RRM test. 

Anritsu: What is the difference between the noise and interference in term of the beam selections. 

QC: UE will get the combining gain with noise but UE will not get such combining gain with interference 

CATR: We need the circle probes architecture which will change the baseline setup for RRM. The complexity will be also increase. We need to know the benficial of introducing the white noise in the RRM testing 
Ericsson: We do not know the direction of the interference 

QC: We understand the difficult of generating the “pure” white noise. 

CATR: It depends on the definition of white noise. 

QC: We would like to see some analysis on the noise generated in the chamber. 

Decision: 

The document was Noted.



R4-1809218
TP for TR 38.810 on definition and feasibility of parameters and metrics for UE RRM BLS





38.810
  CR-  rev  Cat:  (Rel-15) v2.2.0





Source: Rohde & Schwarz

Abstract: 

Discussion: 

Decision: 

The document was Revised in R4-1809509
R4-1809509
TP for TR 38.810 on definition and feasibility of parameters and metrics for UE RRM BLS





38.810
  CR-  rev  Cat:  (Rel-15) v2.2.0





Source: Rohde & Schwarz

Abstract: 

Discussion: 

Decision: 

The document was Approved.



R4-1809219
On MUs for UE RRM BLS based on DFF






  CR-  rev  Cat:  (Rel-15) v





Source: Rohde & Schwarz

Abstract: 

Discussion: 

Decision: 

The document was Noted.



R4-1809220
TP for TR 38.810 on MUs for UE RRM BLS based on DFF





38.810
  CR-  rev  Cat:  (Rel-15) v2.2.0





Source: Rohde & Schwarz

Abstract: 

Discussion: 

Decision: 

The document was Noted.



R4-1809310
TP to TR 38.810 on RRM measurement set-up applicability 





38.810
  CR-  rev  Cat:  (Rel-15) v





Source: Keysight Technologies UK Ltd

Abstract: 

Discussion: 

(Late submission) 
Decision: 

The document was Noted.



R4-1809313
TP to TR 38.810 on MU for RRM testing





38.810
  CR-  rev  Cat:  (Rel-15) v2.2.0





Source: CATR

Abstract: 

Discussion: 

Decision: 

The document was Withdrawn.



5.6.2
UE demodulation and CSI testing methodology[FS_NR_test_methods]

R4-1808746
NR Test Methods UE Demodulation and CSI testing methodology






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Abstract: 

Discussion: 

Decision: 

The document was Noted.
R4-1808748
TP to TR 38.810 on open items for UE Demodulation testing methodology





38.810
  CR-  rev  Cat:  (Rel-15) v2.1.0





Source: Intel Corporation

Abstract: 

Discussion: 

R&S: It can be updated with the SNR reference points. 
Decision: 

The document was Revised in R4-1809510
R4-1809510
TP to TR 38.810 on open items for UE Demodulation testing methodology





38.810
  CR-  rev  Cat:  (Rel-15) v2.1.0





Source: Intel Corporation, R&S
Abstract: 

Discussion: 

Decision: 

The document was Approved.
R4-1809259
On SNR reference point definition in FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Rohde & Schwarz

Abstract: 

Discussion: 

Decision: 

The document was Noted.
R4-1808615
MU factors contributing to DL SNR accuracy and range






  CR-  rev  Cat:  () v





Source: ANRITSU LTD

Abstract: 

This document considers the MU factors contributing to DL SNR accuracy and range, and includes a text proposal for TR 38.810.

Discussion: 

Decision: 

The document was Revised in R4-1809511


R4-1809511
MU factors contributing to DL SNR accuracy and range






  CR-  rev  Cat:  () v





Source: ANRITSU LTD

Abstract: 

This document considers the MU factors contributing to DL SNR accuracy and range, and includes a text proposal for TR 38.810.

Discussion: 

Decision: 

The document was Approved.
R4-1809309
TP to TR 38.810 on demod measurement set-up applicability





38.810
  CR-  rev  Cat:  (Rel-15) v





Source: Keysight Technologies UK Ltd

Abstract: 

Discussion: 

Intel: We agreed the applicability criteria for DFF. We also agree other test methods are not precluded. 
R&S: It iw worth to include the DFF and IFF. We can add the clarifications on the applicability certeria. 


Keysight: We agreed. 

Intel: What is the measurement distance of IFF and DFF? 


Keysight: the measurement distance for Demd for DFF will be the same as RF. For IFF, it is captured in this TP. 

Decision: 

The document was Revised in R4-1809512

R4-1809512
TP to TR 38.810 on demod measurement set-up applicability





38.810
  CR-  rev  Cat:  (Rel-15) v





Source: Keysight Technologies UK Ltd

Abstract: 

Discussion: 

Decision: 

The document was Approved.


5.6.3
Propagation conditions[FS_NR_test_methods]

R4-1808620
Channel Model Validation for RAN4 RRM and Demodulation Testing 






  CR-  rev  Cat:  (Rel-15) v





Source: Spirent Communications

Abstract: 

This contribution outlines the channel model parameters to be validated, and the methods to be followed to perform such validation.

Discussion: 

Keysight: We have some concerns on this approach. We want to further discuss in the next meeting. 

R&S: We think we need some validation in the end. We need further discussions. 

Spirent: The validation is a nice-to-have procedure in this SI.  
Decision: 

The document was Noted.



R4-1808759
TP to TR 38.810 on Propagation model definition





38.810
  CR-  rev  Cat:  (Rel-15) v2.1.0





Source: Intel Corporation

Abstract: 

Discussion: 

Decision: 

The document was Revised in R4-1809513
R4-1809513
TP to TR 38.810 on Propagation model definition





38.810
  CR-  rev  Cat:  (Rel-15) v2.1.0





Source: Intel Corporation

Abstract: 

Discussion: 

Decision: 

The document was Approved.



R4-1809222
TP to TR 38.810 on missing aspects for channel model option 1 





38.810
  CR-  rev  Cat:  (Rel-15) v





Source: Keysight Technologies UK Ltd, Spirent Communications

Abstract: 

Discussion: 

R&S: With the clarification in the ad-hoc meeting mintues, we are fine with this. 
Decision: 

The document was Approved.



R4-1809236
TP to TR 38.810 on option 2 channel model generation methodology for FR2: parameters and procedure updates
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Source: Keysight Technologies UK Ltd, Spirent Communications

Abstract: 

Discussion: 

Decision: 

The document was Revised in R4-1809514
R4-1809514
TP to TR 38.810 on option 2 channel model generation methodology for FR2: parameters and procedure updates
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Source: Keysight Technologies UK Ltd, Spirent Communications

Abstract: 

Discussion: 

Offline discussion: 
- Option 1: TDL in the TR are referring to the channel model described in the section 8.2.1 
- Option 2: Replace TDL to “Single probe channel model(s)” in the TR

=> Agreeement: 
- Replace TDL to “Single probe channel model(s)” in the TR (Keysight will draft the separated TP to TR) 

- TP will be futher approved based on the consensus in this week 
- Two channel models are nameds as 


- Channel Model option 1 


- Channel Model option 2 

- Further clarification on the procedure of generating channel model option 2 will be further discussed in this week 

Further disucssions
Intel: the TP is not aligned with the channel model TR. 

Decision: 

The document was Revised in R4-1809586
R4-1809586
TP to TR 38.810 on option 2 channel model generation methodology for FR2: parameters and procedure updates






  CR-  rev  Cat:  (Rel-15) v





Source: Keysight Technologies UK Ltd, Spirent Communications

Abstract: 

Discussion: 

Intel: The model is slightly different from the model in TR 38.901 
Keysight: The angle spread scaling given is the same as in the TR 38.901. 
Decision: 

The document was Approved.
R4-1809515 TP to TR on Channel model naming






Source: Keysight Technologies UK Ltd, Spirent Communications

Abstract: 

Discussion: 

Intel: some error can be corrected by rapporteur when implementing the TPs
Decision: 

The document was Approved.
R4-1809257
Further discussion on channel modelling for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Rohde & Schwarz

Abstract: 

Discussion: 

Decision: 

The document was Noted.



6
Liaison and output to other groups

7
Close of the meeting(No later than Friday, 5 p.m.)

