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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

R4-1709300
Agenda for RAN4-NR#3






  CR-  rev  Cat:  () v





Source: Samsung Electronics Co., Ltd

Decision: 

The document Approved.
3
New radio access technology [NR_newRAT]

3.1
NR bands and NR-LTE band combinations [NR_newRAT]

R4-1709993 Update of DC band combination lists






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DoCoMo

Discussion: 

Decision: 

The document was Revised in R4-1710082
R4-1710082
Update of DC band combination lists





Source: NTT DoCoMo

Decision: 

The document was Approved.
R4-1709721
NR regulation discussion in Korea






  CR-  rev  Cat:  (Rel-15) v





Source: KT Corp.

Discussion: 

Decision: 

The document was not treated.
3.1.1
NR bands [NR_newRAT]

R4-1709571
TP for TR 38.xxx Update of NR bands






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Skyworks: SDL is marked as FDD. Shall we use SDL or FDD? 
Vodafone: SDL shall not be FDD. 

Huawei: No strong view. We can change to SDL. 

Ericsson: we have to be careful when we introduce the band number into the TS which means we will have corresponding requiremetns for such band. 

Nokia: We need to be careful, band number shall be introduced with the requirements 

Qualcomm: By capturing the NR bands and requirements together may not be feasible considering the time line. 

Ericsson: we need to be clear which TR is targeted? 


Huawei: this TP is for general, once UE RF is ready, we can move the secion 4 to UE TR. 

Decision: 

The document was Revised in R4-1709871
R4-1709871
TP for TR 38.xxx Update of NR bands






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Decision: 

The document was Approved.
R4-1709360
TP to TS 38.104: NR band numbering





38.104
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

Based on the agreements on NR band numbering a TP is proposed for the BS RF spec 38.104.

Discussion: 

T-Mobile USA: NR band 2 is missing in the TP. 
Nokia: Same comments as previous Tdoc. For the definition, SDL definition is missing. For carrier aggregation band combination, it is better to only keep band combination table in UE spec not in BS spec. 

ZTE: On section 3.1, there is a typo, the table numbering is wrong. The first paragraph is redudent section 5.1. For FR2, only TDD will be introduced? 


Ericsson: only TDD band will be introduced in FR2. 

AT&T: Band 5 and Band N260 are missing. 

MTK:  On table 5.2-1, only uplink range is indicated, are these for SUL only? 

Huawei: In table, whether to use “5G” or “NR”? 

Ericsson: we shall align the terminology. 

Ericsson: prefer to define the complete list in the TR and only keep the table format in the TS without NR number. 

Decision: 

The document was Revised in R4-1709872
R4-1709872
TP to TS 38.104: NR band numbering





38.104
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

Based on the agreements on NR band numbering a TP is proposed for the BS RF spec 38.104.

Discussion: 

Decision: 

The document was Endorsed
R4-1709856
TP to TS 38.101-1: NR band numbering





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson France S.A.S

Abstract: 

Based on the agreements on NR band numbering a TP is proposed for the BS RF spec 38.101-1.

Discussion: 

Ericsson: the structure in UE Spec and BS spec are different.  
QC: mmwave band shall be captured in 101-2. Structure cannot be the same since mmwave band will be only capturedin the 101-2 spec. 

Ericsson: We can split the table in BS spec into FR1 and FR2 as well. 

ZTE: same editorial comments as previous Tdoc. 

Decision: 

The document was Noted.
R4-1709873
TP to TS 38.101-1, TS38.101-2 and TS38.101-3: NR band numbering





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson France S.A.S

Abstract: 

Based on the agreements on NR band numbering a TP is proposed for the BS RF spec 38.101-1.

Discussion: 

Decision: 

The document was Withdrawn.


3.1.1.1
Band definition for new frequency range [NR_newRAT]

3.1.1.2
Requirements for frequency range for NR 3.3GHz - 4.2GHz [NR_newRAT]

R4-1709746
Simulation Results for Band n77 and n78 Filters






  CR-  rev  Cat:  () v





Source: VODAFONE Group Plc

Discussion: 

Broadcomm: We contribute the filter data. 

NTT DoCoMo: We are fine to consider more data. We need some common assumption. 

Skyworks: It is good to have common understanding. 

Vodafone: Companies are encouraged to provide more data in the next meeting to decide the rejection level. 

Skyworks: Our assumption is 35dB. 

Decision: 

The document was Noted.
R4-1709487
3.5GHz and 4.5GHz UE filter data






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Noted.
R4-1709494
TP for TR 38.813: UE RF requirements of Band n77 and n78





38.813
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: NTT DOCOMO, INC.

Discussion: 

Flagged by Vodafone 
(1)    Filter data provided by additional 3 vendors for Band n77 and n78 filters (in R4-1709746) should also be taken into consideration

(2)    The statement “Protected bands required for Band n77 are to be the same as those for Band n78” requires further discussion
Flagged by Skyworks

Need to clarify need to consider coexistence with B46/WiFi
Decision: 

The document was Revised in R4-1710029


R4-1710029
TP for TR 38.813: UE RF requirements of Band n77 and n78





38.813
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Withdrawn.


3.1.1.3
Requirements for frequency range for NR 4.4GHz - 5GHz [NR_newRAT]

R4-1709387
TP for TR 38.814: UE RF requirements of Band n79





38.814
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: NTT DOCOMO, INC.

Discussion: 

Flagged by Skyworks before the meeting
Need to clarify need to consider coexistence with B46/WiFi
Decision: 

The document was Revised in R4-1710030

R4-1710030
TP for TR 38.814: UE RF requirements of Band n79





38.814
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Withdrawn.



R4-1710031 WF on UE RF requirements for Band n77, n78 and n79






Source: NTT DOCOMO, INC.

Discussion: 

Ericsson: Protection of the radar altermeter system in 4.2GHz-4.4GHz is TBD.  
Vodafone: Agree with Ericsson. We need to conclude the filter simulation as soon as possible. Even though we consider the protection later, but it will not taken into account for the filter simulation. 

Skyworks: Altermeter protection can be achieved by A-MPR. 

Broadcomm: Upper limit of filter study need to be considered. Up to 5.925GHz for WiFi shall be considered. 
Decision: 

The document was Approved.
3.1.1.4
Requirements for frequency range for NR 24.25GHz - 29.5GHz [NR_newRAT]

3.1.1.5
Requirements for frequency range for NR 31.8GHz -33.4GHz [NR_newRAT]

3.1.1.6
Requirements for frequency range for NR 37 GHz ? 43.5 GHz [NR_newRAT]

3.1.1.7
Requirements for frequency range for NR 1.427GHz -1.518GHz [NR_newRAT]

3.1.1.8
Requirements for LTE reframing bands [NR_newRAT]

3.1.2
NR-LTE band combinations [NR_newRAT]

R4-1709444
Issues on intra-band LTE-NR DC combinations





38.101
  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek (Chengdu) Inc.

Abstract: 

In this contributions, we highlight the issues associated with the intra-band LTE-NR DC combinations from both TDD and FDD band perspective.

Discussion: 

Skyworks: We have similar observations. 
QC: For observation 2, the time difference is discussing even though in the synchronization network. 

Ericsson: We have done the same discussion in Rel-12 DC. The definition of sync and async for intra-band DC shall be reused. We also need to find the relationship between intra-band DC and inter-band DC. 

T-Mobile USA: we do not agree to reuse the LTE intra-band DC requirements for sync network. 

Huawei: For observation 3, it is not clear which order of IMD shall be considered? 

Apple: We agree with MTK on observation 3. 

Sprint: We agree with T-Mobile on the concerns of reusing LTE requirements. 

KDDI: On observation 2, how to achieve the synchronization if considering the dynamic TDD.  


MTK: Different TDD configuration in different carrier will results in big impact. 

MTK: we have only done the intra-band non continuous for band 4 which has larger gap. 

NTT DoCoMo: we also need to discuss the power imbalance for intra-band DC. 

Decision: 

The document was Noted.

R4-1709874 WF on synchronization requirements for LTE-NR DC. 






Source: MediaTek (Chengdu) Inc.

Huawei: Want to clarify why FDD is mentioned in the sync WF. 

MTK: The issue was triggered by self interference. For FDD, we still need to the time alignment. In typical implementation, UE share the Rx and Tx path. 
Decision: 

The document was Approved.
R4-1709340
Discussion on Issues Related to NR CA and LTE-NR DC






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Discussion: 

Nokia: For CA bandwidth class, not sure if the wideband operation is as same as CA case. We have concern on relaxing the requirements for wideband band operation. For LTE BCS, we prefer to reuse BCS but UE has to indicate the support of all BCS. 

Samsung: For CA BW class, e.g., for 100MHz, UE can chose either using single carrier or multiple carriers which is related to wideband operation. For LTE BCS, we agree to reuse the BCS since some implementation will reuse LTE implemantion for LTE-NR DC. We can separate the dsicusssion on the mantoary support for BCS. 

Sprint: If we have BCS, we shall have default BCS. 


Samsung: Not sure if the default BCS shall be per UE or per band combiantions. 

Huawei: When we introduce BCS in LTE considering some chip vendors have roadmap issue in the past. At this moment, BCS concept may not be needed. 

LG: CA BW class shall be revisited in NR. CA BW class consider the number of CCs which is not the case for NR. For BCS, we prefer not to use BCS which is complex in DC band combination. BCS can be only used in LTE. 


Samsung: We need to further discuss the CA BW class. 

ZTE: According to WF in last meeting, there were three options. Proposal 3, is there any simplified method for BCS considered.


Samsung: We understand ZTE have different proposals. We need more time to discuss the category of band combination as proposed by ZTE.  

T-Mobile USA: As indicated in Annex, there is no difference between intra-band continuous and intra-band non-continuous case. Is there any analysis for continuous and non-continuous cases.  


Samsung: More discussion is needed. 

Decision: 

The document was Noted.
R4-1709474
NR bandwidth combinations sets and CA bandwidth classes






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Huawei: For proposal 2, we need further discussions. For proposal 3, if 200MHz is supported in BS, but UE can only support 2*100MHz e.g., we need further discussion on this case. 

Nokia: CA BW class may not needed for wideband operation. Wideband operation is single carrier operation from BS perspective. 

LG: We agree with proposal 1, 2 and 3. For proposal 4, it is confused to consider the number of CCs. We have concerns on differential the CA class for FR1 and FR2.


Nokia: We can use the same number of CA class for FR1 and FR2.  


LG: different format for BS and UE? 


Nokia: BS spec do not need such concept in LTE. 

T-Mobile USA: In table 4 and 5, number of continuous CC is indicated. How can the proposal accommodate the non-contious case. 


Nokia: We can use the same approach as LTE, i.e., A+A for non-continous case. 

Vodafone: We need to address the IMD issue. IMD issue is related to channel bandwidth. It shall be clearly clarified in the spec. 


Nokia: it is related to single Tx discussion. 

ZTE: For proposal 4, we support to category the NR bands into number of CCs. We suggest to also consider the SCS when categorize the bands. For class B, how the minimum 20MHZ comes from?   


Nokia: Not sure if SCS is really needed. The number of RB is different in same channel banwidth with different SCS. 


Nokia: 20MHz is excluded. The minimum BW is to allow operator to operate some small BW. 

Decision: 

The document was Noted.
R4-1709471
Considerations on NR Bandwidth combination set






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

Whether to reuse existing BCS concept in LTE or adopt simplified BCS concept or no BCS is FFS. In this paper, a simplified BCS concept is proposed and considerations on NR BCS representation are discussed.

Discussion: 

Nokia: We understand the intension of simplied solution for BCS. On table 4, 5 and 6, not sure how this solution is simpler than LTE approach which needs more discussion to decide the category of bands. 
Huawei: it is complicat the solution. We agree with Samsung that no BCS for NR.
LG: Similar concerns as Nokia and Huawei

ZTE: As long as we define the criteria of low, middle and high bands, it will simplify the spec. 

Decision: 

The document was Noted.
R4-1709493
On NR CA bandwidth class






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

Regarding to the representation of CA bandwidth class (postfix of the bands) for NR, there is no conclusion yet. How to handle the single carrier operation with larger than 100PRBs and how to handle different maximum bandwidth for each frequency range are still FFS. In this paper, we analyze the representation of CA bandwidth class. 

Discussion: 

Nokia: We have the same proposal. Instead of number of RB, we propose to use BW.  For sub 6GHz in the table, what is the differenece between J,K and Q,R

ZTE: the difference is 1 carrier or 2 carries. 

Huawei: we need to find the simple way for CA class. We need to consider the different SCS and also wideband operations. 

LG: it is confused for defining the different CA class for sub 6GHz bands and LTE reframing bands. We can have same CA class for FR1. 

ZTE: the bandwidth for LTE reframing bands and new sub 6GHz bands are different. 

Decision: 

The document was Noted.
R4-1709475
TP for TR General aspects for UE RF for NR: CA BW Class






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Revised in R4-1709926
R4-1709926
TP for TR General aspects for UE RF for NR: CA BW Class






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Withdrawn.
R4-1709925 WF on BCS and CA bandwidth class for NR-LTE band combinations.






Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Revised in R4-1710083
R4-1710083 WF on BCS and CA bandwidth class for NR-LTE band combinations.





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Approved.
R4-1709570
Consideration on UL configuration for NR band combinations






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

QC: the proposal 2 precludes the case of using aggregating CCs easpecially for mmWave bands. 

Huawei:we have interband CA for LTE in the WID, we have to focus on the 1UL per band. 

ZTE: Further clarification on proposal 1 is needed. 


Huawei: 1 UL for LTE and 1UL for NR. 

AT&T: Some comments as QC

Vivo: Not sure the LTE reframing bands will be treated as N R or LTE

T-Mobile USA: How about intra-band DC case? The proposals are also applied ? 

NTT DoCoMo:  Same comments as QC

LG:For proposal 1 and 2, are these only for inter-band case. If so, we can support. 


Huawei: the proposals are oApproved.for inter-band case. 

Decision: 

The document was Noted.

R4-1709927 WF on UL configuration for NR band combinations






Source: Huawei, HiSilicon

NTT DoCoMo: we have concerns on bullet 2. We do not have clear defiantion of CC. which CBW is supported in 1 CC is not clear

Sprint: we can consider narrow down on Dec 
Decision: 

The document was Revised in R4-1710051
R4-1710051 WF on UL configuration for NR band combinations






Source: Huawei, HiSilicon

NTT DoCoMo: we have concerns on bullet 2. We do not have clear defiantion of CC. which CBW is supported in 1 CC is not clear

Agreement: 
It is proposed that simultaneous transmission in at most 2 UL bands are considered for LTE NR band combinations in Rel-15.
Decision: 

The document was Noted.
R4-1709863
Sync/async definitions for LTE-NR DC combinations 






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson LM

Discussion: 

Decision: 

The document was Withdrawn.



3.1.2.1
DC band combination of LTE 1DL/1UL + one NR band [NR_newRAT]

R4-1709390
Feasibility of DC_42A-n77A and 42A-n78A






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Flagged by Skyworks
Issue with IMD products falling in altimeter band, IMD3 for 42A-n77A and IMD5 for 42A-n78A. Japan Coex study for LTE 3.5GHz with Altimeter band did not consider 2UL, higher IMDs also fall in B46/WiFi
NTT DoCoMo: We will bring the further analysis in the next meeting. 
Decision: 

The document was Approved.
R4-1709388
TR 37.863-01-01_V0.1.0_Rel15_DC band combinations of LTE 1DL1UL + one NR band





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was Approved.



R4-1709434
TP for TR 37.863-01-01 co-existence study for DC_39A-n79A_BCS0






  CR-  rev  Cat:  (Rel-15) v





Source: CATT, CMCC

Discussion: 

Decision: 

The document was Approved.



R4-1709435
TP for TR 37.863-01-01 co-existence study for DC_41A-n78A_BCS0






  CR-  rev  Cat:  (Rel-15) v





Source: CATT, CMCC

Discussion: 

Decision: 

The document was Approved..



R4-1709436
TP for TR 37.863-01-01 co-existence study for DC_41A-n79A_BCS0






  CR-  rev  Cat:  (Rel-15) v





Source: CATT, CMCC

Discussion: 

Decision: 

The document was Approved.



R4-1709437
TP for TR 37.863-01-01 co-existence study for DC_41A-n258A_BCS0






  CR-  rev  Cat:  (Rel-15) v





Source: CATT, CMCC

Discussion: 

Flagged by skyworks
Should mmWave ISM bands be considered for coexistence for combinations with NR range 2?
CATT: it can be considered in the future. 

No concerns were rasied on no MSD discussion for co-exisence with ISM bands for NR range 2. 

Decision: 

The document was Approved.



R4-1709438
TP for TR 37.863-01-01 co-existence study for DC_41A-n77A_BCS0






  CR-  rev  Cat:  (Rel-15) v





Source: CATT, KDDI

Discussion: 

Decision: 

The document was Approved.



R4-1709490
TP for TR 37.863-01-01 for DC_3A-n258A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson, Telstra

Abstract: 

TP to introduce DC_3A-n258A

Discussion: 

Flagged by skyworks

Should mmWave ISM bands be considered for coexistence for combinations with NR range 2?

Decision: 

The document was Approved.



R4-1709491
TP for TR 37.863-01-01 for DC_7A-n258A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson, Telstra

Abstract: 

TP to introduce DC_7A-n258A

Discussion: 

Flagged by skyworks

Should mmWave ISM bands be considered for coexistence for combinations with NR range 2?

Decision: 

The document was Approved.



R4-1709492
TP for TR 37.863-01-01 for DC_28A-n258A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson, Telstra

Abstract: 

TP to introduce DC_28A-n258A

Discussion: 

Flagged by skyworks

Should mmWave ISM bands be considered for coexistence for combinations with NR range 2?

Decision: 

The document was Approved.



R4-1709507
TP for TR 37.863-01-01: Operating bands, Channel bandwidths for DC_8A-n79A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: ZTE Corporation

Abstract: 

This contribution provides a text proposal on the operating bands and channel bandwidths for DC_8A-n79A_BCS0 for TR37.863-01-01

Discussion: 

Decision: 

The document was Approved.



R4-1709510
TP for TR 37.863-01-01: Co-existence studies and MSD for DC_8A-n79A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: ZTE Corporation

Abstract: 

This contribution provides a text proposal on co-existence studies and MSD requirements for DC_8A-n79A_BCS0 for TR37.863-01-01

Discussion: 

Flagged by Skyworks
Should B8 5th harmonic be considered? Falls in n79

ZTE: Technically we agreed. There are some other bands with 5th harmonics. 

Vodafone: why up to 5th order? There was a WF agreed in Berlin that up to 7th order harmonic will be considered. 

Skyworks: We believe with such frequency separation, impact could be negaliable.  
Skyworks: We can compromise to no MSD for 5th harmonic and only do the co-existecne study for up to 7th order harmonic. 

Vodafone:  For LTE, 7th order is considered for Band 47 which is used for V2X only. 


ZTE: If we agreed the general WF on harmonic issue, do we need to revisit the TPs approved in the previous RAN4 meeting 

Chair: if the generic WF is agreed, all the band combination including the TPs approved in the previous RAN4 meetings have to be revisited accordingly. 

Decision: 

The document was Approved.



R4-1709511
TP for TR 37.863-01-01: Operating bands,Channel bandwidths for DC_8A-n78A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: ZTE Corporation

Abstract: 

This contribution provides a text proposal on supported operating bands and  channel bandwidths per operating bands for DC_8A-n78A_BCS0 for TR37.863-01-01

Discussion: 

Decision: 

The document was Approved.



R4-1709512
TP for TR 37.863-01-01: Operating bands, Channel bandwidths for DC_8A-n258A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: ZTE Corporation

Abstract: 

This contribution provides a text proposal on operating bands and supported channel bandwidths for DC_8A-n258A_BCS0 for TR37.863-01-01

Discussion: 

Decision: 

The document was Approved.



R4-1709523
TP for TR 37.863-01-01:Co-existence studies and MSD for DC_8A-n78A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: ZTE Corporation

Abstract: 

his contribution provides a text proposal on co-existence studies and MSD for DC_8A-n78A_BCS0 for TR37.863-01-01

Discussion:
Flagged by Skyworks

Should B8 4th harmonic be considered? Falls in n78 

Decision: 

The document was Approved.



R4-1709524
TP for TR 37.863-01-01: Co-existence studies and MSD for DC_8A-n258A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: ZTE Corporation

Abstract: 

This contribution provides a text proposal on co-existence studies and MSD requirements for DC_8A-n258A_BCS0 for TR37.863-01-01

Discussion: 

Flagged by Skyworks
Should mmWave ISM bands be considered for coexistence for combinations with NR range 2?

Decision: 

The document was Approved.



R4-1709577
TP on TR37.863-01-01 for DC_7A-n78A 





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: LG Electronics France

Abstract: 

We provide NSA UE coxistence analysis results for DC_7A-n78A UE

Discussion: 

Decision: 

The document was Approved.



R4-1709593
TP for TR 37.863-01-01: DC band combination of LTE Band 38 and NR Band n78





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: VODAFONE Group Plc

Discussion: 

Decision: 

The document was Approved.



R4-1709594
TP for TR 37.863-01-01: DC band combination of LTE Band 20 and NR Band n28





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: VODAFONE Group Plc

(Replaces R4-1708840)

Discussion: 

Decision: 

The document was Revised in R4-1710032

R4-1710032
TP for TR 37.863-01-01: DC band combination of LTE Band 20 and NR Band n28





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: VODAFONE Group Plc

(Replaces R4-1708840)

Discussion: 

Rapporteur will take care of merged TPs.

Vodafone: We have two late submission of TPs on band combination LTE band 8 and NR band n20, LTE band 28 and NR band n20. We share the draft on the reflector. 

Decision: 

The document was Approved.

R4-1709660
TP for TR 37.863-01-01 operating bands, channel bandwidths for 2DL2UL DC_20A-n78A_BCS0





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Approved.



R4-1709661
TP for TR 37.863-01-01 co-existence studies, UE requirements relaxation for 2DL2UL DC_20A-n78A_BCS0





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Huawei, HiSilicon

Discussion: 

Flagged by Skyworks
should B20 4th harmonic be considered? Falsl in n78

Decision: 

The document was Approved.



R4-1709680
TP for TR 37.863-01-01 DC_5A-n257A





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: LG Uplus

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-01-01 to add DC_5A-n257A.

Discussion: 

Flagged by Skyworks

should mmWave ISM bands be considered for coexistence for combinations with NR range 2?
Decision: 

The document was Approved.



R4-1709759
TP for TR 37.863-01-01 DC_1A_n257





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: NTT DOCOMO, INC.

Discussion: 

Flagged by Skyworks
should mmWave ISM bands be considered for coexistence for combinations with NR range 2?

Decision: 

The document was Approved.



R4-1709760
TP for TR 37.863-01-01 DC_3A_n257





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: NTT DOCOMO, INC.

Discussion: 

Flagged by Skyworks

should mmWave ISM bands be considered for coexistence for combinations with NR range 2?

Decision: 

The document was Approved.



R4-1709761
TP for TR 37.863-01-01 DC_19A_n257





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: NTT DOCOMO, INC.

Discussion: 

Flagged by Skyworks

should mmWave ISM bands be considered for coexistence for combinations with NR range 2?

Decision: 

The document was Approved.



R4-1709762
TP for TR 37.863-01-01 DC_21A_n257





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: NTT DOCOMO, INC.

Discussion: 

Flagged by Skyworks

should mmWave ISM bands be considered for coexistence for combinations with NR range 2?

Decision: 

The document was Approved.



R4-1709763
TP for TR 37.863-01-01 DC_28A_n257





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: NTT DOCOMO, INC.

Discussion: 

Flagged by Skyworks

should mmWave ISM bands be considered for coexistence for combinations with NR range 2?

Decision: 

The document was Approved.



R4-1709764
TP for TR 37.863-01-01 DC_42A_n257





37.863-01-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: NTT DOCOMO, INC.

Discussion: 

Flagged by Skyworks

should mmWave ISM bands be considered for coexistence for combinations with NR range 2?

Decision: 

The document was Approved.



R4-1709811
DC 2TX LTE B42/43 + NR (n77/78)






  CR-  rev  Cat:  () v





Source: Qualcomm Europe Inc. (Spain)

Abstract: 

Based on the same analysis used in CA_5Glo_5Ghi (2), it is proposed that the only possible way that DC 2xTX UL can be implemented is if all DC bands 42/43/n77/n78/n79 (LTE + NR) are synchronous.

Discussion: 

Decision: 

The document was Noted.



3.1.2.2
DC band combination of LTE 2DL/1UL + one NR band [NR_newRAT]

R4-1709578
update of TR 37.863-02-01





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Huawei Technologies France

Abstract: 

TR 37.863-02-01 v0.1.0

Discussion: 

Decision: 

The document was Approved.


R4-1709595
TP for TR 37.863-02-01: DC band combination of LTE 1A-7A + NR Band n78





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: VODAFONE Group Plc

Discussion: 

Decision: 

The document was Approved.



R4-1709597
TP for TR 37.863-02-01: DC band combination of LTE 1A-20A and NR Band n78





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: VODAFONE Group Plc

Discussion: 

Decision: 

The document was Approved.



R4-1709612
TP for TR 37.863-02-01: DC band combination of LTE 3A-7A and NR Band 78





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: VODAFONE Group Plc

Discussion: 

Decision: 

The document was Approved.


R4-1709616
TP for TR 37.863-02-01: DC band combination of LTE 3A-20A and NR Band 78





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: VODAFONE Group Plc

Discussion: 

Decision: 

The document was Approved.



R4-1709650
TP for TR 37.863-02-01: DC band combination of LTE 7A-20A and NR Band 78





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: VODAFONE Group Plc

Discussion: 

Decision: 

The document was Approved.



R4-1709681
TP for TR 37.863-02-01 DC_5A-7A-n78A





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: LG Uplus

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-02-01 to add DC_5A-7A-n78A.

Discussion: 

Flagged by Skyworks

should B5 4th harmonic be considered? Falls in n78
Decision: 

The document was Approved.



R4-1709853
TP for TR 37.863-02-01: DC band combination of LTE 3A-38A and NR Band n78





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: VODAFONE Group Plc

(Replaces R4-1708984)

Discussion: 

Flagged by Skyworks

Should B2 2th harmonic be considered? Fall in n78 or is B2 UL not used?
Decision: 

The document was Revised in R4-1710033

R4-1710033
TP for TR 37.863-02-01: DC band combination of LTE 3A-38A and NR Band n78





37.863-02-01
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: VODAFONE Group Plc

(Replaces R4-1708984)

Discussion: 

Decision: 

The document was Approved.



3.1.2.3
DC band combination of LTE 3DL/1UL + one NR band [NR_newRAT]

R4-1709488
TR 37.863-03-01 v0.0.2 Rel-15 DC combinations LTE 3DL and one NR band





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

Abstract: 

TR Skeleton for DC combinations LTE 3DL and one NR band

Discussion: 

Decision: 

The document was Approved.



R4-1709682
TP for TR 37.863-03-01 DC_1A-5A-7A-n78A





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: LG Uplus

Abstract: 

In this contribution, we propose a text proposal for TR 37.863-03-01 to add DC_1A-5A-7A-n78A.

Discussion: 

Decision: 

The document was Approved.



3.1.2.4
DC band combination of LTE 4DL/1UL + one NR band [NR_newRAT]

R4-1709476
TR update 4DL + 1NR






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Approved.



R4-1709651
TP for TR 37.863-04-01: DC band combination of LTE 1A-3A-7A-20A and NR Band 78





37.863-04-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: VODAFONE Group Plc

(Replaces R4-1708986)

Discussion: 

Decision: 

The document was Revised in R4-1710034

R4-1710034
TP for TR 37.863-04-01: DC band combination of LTE 1A-3A-7A-20A and NR Band 78





37.863-04-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: VODAFONE Group Plc

(Replaces R4-1708986)

Discussion: 

Decision: 

The document was Approved.


R4-1709809
TP for TR 37.863-04-01: DC_1A-3A-7A-20A_n28





37.863-04-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Orange Spain

Discussion: 

Decision: 

The document was Approved.



3.1.2.5
LTE xDL/1UL (x=1, 2, 3, 4) + inter-band NR CA for 2DL/1UL [NR_newRAT]

3.1.2.6
Intra-band NR CA (mDL/1UL) and inter-band NR CA (nDL/1UL) [NR_newRAT]

R4-1709489
TR 37.863-00-00 v0.0.1 Rel-15 Intra-band and Inter-band NR





37.863-03-01
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

Abstract: 

TR Skeleton for Intra-band and Inter-band NR

Discussion: 

Decision: 

The document was Noted.



3.1.2.7
SUL and LTE-NR co-existence band combinations [NR_newRAT]

R4-1710035 Updated procedure for adding SUL bands





Source: China Telecom Corporation Ltd.

Decision: 

The document was Withdrawn.
R4-1709509
new SUL band for 1920-1980MHz






  CR-  rev  Cat:  () v





Source: China Telecom Corporation Ltd.

Abstract: 

It is proposed to define a SUL band for 1920-1980MHz.

Discussion: 

NTT DoCoMo: No procedure to submit the proposal for SUL. Can we apply the same procedure as LTE-NR band combinations. If so, supporting companies. 

Decision: 

The document was Approved.



R4-1709574
new SUL band on TDD frequency






  CR-  rev  Cat:  () v





Source: China Telecom Corporation Ltd.

Abstract: 

This contribution introduce SUL band on 2.6GHz TDD frequency and summarize the resources assignment options.

Discussion: 

Decision: 

The document was Approved.



3.2
General [NR_newRAT]

R4-1709767
Skeleton TR 38.xxx General aspects for UE RF for NR






  CR-  rev  Cat:  (Rel-15) v





Source: DOCOMO Communications Lab.

Abstract: 

Skeleton TR for general aspects for UE RF for NR. This also includes NR common aspects in common session.

Discussion: 

Ericsson: Section number is not aligned with the UE TS. It is better to have the same clause number in UE TR and UE TS
Huawei: Clarify the secion 4 is removed in BS TR. 

Decision: 

The document was Approved.
R4-1709928
Skeleton TR 38.xxx General aspects for UE RF for NR






  CR-  rev  Cat:  (Rel-15) v





Source: DOCOMO Communications Lab.

Abstract: 

Skeleton TR for general aspects for UE RF for NR. This also includes NR common aspects in common session.

Discussion: 

Decision: 

The document was Withdrawn.
Uplink subcarrier alignment

R4-1709743
Discussion on UL subcarrier alignment and DC subcarrier






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Belll

Discussion: 

ZTE: we fully share he same view as Nokia. RAN4 spec cannot assume any implementation and restrict the UE architecture
Huawei: For proposal 1, whether the DC carrier is aligned with RAN1 agreements on DC carrier. Wehther the DC carrier is same as carrier leakage carrier which is specified as carrier frequency in LTE case. On figure 1, 2nd and 4th figure, carrier frequency is in the mid of two sub-carriers, however, RAN1 agreed the DC carrier shall be modulated. 


Nokia: We have two cases, NR single carrier and NT-LTE co-existence. We can further disucss the common understanding in RAN4. Carrier leakage carrier is implementation specifc and we need to define it in RAN4 based on certain common assumption. We do not prefer to define any singling in RAN2. 


Nokia: it is clear DC carrier is modulated in both RAN1 and RAN4. Carrier leakage is implementation specific issue. 


Huawei: MPR results are also related to carrier leakage. We may need some digital shift. 

QC: it is benefit to have some kind of assumption on defining the requirements. We do not need to specify the location of DC but agree on some assumption. 

LG: we have similar view as QC. The assumption is required for in-band requirements. 

Decision: 

The document was Noted.



R4-1709552
Discussion on UL sub-carrier alignment
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Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Nokia: Option 1 is baseline and option 2 is used in LTE-NR co-existence case. For proposal 2, we think it is implementation issue which is not required to be specified in 3GPP. 
ZTE; Option 1 and 2 are related to relative position of the carrier frequency and channel raster. Both options are valid if we consider the RB number could be odd or even. 

LG: We agree with proposal 1 and 2. 

Huawei: Same question as previous Tdoc. 


Nokia: we need the assumption of DC carrier for MPR simulation. In MPR assumption, the carrier frequency is same as DC carrier. 


Huawei: RAN1 have agreed the DC location will be signalled. Not sure if MPR is still valid for some implementation. 
Skyworks: 7.5KHz shift will not have big impact to MPR requirements. We may have two LO leakage for mmWave. 

MTK: We have similar comments as Skyworks. Not sure how the DC location will have impact to BS performance. In LTE, we had the case the DC is not aligned with the carrier frequency. 


Huawei: DFT-OFDM waveform is used for LTE UL. For NR, if we use CP-OFDM, DC location may have impact to BS performance. 7.5KHz shift may not have big impact. 


Intel: For CP-OFDM, only 1 or 2 subcarrier will be impacted due to DC location. 

Decision: 

The document was Noted.



R4-1709929 WF on LTE-NR uplink subcarrier alignement. 






Source: Huawei, HiSilicon

ZTE: According to RAN1 agreement, how to achieve shifting is up to implementation. Implementation shall be not the scope of WF. We shall not discuss the implementations. We can discuss the RF requirements. 

Huawei: We need to consider the implementation for minimum requirements. 

Nokia: In page 7 second bullet, not clear which requirement will be defined? On the last bullet (LS to RAN1/2), it is not clear about the action items to other WG. We proposed to remove the last bullet. 


Huawei: In order to support LTE-NR sharing, RF chain including LO will be shared by LTE and NR. We did not preclude any other requirements. In general, it is important feature, RAN1 send LS. No harm to inform other WG. 

QC: NR have different uplink waveform comparing with LTE. RAN1 made the decision on RF retuning.


Huawei: For normal NR, it is true. For NR-LTE sharing, we need to consider the most effiective way to implement this feature. RAN1 is asking RAN4 input on the understanding of implemenation
LG: We support BB shifting to reduce the RF retuning time which is too high to utilize the uplink sharing feature. We need to be careful about the RAN1 spec change. 


Huawei: We confirm no impact to RAN1

Vodafone: We agree with LG. The WF does not restrict the implementations. It is benefit to agree on this. 

Orange: We are alined with LG and Vodafone. RF retuning has great impact to system performance. WF also indicates no impact to RAN1. As operator, we are interesting on this feature


ZTE: the options are related to implementation. Also, it is indicate to donwscope the options which imply we are mandantory the implementation. For transmitter, we do not downscope the implementations. For Rx requirements, maybe we can have some reference architecture. 

DT: Question to QC about RAN1 agreement. RAN1 just agreed the subcarrier alignment. Further WF indicates no RAN1 change. 

Huawei: It seems 4 Options are possible options.  
Nokia: RAN1 had extensive discussion. RAN1 conclude this feature is defined in implementation agnositic way. No need to send LS to RAN1. We can further discuss the RF requirements. 

NTT DoCoMo: RAN1 only discuss which spec (RAN1 or RAN4) to capture this shifting. It is benefit to reduce the RF retuning time for system performance. We support this proposal. 

DT: About the downscoping. If certain implementation has impact to the system performance, it will be downscoped automatically. 


ZTE: For Tx side, as long as we define signalling and requirment, it will be fine.  

Vodafone: Question to ZTE, if we have RF retuning, is there any system performance impact or not?  

ZTE: For switching time, LO retuning is one of factor. We also need to consider other factor, e.g, ON/OFF switch time. If the LO retuning time is negible from ON/OFF swich time, do we need to consider the LO retuning.  
Decision: 

The document was Revised in R4-1710046
R4-1710046 WF on LTE-NR uplink subcarrier alignement.





Source: Huawei, HiSilicon

Decision: 

The document was Noted.
R4-1709553
LS reply to subcarrier alignment and channel raster
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Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Noted.



3.2.1
Channel bandwidth and subcarrier spacing [NR_newRAT]

R4-1709345
Definition on NR channel bandwidth






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Discussion: 

Intel: We need the capability for the maximum BW and separate capability for uplink and downlink. 

Samsung: For UE side, we have already agreed the different capability for uplink and downlink. The proposal is to address the definition for the superset of channel bandwidth set. 

Ericsson: We need the definition for BS channel bandwidth since it not addressed the wideband operation


Samsung: we have slightly different view on wideband operation. According to RAN1 discussion, BS wideband operation is based on the single carrier operation. Even though BS operate using aggregating carriers, it may not have impact to the definition in the spec which is transparent to UE. BS test is defined based on BS declaration. 

Huawei: We are ok with the proposal on the definition. For BS channel bandwidth, not sure if the channel bandwidth is defined for single cell or multiple cells since whether the same cell ID will be used for different SCS is not clear yet. 


Samsung: we can futher discuss. 

Decision: 

The document was Noted.



R4-1709514
BS/UE channel bandwidth terminlogy






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Aspects to consider when defining BS channel BW

Discussion: 

Intel: single BWP configuration is priotized in RAN1 discussions. 

Ericsson: The defiantin in spec shall not be revisited in the furture release. 

Huawei: Even BS support wideband oeprations, there is still single carrier from BS aspective. Wide band operation is just one of operation mode. We prefer to use the existing the definition. We’d better not to introduce the new concopet. 


Ericsson: We need the clarification on how the carrier is defined. 

Decision: 

The document was Noted.
R4-1709583
BS/UE channel bandwidth definition
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Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Ericsson: We shall add some notes to clarify that BS is allowed to transmit more than one carrier in wideband operation. It can be further clarify if BS is required to transmit more than one carrier simultaneously. 


Huawei: We can futher discucss the note proposed by Ericsson. 

Samsung: For BS channel bandwidth, we share the same view. For the defiantion of wideband operation, we have different view which can be found in other company paper. We do not think the wideband operation shall be verified in both BS and UE side. 


Huawei: We can further discuss when we discuss the RF requirements to check if additional requirements are needed for wideband operations. If not, we do not need the wideband operations. 

Intel: Wideband operation in UE side is different from CA. Wideband operation is related o more than one BWP configuration. 


Huawei: We do not have strong view. We think the wideband is a subset of CA. 


Samsung: Only one BWP will be configured in Rel-15 which means wideband operation will not supported in Rel-15.  

Nokia: Not sure if we need to specify the wideband operation. 

LG: Wideband operation is subset of CA. Even though BWP is defined in RAN1 to support the wideband operation but in principle it is same as CA. 


Huawei: share the same view. 

Huawei: the defiantion of wideband operation is copied from RAN1 LS. We can further disucss the wording. 

Decision: 

The document was Noted.
R4-1709930 WF on BS/UE channel bandwidth definition






Source: Ericsson

Decision: 

The document was Approved.
R4-1709513
On BS channel bandwidths flexibility






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Considerations on the issues in the last WF

Discussion: 

Vodafone: we agree with the proposals. On proposal 2, we can agree on the process first. 

Nokia: We also had the paper on the same topic. We agree that no major works except the receiving requirements. We need to check the impact to the demod requirements 

Ericsson: it is entirely sure if the rx requirements can be defined based on fixed BW FRC. 

Huawei: We also have paper on this topic. We agree the SU for additional CBW shall be discussed based on the agreed SU for existing BW. For FRC, UE will use the fixed CBW. For Rx requirements, there is not need for FRC since UE transmission BW is fixed. Test mode shall be FFS. 

Decision: 

The document was Noted.



R4-1709548
On support of sub-carrier spacing
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Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

ZTE: For the first question,   it is clear that all the SCS shall be supported since BS shall support different UE in one cell. We can further discuss question 2 and 3. 

Ericsson: we have different view that BS may not support 60khz which is required for low latency. 

Nokia: We support Ericsson view.

NTT DoCoMo: Same view as Nokia and Ericsson. The scenario shall be defiend according to operator request. 


ZTE: If gNB is not required to support different service at the same time, we agree with other companies. However, it is not such decision yet. 

Samsung: We agreed in the previous meeting that it is not required for BS to support differnet SCS simultaneously. For the second question, if we introduce the capability, we may have the UE refragment issue. 

AT&T:  If we introduce different SCS support in TDM, BS has to support dynamically change SCS from slot to slot but such feature is not required for UE. 
Huawei: the decision has impact to other requirements, e.g., are we going to select some SCS for RF requirements to narrow down the scope 


Samsung: different operators may have different request on the SCS. In RAN4 spec, RF requirements shall be defined for all the SCS. 
Decision: 

The document was Noted.

R4-1709931 WF on support of sub-carrier spacing






Source: Huawei, HiSilicon
Chair: the WF is appliy in Rel-15 only. 
Samsung: 60khz is important for URLLC. We are ok for haing 60khz as option but do not want some operator change their mind after. 

QC: These number are only for eMBB. We will revisit the number for URLLC. 
Decision: 

The document was Revised in R4-1710047
R4-1710047 WF on support of sub-carrier spacing






Source: Huawei, HiSilicon

Decision: 

The document was Approved.
3.2.1.1
Minimum channel bandwidth and SS SCS [NR_newRAT]

R4-1709414
SCS of sync channel for n41






  CR-  rev  Cat:  (Rel-15) v





Source: SoftBank Corp.

Abstract: 

This paper is to propose support of 15kHz SCS for n41, responding to FFS in the last meeting.

Discussion: 

CMCC: We did some analysis in RAN1 and we did not identify any inter-symbol interference issue. 
Samsung: Which channel is tested? If the ETU channel is tested, there may be some inter-symbol interference. 


CMCC: RAN1 did the analysis based on agreed link level simulation assumption. ETU channel is not applied for some cases. 

Softbank: It is up to RAN4 discussion on which SCS of SS shall be supported. 

Samsung:for Band 41, we can collect operator view on which SCS shall be considered. Not sure if other Band 41 owner has some other request. 

QC: For SS detection, we will define the side condition with low SNR. The ISI will occur in some high SNR. We need to discuss the default SS SCS in RAN4. 

Sprint: We support Softbank. 

KDDI: We support Softbank. Not sure why Band 41 is special. 


QC: it is due to the channel raster for band 41 is not defined yet. 

CMCC: We do not believe 30KHz SS SCS will have coverage issue caused by CP length. 

Decision: 

The document was Noted.
R4-1709547
Discussion on SS block sub-carrier spacing
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Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Samsung: For mmWave, there were some operators requests on using 100MHz as minimum channel BW. For operators who have more than 100MHz spectrum, 240khz SCS is more appripriaoted considering the phase noise and also fast beam sweeping as well as the number of beam supported. We support to define the 240KHz for mmWave based on operatos request. 

Intel: For mmWave SS SCS, we shall check the RAN1 design on SS

Nokia: We need to wait the RAN1 discussion. For second bullet, we are fine. For third bullet, we have different view as in our paper. 

QC:We shall wait the RAN1 decision. We also shall collects the view from operators 

Verizon: For mmWave, we want to support 240khz SS SCS. 
AT&T: For SS SCS, we want to support both 120khz and 240khz which is configured by the network for 100MHz BW..  

Verizon: we share the same view as AT&T

T-Mobile: we agree with AT&T 

Huawei: we need to wait the decision from RAN1 on the first bullet. For second and third bullet, China telecom support 100Khz channel raster. 

CMCC:  RAN1 discussed the intial access this morning. WF is drafting in RAN1. 

QC: We cannot have minimum CBW for certain band. SS SCS cannot be configured for default value which will be used for UE to perform the intial access. Intial access is only used for SA which can be decided further after Dec. 

Intel: We agree with QC comments. Want to clarify whether the 120Khz and 240KHz is configured for second component carrier or for primary component carriers 


AT&T: For primary component carrier 

Samsung: We need operators clarification 

Verizon: We support both values. We are fine with the default value but default value will give operators flexibility. 

Decision: 

The document was Noted.
R4-1709350
Discussion on SCS of SS/PBCH
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Source: Samsung

Discussion: 

T-Mobile USA: We support the proposal 2. Band 66 has two requests. More operators will request 30KHz when more spectrum is available from LTE reframing. 
Huawei: On proposal 2 option A, do we need to specify the different SS SCS for different operators 


Samsung: We can further discuss if option A is more acceptable. Based on the discussion so far, option B is more preferred. 

CMCC: Band 5 and 66 have different SS SCS since we have different minimum CBW due to spectrum holding. For other bands, operators may have different request considering the deployment scenario. For the band except band 5 and 66, it is better to have single SS SCS. 


Samsung: Exception bands are based on the information collected in the previous meeting. We need to consider the trade-off between the initial cell search performance and the number of SS SCS supported. It is better that operators can coordinate together to come out single value for certain band. 

LG: We prefer the single SS SCS for each band. We have similar question as Huawei. How can SA UE know the operators specific default value? 


Samsung: We need to consider the BD for global roaming case

ZTE: We have concerns on the proposal 2. There is compataiblity issue. If we need to agree proposal 2, option 2 makes sense. 


Samsung: Agree if we consier the forward compatibility, option 2 is better

QC: chaning PBCH BW is up to RAN1.  If we open the discussion on allowing multiple SS SCS for certain band, in the end, we may have different SS SCS for other bands. 


Samsung: Even RAN1 change the design, we still need to solve the issue that do we allow the multiple SS SCS for cetain band. 

AT&T: 100MHz minimum BW is missing in this paper. 


Samsung: For 100MHz minimum BW, the table captures the agreements in online session in previous RAN4 meeting. 

Verizon: We share the T-Mobile USA view. Proposal 2 option B makes more sense. We believe RAN1 may support multiple SS SCS. 


Samsung: We can have separate discussion in RAN4. 

T-Mobile USA: RAN4 shall allow operators to request multiple SS SCS. 

QC: RAN1 design on PBCH will have impact to RAN4 discussion. IF we allow the operators request new SS SCS, the legacy UE may not work properly. 

Decision: 

The document was Noted.


R4-1709532
Discussion about minimum channel bandwidth and SS SCS
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Source: LG Electronics Inc.

Abstract: 

Proposal 1. Consider to specify default SCS for SS by band specific manner as first priority

Proposal 2. If using multiple SCSSS are allowed, assume that initial cell detection is performed sequentially as baseline UE operation.
Discussion: 

Samsung: Blind detection is doable even though we have complexity issue. Base line UE can perform the multiple SCS search and some advanced UE may support better performance. 

QC: it is not related to feasibility of blind detection but rather than the cose for blind detection.  

Verizon: We need to solve this issue right now. UE power consumption need to be considered. 

ZTE: On proposal 2, UE perform intial sequentially, do you assume default ordering for SS SCS

NTT DoCoMo: We have concerns on proposal 1. Band combination number will be increased 

KT: we do not like proposal 2. 

LG: we agree the UE power consumption and search time shall be considere. Order of SS SCS can be considered based on the SS symbol duration time. 

Decision: 

The document was Noted.
R4-1709932 WF on minimum channel bandwidth and SS SCS






Source: Samsung

Decision: 

The document was Noted.
3.2.1.2
Wideband operation [NR_newRAT]

R4-1709579
Further clarification for Wideband operation of NR UE 






  CR-  rev  Cat:  (Rel-15) v





Source: LG Electronics France

Abstract: 

In this contribution, we try to make the common understanding for the UE wideband operation based on detail RAN1 agreements, also we propose our view how to specify the wideband operation UE RF requirements in Rel-15 as RAN4 perspectives.

Discussion: 

Intel: On proposal 1, it is a good starting point. On proposal 4, our preference is to define the single carrier BW for DL and UL as capability signalling. 

LG: For proposal 4, it can be change to BWP.

ZTE: On proposal 1, we agreed in principle. Active BWP could be the entire frequency range of CC, RAN4 need to define the requirement for worst case. We have concerns on proposal 4 to introduce the wideband class. 


LG: what is the worst case? 

Samsung: On figure 2, it is similar as intra-band CA. Based on this assumption, why we need different requirements for this case. We understand the RAN1 focus. We need to understand such RAN1 decision for CA UE in wideband operation. In wideband operation in BS, still single carrier is operated. For wideband class, it is related to BW class discucssions. We prefer to use the number of CC to category the bandwidth class. We also believe the same signalling can be sued for the CA mode UE in wideband operation and intra-band CA. On proposal 5, not sure there is BS impact or not? 

LG: There is some difference in BS spec but this paper is for UE. On proposal 5, we have some initial analysis. 

Huawei: On agreements in RAN1 AH2, it is not applied for UE. We need further discussion. Regarding the SU for aggreaged carriers, we need to keep the SU for carrier aggregation case. If we define the SU for aggregated BW, we may need different design. 


LG: active BWP is per CC.For SU, BS may use single carrier operation. For UE side, SU can be defined based on our approach. 

Ericsson: On proposal 4, not sure if the maximum CBW is reduant or not? gNB shall consider the UE capability but also we need to consider the fragement issue. 


LG: If maximum CBW is singled per CC, it is not needed. 

DISH: On proposal 3 and table 3, can UE operate 10+10 for 20MHz BWP configuratinon? 


LG: it is general BW class for LTE reframing bands. If BWP is configured for inter-carrier, UE shall support.  

Decision: 

The document was Noted.
R4-1709346
Further discussion on wideband operation
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Source: Samsung

Discussion: 

Ericsson: On proposal 2, we agree although we need to disucss the SU for total transmission BW. 
Intel: On proposal 3, we may need to define one requirement for differnet implemenations. We need further discussion. 

ZTE: Agree with Proposal 2. On proposal, 1, whether it is applied for Rel-15 or future release 

Huawei: on proposal 1, why we restrict the BW, we can define the requirements according to operator request. On proposal 3, only option 1 can be chosen. 

LG: For single active BWP per CC, it is for BS side. We share the same comments as Huawei for proposal 1. On proposal 3, we need some requirements. 

Samsung: For proposal 2, we can further discuss SU for BS. For proposal 3, UE is supposed to have same RF front-end to support both CA mode for wideband operation and also intra-band CA. For proposal 1, all the requests for band combiantio in LTE will go through the CA basket approach which shall be the same for NR. 

Intel: we may consider the different implementation to support the aggregated channel BW. 

Samsung: We prefer to category band according to number of CC instead of BW. 

Decision: 

The document was Noted.

R4-1709744
UE spectrum utilization in wideband operation






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Belll

Discussion: 

ZTE:  We share the similar view in principle. On figure 2, in case the number of PRB in wideband CC is not even number, the maximum achived SU is not same as wideband CC. 

Nokia: PRB size is different from different CCs. 

Ericsson: For BS with CBW of 40MHz, is that possible to configure UE with multiple carrier support for CA and UE with wideband operation at the same spectrum? 


Nokia: it is possible to support different PRB configuration for different UEs. 

Intel: On proposal 1, we have concerns on tighting the guard bands for CA case. 


Nokia: We have concern on utilizing the guardband. 

LG: On proposal 1,if there is existing single carrir SU, we suggest to follow such requirements for wideband operation. The proposal is only applied for new NR bands. Minimum guardband can be used for LTE reframing bands. 


Nokia: the proposal is not only for new bands but also for LTE reframing bands.

Huawei: Which figure, figure 1 or 2, is assumed for normal CA UE? 


Nokia: we need further discussion on CA UE. 

QC: We need to consider the forward compatibility for wide band operations. We need to support both figure 1 and figure 2 which may results in the capability discussion. We do not have 800MHz CBW yet but we may have 800MHz in the future, in such case, legacy UE can support 800MHz using CA. 


Nokia: we can discuss the SU for larger BW in the fuure. Not sure if capability is needed. 

Decision: 

The document was Noted.
R4-1709385
Further consideration on spectrum utilization in wideband operation
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Source: ZTE Corporation

Abstract: 

In this contribution, we further discuss and analyze the potential issues with two options, and based on the comparison we propose option 1 for defining the spectrum utilization in wideband operation from UE point of view. In addition, we also propose to send an LS to RAN1 for further clarification on the concept of wideband operation.

Discussion: 

Ericsson: Not sure if we need option 2.  

ZTE: we found if we define the higher SU, option 1 is simiar as option 2. 

Nokia: we think RAN1 clarification is not needed. We need to discuss the RF requirements for wideband operation. 


ZTE: If we could reach the common understanding in RAN4, no need to send the LS to RAN1. 

Huawei: Option 1 is preferred. From network perspective, it is same for option 1and option2. On proposal 2, more design is required. Not sure if we need option 2. 


ZTE: Agree with that SU is same from network side. 

QC: We agree with most of proposals. We need to consider the option 2 considering the forward compatibility. 

Decision: 

The document was Noted.



R4-1709722
Wideband and CA Operation for NR
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Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was Noted.



R4-1709407
On UE bandwidth support in NR
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Source: Intel Corporation

Abstract: 

Proposal 1: UE maximum single-carrier channel bandwidth is defined as a UE capability.

Proposal 2: The UE maximum single-carrier channel bandwidth capability is defined per band.

Proposal 3: The UE maximum single-carrier channel bandwidth capability is defined separately for UL and DL.
Proposal 4: The maximum number of bandwidth part configurations the UE can receive from the network is defined as a UE capability.

Proposal 5: The UE capability of the maximum number of supported bandwidth part configurations is defined separately for UL and DL.

Proposal 6: RAN4 develops Rel-15 UE requirements assuming the single active bandwidth part case.

Proposal 7: UE aggregation of spectrum across multiple BS component carriers (whether intra-band or inter-band) is specified as carrier aggregation in the same way as LTE CA.
Discussion: 

ZTE: On proposal 4, it depends on how to count the number of BWP. We suggest to change the proposal 4 to “The maximum number of bandwidth part configurations per carriers the UE can receive from the network is defined as a UE capability.” 

Intel: Agree

QC: we have agreement on proposal 1. We need to consider the wideband operation even RAN1 focus on the 1 BWP configuration per carrier. 


Intel: UE can support multiple BWP but UE cannnot be configured at the same time. 

DISH: On proposal 6, if UE only support 20+20 for 40MHz BW, does this proposal means UE can only support maximum 20MHz in Rel-15? 


Intel: 20 + 20 can not be configured at the same time. 


LG: Agree with Intel if gNB only configure 20MHz. 

Samsung:On proposal 6, we had discussion in this week. We need further clarification on the 1 BWP configuration per CC. On proposal 5, why we need to combine the UE capability with the BWP configuration? 


Intel: The capability singling is needed since RAN1 agreed that network need to know the maximum BW and how UE support such Max 

Decision: 

The document was Noted.
R4-1709933 WF on the Wideband operation






Source: LG, ZTE

Decision: 

The document was Noted.
R4-1709386
LS on further clarification on the wideband operation
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Source: ZTE Corporation

Abstract: 

Propose to ask RAN1 for further clarification on the unclear issues identified in the wideband operation.

Discussion: 

Decision: 

The document was Noted.
3.2.1.3
Channel bandwidth Set [NR_newRAT]

R4-1709584
Further discussion on BS channel bandwidth
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Source: Huawei, HiSilicon

Discussion: 

Ericsson: We need to consider the FRC for different BW. 

Huawei: We have different view. 

Nokia: For SU, we need analysis. We also need to study the test model and BS demod performance. 


Huawei: We agree that SU, test model and demod need further study. 

Decision: 

The document was Noted.



R4-1709840
On BS channel bandwidth set 






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell 

Discussion: 

Ericsson: On Tx requirements, SU is defined as bseline assumption. 

Nokia: SU will be used as assumption to derive the Tx requirements. 

NTT DoCoMo: We agree with Nokia in principle. On proposal, how can we conclude the essential channel bandwidth? 


Nokia: Not clear yet. Our view is to focus on the limited number of channel bandwidth. 

Vodafone: The analysis for the BW in square braket which can be supported by CA in previous WF is missing in this paper. The Rx requirements shall be defined for the BW whose guarnality is not 5MHz. 


Nokia: FRC will be discussed further in BS agenda. 

Huawei: We have similar view for Tx requirements but different view for Rx requirements. For Rx requirements, most requirements are related to FRC. We can consider the FRC from the channel bandwidth supported by UE. The test efforst can be reduced. 


Nokia: We agreed the most of Rx requirements are related to FRC. 

Decision: 

The document was Noted.
R4-1709710
UE CH BW Support for LTE Re-farming Bands






  CR-  rev  Cat:  (Rel-15) v





Source: Dish Network

Discussion: 

Intel: On observation 2 and 3, SU is still ongoing, observation 2 and 3 may not be true. For proposal 1, we agreed it is up to UE capability. The threshold will increase the UE complexity and cost. 

DISH: It depends on the SU discussion. We need further discuss on the complexity and cost when we discuss the threshold. Our understanding is if we define the threshold, the complexity will be decreased. 

ZTE: We have concerns on observation 2. This observation is valid only SU of aggregated BW is same as total SU per CC. We are discussing the higher SU. 
Decision: 

The document was Noted.



R4-1709719
Channel BW for 28GHz






  CR-  rev  Cat:  () v





Source: KT Corp.

Abstract: 

In this paper, we propose BW set that UE needs to support as with single component carrier as mandatory and several combinations that UE and BS need to support from release 15.

Discussion: 

Intel: For maximum UE CBW, we agreed it is up to UE capability. We need to clarify the detailed band combinations to support 800MHz BW. 

QC: Proposal 3, all the LTE band combination need to be considered? 


KT: only LTE band combination associated with 28GHz NR band.  
Decision: 

The document was Noted.



R4-1709495
Consideration on BS CBW set






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

In this contribution, we provide a new mathematical method to deduce the spectrum utilization for the new introduced CBWs, and also some discussion are given on the Tx/Rx requirements BW independent or dependent manner.

Discussion: 

Huawei: according to the analysis, we may have lower SU

ZTE: the analysis is for single SCS. 

Ericsson: We need to check the SU calculated from proposed formula. 


ZTE: We calculate the SU in term of  percentage instead of number of PRB

NTT DoCoMo: We prefer to have smaller percentage of SU for BW betetween two BW with defined SU. 

Nokia: we need to discuss the SU when we introduce the BW. 


ZTE: we can further discuss. 

Decision: 

The document was Noted.
3.2.2
Channel Raster [NR_newRAT]

R4-1709312
Channel Raster for NR






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Abstract: 

In this paper we propose the general principles on how to define the channel raster for all NR bands and also discuss specifics for each frequency range.

Discussion: 

NTT DoCoMo: For proposal 2, 3 and 4, each bands have different channel raster if we follow the formula. 
Intel: what is the issue if the channel raster pointed to the first subcarrier of the first RB? 

Nokia: Same comments as NTT DoCoMo. We need to introduce global channel raster rather than band specific channel raster. We need further consideration taking other WG discussion into account. 

Ericsson: We prefer to global channel raster. We will have different SCS, how will the Channel raster be defined? 

QC: we can discuss the global channel raster. If we defne the channel raster pointed to the center of the channels, some other aspects need to be considered which is complex. We can define the channel raster based on30khz SCS, for operators deploy 15khz and 60khz SCS, channel can be placed according to channel raster defined for 30khz. 

Ericsson: we need further discussion offline. Other proposal, e.g, . pointing to the center of channel, could be also feasibl. We also need to consider the symmetric guard band. 

Huawei: For proposal 1, whether it is imply the carrier frequency is aligned with DC carrier. 


QC: it takes more time to compute the channel allocations. We may also result in the channel raster depending on the channel BW if we point to the center. 

Intel: it is equivalent in term of complexity for pointing to the first carrier and point to the center. 

QC: According to RAN1 agreeemnt on the DC carrier shall be modulated, in theory, the carrier frequency is aligned with DC but it may not the case in reality. 

Decision: 

The document was Noted.



R4-1709362
TP to TR 38.xxx: NR channel and sync raster






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Based on the agreements on NR channel and sync raster, a TP is proposed for the BS RF TR 38.xxx.

Discussion: 

Huawei: On proposal 2, we have 100khz channel raster, not sure if we can get symmetric guard band. Wehther the channel raster is pointed to the middle of subcarriers. 
QC: Simiar comments as Huawei. The proposal will result in symmetric guard band for subcarrier based channel raster but not for the 100khz channel raster. 

Ericsson: we agree the concept match better for the subcarrier based channel raster. 

Decision: 

The document was Noted.



R4-1709549
The concept of channel raster






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Intel: Considering the generation of carrier leakage, we think there is no difference between carrier leakage and carrier frequency. 
Nokia: We believe no need to send the LS to RAN1. 

ZTE: It is clear the carrier frequency shall be aligned with channel raster. We need to discuss the subcarrier grid further. For proposal 1 first bullet, it is clear. For the subcarrier grid discussion, it is pure RAN4 topic, i.e., no need to ask RAN1. 

Ericsson: We also do not think it is RAN1 study. We also think it is not urgent to decide the relationship betweent carrier frequency and carrier leakage. 

Huawei: it is not related to subcarrier alignement but it is related to mixed numerologies. 

Decision: 

The document was Noted.



R4-1709741
Channel and sync raster






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Belll

Discussion: 

QC: On proposal 1, NR subcarrier is not in the subcarrier grid as LTE. If we follow Nokia approach, it is difficult to signal. We agree the proposal for Band 41. 

Nokia: Our proposal is not to use the center. We have different papers on the channel raster and SS raster. Signel overhead is one issue, it is why we do not prefer to use both 100khz channel raster and floating sync but since we agreed in the previous meeting

Ericsson: We agree with the first proposal. We also agree with proposal 2. On proposal 4, we may lose the spectrum on the channel edge. On proposal 5, we agree 30khz is not a good choice. 


Nokia: we can further discuss the proposal 4. 

Intel: simiar question as QC. Why 1 subcarrier is omitted? 

Nokia: it is rounded according to RB size. 

Huawei: we disagree with proposal 2. Channel raster and SS raster have to be discussed together. 


Nokia: we can discucss offline. 

LG:  for Observation 1, question about the wideband band operation without guard for 100khz channel raster


Nokia: it is complex but it is feasible. 2nd CC can be configured by primary CC in such case, we can still use the continuous spectrum allocation. 

Decision: 

The document was Noted.



R4-1709742
Clarification on sync/channel raster and BWP reference point






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Belll

Discussion: 

Huawei: for observation 3, we have same view. If the carrier frequency is not same as carrier leakage, we do not need channel raster concept in NR. 
Ericsson: On observation 3, we agreed if UE donot need to be informed. However, in some case, we may need to information to describe where is the channel is allocated.  

Nokia: We still need some assumption even though we did not introduce the channel raster in the spec. 
Decision: 

The document was Noted.



R4-1709551
Discussion on DC location






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

ZTE: The DC location is used to convert the transmission to the carrier freqeuency. DC location is related to different UE implementation. We have different view on the proposal 2 and 4. 
Nokia: We do not agree with introduction of signalling which is not useful for network and the singal is overheaded. 

QC: Singaling has been discussed in the uplink CA. The conclusion is signalling is not needed. Not sure what is the difference.

Huawei: For DC singlaling, it is RAN1 agreement. If we conclude such signalling is not needed, we need to send the LS to RAN1. For LTE uplink CA, we have different waveform for NR and LTE, we cannot reuse the same method for LTE and NR.  

Ericsson: we do not think RAN1 made the agreement on signalling. 

Decision: 

The document was Noted.
R4-1709496
NR channel raster and sync raster






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

In this paper, we provide some further discussions on channel raster and sync frequency raster for NR.

Discussion: 

Decision: 

The document was Noted.


R4-1709854
Uplink 7.5 kHz shift for subcarrier alignment between LTE and NR






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was Withdrawn
R4-1709934 WF on channel raster





Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was Noted.
R4-1709935 WF on DC location





Source: Huawei

Discussion: 

Decision: 

The document was Revised in R4-1710080
R4-1710080 WF on DC location





Source: Huawei

Discussion: 

Decision: 

The document was Noted.
3.2.2.1
Channel raster for LTE reframing bands [NR_newRAT]

R4-1709415
Channel raster in n41






  CR-  rev  Cat:  (Rel-15) v





Source: SoftBank Corp.

Abstract: 

This paper is to accept new raster scheme for n41.

Discussion: 

KDDI: we prefer to have 100Khz channel raster for n41 since n41 is LTE reframing band
QC: how the LTE reframing is related to 100Khz raster


KDDI: for co-exitence with LTE. 

Samsung: subcarrier based raster will increase the SS entry
China Telecom: we prefer 100khz. 

Decision: 

The document was Noted.
R4-1709723
SCS Raster for Low Bands






  CR-  rev  Cat:  (Rel-15) v





Source: Qualcomm Incorporated

Discussion: 

Ericsson: RAN1 is discussing the PBCH. Changing previous RAN4 agreement may have impact to RAN1 discusssion. 
Decision: 

The document was Noted.
3.2.2.2
Channel raster for band above 2.6GHz [NR_newRAT]

R4-1709499
On NR channel raster for bands above 2.6GHz






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was Noted.
3.2.2.3
Sync Channel raster [NR_newRAT]

R4-1709313
Synchronization Raster for NR






  CR-  rev  Cat:  () v





Source: Qualcomm Japan Inc

Abstract: 

In this paper we propose the definition of the synchronization raster for NR

Discussion: 

Samsung: For section 2.5, maximum 20mintues is indicated which is based on the theoretical analysis. RAN1 is still discussing the PBCH design. For band 77, SCS is still discussing. According to your analysis, the issue of longer cell search is band specific issue under certain assumption. If we chose 15khz SS SCS, the number of enties of sync will be 180 which gives 18s cell search time which is different from your analysis. We can fixed SS SCS for n77. 

QC: we need to consider the system performance. We think 30khz SS SCS has more benefit comparing with 15KHz SS SCS. 

Huawei: About the total number of enties, we have different view that UE may not search all the enties. In reality, the total number of SS entries could be reduced. It is too late for RAN1 to desing the PBCH design. 


QC: If UE has some prioritized list, it may save UE search time. However, we need to consider the out-of-coverage case, UE does not have pritization list in such case and most of UE power will be consumed in such case 

Ericsson: We agree with QC it is benefit to reduce the BW of PBCH design. 

Intel: We have similar observation as QC that we shall wait the further decision in RAN1. 

QC: Not sure about the Samsung postion on multiple SS SCS. 


Samsung: To allow multiple SS SCS shall be handled in band specific manner. We can revisit the minimum BW for n77. 

Decision: 

The document was Noted.

R4-1709936 WF on Synchronization Raster for NR






Source: Qualcomm Japan Inc

Decision: 

The document was Noted.
R4-1709500
On NR synchronization signal raster for LTE refarming bands






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was Noted.



R4-1709501
On NR synchronization signal raster for bands above 2.6GHz






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was Noted.


R4-1709531
Discussion about Sync Raster for NR






  CR-  rev  Cat:  () v





Source: LG Electronics Inc.

Discussion: 

Decision: 

The document was Noted.
R4-1709550
Discussion on synchronization raster






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Decision: 

The document was Noted.
3.2.3
Spectrum utilization [NR_newRAT]

R4-1709397
NR spectrum utilization






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 

Samsung: On observation 2 and 3, there are some ongoing discussions. The RB grid is also discussed in RAN1. RAN1 did not conclude the RB grid. It is better to wait for RAN1 final decision. We can send LS to RAN1 about RAN4 agreements. 
Huawei: For observation 2 and 3, it is valid for 15KHz. For 30Khz and 60KHz, the channel raster and DC location is still discussed now. RB grid is not decided yet. We do not agree with the option 3. 

Intel: It makes sense to inform RAN1 about RAN4 analysis. On top of SU, the assumption of guard band shall be also provided to RAN1 and ask the feedback from RAN1. 

Ericsson: Regard LS to RAN1, it is not clear about the intension. We shall not ask RAN1 to decide the SU. We shall keep the LS focus on the RB grid. 

QC: We can use the reference SCS and align othe SCS. We may lose 1 RB for some SCS which has been captured in the previous agreements. 

Intel: We still need to discuss the maximum number of PRBs. 

Decision: 

The document was Noted.



R4-1709515
Spectrum utilization and multiple numerology operation






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

How to define spectrum utilization when operating multiple numerology

Discussion: 

Nokia: In figure 1, there is no guard band between different SCS. Is the rational for zero-guard band. Wider guard band is required for larger SCS. It is not clear about the motivation to define the occupancy requirements. 

Ericsson: Guard band between SCS is not the object of this paper. 

Samsung: Is the intension to introduce the BS Tx requirements for multiple numerologies? We agreed no BS requirements for multiple numerologies 


Ericsson: We do not introduce the requirements. We need to describe the assumption to derive some RF requirements, e.g., emission requirements. 
Huawei: We do not agree with the assumption. There are other alternatives. If we looked at figure 1, guard band can be decided by single SCS assuming single SCS occupied the whole channel. 


Ericsson: we assume BS will use different filter for different SCS. 

Intel: We have defined the SU for single SCS. When BS schedules certain SCS, BS shall assume the single SCS SU. 
ZTE: For single carrier with single numerology, we defined SU. For mixed numerology, we agree with Ericsson. In RAN4 spec, we need some words to describe the guard band for the mixed numerology scenario. 

Huawei: How about the guard band between different SCS. 

Intel: We cannot define the guard band according to SCS used in different subframe. 

Decision: 

The document was Noted.



R4-1709766
Spectrum utilization assuming subcarrier based channel raster






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Intel: For proposal 2, the analysis is aligned with our analysis for option 1. Want to clarify the maximum number of RB assumption. We agreed that we may introduce higher SU in future release. The RB structure shall allow such higher SU. 

NTT DoCoMo: We need check our assumption. 

Huawei: For proposal 1, for slightly assumtric guard band, we can consider this case as symmetric case, i.e., no 1 RB reducation for this case. 


NTT DoCoMo: Same view. We do not need to revist the SU value in such case. Our view is we do not need to address the case of asymmetric guard band with up to 15khz difference. 

ZTE: We agree with observation 1 and proposal 1. If we look at RAN1 decsion, in case of central frequency shifting, there will be some other case with assymetric guard band. 

Ericsson: We share the same view that we do not need to address this asymmetric case. 

Decision: 

The document was Noted.
R4-1709573
Draft LS on spectrum utilization






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Ericsson: The LS is ok in general. Huawei question is quite general. To decide the SU is RAN4 scope. We need to ask the feedback from RAN1 on the RB grid. 
ZTE: We think the importance of this LS is to ask RAN1 on the feedback on the relative position for channel allocation and center. 

Intel: We also need to provide RAN4 analysis on the RB grid. It is better to mention some options of assumption considered in RAN4. 
Huawei: it is not our intension to ask RAN1 to revisit the SU decision. We need to inform the RAN1 about the decision of RAN4. If we identify some issue to finalize the SU, we also need to inform RAN1.  

Decision: 

The document was Revised in R4-1709988
R4-1709988
Draft LS on spectrum utilization






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Withdrawn.
R4-1709654
LS on spectrum utilization for NR in Rel-15






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Discussion: 

Decision: 

The document was Noted.



3.2.3.1
[Above 24G] Spectrum utilization [NR_newRAT]

3.2.3.2
[Sub 6G] Spectrum utilization [NR_newRAT]

R4-1709327
Further discussion on NR spectrum utilization of single numerology case for sub-6GHz






  CR-  rev  Cat:  (Rel-15) v





Source: ZTE Wistron Telecom AB

Abstract: 

In this contribution, we calculate the minimum guard band of each combination of SCS and channel BW according to R4-1709075 WF on spectrum utilization, and the guard band of each combination according to the RAN1 agreement on subcarrier grid to find out which combinations’ RB values should be reduced by 1 RB.

Discussion: 

Huawei: the proposal is similar as NTT DoCoMo. Slightly asymmetric guard band will not have impact to agreed SU. We can further check the case for 30khz and 60khz SCS. 
Samsung: RB grid is still discussing. 


ZTE: Agree. If RAN1 made some decision to enlarge the asymmetric guard band for 15khz, we can revisit. 

Decision: 

The document was Noted.

R4-1709989 WF on NR spectrum utilization of single numerology case 






Source: ZTE Wistron Telecom AB
Agreement: 

Companies are encouraged to bring contributions to next RAN4 meeting with different RB alignment options to check which SCS and channel BW combinations’ RB values can be reduced and how much. 

Decision: 

The document was Noted.
R4-1709572
Spectrum utilization for possible new BS CBW






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Samsung: we need to consider to align the CBW for UE and BS in future release. We need to consider the SU for new CBW base on the SU for nearest CBW. 
ZTE: We had paper on the SU for new CBW for BS. It is not urgent to define RB number but agree to the method to derive the SU first. 

Huawei: For mapping method, SU value could be same comparing with linear mapping method.  

Decision: 

The document was Noted.



3.2.4
Co-existence study for 55dBm EIRP [NR_newRAT]

R4-1709987 WF on Simulation assumptions of Co-existence study for 55dBm CPE in mmWave spectrum






Source: Ericsson, Nokia
Abstract: 

Discussion: 

Decision: 

The document was Approved.
R4-1709842
Simulation assumptions of Co-existence study for 55dBm CPE in mmWave spectrum






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Simulation assumptions to be used for coex studies with 55dBm UE

Discussion: 

Decision: 

The document was Noted.

R4-1709347
co-existence evaluation results for CPE with 55dBm EIRP






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Discussion: 

Decision: 

The document was Noted.



R4-1709528
Coexistence evaluation results for 55dBm EIRP transportable stations






  CR-  rev  Cat:  () v





Source: LG Electronics Inc.

Discussion: 

Decision: 

The document was Noted.



R4-1709667
Co-existence study for 55dBm EIRP Transportable Stations for urban macro scenario






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Noted.



R4-1709668
Co-existence study for 55dBm EIRP Transportable Stations for dense urban scenario






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Noted.



R4-1709701
Urban Macro Simulation Results at 30GHz for 55dBm EIRP Transportable Stations






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides the urban macro simulation results at 30GHz for 55dBm EIRP transportable stations, according to the agreed simulation parameters as well as those revised by email discussions.

Discussion: 

Decision: 

The document was Noted.



R4-1709702
Dense Urban Simulation Results at 30GHz for 55dBm EIRP Transportable Stations






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides the dense urban simulation results at 30GHz for 55dBm EIRP transportable stations, according to the agreed simulation parameters as well as those revised by email discussions.

Discussion: 

Decision: 

The document was Noted.



R4-1709703
Dense Urban Simulation Results at 45GHz for 55dBm EIRP Transportable Stations






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides the dense urban simulation results at 45GHz for 55dBm EIRP transportable stations, according to the agreed simulation parameters as well as those revised by email discussions.

Discussion: 

Decision: 

The document was Noted.



R4-1709749
Preliminary ACI simulations results for 55dB EIRP transportable stations






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

In this contribution we provide adjacent channel coexistence simulations for 55dBm EIRP transportable stations. Results are intended to derive suitable ACLR requirement. The results needs to be considered preliminary and are subject to further refinement.

Discussion: 

Decision: 

The document was Noted.



R4-1709813
Preliminary ACI simulations results for 55dB EIRP transportable stations






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

In this contribution we provide adjacent channel coexistence simulations for 55dBm EIRP transportable stations. Results are intended to derive suitable ACLR requirement. The results needs to be considered preliminary and are subject to further refinement.

Discussion: 

Decision: 

The document was withdrawn.



R4-1709843
Initial simulation results for for 55dBm CPE in mmWave FWA scenario






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution summerizes the initial simulation results for 55dBm mmWave FWA scenario

Discussion: 

Decision: 

The document was Noted.


3.3
UE RF requirements [NR_newRAT]

3.3.1
UE RF General [NR_newRAT]

R4-1709966
UE RF Wednesday evening AH






  CR-  rev  Cat:  () v





Source: Qualcomm Inc

Abstract: 

Discussion: 

Decision: 

The document was approved
R4-1709958
Draft TS for 38.101-1






  CR-  rev  Cat:  () v





Source: Qualcomm Inc

Abstract: 

Discussion: 

Decision: 

The document was for e-mail approval

R4-1709959
Draft TS for 38.101-2






  CR-  rev  Cat:  () v





Source: Qualcomm Inc

Abstract: 

Discussion: 

Decision: 

The document was for e-mail approval

R4-1709960
Draft TS for 38.101-3






  CR-  rev  Cat:  () v





Source: Qualcomm Inc

Abstract: 

Discussion: 

Decision: 

The document was for e-mail approval

< SRS hopping>
Session chair note: discuss different parts compared to those submitted in the previous meeting.
R4-1709555
Discussion on SRS hopping






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was noted.

R4-1709556
LS reply to SRS hopping






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was noted.

R4-1709848
SRS hopping related aspects for NR UE






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution, we provide Ericsson views related to the questions and issues raised by RAN1 in the LS.

Discussion: 

Decision: 

The document was noted.

R4-1709849
Reply LS related to SRS hopping






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution, we briefly explain different factors which need to be considered when we define SRS hopping requirements.

Discussion: 

Decision: 

The document was noted.

R4-1709833
SRS Hopping






  CR-  rev  Cat:  () v





Source: Qualcomm Inc

Abstract: 

Discussion: 

Huawei: For P2, why do we need to increase the power by 3dB?

Qualcomm: intention is not increase the power by 3dB. Maximum power power capability is 3dB of secondary antennas lower compared to that of the main antenna.

Skyworks: about 3dB, due to separate antennas?

Qualcomm: It is a loss including routing loss and swtich loss etc.

Skyworks: Can we assume 2 x 2 UL MIMO as well? 

Qualcomm: This is discussed in this paper about the case when the UL MIMO is configured. 
Agreement: Proposal 1
Decision: 

The document was noted.

R4-1709834
Draft LS Reply to LS related to SRS hopping






  CR-  rev  Cat:  () v





Source: Qualcomm Inc

Discussion: 

Decision: 

The document was revised in R4-1709937.

R4-1709937
Draft LS Reply to LS related to SRS hopping






  CR-  rev  Cat:  () v





Source: Qualcomm Inc

Discussion: 

Decision: 

The document was revised in R4-1710048.
R4-1710048
LS Reply to LS related to SRS hopping






  CR-  rev  Cat:  () v





Source: Qualcomm Inc

Discussion: 

Decision: 

The document was approved.

< Handling NC CA for mmW requirements >
R4-1709838
Handling NC CA for mmW requirements






  CR-  rev  Cat:  () v





Source: Qualcomm Inc

Abstract: 

Discussion and proposals how to handle the agreements for NC CA UE for mmW

Discussion: 

Intel: For P1, single receiver means the same beam with same direction for DL? We can consider center to center. For P2, we need more time to agree with this.

Ericsson: For P2, if we have the option 2, we can not use the other separation? For UL, we need very large MPR according to the separation.

Qualcomm: For Intel, the concept was agreed in the last meeting including the direction condition. For center to center, we are open to discuss this aspect. For P2, we are not sure why UL CA can not be considered if the DL is considered. For Ericsson, it is a confusing comment. For example, 1200MHz is the maximum separation we can use NC within this separation.

Huawei: For LTE, we have the definition of gaps but not introduced capability for the gaps. 
MTK: we have some concerns on P2 because it is not clear to singnal the same capability since we are not sure if the single transceiver is used or not.

Qualcomm: For Huawei, we do not think that LTE can be referred since the gap is only related with REFSENS. Since we recive a lot of concerns, so that we can prepare for a WF.
Decision: 

The document was noted.

R4-1709938
WF on handling NC CA for mmW requirements






  CR-  rev  Cat:  () v





Source: Qualcomm Inc

Abstract: 

Discussion and proposals how to handle the agreements for NC CA UE for mmW

Discussion: 

Huaewi: how can gNB maximize this cacability? MIMO capability is related with the distance with the edges. We have something to ask RAN2 to do something. 

QC: gNB can schedule UEs based on UEs capability. We are not sure how UL MIMO is related with this topic.
Decision: 

The document was revised in R4-1709967.

R4-1709967
WF on handling NC CA for mmW requirements
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Source: Qualcomm Inc

Abstract: 

Discussion and proposals how to handle the agreements for NC CA UE for mmW

Discussion: 

Decision: 

The document was approved.

R4-1709329
TP to TR 38.xxx General Aspects for UE RF for NR: NR Sub-6 GHz SU, SCS Allocation Alignment, TXBW and Guard-band
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Source: Skyworks

Abstract: 

Discussion and proposals how to handle the agreements for NC CA UE for mmW

Discussion: 

DCM: For X.X.X.1, this is an agreement in the last meeting. This agreement assumed symmetrical guard bands but asymetricaal guard bands are under discussion.

Nokia: we are not sure what’s going on in the main room. This is the current agreement.

Skyworks: we have the same view with Nokia. What we put is the most symmetrical positions.

Intel: we did not finish this in the main session.

Skyworks: we do not think that an asymmetrical case does affect simulation for MPR.

Intel: we should not mix MPR and SU.


Decision: 

The document was noted.

3.3.2
Reference architecture [NR_newRAT]

3.3.2.1
Single UL transmission for NSA [NR_newRAT]

R4-1710049 WF on single Tx switch uplink






Source: Apple

NTT DoCoMo: We disagree since the contet does not reflect what we commented in the evening AH at all.
ZTE: not sure about the mitigation technique

Decision: 

The document was Noted.
R4-1710050 LS on single Tx switch uplink






Source: Apple

Decision: 

The document was Noted.
R4-1709554
Clarification on 1TX or 2TX for UL sharing
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Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

This contribution discusses the simultaneous 1TX/2TX issue for LTE-NR co-existence. The proposal is as below:

Discussion: 

Qualcomm: This is what we discussed in RAN Plenary. Baseline should be 2Tx.

Nokia: we have the similar view with Qualcomm. 2Tx is the baseline.

Huawei: how about the stand alone UL sharing?

Sprint: In general, we agree with Qualcomm. Baseline should be 2Tx.

Huawei: if we support 2Tx the baseline, if we just UL sharing from network perspective, 1Tx per UE.
Decision: 

The document was noted.

R4-1709303
On Consideration of simultaneous 2UL transmission





38.101
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Source: Intel Corp

Discussion: 

Decision: 

The document was noted.

R4-1709399
NR NSA Single UL transmissions: RAN1 design overview and performance impacts
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Source: Intel Corporation

Discussion: 

Decision: 

The document was noted.

R4-1709416
On MSD from Inter-modulation in NSA mode
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Source: SoftBank Corp.

Abstract: 

This paper considers how to tackle with the MSD issue coming from NSA.

Discussion: 

Decision: 

The document was noted.

R4-1709483
Single UL transmission in LTE-NR UL Dual Connectivity
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Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was noted.

R4-1709683
Considerations on switched single UL/dual UL transmission in LTE-NR
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Source: Dish Network

Abstract: 

We provide our considerations on single/dual TX transmission in LTE-NR.

Discussion: 

Decision: 

The document was noted.

R4-1709720
RF architecture and implementation for 1UL and 2UL
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Source: vivo Mobile Com. (Chongqing)

Abstract: 

Observation 1: 2UL has more challenges in implementation than 1UL-only and allowing these 1UL-only UE in NSA may be beneficial for the early period UE development and speed up the progress of 5G commercialization.

Observation 2: In case 2UL is supported, UE’s request can be more effective and reliable than network selection on 1UL/2UL operation with the large variation of UE implementation and actual MSD needed.

Discussion: 

Decision: 

The document was revised in R4-1709939.

R4-1709939
RF architecture and implementation for 1UL and 2UL






  CR-  rev  Cat:  () v





Source: vivo Mobile Com. (Chongqing)

Abstract: 

Observation 1: 2UL has more challenges in implementation than 1UL-only and allowing these 1UL-only UE in NSA may be beneficial for the early period UE development and speed up the progress of 5G commercialization.

Observation 2: In case 2UL is supported, UE’s request can be more effective and reliable than network selection on 1UL/2UL operation with the large variation of UE implementation and actual MSD needed.

Discussion: 

Decision: 

The document was noted.

3.3.2.2
HPUE related topics [NR_newRAT]

R4-1709351
Sub-6GHz PC2 NR UE MPR compared to PC3
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Source: Skyworks Solutions Inc.

Abstract: 

This contribution provides measured data for sub-6GHz NR UE PC3 and PC2 power capability and compares their back-off for the different criteria used for MPR evaluation. The following proposal is made: Proposal: At least non ACLR limited cases must be fully reassessed for PC2 MPR evaluation

Discussion: 

Qualcomm: it is really nice to see the actual data if this proposal is justified.

Skyworks: we just say let’s check the baseline number but in some case, we may not have to add one dB relaxation for PC2 compared to that for PC3. 

Sprint: what is the plan for HPUE by Dec?

Skyworks: the only paper for HPUE we can see is for 3.5GHz.

Sprint: we thought that 3.5GHz for HPUE is something new. We are not sure if the difference between that B41 and n78. 

Agreement: MPR derived for 3.5GHz is applied to nB41 as well.
Decision: 

The document was noted.

R4-1709530
Further consideration on HPUE in 3.5 GHz range
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Source: LG Electronics Inc.

Proposal 1. Introduce additional UE capability signaling for averaged maximum transmit power.
Discussion: 

Nokia: this is a discussion paper. We do not fully understand how this can be reflected in 38.101? It is nice to see how this work including scheduling aspect with some clear pictures. We would like to better understand this.

LGE: our intention on this singaling is additional UL/DL restrictions to be applied to certain UE types.

Qualcomm: How can we custimize UL/DL configuration per UE basis?

Nokia: Exatly the same question Qualcomm mentioned. Some UE can not use their UL subframe due to SAR issue?

 LGE: we do not have inteiton to customize UL/DL configuration per UE basis. In some deployment scenario, by using method, a big UE can use UL/DL configuration with more UL ratio.

Decision: 

The document was noted.

3.3.2.3
Others [NR_newRAT]

R4-1709383
Power Boost Option for Extended NR sub-6GHz UE Types Support
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Source: Skyworks Solutions Inc.

Abstract: 

In this contribution, we have given some prospective on how power boost option could benefit upcoming NR use cases, which resulted in the following two proposals:

Discussion: 

Qualcomm: For P1, RAN4 can not agree with or disagree with this proposal. About this idea, we do not think that the concept is not so straight forward as mentioned in this contribution. It is sceptical if the existing PA does behave in a way mentioned in this contribution.

Skyworks: My paper also discusses extra power dispation. Those UE for PC 1 or PC2, we are currently managing these kind of UEs.

Decision: 

The document was noted.

R4-1709568
2Tx UE RF requirements for 3.5G band
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Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Proposal 1: UL MIMO is supported for NR Band n78 (3.3-3.8GHz).

Proposal 2: Only 23dBm + 23dBm PA configuration is considered for PC2 UE for NR Band n78 (3.3-3.8GHz).

Discussion: 

LGE: if we this is for SA case, for NSA DC case including NR + LTE, total power is beyond 26dBm. So that this should be applied to SA case only. If we specify this as mandatory feature, then, no need to specify single Tx requirements for n78? We also have concern on making UL MIMO mandatory.

Qualcomm: For P2, does this UE also support PC2 with single antenna port? If this is the case, how can we specify this kind of UEs?

KDDI: we have similar views with LGE. If the band n78 UE is mandated to have UL MIMO, then, there will be no possibility to use this n78 in Japan so that we would like keep this feature as optional.

Skyworks: when UL mimo is supporated as mandatory, PC2 is also mandated? For P2, we preclude 26dBm with single antenna.

Huawei: For LGE, for UL MIMO is only for SA scenario. NSA case, we do not have a strong opinion. For Qualcomm, for P2, we are not sure if 26dBm PC2 with single antenna can be considered or not if we consider power consumption. If vendors are ok with this, we are open to discuss the support of PC2 with single antenna port.

LGE: For NSA DC case, we think that this band n78 should be operated by single transmission with legacy LTE band. There is needed to specify single Tx requirement. UL MIMO should not be mandated. 

Skyworks: we do not see how single 26dBm consume power consumption more than 23dBm+23dBm. Some UL limited cases, PC2 with single antenna is more useful than PC2 of 23 dBm + 23 dBm.

Qualcomm: for 23dBm + 23dBm, we are not sure if we can use the same assumption to derive Tx requirements with the proposal with Huawei.

Huawei: For LGE, for NSA, we can consider PC2 with single antenna, but for SA, we should consider PC2 with UL MIMO. For Skyworks, power consumption can be reduced if the two Pas support also PC of 26dBm with single antenna, the power consumption is larger. 

Decision: 

The document was noted.

R4-1709940
WF on HPUE requirements in Rel15
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Source: Huawei, HiSilicon

Abstract: 

Skyworks: we are not sure the meaning of 23dBm+23dBm. 

DCM: we would like to replace “UL MIMO is supported” with “UL MIMO is specified”.

Huawei: For DCM, that is fine. For Skyworks, 26dBm is for one UL. Several PA configuration can be considered. Total output power should be 26dBm.

Skyworks: we are fine with the total output power is 26dBm. 

Huawei: we reconsidered “is supported” is our preference.
Discussion: 

Decision: 

The document was revised in R4-1709974.

R4-1709974
WF on HPUE requirements in Rel15
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Source: Huawei, HiSilicon

Abstract: 

Discussion: 

Decision: 

The document was approved.

3.3.3
Transmitter characteristics [NR_newRAT]

R4-1709353
Verification of UE transmitter characteristics for mmW






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution we propose that a beam-locked mode be used for verification of mmW transmitter requirements except the coverage efficiency (CDF method).

Discussion: 

R&S: we have already agree with using beam locked mode and sending an LS to RAN5.

Intel: This feature should be mandatory feature. If UE does not support this beam locked mode, we need to consider alternative so that mandatory or not should be clarified.

MTK: we need clarification of the defitionon of the fixed beam. For example, this is just for a certain direction or various directions?

Ericsson: For Intel, we are assuming this is implemented in all the UEs. For MTK, indeed, it is a good question. In basestation, several diretions are loacked toward reference antenna in the test. 

Intel: On P1, UE needs to satisfy the emission requirements regardless of the directions to be set. 

Ericsson: regardless of directions, emission requirements need to be satisfied. In our view, it is challenging to ensure every single sets of antenna arrays. Thsu, we would chose several beams with being locked.

LGE: in general, three or four arrays are considered. Which arrays should be chosed in fixed mode test?

Ericsson: at least core specification, the requirements need to be general but in terms of conformance requirements, the number of directions should be limited.
Decision: 

The document was noted.

3.3.3.1
Emission requirements related to ITU sharing study [NR_newRAT]

R4-1709330
NR UE above 24 GHz Spurious Emissions and Protected Bands
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Source: Skyworks Solutions, Inc.

Abstract: 

In this contribution, both Image and Harmonic 2 related general spurious emissions and EESS protected bands are studied. Furthermore, new cases related to ACLR for some protected bands are described

Discussion: 

DCM: it is better to capture -25dBm/MHz in an LS to WP 5D.
Intel: For Ob2, we are confused about spur requirements. For OB3, what is the technical justification of -25dBm/MHz? 3GPP may not be able to have requirements for all the requirements in the world. We are not sure about the necessity of the signalling. RAN4 should spcify additional spurious requirements based on consensus basis. It is not clear if limitation of the number of RBs does work. It is up to UE implementation.

Huawei: For Ob2, we have a similar understaning that one RB transmission may be difficult to sasitfy the exiting requirement. So, we would like to know if the one RB transmission is tested or not. We are not sure if the smaller RBs are reasonable to be tested since PSD is high and satisfying H2 requirement may be more difficult compared to larger RBs case.

Qualcomm: ITU-R is asking what the achievalble value but we are not ready yet to agree with the value. But this paper can say that we can do better by paying additional price. But we are not sure if the price becomes A-MPR etc at this moment. It would be good to indicate that something is possible to mitigate the interference.

Skyworks: For general answer, this contribution was not intended to propose a certain value. For DCM, our number is just an assumption. For Intel, CW tone, we treated this separately. For capability aspect, for the case where potentional image issue, we just thought this signalling may be helpul. We anlayesd where the issue to satisfy -30dBm/MHz comes from.

Decision: 

The document was noted.

3.3.3.2
Power Class [NR_newRAT]

R4-1709479
TP for TR General aspects for UE RF for NR: Range 1 UE power class
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Source: Nokia, Nokia Shanghai Bell, Skyworks Solutions, Inc.

Proposal 1: E-UTRA PC 3 power class and associated tolerances are used for NR bands which are re-farmed from E-UTRA

Proposal 2: E-UTRA PC2 tolerance is used for NR PC2
Discussion: 

Sprint: n41 should support PC2.

Huawei: HPUE offline discussion is on-going. We think that UL MIMO should be included as PC2.

Nokia: n77 and n78 are PC2 but only for UL MIMO?

Sprint: n41 should support PC2.
Agreement: Proposal 1.
Chair note: if proposal 2 is also agreeable or not will be checked in offline discussion.
Decision: 

The document was revised in R4-1709941.

R4-1709941
TP for TR General aspects for UE RF for NR: Range 1 UE power class
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Source: Nokia, Nokia Shanghai Bell, Skyworks Solutions, Inc.

Discussion: 

Note: if WF on HPUE is approved and the outcome can be reflected in this document if necessary.
Decision: 

The document was endorsed.

3.3.3.2.1
[Above 24G]Power class definition and PCMAX [NR_newRAT]

< Pcmax definitions >
R4-1709354
Pcmax for mmW
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Source: Ericsson

Session chair note: The companion paper of R4-1709355 is only discussed if the cocept of this contribution is agreed.
Abstract: 

In this contribution we propose a definition of the Pcmax as "conducted" TX power decoupled from the power class definition.

Discussion: 

DCM; you are going to remove PCmax_L? Where do we specify this in the spec?

Interdigital: gNB can caluculate how the schedure use the MPR with the knowledge of 38.101. the assumption we have is that all the table for MPR and A-MPR is the worst case.

Ericsson: The lowr EIRP limit will be specified in Pcmax section. For Power class, this will be specified in different section than Pcmax. For min EIRP, this is a bit of the price we have to pay to do this. This is related with inter digital question. The lower limit Pcamx is used for the intintil transmission in open loop like in RACH procedure. We can also prepare TP for the proposals.

Huawei: we still can be defined based on EIRP. If we define TRP, different implementation can have the same TRP but the different EIRP. 

Inter digital: by defining pcmax thrught max TRP, still max EIRP will be tested separately?

Ericsson: you can have different directivity with different EIRP. This is also being discussed in RAN1. For inter digital, the answer is YES. We also assume to have EIRP for spherical coverage purpose separately.

Samsung: if we define EIRP and TRP separately, how can we measure TRP? 
Ericsson: is it difficult to measure TRP? 

MTK: we do have similar concern as Huawei mentioned. I’m thinking that what we can do to take spherical measurement with integration (average). This method is reasonable.

Ericsson: you could measure toral radiated power by beam sweeping. 
Decision: 

The document was noted.

R4-1709328
NR Power Class and Pcmax definitions for cmW and mmW range
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Source: InterDigital, Inc.

Abstract: 

In this contribution, we propose a power class definition and a corresponding Pcmax definition for range 2.

Discussion: 

Dish: Clarifiation of lower EIRP with zero MPR?
Ericsson: we have still concern on having antenna gain in the formular of Pcmax. For delta G, can we know the values in advance?

Intel: For delta G, which is used to lower bound. This is a function of the tolerance. 

MTK: we have also concern on having a new parameter such as delta G. we have not had such delta G so far.

Qualcomm: For P5, delta G is not affected by MPR?

Inter digital: the EIRP with zero MPR, it is similar to the lower EIRP value. For Ericsson, this delta G is useful. For Intel, yes, delta G may be a part of the tolerance. For Qualcomm, delta G is not affected by MPR if we take power class as peak EIRP with boresight, we still max TRP is maintained.
Decision: 

The document was noted.

R4-1709391
Further consideration on PCMAX in mmWave OTA
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Source: NTT DOCOMO, INC.

Discussion: 

Intel: we need some assumptions to discuss this aspect. It would be better to have single Pcmax not including offset parameter like this delta G. 

Ericsson: if this is adopted, how can we get power control equation? Is this gain factor? PL is a CL. 

Decision: 

The document was noted.

R4-1709409
On Pcmax definition for mmWave NR
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Source: Intel Corporation

Discussion: 

DCM: in case for closed loop, how can we set the correct number since Pcmax is the upper limit?
Intel: we need to have offline discussion.

Ericsson: For DCM, gNB does not know the value, gNB just know the range of the available power via PHR.

Decision: 

The document was noted.



Session chair note: There have been the same discussion for at least 9 month. We need to finalize the decision on the number of EIRP and their % in CDF. 

· Possible WF proposed by session chair
· Decoupling EIPR for power class and EIPR for spherical coverage
· Two requirements for EIRP for PC and spherical coverage

· EIRP for PC @100%, or 90% or 50% by MTK
· EIRP for spherical coverage @ somewhere below 50%
 Agreement: The avobe WF is agreed. 

Note: The exact % will be determined after looking over relevant contribution in this meeting.
R4-1709613
Power class definition of mmWave UE
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Source: Sumitomo Elec. Industries, Ltd

Abstract: 

 In this contribution, we would like to discuss some open issues related to the power class definition independent of the LS response. 

Discussion: 

Sony: For P3, we think that spatial coverage needs to have different CDF. 

Intel: On table 1, it is helpful to have a table. We can further modifiy the table. For P3, different UE types may have different spherical coverage so that it should be dependent.

DCM: For table 1, we should specify peak EIRP with tolerance with plus/minus. If we specify EIRP at 90%, anyway, we need to test peak at 100% due to regulratory requirement.

Sumitomo: For P3, we are ok to have offline discussion. For peak EIRP, the value would be different depending on UE types so that it would not be an appropaite way to take. 
Decision: 

The document was noted.

R4-1709402
On UE Power Class for mm-wave
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Source: Intel Corporation

Discussion: 

Samsung: why array gains is 10dB?

Intel: this comes from ideal case.

Qualcomm: we need to check the math. Does this case loss from the boresight?

Intel: For polization, 3dB is an ideal case. In practice, we need to consider coupling phenomenon.
Decision: 

The document was noted.

R4-1709446
On UE EIRP CDF





38.101
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Source: MediaTek (Chengdu) Inc.

Abstract: 

In this contribution, we propose that the mmWave UE power class can be defined at the 50% point of the EIRP CDF based on the observations in comparing the simulated mmWave UE EIRP CDF with the measured LTE UE EIRP CDF.

Discussion: 

Sony: when it comes to the LTE, LTE terminals do not have BF. Even though 50% is reasonable to LTE, but this does not always apply to NR terminals.

Intel: 50% is a good starting point. But we would like to know views from operators. 

LGE: RAN4 should have minimum requirement for PC. We believe even higher % should be defined for EIPR for PC. We are also ok with having EIRP at around 20% for spherical coverage.

MTK: For Sony, we agree with that mm Wave UE uses BF while LTE does not use BF. But regardless of BF used or not, the point is different antenna pattersn are implemented so that certain similarities can be seen regardless of LTE or NR. In LTE, we use MOP considering 0dBi. For LGE, maybe other companies can provide justification to select even higher %.

Decision: 

The document was noted.

R4-1709445
mmWave UE power class for 28 GHz band





38.101
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Source: MediaTek (Chengdu) Inc.

Abstract: 

In this contribution, we present our EIRP power level budgeting for 28GHz mobile device power class definition consideration.

Discussion: 

Decision: 

The document was noted.

R4-1709539
mmWave power class and power control
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Source: Huawei, HiSilicon

Abstract: 

This contribution discusses the power control idea and the corresponding power class definition. How to do the power control test is also briefly discussed.

Discussion: 

Intel: what is the impact on Pcmax? Are there any impacts?

MTK: this proposal comes from consideration of satisfying reguratory requirements but 90% still is not 100% so that additional test should be performed.

Huawei: For Intel, we need to understand the comment. Pcmax should be based on EIRP at a certain %. We did not see any issues on this aspect. For MTK, it is difficult to find out the exact peak so that we selected 90%. If we can decouple PC and Pcmax definition, we are ok with 50% as well.

Intel: if we decople PC and Pcmax, what the meaging of defining EIRP.

Ericsson: On relation Pcmax and PC, if we would take 50% test point, that is the one single beam with locked, 50% is very close to TRP value since this is around average. If we use beam scan, then, 50% can be a different value. We do not propose to change the definition of PC now. 

Sumitomo: For Ericsson, 50% is very close to TRP value but why it is close?

Ericsson: strictly speaking, we only analyse one single beam without scanning, it depends on the distribution.

Decision: 

The document was noted.

R4-1709540
mmWave maximum output power requirement
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Source: Huawei, HiSilicon

Abstract: 

This contribution provides our proposal for mmWave maximum output power requirement discussion.

Discussion: 

Decision: 

The document was noted.

R4-1709575
NR UE power class for mmWave
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Source: LG Electronics France

Abstract: 

We propose peak EIRP level and CDF test points for NR UE power class definition at mmWave

Discussion: 

Intel: we have concern to have three points to be specified.

Sumitomo: for table 3, table 5 has peak only being specified.

LGE: for Intel, actually, 20% is proposed if needed. Our original proposal is 100% and 50%. For Sumitomo, table 5 is summarize of the candidate level. We are ok to decouple PC and spherical coverage. 
Decision: 

The document was noted.

R4-1709835
Output power values for mmW
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Source: Qualcomm Inc

Abstract: 

Power class definition and values

Discussion: 

Intel: On the last paragraph, some of the hesitation can be seen. If we need to wait for RAN1 outcome.

Huawei: 28GHz TRP is 24dBm. What kind of PAs are assumed to achieve 24dBm in total? TRP limit msut be 23dBm.

Qualcomm: 24dBm is the upper limit. 
Decision: 

The document was noted.
3.3.3.2.2
[Above 24G]Spherical coverage: EIRP CDF data [NR_newRAT]

R4-1709394
EIRP CDF for mmWave UE
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Source: NTT DOCOMO, INC.

Session chair note: late contribution
Discussion: 

Decision: 

The document was noted.

R4-1709403
On Spherical Coverage: EIRP CDF data for mm-wave
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Source: Intel Corporation

Proposal 1: Define the power class requirement as a CCDF mask

Proposal 2: Define the CCDF mask at the 50th percentile

Proposal 3: Compensation for sin(theta) is needed either as an optimization of measurement points on the sphere or as a sin(theta) weight in the histogram calculation

Open issues:

1) How to reach alignment among companies on the CCDF around the DUT rather than across a range of steering angles associated with a single array?

2) How to derive the CCDF mask values once issue #1 is resolved and CCDF percentiles are agreed?

Discussion: 

Dish: we are ok to discuss 50% but one of the potential problem is that more various values will be provided by companies so that it would be difficult to reach a consensus.

Decision: 

The document was noted.

R4-1709750
UE Power class for mmWave 28GHz
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Source: Sony

Abstract: 

Proposal 1: EIRP shall at least be specified for the 90% percentile point. 

Proposal 2: If a second EIRP percentile shall be specified it shall be the 20% percentile point. 

Proposal 3: EIRP shall not be specified for more than two percentile points.

Discussion: 

MTK: we still have a question to select 90%. Measing 90% is easier than 100% before you know what the %? If we take a look at certain data, around 90% is very rare cases.

Qualcomm: For MTK, if we specify 90%, 10% surface ares is not guaranteed.
Sesssion chair: Can we at least determine the % of CDF for EIRP for spherical coverage as 20%? 
Apple: we want to have 50% for spherical coverage. 
Intel: we also want to have 50% for spherical coverage.

LGE: If we agree with EIRP at 20% for spherical coverage, it is enough for spechrical coverage. We need to have a peak value that means 100%. 

Session chair: The decision was made in this morning. EIPR for PC@ (somewhere 50-100%) of CDF and EIRP for Spherical coverage @ (somewhere below 50%) will be defined.
Decision: 

The document was noted.

< Spherical Sampling Grid >
R4-1709769
On Measurement Grids for mm-wave NR
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Source: ROHDE & SCHWARZ

Abstract: 

At previous RAN4 meetings, different measurement grids for TRP and EIRP CDF measurements have been discussed. In this contribution we want to continue the discussion on this topic by providing TRP and EIRP CDF measurement results for two antennas using different measurement grids which are applicable to TRS and EIS CDF as well. 

Discussion: 

Huawei: what we provided in several meeting ago, if any measurement accuracy issues are idenfified, this should be considered in final requirements. In our analysis, we try to decouple mapping method and results not to avoid mapping to have impact the results.

Sony: In all scientic paper, it seems it works

R&S: constant step size does not mean it is right. If the step size is smaller enough, the results would be similar. We need to move on with consideration on our observation.
Decision: 

The document was noted.

R4-1709747
On Spherical Sampling Grid
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Source: Sony

Observation 1. 
There is no difference in CDF result depending on antenna array orientation when using solid angle dΩ = sin( d( d( sweep.
Proposal 1. 
The CDF shall be allowed to be simulated and measured in a widely recognized way, such as solid angle, or a method verified against a widely recognized way.
Abstract: 

R&S: if look at the proposal, if we select 5 degree, it takes time.

Sony: we have analysi on the comment in the previous meeting.
R&S: is constant density grid widely recognized approach?

Intel: RAN4 should not specify sampling grids. 
Discussion: 

Decision: 

The document was noted.

R4-1709852
On Choice of Spherical Surface Grid for Antenna Measurements
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Source: Qualcomm Inc

Abstract: 

Choice of sampling grid on surface of ‘test sphere’ around UE is important because it can reduce measurement uncertainty, and drive test/simulation complexity. 

Discussion: 

LGE: we do not have strong opinions but do we need to agree with certain type of grids to assist RAN5?

Qualcomm: we do not think that it is a testability issue. The intion is to make sure how to collect the data for CDF.

Decision: 

The document was revised in R4-1709942.

R4-1709942
On Choice of Spherical Surface Grid for Antenna Measurements
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Source: Qualcomm Inc

Abstract: 

Choice of sampling grid on surface of ‘test sphere’ around UE is important because it can reduce measurement uncertainty, and drive test/simulation complexity. 

Discussion: 

Decision: 

The document was noted.

R4-1709943
WF on Power class for mm Wave
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Source: Qualcomm Inc

Abstract: 

Choice of sampling grid on surface of ‘test sphere’ around UE is important because it can reduce measurement uncertainty, and drive test/simulation complexity. 

Discussion: 

Samsung: down selection to 20 and 50%, distortion of antenna pattern should be considered. We do see some dificcuties in implementation and measurements. 

LGE: samusng’s proposal is acceptable.

Dish: in general, we do not believe 50% can cover spherical coverage. This is very problematic. We are ok with addition of texts from Samsung.

DCM: we agree with Dish’s comment. Test tolerance will be defined. In general, RAN5 defines test tolerance but RAN4 define MU for this requirements.

Samsung: the 1st bullet is for distortion of antenna array patterns. We do not see real bullets. 

Huawei: For slide 5, requirement is established based on which modulation order?

Qualcomm: pi/2 BPSK is a different topic but we have fundamental differences. For maximum EIRP, it is defined. It can be one point.

MTK: we need common understanding of wave form such that QPSK. We recommend QPSK since it has been used in LTE. if we do not agree with wave form, we may have different simulation results. For maximum EIRP should be equivalent to MOP in LTE spec. 
Decision: 

The document was revised in R4-1709970.

R4-1709970
WF on Power class for mm Wave
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Source: Qualcomm Inc

Abstract: 

Choice of sampling grid on surface of ‘test sphere’ around UE is important because it can reduce measurement uncertainty, and drive test/simulation complexity. 

Discussion: 

Decision: 

The document was Revised in R4-1710081

R4-1710081
WF on Power class for mm Wave
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Source: Qualcomm Inc

Abstract: 

Choice of sampling grid on surface of ‘test sphere’ around UE is important because it can reduce measurement uncertainty, and drive test/simulation complexity. 

Discussion: 

Decision: 

The document was Approved.
3.3.3.3
MPR evaluation [NR_newRAT]
3.3.3.3.1
[Above 24G] MPR evaluation [NR_newRAT]

R4-1709677
MPR evaluation for NR at frequencies above 24 GHz
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Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was approved.

3.3.3.3.2
[Sub 6G] MPR evaluation [NR_newRAT]

R4-1709472
NR Range 1 MPR simulations






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Huawei: for BPSK, we see DFT-s-OFDM, power back off is -3dB. Does that mean ue can transmit up to 26dBm?

Huawei: what is the assumption of the location of carrier leakage location?
Nokia: we need to consider some margin such as thermal issues. LO is assumed to be the middle of the channel sub 0 RB close to the center which is NR baseline. If LO is somewhere else, LO exception should be applied. CA spec allows to have different LO locations.

Huawei: sub carrier 0 RB, 5 and 10 MHz are selected 

Nokia: NR specs allow to have LO in the not middle of the channel.

Decision: 

The document was noted.

R4-1709331
Sub-6GHz PC3 NR UE Power Capability Measurements and MPR
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Source: Skyworks Solutions Inc.

Abstract: 

In this contribution, output power capability measurements of PC3 PA is provided exploring channel bandwidth, SCS, waveform, modulation and RB allocation impact. Proposals for MPR, reference waveform are derived.

Discussion: 

Decision: 

The document was noted.

R4-1709944
WF on MPR table structure and RB allocations sub 6GHz 
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Source: Skyworks Solutions Inc.

Abstract: 

In this contribution, output power capability measurements of PC3 PA is provided exploring channel bandwidth, SCS, waveform, modulation and RB allocation impact. Proposals for MPR, reference waveform are derived.

Discussion: 

LGE: 

Decision: 

The document was approved.

R4-1709348
MPR Evaluation results for sub6GHz
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Source: Samsung

Discussion: 

Decision: 

The document was noted.

R4-1709529
MPR simulation results for sub-6GHz UE
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Source: LG Electronics Inc.

Agreement: reuse the simulation assumption for LTE UL 256QAM
Discussion: 

Decision: 

The document was noted.

R4-1709662
MPR evaluation for 15kHz SCS for below 6GHz (DFT-S-OFDM)
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Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was noted.

R4-1709663
MPR evaluation for 15kHz SCS for below 6GHz (CPOFDM)
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Source: Huawei, HiSilicon

Discussion: 

Nokia: QPSK in chanel 1dB MPR in the table, simulation results show no MPR.
Decision: 

The document was noted.

R4-1709664
MPR evaluation for 30kHz SCS for below 6GHz (DFT-S-OFDM)
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Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was noted.

R4-1709665
MPR evaluation for 30kHz SCS for below 6GHz (CPOFDM)
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Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was noted.

R4-1709855
Simulation results of MPR for Sub6 NR
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Source: Qualcomm Incorporated

Discussion: 

Decision: 

The document was noted.

R4-1709352
Sub-6GHz PC3 NR UE UTRA A-MPR compared to PC3 MPR
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Source: Skyworks Solutions Inc.

Abstract: 

This contribution provides measured data for sub-6GHz NR UE PC3 power capability for NR and UTRA criteria and makes a first assessment of required UTRA A-MPR

Discussion: 

Huawei: If we reuse LTE simulation assumption, UTRA ACLR for MPR is required. 
Nokia: we have a contribution on this aspect.
Decision: 

The document was noted.

< Almost contiguous allocation MPR for CP-OFDM >
Session chair note: to be discussed if time allows.
R4-1709473
Almost contiguous allocation MPR for CP-OFDM
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Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was not treated.

R4-1709851
Considerations for Almost-Contiguous MPR
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Source: Motorola Mobility France S.A.S

Session chair note: a late contribution
Discussion: 

Decision: 

The document was available.
3.3.3.4
Power control [NR_newRAT]
3.3.3.4.1
Power sharing b/w sub6G and above 24G [NR_newRAT]

R4-1709576
Configured Tx power for NSA UE
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Source: LG Electronics France

Abstract: 

We provide our view on the RAN1 agreements for UE power sharing mechanism for NSA NR UE.

Discussion: 

Huawei: In general we agree with considering SAR. 26+26dBm dual uplink case, this should support 29dBm?

LGE: my intention is not to create new PC. Just specify the exiting power class up to PC2. Band 41 support PC2 and n78 supports PC2 but existing PC should be supported by power sharing mechanism.

Huawei: we do not object proposal 2 but we are not sure what kind of ls we are going to send. 
LGE: our intention to send an LS is for clarification purpose. 

Inter digital: For range 2, there is a single formula. Only way to do this is combination of power of sub6GHz and power of mmWave and to be normarized by summing the power. We are not sure how it will work. We need to reserve P-MPR etc just in case. 

Qualcomm: Are there any regulatory requirements? 

Inter digital: power sharing between range 1 and 2 is up to RAN4.

LGE: This is up to RAN4 decision. for SAR case, we can use P-MPR to avoid some issues.

 Agreement: 

For NSA UE with both LTE band and NR band in range1, RAN4 can follow power sharing mechanism for the configured Tx power in NSA UE RF requirements. 

For NSA UE with LTE band in range 1 and NR band in range2, RAN4 can follow individual configured Tx power requirement between legacy LTE band in range 1 and NR band in range 2. P-MPR is considered for range 2 as well.
Decision: 

The document was noted.

R4-1709356
Draft LS Reply on power sharing for LTE-NR Dual Connectivity
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Source: Ericsson

Abstract: 

Draft LS Reply on power sharing for LTE-NR Dual Connectivity

Discussion: 

Decision: 

The document was withdrawn.

R4-1709945
Draft LS Reply on power sharing for LTE-NR Dual Connectivity






  CR-  rev  Cat:  (Rel-15) v





Source: LGE

Abstract: 

Draft LS Reply on power sharing for LTE-NR Dual Connectivity

Discussion: 

DCM: For Q1, this is the RAN4 decision. RAN1 said that applicability is up to RAN4. For Q2, why is the capability needed? 

LGE: For Q1, RAN1 does not have clear understanding so that it is beneficial to share this with RAN1. For Q2, we do not have capability. RAN4 needs to specify requirements for UE not to exceed MOP.

DCM: For Q2, UE needs to send a capability to gNB. We would like to clarify thi
Decision: 

The document was revised in R4-1709968.

R4-1709968
Draft LS Reply on power sharing for LTE-NR Dual Connectivity
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Source: LGE

Abstract: 

Draft LS Reply on power sharing for LTE-NR Dual Connectivity

Discussion: 

Decision: 

The document was approved.

3.3.3.4.2
[Sub 6G] Power control related topics [NR_newRAT]

R4-1709450
PCMAX in NSA DC for range 1
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Source: NTT DOCOMO, INC.

Proposal: PCMAX for NSA DC range 1 should be specified as described in section 2.2

Discussion: 

Inter digital: should we consider sTTI as well since sTTI is finished in Dec 2017? We need to know the assumption for LTE side.

LGE: LTE power does not change for DC case. LTE power can be adjusted to not to exceed power class. For D2D case, there are priority for power sharing. 

Inter digital: this is PCmax which is the limit and the value to be computed. 

DCM: for sTTI, Work Item is still under going so that we can focus on normal LTE + NR. For LGE, we need further discussion but do you have a specific way?

Inter digital: if normal LTE + NR, it should work.

Ericsson: we have the same view that 1ms case it works.

Inter digital: we need to make sure the clear definition of synch and asych including TTI length. 
Decision: 

The document was noted.

3.3.3.4.3
[Above 24G] Power control related topics [NR_newRAT]

3.3.3.5
ON/OFF mask [NR_newRAT]

R4-1709508
On consideration of additional switching time
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Source: Intel Corporation

Discussion: 

Huawei: we have a contribution but it was submitted in wrong agenda. 
Qualcomm: ON to OFF, we need to keep time minimum for 5G to work well. 

Ericsson: there are two issues. If we consider asymmetric time for ON/OFF and ON/OFF. Also we need to consider use cases. As QC mentioned, we would like to see different numbers. If we have larger SCS, if we have 5 + 5 us for transient time, that means we lose the entire one symbol. 

Huawei: we have already had improved requirements. For LTE, the time is for 20us while that for NR is 10us for sub 6GHz.

Intel: we discussed a lot of time about this. This value such as 5 us comes from hardware limitation. This is physics.
Decision: 

The document was noted.

R4-1709846
ON/OFF mask usecases for NR UE transmissions
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Source: Ericsson

Abstract: 

In this contribution, we briefly explain potential masks for several the cases.

Discussion: 

Decision: 

The document was noted.

R4-1709847
WF on ON/OFF mask use cases for NR UE transmissions
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Source: Ericsson, Qualcomm

Abstract: 

Way forward proposal for ON/OFF mask

Discussion: 

Decision: 

The document was revised in R4-1709946.

R4-1709946
WF on ON/OFF mask use cases for NR UE transmissions
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Source: Ericsson, Qualcomm

Abstract: 

Way forward proposal for ON/OFF mask

Discussion: 

Decision: 

The document was approved.

R4-1709971
WF on ON to OFF and OFF to ON transient time for NR UE
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Source: Ericsson, Qualcomm, Verizon, Vodafone, Orange, inter Digital, T-Mobile USA, Sony, Deutsche Telekom

Abstract: 

Discussion: 

Intel: we cannot accept this WF. We did not discuss this WF. 

Huawei: we cannot understand why we need to consider those cases. It is something new to see these in RAN4. RAN1 should consider currently available state of the art technology.

Ericsson: we have one contribution related with this aspect. 9144 and 9847 have the exact figures. We would like to see more views from companies. If technically concerns, we would like to know.

Intel: we already provided 9508. We showed already.
Qualcomm: we would like to know other companies view on feasibility since there are system performance impact on this switching time. This WF is not posing a certain value.

Verizon: companies do not give technical aspects. We think that it is incorrect. We would like to encourage companies to provide more views. This swithin time would impact on system performance with higher SCS.

Huawei: Two points need to be discussed. It is difficult to understand the motivation. It seems one symbol gap between SW. from our paper, one symbole time is not sufficient if we consider BS to BS interference. The 2nd point is in the figure, it is not the traditional way. We need to stdy. 

Ericsson: this is within UE. This is not realted with what Huawei paper mentioned. 

DCM: we support this WF.

SB: we also support this WF. It affectes system performance.

AT&T: we support this WF.

Decision: 

The document was revised in R4-1709975.

R4-1709975
WF on ON to OFF and OFF to ON transient time for NR UE
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Source: Ericsson, Qualcomm, Verizon, Vodafone, Orange, inter Digital, T-Mobile USA, Sony, Deutsche Telekom

Abstract: 

Discussion: 

Decision: 

The document was approved.

3.3.3.6
Min/OFF power [NR_newRAT]

R4-1709567
Applicable scenarios for self-contained
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Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Ericsson: This GP in the special subframe? 
Huawei: Not only for TDD.

Eircsson: In which case FDD can see this GP

Qualcomm: this is a basesttion problem.

Huawei: we have a question. From UL to DL, both UE and BS need to change Tx and Rx. 

Qualcomm: what does happen to LTE?

Huawei: why deos Qualcomm assume so short GP?
Decision: 

The document was noted.

3.3.3.6.1
[Above 24G] Min/OFF Power [NR_newRAT]

R4-1709858
Testability of NR UE OFF power and minimum output power requirements for mmWave: further aspects
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Source: ROHDE & SCHWARZ

Discussion: 

Intel: 16dB NF is so large. Where does this come from?

CATT: we share the similar view with Intel about NF. We also have a question that if they can assume even larger antenna gain or not.

R&S: we do not have test equiepment available yet. So, couples of factors need to be considered. We are not comfortable to use lower NF. We can try to use larger antenna gain. But the price is higher uncertainties.
Decision: 

The document was noted.

R4-1709419
Further discussion on UE minimum transmit power for range 2
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Source: CATT

Abstract: 

This contribution discussed further the requirement for NR UE minimum transmit power and give our proposals.

Discussion: 

Qualcomm: this analysis is consistent with our previous analysis. % of UEs with lower power is negligible. -13dBm for EIRP for 400MHz is also applied to the other channel bandwidths. For higher modulation, we have similar observation as mentioned in this contribution.

Huawei: we have a similar view with Qualcomm. No difference from system simulation perspective.

Intel: For Table 1, 300MHz channel bandwidth is mentioned but this has not been agreed.

Ericsson: One aspect we need to consider is that consistencey with Pcmax definition. 
R&S: from our perspective, we cannot agree with some of the proposals. Even -13dBm is not agreeable.

MTK: For Table 1, 35m betwee UE and BS is quite larger. if we use QPSK for evaluation, does it make sense for UE to reduce its power down to min power?

Ericsson: In practice the distance must be shorter in somse cases.

CATT: For 35m, it comes from co-existence simulation scenario. We are not against different SNR. For R&S, -13dBm is most relaxed value based on largest channel bandwidth. We are not sure if we should relax the value further or not.

Qualcomm: For MTK, we did similar analysis with min distance of 2m without higher SNR. From system perspective, we should select the right value. We can capture what is the requirement from system level agreement. EVM may be able to be relaxed.

CATT: For Ericsson, we think that agreement is using EIRP coming from test constraints.

R&S: For imroving NF of 16 dB, even we achieve that, there is still a big gap. 

DCM: sub 6GHz, we agreed different values according to channel bandwidth.

CATT: because we need to consider testability. -13dBm is the best we can do from our perspective.
Agreement: 

-13dBm for EIRP regardless of channel bandwidth up to 400MHz from system level perspective.

Testability aspect will be further discussed.
Decision: 

The document was noted.

R4-1709947
WF on UE minimum output and OFF power for range 2
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Source: CATT

Abstract: 

This contribution discussed further the requirement for NR UE minimum transmit power and give our proposals.

Discussion: 

Ericsson: On slide 4, EVM requirement is relaxed at the minimum output power level?

CATT: In the test EVM, the level of the min output level would become higher from testability perspective.

Huawei: we need some agreements. TE said issues like dynamic range. In the test requiremnts, TE vendors need to provde how we test and reflect them in the core spec.

Qualcomm: we should focus on requirements from system level perspective.

Decision: 

The document was approved.

R4-1709420
Further discussion on OFF power requirement for NR UE for range 2






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Abstract: 

This contribution discussed further the NR UE OFF power requirements in frequency range 2, and presents our proposals.

Proposal 1: The NR UE OFF power requirement for frequency range 2 shall be defined as EIRP in the direction of maximum output power.

Observation: In reality it’s very unlikely that the victim UE or gNB will point their beam to the interfering UE directly. 

Discussion: 

Sony: which direction is the maximum ouput power and when?

Ericsson: It is more natural to define this as TRP. 

Qualcomm: we share the same view with Ericsson. If we use beam locked method, there may be a problem. This should be TRP. OFF power needs to be met regardless of directions.

DCM: we have the same view with Qualcomm and Ericsson. This was agree in SI phase.

CATT: Proposal is based on the assumption that output power is impacted by the BF. We realized that it is diffuclt to find the exaxt MOP direction. We still have test issue. 

Intel: our understanding is that Tx is off means no BF. If it is not testable, do we need to define it?

MTK: in general, OFF should be defined in TRP. There is one case that we test ON/OFF mask when the device is ON with BF, then, if the Tx is OFF, still analogue antenna arrays remain adjusted.

CATT: The case mentioned by MTK, we did not analyse this aspect. OFF power should be tested together with ON/OFF mask. We do not define OFF power, that means we can not have ON/OFF and OFF/ON mask.

Decision: 

The document was noted.

R4-1709355
Min and OFF power for mmW
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Source: Ericsson

Abstract: 

In this contribution we propose definition of the minimum power as a "conductive" metric verified by a TRP measurement. OFF power should be defined in term of TRP.

Discussion: 

Huawei: For ON/OFF mask, if we use TRP, it takes time so that this may impact on checking transmient perod.

Intel: For P1, we just wait for the outcoe of Pcmax. For P2, it is contradicting with what we agree in the last meeting.

CATT: the intention of this requirement is keep the interference within a certain level not to cause issues with other UE and BSs. If we do not have requiments, we need to adjust this requirements.

Decision: 

The document was noted.

3.3.3.6.2
[Sub 6G] Min/OFF Power [NR_newRAT]

R4-1709541
TP for UE RF TR 38.xxx: sub-6GHz minimum output power
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Source: Huawei, HiSilicon

Abstract: 

This contribution is the TP for UE RF TR 38.xxx for the sub-6GHz mimimum output power.

Discussion: 

Decision: 

The document was approved
R4-1709542
TP for TS 38.101-1: minimum output power
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Source: Huawei, HiSilicon

Abstract: 

This contribution is the TP for TS 38.101-1 for the sub-6GHz mimimum output power.

Discussion: 

Huawei: we did not include EVM since there are a lot of open issues.
DCM: for 1ms, regardless of SCS is it applied to?

Huawei: all of the SCSs will be defined in 1ms.

DCM: but TTI is dfferent from LTE and NR
Decision: 

The document was revised in R4-1709948.

R4-1709948
TP for TS 38.101-1: minimum output power
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Source: Huawei, HiSilicon

Abstract: 

This contribution is the TP for TS 38.101-1 for the sub-6GHz mimimum output power.

Discussion: 

QC: content is ok but we need to check font etc.

Chair note: Spec editor changes font etc if necessary.

Decision: 

The document was approved.

3.3.3.7
Transmit signal quality [NR_newRAT]

3.3.3.7.1
[Above 24G] Transmit signal quality [NR_newRAT]

R4-1709666
Simulation assumptions on UE Tx EVM for mmWave
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Source: Huawei, HiSilicon

Abstract: 

This contribution discusses the syetem simulation assumptions for UE Tx EVM for mmWave

Discussion: 

Intel: For higher order modulation, 23dBm is correct assumption?

Qualcomm: this is for mmWave? we are assuming the same antenna configuraiotns captured in 38.303?

Huawei: For Intel, yes, regardless of modulation order, 23dBm is used. This is for mm Wave and antenna configuraitons are the same as those captured in 38.803.
Qualcomm: there are full buffer. Degradation due to not co-channel in 38.803 was considered.
Qualcomm: we would like to confirm “Rx EVM is 0%” is RAN1 assumption or not.

Huawie: YES, it was RAN1 assumption. In LTE UL 256QAM simulation, we also used Rx EVM is 0%.
Decision: 

The document was approved

3.3.3.7.2
[Sub 6G] Transmit signal quality [NR_newRAT]
R4-1709481
TP for TR General aspects for UE RF for NR: Range 1 in-band emission requirement
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Source: Nokia, Nokia Shanghai Bell, Skyworks Solutions, Inc.

Discussion: 

Huawei: the current sub 6GHz spec is specified across slots? This is also for time domain?

Intel: For P1, what is the benefit of averaging 10subframes? What is the rational behind?

Nokia: For Huawei, this is for both. For Intel, this is one slot measurement work for LTE. But, measurement becomes not reliable without averaging.

Intel: how does 10 ms come from? 

Nokia: this comes from EVM measurement periods.

Session chair note: The title includes TP while the document does not include any TP. Nokia mentioned that they will provide TP including this agreement in the next meeting.
Decision: 

The document was approved.

R4-1709482
TP to TR General aspects for UE RF for NR: NR range 1 IQ Image and Carrier leakage
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Source: Nokia, Nokia Shanghai Bell, Skyworks Solutions, Inc.

Discussion: 

Huawei: in LTE we had a position information.

Nokia: you are referring to NOTE? That aspect will be further considered. But the same issue will be taken into account.

Huawei: if we do not capture that aspect, MPR simulation is useful?

Nokia: Could you be more specific? 

Huawei: we need a location of carrier leakage for single carrier case.

Nokia: this is not for simulation assumptios since we have agreed assumptions for MPR for sub 6GHz.
Session chair suggests to add the following note in the bottom of the proposed table.

	Note that positions of carrier leakage will be captured later. 


Huawei: we are ok with adding the above note.

Decision: 

The document was revised in R4-1709949.

R4-1709949
TP to TR General aspects for UE RF for NR: NR range 1 IQ Image and Carrier leakage
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Source: Nokia, Nokia Shanghai Bell, Skyworks Solutions, Inc.

Discussion: 

Decision: 

The document was approved.

R4-1709485
TP for TR General aspects for UE RF for NR: Range 1 UE EVM
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Source: Nokia, Nokia Shanghai Bell, Skyworks Solutions, Inc.

Discussion: 

Huawei: Min output power is a part of EVM parameters. Current specification on EVM has information on physical layer requirements and some additional information such that spectrum flatness. This is reminder.

Qualcomm: we agree with the logic here but we would like to discuss if spectrum shaping is applied or not first. 

Huawei: Min output power needs to be considered. For BPSK, current BPSK requirement is the same as QPSK.

Qualcomm: we would like to see other Nokia’s contribution first.
Decision: 

The document was approved.

R4-1709829
Impact of UE Tx EVM requirements relaxation on BS demodulation performance in mmWave NR
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Source: Nokia, Nokia Shanghai Bell

Discussion: 

Qualcomm: This is AWGN why? Clarification of with and w/o correction coding. The result applis to RANK2 only?

Nokia: we need to check the questions by Qualcomm.

Huawei: this is a link level simulation. But we need to consider system level simulation to be necessary.

Qualcomm: this is very important topic. 1stly we would like to focus on link level simulation. We need both. We need to check what is going on in RAN1.

Huawei: we have checked RAN1 colleagues but not yet this aspect is studied.

Qualcomm: we did not intend for RAN1 to do simulation but rather we took care of MCS.

Decision: 

The document was noted.

3.3.3.8
Occupied BW/ACLR/SEM [NR_newRAT]

3.3.3.8.1
[Above 24G] Occupied BW/ACLR/SEM [NR_newRAT]

3.3.3.8.2
[Sub 6G] Occupied BW/ACLR/SEM [NR_newRAT]

R4-1709477
TP for TR General aspects for UE RF for NR: Range 1 general SEM
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Source: Nokia, Nokia Shanghai Bell

Discussion: 

Qualcomm: content is ok but this table is critical part. This is a picture. 

Decision: 

The document was approved.

R4-1709478
TP for TR General aspects for UE RF for NR: Range 1 ACLR
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Source: Nokia, Nokia Shanghai Bell, Skyworks Solutions, Inc.

Discussion: 

Decision: 

The document was revised in R4-1709950.

R4-1709950
TP for TR General aspects for UE RF for NR: Range 1 ACLR
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Source: Nokia, Nokia Shanghai Bell, Skyworks Solutions, Inc.

Discussion: 

Decision: 

The document was approved.

R4-1709480
Further agreement for Range 1 ACLR
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Source: Nokia, Nokia Shanghai Bell, Skyworks Solutions, Inc.

Proposal 1: UTRA ACLR requirement is indicated to the UE by signalling when applicaple.
Proposal 2: LS is sent to RAN2 to ask RAN2 to specify dedicated signalling to indicate UE that it needs to satisfy UTRA ACLR requirement

Proposal 3: In case power reduction is necessary to meet the UTRA ACLR requirement it will be defined as A-MPRUTRA_ACLR.  A-MPRUTRA_ACLR is only allowed only in case other power reductions such as MPR and A-MPR coming from other requirement than UTRA ACLR are not sufficient. Allowed power reduction = Max (A-MPRUTRA_ACLR, (MPR+A-MPRother).

Proposal 4: E-UTRA ACLR requirement is not specified for NR
Discussion: 

Qualcomm: For P2, can we use the exiting NS mechanisms? 

Nokia: we need two NSs. 
Agreement: At least Proposal 1 and 4
Decision: 

The document was revised in R4-1709963.

R4-1709963
Further agreement for Range 1 ACLR
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Source: Nokia, Nokia Shanghai Bell, Skyworks Solutions, Inc.

Discussion: 

Decision: 

The document was approved.

3.3.3.9
Spurious [NR_newRAT]

3.3.3.9.1
[Above 24G] Spurious [NR_newRAT]

R4-1709408
On spurious emissions requirement for mmWave NR






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Proposal 1: To align with the sub-6 spurious requirement methodology, maintain the same reference bandwidth until the 2nd harmonic of 6 GHz, such that for the frequency range of 30 MHz to 12 GHz ref BW = 1 MHz.

Proposal 2: If the spurious emission limit is defined as an integrated value over a given frequency range in the spurious domain, then the reference bandwidth for these ranges needs to be clarified.

Proposal 3: The boundary between the out of band and spurious domain is defined according to the 250% channel bandwidth rule given in Table 1 below.
Table 1: Spurious domain boundary

	Channel bandwidth (MHz)
	FOOB (MHz)

	50
	125

	100
	250

	200
	500

	400
	1000


Proposal 4: The Category A limit of -13 dBm/MHz is proposed for the general spurious emission limits applicable to all mmWave UEs.

DCM; do you intentd to apply -13dBm/mHz to lower frequencies?

Nokia: what is the applicable frequency ranges?

Proposal 5: The new Category B limit of TBD dBm/TBD MHz is proposed for the additional spurious emission requirement applicable to mmWave UEs operating in a network which requires compliance with the Category B limit.
Proposal 6: For NR mmWave UEs supporting UL-MIMO, the requirements for spurious emissions are specified over the air against the combined emission spectrum of all activated baseband to antenna array UL paths. The emission limits are scaled (relaxed) by the number of supported baseband to antenna array UL paths.

Qualcomm: we need time to digest it.

Proposal 7: To align with the sub-6 spurious requirement methodology, use the EIRP metric for defining the spurious emissions requirements for mmWave UEs for the frequency range of 30 MHz to 12 GHz.

Nokia: we are confused by EIRP metric. 

Proposal 8: For the frequency range of 12 GHz to 172 GHz use the TRP metric for defining the spurious emissions requirements for mmWave UEs.

Proposal 9: Network signalling values defining the frequency range of the applicability of the additional spurious emission limits are needed, such that a network which is deployed in a region which requires compliance with the Category B limit can include the information as part of the system information signalling.
Proposal 10: Additional maximum power reduction values associated with the additional spurious emission limits are needed. The feasible A-MPR values should be further discussed.

Proposal 11: Key requirement definition and measurement parameters, such as resolution bandwidth, measurement methodology, and metric should be finalized during this meeting in order to enable progress on defining the feasible levels in the following meetings.
Agreement: Proposal 1, 2, 3, 5, 8, 9, 10 and 11
Decision: 

The document was noted.

3.3.3.9.2
[Sub 6G] Spurious [NR_newRAT]

R4-1709454
TP for TS 38.101-1:UE Tx spurious emission for range 1





38.101-1
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: ZTE Corporation

Abstract: 

In previous meetings, several outcomes have been achieved for UE Tx spurious emission for NR sub 6GHz in contribution [1][2].And in the last meeting, the specification structure and skeleton for Ts38.101-1 [3]was agreed. In order to meet the NR time schedule, this contribution provide a text proposal to capture the UE Tx spurious emission for NR sub 6GHz for TS38.101-1

Discussion: 

Decision: 

The document was approved.

3.3.3.10
Other Tx requirements [NR_newRAT]

< Pi/2 BPSK related contributions>
R4-1709592
Conditions on spectrum shaping function for pi/2 BPSK
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Source: IITH

Proposal
· Pi/2 BPSK with spectrum shaping without bandwidth expansion uses pre/post DFT filter. The exact filter coefficients are not specified in the standard. Expectation on filter is set as follows:
· The number of dominant taps that carry x% of energy is less than or equal to 3. The value of x is FFS (e.g., 95%) 
· The first filter tap that has maximum absolute value is aligned with that of first pi/2 BPSK modulation symbol
· Exact Filter implementation is UE implementation specific issue
Discussion: 

Decision: 

The document was not treated.

R4-1709841
Benefits of p/2-BPSK Pulse shaping
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Source: Qualcomm Inc

Abstract: 

Description of pulse shaping benefits to UE

Proposal1: mmW UE is allowed to do pulse shaped pi/2-BPSK.  

Discussion: 

Nokia: what is the impact on RAN4 specs? This agreement in RAN1 is not correctly captured. RAN1 does not agree with specifying pulse shaping.
Huawei: if we look at figure 1, from this figure, what is the advantage to use BPSK?

Qualcomm: For Nokia, the impact on RAN4 spec will be captured in the LS such as spectrum flatnees and out of band emission. For Huawei, we are also not sure which one is ACLR. Now we are discussing mm Wave. This is a discreate PA model.

Huawei: the result does not verify the ration of the proposal.
Qualcomm: Specrum flatness and IBE will be specified.
Decision: 

The document was noted.

R4-1709956
WF on p/2-BPSK Pulse shaping requirements
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Source: Nokia

Abstract: 

Huawei: this is the 1st time we see. Two bullets are captured. These are not acceptable to us. At the very beginning, the detailed information should not be included.

Nokia: we understand Huawei’s concern.

Decision: 

The document was noted.

R4-1709957
WF on MPR simulation assumptions for mmW
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Source: Qualcomm Inc

Abstract: 

Discussion: 

Decision: 

The document was noted.

R4-1709850
pi/2-BPSK Transmit modulation quality
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Source: Qualcomm Inc

Abstract: 

New way to define spectral flatness and IBE for pi/2-BPSK

Discussion: 

Huawei: shaping filter mentioned here is used by gNB as well? And shaping filter mentioned is for time domain. Do you want to mandate to use time domain shaping filter? Some parts of this contribution touchs how to measure EVM. Also, how to measure EVM in the conformance test?
Qualcomm: For the 1st question, it depends on gNB implementation.

Decision: 

The document was noted.

R4-1709486
Requirement aspects for NR pi/2 BPSK DFT-s-OFDM with spectrum shaping
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Source: Nokia, Nokia Shanghai Bell

Discussion: 

Qualcomm: there are some RAN1 simulation results. We are still confused by Huawei’s comments. The proposal by this paper is agreeable to us. The details should be further discussed.

Huawei: we agree with the evaluation results. But we need to consider the trade off PAPR and demodulation performance. This proposal is agreeable for us.

Samsung: we are curious about the simulation results if the receive can know the shaping of the pulse?

Nokia: we assumed that gNB does not know the exact shape of the pulse.

Qualcomm: if the receiver does not ackolege the shape of the pulse, it does not makes sense to specify the shape of the Tx side.

Nokia: we are not proposing to use filter captured in our paper.

Proposal 1: Spectrum flatness should be set such that channel estimation impairments and noise enhancement of MMSE equalizer are minimized
Decision: 

The document was noted

< Tx intermodulation>
R4-1709455
NR UE conducted Tx intermodulation for Range 1
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Source: ZTE Corporation

Abstract: 

In this paper, we give the following proposals for defining UE transmitter intermodulation for NR sub 6GHz:

Proposal 1: similar to LTE, interference signal of CW is used to define NRUE Tx IM and the level of the interference signal should be kept as -40dBc.

Proposal 2: The intermodulation product level for channel bandwidth up to 100MHz generated by the NR UE should be less than -29 dBc for one channel bandwidth interference signal frequency offset case and -35dBc for two channel bandwidth interference signal frequency offset case.

Discussion: 

Decision: 

The document was approved.

R4-1709392
TX intermodulation for range 2 UE
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Source: NTT DOCOMO, INC.

Proposal 1: For range 1 NR, same interference level as LTE (i.e. blocker CW of -40 dBc, 1st and 2nd TX intermodulation of -29 and -35 dBc respectively) should be maintained up to the maximum CBW. MBW should follow the same principle as NR ACLR MPR assumption i.e. an available maximum transmission bandwidth among the SCSs for a channel BW.
Discussion: 

MTK: For range 2, we are wondering if we can remove this requirements from the spec or not. How critical is this requirement for mmW? 
DCM: we can discuss the necessity.

Agreement: proposal 1
Decision: 

The document was noted

3.3.4
Receiver characteristics [NR_newRAT]

3.3.4.1
REFSENS [NR_newRAT]

< SNR evaluation>
Session chair note: Before we go into the details, better to check the status of the parameters needed for SNR simulation.

<Parameters needed for SNR evaluation>

Table 1: Steps for link level simulation and the availability of corresponding L1 specifications for modulation [Huawei 9563]
	NO.
	Step
	Ready?
	Spec section number
	Note

	1
	Decide TBS
	No
	XX of 38.213
	We can decide a coding rate for simulation

	2
	CRC
	Yes
	7.2.1 of 38.212 
	gCRC24C(D), bit number >3824, otherwise gCRC16(D)

	3
	Code block segmentation
	Yes
	7.2.2/5.2.1 of 38.212
	--

	4
	Channel coding
	Yes
	7.2.3/5.2.1 of 38.212
	Two graphs are defined for LDPC coding.

	5
	Rate matching
	Yes
	7.2.4 of 38.212
	--

	6
	Scrambling
	Yes
	7.3.1.1 of 38.211
	--

	7
	Modulation
	Yes
	7.3.1.2 of 38.211
	--

	8
	Layer mapping
	Yes
	7.3.1.3 of 38.211
	--

	9
	Pre-coding
	Part
	7.3.1.4 of 38.211
	1x2, 1x4 antenna config. used, thus no pre-coding.

	10
	Mapping to physical resources
	Yes
	7.3.1.5 of 38.211
	


Intel: RS design is necessary. This has not been finished yet in RAN1. For channel coding, we need to check if interreving aspect is completed or not. Control channel may not be necessary but it would be better to consider that aspects.
Qualcomm: some of the parameters are not necessary. -3dB can be used since RAN1 desing is not finished. We can replace with -3dB later. 

Intel: -3dB comes from SISO 1x1. -3dB is very much lower value. We would like to see 0dB as an assumption. What we can do is chose one value. We can adjust FRC in the refsens in order to meet SNR.

Huawei: Beside TBS, we think that , channel coding rate can be decided later. Based on our simulation, we propose to use -1.6dB.

LGE: we think that we do not wait for physical layer design. We need fixed level for targed SNR. We just support the target fixed SNR.   

Qualcomm: we can go with 0dB. We can add diversity gain on top of this. We disagree with a comment from LGE that no need simulation.

Intel: Huawei’s paper does not include impairment. 

Huawei: we prefer to use -1.6dB since we provided simulation results.

Qalcomm: if we go with 0dB, since it is very simple. This leads some errors in the future. 

LGE: tentatively we can accept 0 dB

Huawei: we need some justification. We can compromise -1dB. 

Ericsson: we should remember that this is noise figure test. We assumed 1/3 coding rate for QPSK. If we use different value, it would be difficult to distinguish LTE and NR(better or worse).

Qualcomm: we do not need to know how -1dB coming from.

Intel: -1dB for QPSK for LTE comes from perfect channel estimation. 

Agreement: SNR (tentative) = -1dB
<Conditions>

Table 2: Some parameters of reference channels for BS receiver requirements for sub-6GHz

	Channel Bandwidth (MHz)
	5
	10
	15
	20
	25
	40
	50
	60
	80
	100

	Sub-carrier spacing (kHz)
	15
	15
	15
	15
	30
	30
	30
	60
	60
	60

	Allocated resource blocks
	25
	52
	79
	106
	65
	106
	133
	79
	107
	135


Table 3: Some parameters of reference channels for BS receiver requirements for mmWave

	Channel Bandwidth (MHz)
	50
	100
	200
	400

	Sub-carrier spacing (kHz)
	60
	60
	120
	120

	Allocated resource blocks
	66
	132
	132
	264


Table 4: Simulation assumptions for required SNR
	Parameters
	Assumption

	Propagation condition
	AWGN

	Antenna configuration
	1x1

	Modulation
	QPSK

	Code rate
	1/3

	LDPC base graph
	1 or 2 depend on the TB size selected

	Transmission mode
	1 layer, single DMRS port

	PDCCH symbol
	3 for CBW=5MHz, 2 for CBW>5MHz


Proposal #2[Intel: 9398]:
Further discuss the FRC for REFSENS definition.
· PDSCH resource allocation: Full BW
· Set of CBW/SCS
· Option 1: Define FRC for each CBW/SCS combination

· Option 2: Define FRC for minimum SCS for each CBW
· Use QPSK modulation

· No HARQ retransmissions

· FFS: Code rate, Control channel configuration, SS Block configuration, RS configuration, TDD configuration 

R4-1709563
NR UE reference sensitivity
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Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

· Proposal 1: To derive SNR for REFSENS, the simulation with QPSK under AWGN needs to be conducted. For AWGN, the simulation should be applicable for both sub-6GHz and mmWave.
· Proposal 2: For the simulation, use the bandwidths, sub-carrier spacing and allocated RPBs as given in Table 2 and Table3.
· Proposal 3: For the simulation, use 1/3 coding rate for LDPC encoding. Whether the LDPC base graph 1 or 2 is selected depends on the TB size selected.
· Proposal 4: For the simulation, 1x1 antenna configurations is used for the SNR requirement.

Decision: 

The document was noted.

R4-1709951
WF on NR UE REFSENS SNR simulation assumptions
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Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Decision: 

The document was approved.

R4-1709564
Preliminary SNR values for NR UE reference sensitivity
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Source: Huawei, HiSilicon

Discussion: 

SNR values for 5MHz and 10MHz CBWs as below:

Table 2: SNR values for different CBWs
	Channel BW (MHz)
	BLER
	SNR (dB)

	5
	0.05
	-1.51

	10
	
	-1.63

	5
	0.1
	-1.56

	10
	
	-1.67


Simulation can be carried out for other channel BWs with the agreed simulation assumptions. 

It is noted that under AWGN channel, the SNR has no difference for different SCS and the demodulation performance for DFT-s-OFDM and CP-OFDM is the same as well. Therefore, the same SNR values can also be used for BS side.
Decision: 

The document was noted.

R4-1709398
NR REFSENS SNR definition
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Source: Intel Corporation

Abstract: 

In this contribution we provided our views on the SNR definition for REFSENS. In summary, we make the following proposals:

Discussion: 

Decision: 

The document was noted.

3.3.4.1.1
[Above 24G] REFSEMS [NR_newRAT]

Session chair note: There have been the same discussion for at least 9 month. We need to finalize the decision on the number of EIRP and their % in CDF. 

· Possible WF proposed by session chair
· Decoupling EIPR for power class and EIPR for spherical coverage
· Two requirements for EIRP for PC and spherical coverage

· EIRP for PC @100%, or 90% or 50% by MTK
· EIRP for spherical coverage @ somewhere below 50%
Agreement: The avobe WF is agreed. 

Note: The exact % will be determined after looking over relevant contribution in this meeting
· Possible WF proposed by session chair
· Agreement: Two requirements for EIS for the peak and supplemental spherical coverage

· EIS for the peak

· EIS for spherical coverage which is determined in the next meeting.

Two points: Dish, DCM, MTK(OK), Eicsson(OK), Sony(OK), LGE(OK), Orange, 

One point: 

Point for spherical: Intel

Point for EIS: Sumitomo, Huawei, 
LGE: OK.

MTK: peak EIS should be defined at 0%. 

Ericsson: at least peak

Sony: not more than two points. How to fine EIS at 0% should be discussed in testability. Better to have same coverage for EIRP.

Intel: it is better to have the same coverage between EIRP and EIS

Samsung: we need to consider dipole and patch antenna together.

R4-1709404
Views on REFSENS for mm-wave
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Source: Intel Corporation

Discussion: 

Sony: what is the meaning of the demodulation assumption for the SNR simulation is 1 Rx?

Intel: we need to avoid counting diversity gain twice. 

LGE: we just consider the 1Rx for target SNR simulation campaign. 50% of CDF is only for EIS?
Decision: 

The document was noted.

R4-1709447
mmWave UE REFSENS definition





38.101
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Source: MediaTek (Chengdu) Inc.

Abstract: 

In this contribution, we consider the mmWave UE REFSENS definition not only from the received signal sensitivity point of view, but also the suitability for all other receiver blocking tests.

Discussion: 

Decision: 

The document was noted.

R4-1709582
NR UE REFSENS requirements at mmWave






  CR-  rev  Cat:  (Rel-15) v





Source: LG Electronics France

Abstract: 

In this paper, we provide our views on the NR UE REFSENS requirements for mmWave UE based on agreed WF

Discussion: 

Decision: 

The document was noted.

R4-1709615
EIS requirement of mmWave UE
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Source: Sumitomo Elec. Industries, Ltd

Abstract: 

In the last RAN4 meeting RAN4#84 in Berlin, the WF on referense sensitivity for mmWave UE [1] was approved. This contribution discusses the open issue listed in the WF. 

Although this spatial coverage requirement is supposed to be specified at transmitter side, it can be expected that the same performance can be achieved at the receiver side.  Hence there is no need to specify any spatial coverage requirement using CDF at the receiver side and the REFSENS requirement at the beam peak direction is enough. 

Proposal: Specify only beam peak EIS requirement
Discussion: 

QC: it depends on if UE supports reciprocity or not.

Sony: we agree with QC. In some cases, this does not apply.

Ericsson: this will be baseline for all the Rx tests. With that regards, refsense sensitivy is specified at beam peak. But we should also consider EIS for spherical coverage. 

Huawei: we support the idea. We can reduce the testing time. Regarding the beam peak, we can select the exact peak or beam at 90%.

MTK: we also agree with that EIS should be specified at peak direction. This is the best choise. For the blocking test, we can refer to the EIS.

Sumitomo: we do not think that CDF based EIS for receiver side since the coverage aspect of antenna desigh can be covered by EIRP for spherical coverage. Can we first agree with having the beam peak EIS?

Intel: how do we define beam peak? Which direction is the beam peak?

Dish: reciprocity is mandatory or not? It is difficult to accept the proposal without guaranteeing spherical coverage.

QC: It is not mandatory. 

DCM: without guaranteeing spherical covege, difficult to accept it.

Orange: we have a similar view with docomo.

Sony: For reciprocity, Tx is based on signal stream. Rx is based on two streams. 

Decision: 

The document was noted.

R4-1709752
UE reference sensitivity for mmWave 28GHz
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Source: Sony

Abstract: 

Observation 1: There is no need to specify REFSENS for more than two percentile points.

Proposal 1: REFSENS shall at least be specified for the 10% percentile. 

Proposal 2. If a second CDF percentile point is to be specified this shall be the 80% percentile.

Discussion: 

Decision: 

The document was noted

R4-1709836
mmW UE Sensitivity
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Source: Qualcomm Inc

Abstract: 

mmW UE sensitivity, parameters and values 

Discussion: 

Decision: 

The document was noted.

3.3.4.1.2
[Sub 6G] REFSENS [NR_newRAT]

Session chair note: Approved WFof R4-1709149 is as follows.

WF: Procedure for REFSENS calculations 
REFSENS are calculated for SA case per band and channel bandwidths 

Separately extra losses related to NSA handling are discussed (common/separate antennas, diplexing, solutions to harmonics/IMD)

This is not reflecting how it will be captured in the spec but the method to share results for NR sub-6GHz

WF: REFSENS for SA per band/Channel BW

REFSENS = -174dBm + NF + 10*log(RXBW) - Diversity gain + SNR + IM

Diversity gain is 3dB for 2 RX antenna case

Antenna correlation issues may be embedded in IM taking into account the frequency range, note that for test the 3dB apply as it is a conducted test. 

RXBW is transmission bandwidth per channel BW and SCS. See values in next page

NF is maximum [9-10dB] for C-Bands (n77, n78)

NF is maximum [9-11dB] for C-Bands (n79)

IM is [0.5-2.5dB] for C-Bands (n77, n78, n79)

For bellow 3GHz NF and IM may be different especially taking into account critical FDD cases and could be evaluated per band. Values are FSS

SNR is FSS depending on reference signal and receiver demodulator performance. Assumption is QPSK with coding rate TBD.

Summary of the proposals.

<NF for C-bands>

	
	Skyworks
(9384)
	Huawei#1
(9543)
	LGE
(9581)
	Dish#2
(9686)
	Intel
(9304)
	

	n77(3.3-4.2GHz)
	9dB
	10dB
	10dB
	8 or 9dB
	11dB
	

	n78(3.3-3.8GHz)
	9dB
	10dB
	9dB
	8 or 9dB
	11dB
	

	n79(4.4-5GHz)
	9dB
	11dB
	10dB
	8 or 9dB
	11dB
	

	#1: if 10.5dB is allowed, delta RIB can be 0dB.

#2: it depends on if IL at ETC is more than 2dB or not. 
	


<IM for C-bands>

	
	Skyworks
(9384)
	Huawei
(9543)
	LGE
(9581)
	Dish
(9686)
	Intel
(9304)
	

	n77(3.3-4.2GHz)
	1dB
	2.5dB
	2.5dB
	2dB
	2.5dB
	

	n78(3.3-3.8GHz)
	1dB
	2.5dB
	2.5dB
	2dB
	2.5dB
	

	n79(4.4-5GHz)
	1dB
	2.5dB
	2.5dB
	2dB
	2.5dB
	


R4-1709357
REFSENS for sub-6 GHz operation
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Source: Ericsson

Abstract: 

In this paper we discuss the specification of REFSENS, MSD and some lessons learned from the LTE Rel-8 specification.

Discussion: 

Samsung: On marging, not only RF part but also in Rel8, -1dB is from BB w/o impairment. We did not check other channel bandwidths than 10MHz channel bandwidths. If we want to have FRC for across channel bandwidth, we need to consider magin carefully.

Ericsson: we would like to know -1dB coming from this is applicable to all the channel bandwidths. We should avoid resuing very old assumptions used when UMTS was specified. If we take a look at band 13, the NF is 12dB. It is very high.
Decision: 

The document was noted.

R4-1709384
NR sub 6GHz UE REFSENS Input on IM and NF
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Source: Skyworks Solutions Inc.

Abstract: 

In last RAN4#84 meeting revisiting NR REFSENS was discussed in a few paper and a way forward was agreed [1] to enable different companies to provide REFSENS proposals for NR in an aligned way. If agreement were reached for thermal noise integration bandwidths, a few elements needs further study like SNR need at UE receiver and some other still have ranges like IM and NF. This contribution provides input to the last two.

Discussion: 

Samsung: we need to consider RF margin. Even if this is RF requirements, we also need to consider BB since the requirement is self is related with BB.

Intel: whether only include RF and BB? All the RF magin shold go NF maring and the others should go to IM. 2.5dB IM is still valid.

Huawei: we have a similar view with Samsung. We also used IM including mass production margin. Cost for test becomes expensive with less margin.

Skyworks: For intel, BB impairment like channel estimation is not included but improvement of IM which contributed as BB impairments in the past has been significantly improved now. 0.5dB difference between FDD and TDD can be seen. 
LGE: For FDD case, more front end loss can be seen so that the difference is reasonable. But we have used 2.5dB for 10years so that we can reuse this.

Qualcomm: the difference should be more like 1dB.
Huawei: we need to know what is included and what is not included? Almost TDD is higher bands and loss is affected by the higher frequencies. 

Dish: we agree with Huawei. The definition of the IM is not clear. In nature, TDD should be smaller than FDD.

Decision: 

The document was noted.

R4-1709543
Discussion of C band REFSENS
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Source: Huawei, HiSilicon

Abstract: 

This contribution provides the measurement results for LTE B42 comercial device. C band REFSENS requirements are discussed.

This contribution provided measurement results for LTE B42 commercial device. It shows only 2 dB implementation margin for mass production if Rib is not allowed for CA. The margin is very difficult for most of the device vendors. For NR, we propose either reusing LTE single carrier REFSENS and Rib, or relaxing 0.5 dB to the single carrier requirements and no Rib is allowed for CA for 3.5GHz range. For 4.2GHz and 5GHz range, we propose 1 dB and at least 2 dB larger NF than 3.5GHz range.
Discussion: 

Skyworks: for SP21T, why this swich is assumed? No CA for assumed terminals? 

Huawei: an example device supports single carrier.  

Decision: 

The document was noted.

R4-1709581
NR UE REFSENS requirements at sub-6GHz
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Source: LG Electronics France

Abstract: 

We provide our views on the NR UE REFSENS requirements for range1 UE based on agreed WF

Table 1. Basic Assumption for NR band at range 1
	RF parameters
	n77 (3.3~4.2GHz)
	n78 (3.3~3.8GHz)
	n79 (4.4~5GHz)

	Noise Figure
	10
	9
	10

	IM
	2.5dB
	2.5dB
	2.5dB


Discussion: 

DCM: For band n77, where 1dB difference b/w n77 and n78 comes from? Filter IL should be almost the same.

VF: we have provided the data which show different ILs b/w the two bands.

DCM: In VF’s filter performance, reqired ISO for respective filters are different so that the comparison is not fair.

VF: since we have not agreed to protect Band 41 and WiFi, so that our data is valid.

LGE: our values come from PA and filter performances.

Decision: 

The document was noted.

R4-1709686
Considerations on Sub-6GHz UE REFSENS






  CR-  rev  Cat:  () v





Source: Dish Network

Abstract: 

We provide our views on Sub-6GHz UE REFSENS in this contribution.

Discussion: 

QC: for P1 and P2, NF is difficult to accept the proposed values.

DCM: we support all the proposals.

Intel: we share with the same view with Qualcomm. 7 and 8 dB NF are quite challenging. 

LGE: we also have the same view with QC and Intel.

MTK: For P1 and P2, if the filter IL max 

Dish: For QC, LGE and Intel, we can discuss these values including our assesments. For MTK, assuming 7., For Intel, this paper was proposing 2.5dB IM which can accommodate the IM with this value.
Decision: 

The document was revised in R4-1709952.

R4-1709952
Considerations on Sub-6GHz UE REFSENS
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Source: Dish Network

Abstract: 

We provide our views on Sub-6GHz UE REFSENS in this contribution.

Discussion: 

Decision: 

The document was noted.

R4-1709304
On REFSENS for Sub-6GHz





38.101
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Source: Intel Corp

Discussion: 

Observation 1: The REFSENS equation still need further clarification which margins, i.e. RF and BB margins, are supposed to be accounted in each of NF, SNR and IM.

Observation 2: Table 2 was derived based on -1 dB SNR (QPSK with 1/3 code rate), 11 dB NF, and 2.5 dB IM assumptions for across all Bands n77, n78, and n79.

Decision: 

The document was noted.

3.3.4.2
DC related requirements [NR_newRAT]
3.3.4.2.1
[Sub 6G] Delta RIB and MSD evaluation within 6GHz [NR_newRAT]

R4-1709389
MSD for DC combinations including Band n77, n78 and n79
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Source: NTT DOCOMO, INC.

Discussion: 

Qualcomm: is this related to LS from RAN plenary?

Skyworks: this proposal is harmonics? The harmonic is not related with harmonic.
KDDI: For P1 case 1, harmonic does not occur in spectrum in Japan.

DCM: we are not sure the freurancy range of the individual operators allocated in the future. Without MSD, we cannot idenfity which bands are difficult.

No concerns were seen

Decision: 

The document was revised in R4-1709964.

R4-1709964
MSD for DC combinations including Band n77, n78 and n79
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Source: NTT DOCOMO, INC.

Discussion: 

Huawei: we are still checking this document. Based on the timeline, the November is the last meeting so that it is quite challenging to finalize the MSD by improved approach. We do not object the proposal here but after Decmber, documents for improvement needs to be used. 

Side condition for aggement: The discussion to improve MSD values is not precluded by June.
Decision: 

The document was approved.
R4-1709439
MSD studies for Band 18 + n77 and Band 18 + n78
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Source: KDDI Corporation

Abstract: 

This contribution suggests how to reduce RAN4 work on MSD studies by using B18+n77 and B18+n78  LTE-NR DC as examples. 

Discussion: 

No concerns were seen
LGE: xDL CA cases, we can accept the proposal.
Decision: 

The document was revised in R4-1709965.
R4-1709965
MSD studies for Band 18 + n77 and Band 18 + n78
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Source: KDDI Corporation

Abstract: 

Discussion: 

Decision: 

The document was approved.
R4-1709484
How to specify REFSENS exceptions and MSD for NR range 1
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Source: Nokia, Nokia Shanghai Bell

Discussion: 

LGE: we prefer LTE approach. This is only exception for REFSENS. It is important to capture the absolute REFSENS level. The granularigy should not be 5 but rather 1dB.

Huawei: for DC, there are two scenarios. MSD is caused by one Tx harmonic and and IMD. Only keep the exception and deletete other REFSENS.

DCM: fOr 1st proposal, it is beneficial. Granularity should be discussed further. CF shold be discussed per band combination basis.

Nokia: For LGE, as we pointed out is that not repeating the same thing. Now we have 0.1 dB granularity but the proposals by each company is huge. For Huawei, we can reconsider based on Huawei’s suggestion. For DCM, CF was not treated in this contribution, but similar Way would be assumed. But we would specify the cases when MSD does not happen in the spec based on RAN decision.
Decision: 

The document was noted.
R4-1709559
Discussion on harmonic issue for LTE B3+NR 3.5G
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Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Huawei: In LTE, we did not assume shielded PA so that impact on refsens was huge. We would like to discuss how muchc we can improve harmonic issues.

Qualcomm: even with the way Huawei proposed, still MSD is very high. 15dB is still too big to operators?

Huawei: MSD can be improved by 10dB and it would be helpful for operators deployment.
Qualcomm: as far as we have talk with operators, 15dB is so high.

Huawei/Skyworks: MSD of freuqneyc position where harmonics just missing will be improved 
Decision: 

The document was noted.
R4-1709560
On IMD issue for LTE NR DC band combinations
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Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Proposal The MSD values for CA_3A-42A and CA_28A-42A shall not be reused for corresponding LTE NR band combinations with n78 without concrete analysis of possible parameter improvement and or analysis of frequency region w/o IMD for specific LTE NR band combinations.
Discussion: 

DCM: if we cannot complete the work by decmber, do we need to postpone the completion or reuse the number for LTE?

Huawei: the intention is to finish the work in time. We need to do our best to have appropriate requirements. 

DCM: we need to make clear that if the work is not completed by Nov, then, we need to follow the same number.

Huawei: I think that it is too pesimissitic.
Decision: 

The document was noted.
R4-1709561
On harmonic mixing for LTE NR DC band combinations
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Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Proposal 1: For band combinations of Band 3/8/19/26 with Band n77 and Band 3/5/8/19/26/39 with Band n78, no MSD caused by harmonic mixing need to be defined.

Proposal 2: For Band 42 and Band n77/n78, simultaneous Tx/Rx shall not be supported.
Discussion: 

KDDI: For P1, Band 18 should be included as well. 

Huawei: Band 18 can be included. For P2, this is different from TDD intra band synchronization WF. 

MTK: we have no issue on the proposals. The 1st order is not harmonic mixing.

LGE: For P2, it was already agreed in the last meeting. 
Qualcomm: WF by MTK should cover the proposal 2. 

Huawei: WF by MTK is general but our proposal is band specific.

Agreement: Proposal 1
Decision: 

The document was approved.
R4-1709580
Larger MSD issues for NSA DC UE
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Source: LG Electronics France

Abstract: 

In this paper, we provide our views how to solve the large MSD issues for NSA dual connectivity UE.

Discussion: 

Nokia: For P2, this might be quite time consuming. It is not preferred solution. For P4, we cannot agree with this proposal. It is too premature to conclude this threshold. If we select MSD value as threshold, simulation campaign is required so that we7d like to avoid that.

Huawei: For P1, beside Harmonic trap filter, shielded PA needs to be considered.

LGE: For Nokia, our approach would take time compared to what we did but it is reasonable approach. It is no opportunity to use two UL transmission by some operators. RBs shift can be an alternative solution.

Nokia: we cannot agree with proposal 3 as well.

Decision: 

The document was noted.
3.3.4.2.2
MSD evaluation b/w sub6G and above 24G [NR_newRAT]

R4-1709765
MSD for between sub6 and mmW






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

Decision: 

The document was approved.

3.3.4.2.3
Others [NR_newRAT]

R4-1709448
Formulation of LTE-NR DC self-interference awareness
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Source: MediaTek (Chengdu) Inc.

Discussion: 

Decision: 

The document was noted.

3.3.4.3
Maximum input level [NR_newRAT]

3.3.4.3.1
[Above 24G] Maximum input level [NR_newRAT]

R4-1709684
Considerations on mmWave UE maximum input level
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Source: Dish Network

Abstract: 

We provide our views on mmWave UE maximum input level.

Discussion: 

Decision: 

The document was noted.

R4-1709814
Proposal for UE maximum input power requirement for mmW
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Source: Qualcomm Incorporated

Abstract: 

In this contribution we make proposals to define UE maximum input power requirements for mmW.

Discussion: 

Intel: propsoa is based on co-existence simulation assumption, it is better to consider if the assumption is reasonable to consider Maximum input level or not.

Huawei: we would like to not burden UEs with tigher values. we can accept it but we need clarification on the cases for CA case.

R&S: From link budge perspective, this value is challenging to be tested. 

QC: For Intel, we do not know the latest assumptions. Indoor scenario needs much lower EIRP compared to those for other scenarios. For Huawei, that is the valid point, but we need to discuss the further. FOR R&S, this is the same issue as that of MIN output power. We can have requirments from system perspective. It is very hard to define requirements based on the limitation on the testability.

Huawei: this is related with CA. 

Decision: 

The document was noted.

R4-1709961
WF on UE maximum input power requirement for mmW
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Source: Qualcomm Incorporated

Abstract: 

In this contribution we make proposals to define UE maximum input power requirements for mmW.

Discussion: 

Skyworks: -25dBm is from the same direction?

Qualcomm: The value comes from the assumption that gNB and UE are in line sight.

MTK: with regard to Skyworks, we have already discussed the question and concluded that the wanted signal comes from the beam peak.

Ericsson: where is the reference to this value? After the antenna combining the wanted signals from all the elements?

Qualcomm: For Ericsson, before the antenna. The final requirements may be affected by testability aspect. 
DCM: at this moment, we would like to apply this value up to 200MHz.

Qualcomm: we have performed this simulation with 43dBm of eNB with 2m distance. Huawei’s proposal was -35dBm so that this is even tighter value.

Huawei: it is very difficult to accept this value. We can accept this value. If we have different values, the value becomes even tighter since the value is scaled.

Decision: 

The document was revised in R4-1709973.

R4-1709973
WF on UE maximum input power requirement for mmW
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Source: Qualcomm Incorporated

Abstract: 

In this contribution we make proposals to define UE maximum input power requirements for mmW.

Discussion: 

Decision: 

The document was approved
3.3.4.3.2
[Sub 6G] Maximum input level [NR_newRAT]

3.3.4.4
ACS/IBB [NR_newRAT]

3.3.4.4.1
[Above 24G] ACS/IBB [NR_newRAT]

R4-1709748
Proposal for IBB requirement for mmW
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Source: Qualcomm Incorporated

Abstract: 

In this contribution we make proposals to define IBB requirements for mmW.

Proposal 1: to define IBB test for 50MHz, 100MHz, 200MHz and 400MHz channel BW.
Proposal 2: UE IBB requirement should be 30dB for the 30GHz frequency range and 29dB for the 45GHz frequency range.
Proposal 3: to define IBB jammer location based on a variable offset compared to the wanted signal. 
Proposal 4: For IBB test, wanted signal level should be set at EIS + 14dB. 
Proposal 5: For IBB test, unwanted signal level should be set at EIS + 44dB – SNR - IM.
Proposal 6: to adopt in-band blocking parameters defined in Table 1.

Discussion: 

Intel: SNR and IM are still on-going. We are not ready to agree with values. Jammer position is variable?

Qualcomm: requirements themselves do not specify the exact positions. RAN5 can select testing points. The ACS is ready to be defined as ACS + 14dB in Intel’s contribution. We just reused ACS frame work. SNR and IM need to be discussed further. 

Samsung: we support proposal 2.

MTK: for P5, there is a difference between the values in P5 and the values in Table?

Qualcomm: we assumed SNR + IM = 0dB in this contribtion. We are flexible to consider SNR and IM.

Intel: Proposal 5 is ok but Proposal 2 needs time to check.

MTK: For P4, we would not have to have SNR + IM again. This is already considered in ACS.

Decision: 

The document was noted.

R4-1709962
WF on UE IBB requirement for mmW
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Source: Qualcomm Incorporated

Abstract: 

In this contribution we make proposals to define IBB requirements for mmW.

Discussion: 

Side condition for agreement: Necessity of SNR and IM values is further discussed in the next meeting.
Decision: 

The document was approved.

R4-1709812
Proposal for IBB requirement for mmW
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Source: Qualcomm Incorporated

Abstract: 

In this contribution we make proposals to define IBB requirements for mmW.

Discussion: 

Decision: 

The document was withdrawn.

R4-1709503
NR UE blocking for mmWave






  CR-  rev  Cat:  () v





Source: Intel Corporation

Discussion: 

Decision: 

The document was withdrawn.
3.3.4.4.2
[Sub 6G] ACS/IBB [NR_newRAT]

R4-1709502
NR UE blocking for sub-6GHz
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Source: Intel Corporation

Discussion: 

Qualcomm: in general, we are ok but if the offset of the jammer needs to be considered.

Ericsson: Is this applied to only 3.5 and 4.5GHz only? We would like to see other contributions.

Intel: For 3.5 or 4.5GHz, the intention is for new bands. About the offset, we followed the way of LTE spec. 
Dish: we agree with Qualcomm. The offset should be valid number. 

Decision: 

The document was revised in R4-1709953.

R4-1709953
NR UE blocking for sub-6GHz
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Source: Intel Corporation

Discussion: 

Decision: 

The document was withdrawn.

R4-1709358
ACS and in-band blocking for sub-6 GHz operation
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Source: Ericsson

Abstract: 

In this contribution we propose a test configuration for ACS and in-band blocking. We also discuss narrow-band blocking requirements.

Proposal 1: NR should have at least the same selectivity and blocking performance as LTE for bands below 2.7 GHz. Consider reuse of the LTE test configuration (interferer BW) for verification of the NR ACS and IBB performance below 2.7 GHz. 
Proposal 2: for bands above 3 GHz, the ACS requirements are specified with an interferer bandwidth (ACI) equal to the wanted channel bandwidth, possibly with a maximum interferer bandwidth of 20 MHz 

Proposal 3: narrow-band blocking requirements shall be specified for NR bands below 6 GHz.

Discussion: 

QC: For P2, we would like to keep the same channel bandwidth for interfere bandwidth.

Intel: For P1, we are fine with this in terms of applicability. For P2, we have the same view with QC. We should use the same channel bandwidth for wanted signal as that of inteferer signal. For P3, NR is wider band operation. We do not need NBB.

Ericsson: we wonder if operatos are ok with too much relaxation. For NBB, we think that NBB is necessary specifically below 3GHz. Above 6GHz, we can discussed. 
Chair note: NBB: one possible way is to s

Decision: 

The document was noted.

R4-1709770
Sub-6 ACS & IBB Re-farmed LTE bands
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Source: Qualcomm Europe Inc. (Spain)

Abstract: 

For re-farmed LTE bands, NR UEs will have to coexist with LTE and share resources.  It then makes sense for these cases NR UE needs to meet existing LTE requirements for ACS and IBB.

Proposal 1: For re-farmed LTE bands, the NR ACS requirement is the same as for LTE with proposed additional BWs

Proposal 2: For re-farmed LTE bands, the NR IBB requirement is the same as for LTE with proposed additional BWs.
Discussion: 

Intel: For Table 1, some new highlighted column can be seen. We need a ration about the number. Ex: 40MHz channel bandwidth. For Table 2, we need to consider PSD difference. There are some differences. From 20 to 40MHz, only 3dB can be seen. We need clarification. 

Huawei: One band should have only one requirements for ACS/IBB (Intel’s or Qualcomm’s)

Qualcomm: For Intel, this is a straight copy from LTE. For Huawei, refarmed bands from LTE to NR should have one ACS/IBB. 

Intel: 20 to 60MHz is new. We want to know why these values come from? 

Qualcomm: From 20 to 40MHz, bandwidth is doubled so that 3dB relaxation is applied.

Intel: From 20 to 40MHz, 6dB difference can be seen.
Ericsson: we are ok with P2 but bands below 2.7GHz should have NBB.

Intel: For refarming bands, for additional bandwidths, we need more discussion.
Decision: 

The document was revised in R4-1709954.

R4-1709954
Sub-6 ACS & IBB Re-farmed LTE bands
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Source: Qualcomm Europe Inc. (Spain)

Abstract: 

For re-farmed LTE bands, NR UEs will have to coexist with LTE and share resources.  It then makes sense for these cases NR UE needs to meet existing LTE requirements for ACS and IBB.

Proposal 1: For re-farmed LTE bands, the NR ACS requirement is the same as for LTE with proposed additional BWs

Proposal 2: For re-farmed LTE bands, the NR IBB requirement is the same as for LTE with proposed additional BWs.
Discussion: 

Huawei: each band has only one requirement

Qualcomm: YES.

Chair asks n77 and n78 are refarmed bands since there are LTE operations.

DCM: For ACS, 20 to 40MHz, the difference is 6dB while LTE has Class C for CA where ACS is different from 3dB.

KDDI: n41 has 50MHz channel bandwidth while the proposals do not include the requirements for that channel bandwidth.

Decision: 

The document was revised in R4-1709969.

R4-1709969
Sub-6 ACS & IBB Re-farmed LTE bands
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Source: Qualcomm Europe Inc. (Spain)

Abstract: 

For re-farmed LTE bands, NR UEs will have to coexist with LTE and share resources.  It then makes sense for these cases NR UE needs to meet existing LTE requirements for ACS and IBB.

Discussion: 

Decision: 

The document was revised in R4-1709972.

R4-1709972
Sub-6 ACS & IBB Re-farmed LTE bands
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Source: Qualcomm Europe Inc. (Spain)

Abstract: 

For re-farmed LTE bands, NR UEs will have to coexist with LTE and share resources.  It then makes sense for these cases NR UE needs to meet existing LTE requirements for ACS and IBB.

Discussion: 

Decision: 

The document was approved.

R4-1709685
Considerations on Sub-6GHz ACS and blocking requirements
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Source: Dish Network

Abstract: 

We provide our views on Sub-6GHz ACS and blocking in this contribution.

Discussion: 

Decision: 

The document was noted.

3.3.4.5
Out of band blocking and spurious response [NR_newRAT]

3.3.4.5.1
[Above 24G] Out of band blocking and spurious respons [NR_newRAT]

R4-1709393
Discussion on LS on verification of OTA core spec for above24 to RAN5






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Proposal: RAN4 to discuss how to verify the core spec of mmWave OTA out-of-band blocking with reasonable testing time based on technical justifications and inform RAN5 it in RAN4 NR#4 at the latest. The LS could contain not only out-of-band blocking but also other OTA requirements.

Discussion: 

Intel: we can also inform RAN5 not only this issue but also MIN outpur for example.

R&S: RAN5 starts their work in January 2018.

Huawei: freqeny range of out of band blocking and spurious emissions is qiuite wide so that one chamber can test all the range at once?

R&S: this is a part of testability SI. 

DCM: we have thought we started RAN5 starts their work. The deadline should be Nov.

Agreement: RAN4 to discuss how to verify the core spec of mmWave OTA out-of-band blocking with reasonable testing time based on technical justifications and inform RAN5 it in RAN4#85 at the latest. The LS could contain not only out-of-band blocking but also other OTA requirements.
Decision: 

The document was noted.

R4-1709449
mmWave UE blocking tests





38.101
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Source: MediaTek (Chengdu) Inc.

Abstract: 

In this contribution, based on a few observations from our beamforming simulations, we propose to specify all mmWave UE blocking tests with both main beam and blockers being applied in the peak gain direction (lowest % point in EIS CDF) regardless of the blocker frequency offset.

Proposal: For all mmWave UE blocking tests, the wanted signal and blockers are applied in the peak gain direction (lowest % point in EIS CDF) regardless of the blocker frequency offset.
Discussion: 

Decision: 

The document was approved
R4-1709469
Potential jammer system in 28GHz OOB range for Region 3
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Source: Samsung

Discussion: 

Decision: 

The document was noted.

3.3.4.5.2
[Sub 6G] Out of band blocking and spurious respons [NR_newRAT]

R4-1709790
Sub6 Blocking
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Source: Qualcomm Europe Inc. (Spain)

Abstract: 

For 5G NR sub-6 IBB, the proposal is to keep the wanted BW and the jammer BW the same for all BWs – consistent with approved ACS requirement.  OBB is CW and changes due to the additional wider BWs in NR and the frequency offset above/below, FDL_low/FDL_high.  It is proposed to remove NBB requirement.

Discussion: 

Intel: For IBB table 1, 6 dB is applicable acros channel bandwidth.  For OOBB, band width more than 20MHz, what is the justification to propose the values?

Nokia: How did you select Fx. It is not selfevident. Some improvement formla considered. 

DCM: how did you derive Pinterferere for OBB?

Ericsson: For OOBB, for the level, we would like to further discuss them. For wanted signal level, they should be the same as IBB until OOBB applies.

DCM: band 42 has NBB. I do not see reason to omit NBB from 3.5GHz and 4.5GHz.

Decision: 

The document was revised in R4-1709955.

R4-1709955
Sub6 Blocking
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Source: Qualcomm Europe Inc. (Spain)

Abstract: 

For 5G NR sub-6 IBB, the proposal is to keep the wanted BW and the jammer BW the same for all BWs – consistent with approved ACS requirement.  OBB is CW and changes due to the additional wider BWs in NR and the frequency offset above/below, FDL_low/FDL_high.  It is proposed to remove NBB requirement.

Discussion: 

DCM: we cannot agree with all the proposals. We need more explanation on how the Fx is derived and the values of OOBB.

Intel: OOBB performance is determined by LPF. Considering LTE case, max channel bandwidth was 20MHz. we extend the scaling the range to have similar LPF performance.

Qualcomm: For range 3, if we look at NOTE for B42, -22dBm can be in [ ]. We cannot fixed number LTE has used as it is.

DCM: we still have concern on these proposals.

Intel: it would be great if DCM could share your views with details.

Decision: 

The document was noted.

R4-1709768
Sub6 Spurious Responses
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Source: Qualcomm Europe Inc. (Spain)

Abstract: 

It is proposed that Spurious Responses for Sub6 NR be copied from LTE (1) - added wanted signal reference levels from Berlin

Discussion: 

Ericsson: wanted signal level should be consistent with other bands. IBB as well. Additional new proposal to increase step size to reduce testing time should be considered.
Decision: 

The document was approved.

R4-1709359
Out-of-band blocking and spurious response for sub-6 GHz
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Source: Ericsson

Abstract: 

In this contribution we propose a test configuration for out-of-band blocking and spurious response. We also propose a bandwidth-dependent step size to reduce test time.

Proposal 1: for NR bands below 2.7 GHz, the out-of-band blocker levels and interferer frequency ranges should be the same as those for LTE (assuming in-band blocking requirements applicable 15 MHz above/below the DL band).
Proposal 2: for NR bands above 3.3 GHz, both the out-of-band blocker levels and interferer frequency ranges may be band specific and account for UE support of specific band combinations above 3.3 GHz.
Proposal 3: the frequency step size for OOBB verification shall be larger than 1 MHz and proportional to the bandwidth of the channel under test.
Proposal 4: the allowed number of spurious responses is reduced in accordance with the increased step size. 
Discussion: 

QC: we need further discsison on the blocker level such that -20dBm and -15dBm.

Intel: 10MHz has 5MHz step size, what is the bandwidth of the blocker? Is 5?

Ericsson: For QC, we recognize that more advanced front end for CA, different filter technology can accommodate higher blockers. In some cases, UEs would recive 0dB blocker. For higher frequencies, we can consider some relaxation but it is dependent. With regard to Intel’s comment, step size is 5MHz but blocker is CW always. If the blocker far awar from the reciver, we can consider even wider step sizes.

Intel: for 5 MHz step size, measurement bandwidth is 5MHz?

Ericsson: measurement bandwidth is the entire channel bandwidth. Formula can be further discussed.

DCM: we discussed similar way 5 years ago. We had two options. One is to keep the requimrenets but not test every case. The other is increasing step size. We would like to keep the current way.

Ericsson: in deeded, for conformance test, RAN5 would copy RAN4 requirements so that it is better to capture how to down size the testing cases. One bandwidth would take 2 hours for test.

Decision: 

The document was noted.

3.3.4.6
Intermodulation/ Spurious/Receiver image [NR_newRAT]

3.3.4.6.1
[Above 24G]Intermodulation/ Spurious/Receiver image [NR_newRAT]

3.3.4.6.2
[Sub 6G]Intermodulation/ Spurious/Receiver image [NR_newRAT]

3.3.4.7
Other Rx requirements [NR_newRAT]

R4-1709751
Consideration of mandating 4Rx for certain ranges of NR bands
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Source: VODAFONE Group Plc

We propose to agree the following:

· Define 4Rx UE requirements as mandatory for frequency bands where the Rx part of the band operates higher than a certain frequency threshold, and then:

· Define the minimum frequency threshold above which 4Rx UE requirements would be mandatory. We would propose to use 2.0GHz as a starting point for the debate. We would as a minimum expect that all UEs operating above 3 GHz could be mandated to fulfil 4Rx UE requirements.

NOTE: Defining such a requirement now for the UE now would save RAN4 effort, as it could focus efforts on specifying 4Rx requirements in bands above the threshold, rather than defining 2Rx and 4Rx requirements for all frequency bands. 

Huawei: we support to mandate UE to support 4Rx for certain bands but we want to extent the range from 1.7GHz.

DT: Why did you chose 2GHz? Any particular reasons?

Apple: I want to point to out that some UEs may not support those bands at all in the end due to this mandatory requirements.

Qualcomm: There are many cases where 4Rx is not needed. We do not think it is feasible and work well.

Ssmsung: From UE side, if 4Rx is mandated for 2GHz, we may need two type of chips.

LGE: this is for SA and NSA?

VF: For Huaewi, we are ok to discuss this. For DT, main intention is that if the frequency becomes high, feasibility becomes higher so that this is compromise. Mandating 4Rx gives user more benefit?
Discussion: 

Decision: 

The document was noted.

R4-1709569
4Rx UE RF requiremetns for NR below 6GHz






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Proposal 1 If the 4Rx REFSENS is defined based on 2Rx requirement, it is proposed that the same ΔRIB,4R values are reused for NR bands.
Proposal 2 If the 4Rx REFSENS is not defined based on 2Rx requirement, the diversity gain and IM shall be further studied.
Discussion: 

Sony: we would like to see REFSENS first. 
Dish: this is linked to 4Rx mandatory discussion. If 4Rx is mandatory, what kinds of requriements are assumed? 

Huawei: this is not related with mandatory or not discussion. This is how to define 4Rx requirements. Sony’s concern is related with P1. Then, we can go with Proposal 2. 
Decision: 

The document was noted.

3.4
BS RF [NR_newRAT]

3.4.1
General (ad-hoc MoM, Plan, Spec structure) [NR_newRAT]

R4-1709725
Update on AAS status and agreements relating to NR range 1






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Update of AAS status also how many of agreements can be used for NR range 1.

Discussion: 

NTT DoCoMo: For OTA sensitivity, eAAS motiviation is to have equivalent conductive requirements but it is not the case for NR. 

Nokia: whether it is OTA sensitivity or OTA reference sensitivity. 


NTT DoCoMo: it is OTA reference sensitivity. 


Huawei: For FR1, the process of translating the conductive requirements to OTA requiremetns for eAAS will be the same for NR. 


NTT DoCoMo: We need to discuss how to derive the EIS value for NR which is different comparing the eAAS discussion. 

Samsung: For TAE, we agreed the value for FR1 for NR already. For EVM, what is the difference for FR1. 

Ericsson: We need additional work for new introduced BW. For uplink, we also need to consider new FRC. 


Huawei: Yes, there will be some difference between non-AAS requirements and conductive requirements for AAS. EVM is one of example. There is no fundenmental difference. 

Decision: 

The document was Noted.
3.4.1.1
BS RF TR (38.xxx) [NR_newRAT]

R4-1709364
Draft skeleton TR 38.XXX v0.0.1: General aspects for BS RF for NR






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

A detailed structure is proposed for the NR Work item TR "General aspects for BS RF for NR".

Discussion: 

NTT DoCoMo: in Section 8.7.4, in additiona to the operating band emission, we need to have subclause for spectrum emission mask for FR2.

Ericsson: Not sure if the spectrum emission mask shall be included in the section 8.7 or not. 
Decision: 

The document was Noted.
General sections
R4-1709365
TR 38.XXX v0.1.0: General aspects for BS RF for NR






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Assuming that the BS RF TR skeleton is agreed, this is an updated version including all text proposals that were endorsed at RAN4#84 in Berlin.

Discussion: 

Huawei: The title of the scope needs to be changed. 
Nokia: some wording is used based 36.104 and some is used based 37.105. Also, the terminology of “FR1” and “frequency range 1”

Ericsson: Rapporteur will identify the issue and clean up the text. FR1 is preferred. In term of reference to 36 series and 37 series, we need careful consideration. 


Huawei: in some case, e.g, pmax, terminology in 36 series is not clear comparing with 37 series. 

Chair: we need the joint WF from TR and TS rapporteur on the common terminologies.

Decision: 

The document was Revised in R4-1709990
R4-1709990
TR 38.XXX v0.1.1: General aspects for BS RF for NR






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Assuming that the BS RF TR skeleton is agreed, this is an updated version including all text proposals that were endorsed at RAN4#84 in Berlin.

Discussion: 

Decision: 

The document was Approved.
R4-1709462
TP for TR 38.xyz: Applicability of NR BS requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution presents a text proposal for approval introducing the concept of requirement applicability for multiple requirement set for NR BS.

Discussion: 

Huawei: We had TPs on same section. We can merge. On using the approach of referring to the requirements as in eAAS, we need to consider the hardware restrictions. 
NEC: There are some typo and clarifications needed. 

Ericsson: we have four different requirements set. Not sure if we really need to consider the hardware restriction.  

Decision: 

The document was Revised in R4-1709991
R4-1709991
TP for TR 38.xyz: Applicability of NR BS requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution presents a text proposal for approval introducing the concept of requirement applicability for multiple requirement set for NR BS.

Discussion: 

Decision: 

The document was Approved.
R4-1709726
TR to TR 38.xxx capturing BS architectures and interfaces






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Capture architecture definition for NR, for range 1 include non-AAS, hybrid AAS and OTA AAS.

Discussion: 

Ericsson: Not sure if we need two architectures for OTA requirements. 
Nokia: we share the same view as Nokia. Architecure for Rang 2 is amubilgus. 

CATT: We think the definition of RIB needs some discussion in eAAS. 

NTT DoCoMo: We prefer Huawei approach of using four figures. We need to discuss the defiantion of antenna gain and antenna array. 

Samsung: We share the same view for Rang 1 architecture. It is clear definition. If we merged into one figure, we may need more clarifications. Some definition and terminology are still in square bracket. We need some high level agreement on using the existing text from other specs. 

Huawei: it may be true the architecture for OTA is same. We need to consider the hardware difference beteween diferent architecture. 

Decision: 

The document was Revised in R4-1709992
R4-1709992
TR to TR 38.xxx capturing BS architectures and interfaces






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Capture architecture definition for NR, for range 1 include non-AAS, hybrid AAS and OTA AAS.

Discussion: 

. 

Decision: 

The document was Approved.
R4-1709793
NR BS naming and terminology for the AAS-related terms






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

In this contribution, we are proving discussion on the NR BS terminology, accounting for the non-AAS/AAS terms, for hybrid/OTA requirements, and for SRAT and MSR operation for NR BS.

Discussion: 

NTT DoCoMo: we share some comments offline. For proposal 4,  38.104 is single RAT spec, not sure the definition is needed or not? 
Nokia: We have similar view as NTT DoCoMo. We need to see the motivation of such proposal 

Ericsson: we agree with NTT DoCoMo and Nokia. For other proposals, we need further discussions. 

Huawei: We may not need to multi-RAT terminology for 38.104. We can focus on the BS types in this paper. We need to agree on the termimology for further discussion. We can improve the text. 

Ericsson: we may not need to refer to non-AAS instead of using 1-C BS. 

Decision: 

The document was Noted.
R4-1709792
TP to TR 38.xxx (BS RF): terminology alignment and cleanup






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution, we are proving TP to the NR TR (BS RF) on the terminology alignment and the general cleanup.

Discussion: 

ZTE: two typos. 
Decision: 

The document was Noted.
R4-1709797
TP to TR 38.xxx (BS RF): NR BS classes






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution, we are proving TP to the TR (BS RF) for the NR BS classes.

Discussion: 

NEC: the text is different from the TS. 
Decision: 

The document was Revised in R4-1709994
R4-1709994
TP to TR 38.xxx (BS RF): NR BS classes






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution, we are proving TP to the TR (BS RF) for the NR BS classes.

Discussion: 

Decision: 

The document was Approved.
R4-1709463
TP for TR 38.xyz: Anchor points for NR BS requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution, a text proposal for approval with terminology and definitions related to requirement anchor points for NR BS RF requirement.

Discussion: 

Decision: 

The document was Revised in R4-1709995
R4-1709995
TP for TR 38.xyz: Anchor points for NR BS requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution, a text proposal for approval with terminology and definitions related to requirement anchor points for NR BS RF requirement.

Discussion: 

Decision: 

The document was Approved.
R4-1709565
TP for TR 38.xxx spectrum utilization






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Ericsson: some wording issue. We need to capture some background information for the criteria to decide the SU. 
ZTE: On forward compatibility secion, the text from WF is ok but in the end of section, it is indicated that “RAN1 and RAN2…”, not sure if we need to capture these text. On SU RB values, we suggest to discuss the TP in the next meeting. 


Huawei: We received the LS from RAN2. We can capture RAN2 reference. It is important to capture the forward compatibility in the TR since it will not captured in the TS. 

Nokia: we agree with previous comments. We shall focus on the BS requirements in BS TR insteading of using the words in the WF which also have UE aspects. 

Ericsson: General part shall be covered by UE TR. 
Huawei:  we do not have TP for UE TR. We agree to capture this in UE TR. 
Decision: 

The document was Noted.
R4-1709517
TP to TR 38.xxx: Spectrum utilization






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Incorporating agreements on SU into the TR

Discussion: 

Decision: 

The document was Noted.
R4-1709997 TP to TR 38.xxx (UE TR): Spectrum utilization






Source: Ericsson
Abstract: 

Discussion: 

Decision: 

The document was Noted.
R4-1709518
TP to TR 38.xxx: Subcarrier Spacing options for non SS channels






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Incorporating agreements on SCS for non SS channels into the TR

Discussion: 

ZTE: There was one open issue to confirm the support 60khz for bands below 1GHz. 

Ericsson: No feedback received from RAN1. 

Decision: 

The document was Revised in R4-1709998
R4-1709998
TP to TR 38.xxx (UE TR): Subcarrier Spacing options for non SS channels






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Incorporating agreements on SCS for non SS channels into the TR

Discussion: 

Huawei: we need time to check the third bullet which is new. 
Decision: 

The document was Revised in R4-1710078
R4-1710078
TP to TR 38.xxx (UE TR): Subcarrier Spacing options for non SS channels






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Incorporating agreements on SCS for non SS channels into the TR

Discussion: 

Huawei: we need time to check the third bullet which is new. 
Decision: 

The document was Approved.
R4-1709519
TP to TR 38.xxx: RF requirements for mixed numerologies






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Incorporating agreements on RF requirements for mixed numerologies into the TR

Discussion: 

Nokia: We did not agreed that 1 or 2 RB guard can be schedule to protect the interference from other numerologies. 

ZTE: No agreement on the number of guard band in previous WF. 

Chair: The TP submitted in this agenda is supposed to capture what has been agreed in the preivous RAN4 meetings. 

Decision: 

The document was Noted.
R4-1709566
TP for TR 38.xxx mixed numerology FDM requirements






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Decision: 

The document was Revised in R4-1709996
R4-1709996
TP for TR 38.xxx mixed numerology FDM requirements






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Decision: 

The document was Withdrawn.
Tx Requirements

R4-1709794
TP to TR 38.xxx (BS RF): Basic limit and emissions scaling






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution, we are proving discussion on structure of the NR BS requirements, with the TP on the new section for the TR (BS RF) for basic limit approach for the unwanted emission requirements.

Discussion: 

NTT DoCoMo: On proposal 2, output power limits also have to be scaled. There are alternatives for spec structure. For proposal 3, it is not necessary to have basic limit for OTA. 

Huawei: On proposal 2, whether to use the basic limits approach for all OTA the requirements for FR1 or just for emission requirements. It will be confused if using the basic limits approach for all OTA requirements for FR1.  

Ericsson: We need further discussion. We need to find other solutions. We can reuse the table as proposed. The basic limits approach can be used for 1-C and 1-H but different architecture can be consider for other cases. 

ZTE: How to understand the scaling factor which seems from the number of layers for SU-MIMO, how about the MU-MIMO case?


Huawei: 8 comes from the factor used to present the number of transceivers assumed in AAS discussion. We are open to discussion on the number. 

Decision: 

The document was Revised in R4-1709999
R4-1709999
TP to TR 38.xxx (BS RF): Basic limit and emissions scaling






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution, we are proving discussion on structure of the NR BS requirements, with the TP on the new section for the TR (BS RF) for basic limit approach for the unwanted emission requirements.

Discussion: 

Decision: 

The document was Approved.
R4-1709798
TP to TR 38.xxx (BS RF): BS output power






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution, we are proving TP to the NR TR (BS RF) on the BS output power, based on the agreed WF with further refinement proposed.

Discussion: 

Ericsson: we need some further decision in eAAS. Also there are two typos. 
Huawei: We can consider whether to list the requirements. The TR shall capture the background of deriving the requirements. 

Decision: 

The document was Revised in R4-1710000
R4-1710000
TP to TR 38.xxx (BS RF): BS output power






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution, we are proving TP to the NR TR (BS RF) on the BS output power, based on the agreed WF with further refinement proposed.

Discussion: 

Decision: 

The document was Approved.
R4-1709466
TP for TR 38.xyz: Adding background information for radiated transmit power






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution, a text proposal for radiated transmit power requirement applicable for requirement set 1-H, 1-O and potentially also 2-O is attached for approval.

Discussion: 

Huawei: it is sufficient to refer to the eAAS spec. it is danger to just copy from the eAAS spec and do the further modification. 
Ericsson: There are some different between eAAS and NR. 

Decision: 

The document was Revised in R4-1710001
R4-1710001
TP for TR 38.xyz: Adding background information for radiated transmit power






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution, a text proposal for radiated transmit power requirement applicable for requirement set 1-H, 1-O and potentially also 2-O is attached for approval.

Discussion: 

Decision: 

The document was Approved.
R4-1709465
TP for TR 38.xyz: Addition of background information for conducted TX IMD






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution a text proposal is presented for approval with background information for transmitter intermodulation requirement (1-C and 1-H).

Discussion: 

NEC: the content is not only for background.

ZTE: Same comments as NEC.

Nokia: The channale BW is not agreed yet. 

Huawei: it is not necessary to just copy from eAAS spec. Copying background for 1-C and 1-H may not be valid.  
Ericsson: Agree that we have to agree on the parameters. 

Decision: 

The document was Revised in R4-17010002
R4-1710002
TP for TR 38.xyz: Addition of background information for conducted TX IMD






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution a text proposal is presented for approval with background information for transmitter intermodulation requirement (1-C and 1-H).

Discussion: 

Decision: 

The document was Approved.
R4-1709675
TP of frequency error for range1 NR BS






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Huawei: wording improvement on the reference timing needed. 

ZTE: Other approach can be used. 

Decision: 

The document was Revised in R4-1710003

R4-1710003
TP of frequency error for range1 NR BS






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Approved.
R4-1709799
TP to TR 38.xxx (BS RF): frequency error requirement






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution, we are proving TP to the NR TR (BS RF) on frequency error requirement for FR1, considering conducted and OTA requirements.

Discussion: 

Decision: 

The document was Noted.
R4-1709740
TP to TS 38.104 BS frequency error requirements





38.104
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NEC

Abstract: 

TP on NR BS frequency error requirement is provided based on the agreement in the previous meeting.

Discussion: 

(Chairman Notes: Move R4-1709740 from 3.4.3.5)
Huawei: Instead of repeating the requirements number, we may have alternative solution.  

Ericsson(Rapporteur): we prefer not to repeat the requirements. 
Decision: 

The document was Revised in R4-1710004
R4-1710004
TP to TS 38.104 BS frequency error requirements





38.104
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NEC

Abstract: 

TP on NR BS frequency error requirement is provided based on the agreement in the previous meeting.

Discussion: 

Decision: 

The document was Revised in R4-1710072
R4-1710072
TP to TS 38.104 BS frequency error requirements





38.104
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NEC

Abstract: 

TP on NR BS frequency error requirement is provided based on the agreement in the previous meeting.

Discussion: 

Decision: 

The document was Endorsed
R4-1709801
TP to TR 38.xxx (BS RF): EVM requirement






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution, we are proving TP to the NR TR (BS RF) on EVM for FR1, considering conducted and OTA requirements.

Discussion: 

ZTE: edge PRB EVM shall be included in this TP. We have not agreed on the OTA EVM. 

Huawei: whether we need to split all the OTA requirement into FR1 and FR2. 

Ericsson: Background shall be included in this TP. 

Nokia: Same comments as ZTE for the edge PRB. 

NEC: it is better to common OTA range for all OTA requirements. 

Huawei: we will use AAS requirements for the FR1 OTA requirements. 

Decision: 

The document was  Noted.
R4-1710005
TP to TR 38.xxx (BS RF): EVM requirement






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution, we are proving TP to the NR TR (BS RF) on EVM for FR1, considering conducted and OTA requirements.

Discussion: 

Decision: 

The document was Withdrawn.
R4-1709656
TP to TR 38.xxx: OBW for NR BS






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Huawei: OTA range discussion is also applied for this TP. Some text improvement is needed. 

Samsung: What does the “regionally” mean? 

ZTE: We do not want to preclude the potential regulatory requiremens. We had similar text in existing TS. 
Decision: 

The document was Revised in R4-1710006
R4-1710006
TP to TR 38.xxx: OBW for NR BS






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Huawei: OTA range discussion is also applied for this TP. Some text improvement is needed. 

Samsung: What does the “regionally” mean? 

ZTE: We do not want to preclude the potential regulatory requiremens. We had similar text in existing TS. 
Decision: 

The document was Approved.
R4-1709795
TP to TR 38.xxx (BS RF): Tx spurious emissions requirements for 1-O and 2-O






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

Based on the summary of the NR agreements related to the spurious emissions, in this contribution we are proving TP to the NR TR (BS RF) for transmitter spurious emissions for O-1 and O-2 types of NR NS.

Discussion: 

Ericsson: We do not think the regulator will be fine with these requirements. 
Huawei: In AAS, we fixed the architecture assuming 8 transceivers which was proposed by Ericsson in the past. 

Ericsson: we have different understanding. 

Decision: 

The document was Revised in R4-1710007
R4-1710007
TP to TR 38.xxx (BS RF): Tx spurious emissions requirements for 1-O and 2-O






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

Based on the summary of the NR agreements related to the spurious emissions, in this contribution we are proving TP to the NR TR (BS RF) for transmitter spurious emissions for O-1 and O-2 types of NR NS.

Discussion: 

Decision: 

The document was Approved.
R4-1709739
TP to TS 38.104: BS TAE requirements





38.104
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: NEC

Abstract: 

TP on NR BS TAE for both conducted transmitter characteristics and radiated transmitter characteristics are provided based on the agreement in the previous meeting.

Discussion: 

ZTE: To reuse the TAE requirements for LTE CA have not been analysised yet. We will bring the contributions next meeting. 
Decision: 

The document was Noted.
R4-1709676
TP of time alignment error for range1 NR BS






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Huawei: it shall be clear that the solution suggested is just one example. 

NEC: 65ns is indicated without condition which implied 65ns is also applied for CA case. 

Decision: 

The document was Noted.
R4-1709800
TP to TR 38.xxx (BS RF): TAE requirement






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution, we are proving TP to the NR TR (BS RF) on TAE for FR1, considering conducted and OTA requirements.

Discussion:
Decision: 

The document was Revised in R4-1710008
R4-1710008
TP to TR 38.xxx (BS RF): TAE requirement






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution, we are proving TP to the NR TR (BS RF) on TAE for FR1, considering conducted and OTA requirements.

Discussion: 

Decision: 

The document was Approved.
R4-1709815
TP for TR BS RF on Transmit ON/OFF power for TDD NR BS






  CR-  rev  Cat:  (Rel-15) v





Source: NEC EUROPE LTD

Abstract: 

WF on Switching time and ON/OFF time mask for TDD NR BS was approved during RAN4#84 meeting Berlin. 

This contribution captures the agreement in the TR on General aspects for BS RF for NR.

Discussion: 

Huawei: For radiated requirements, there are some difference for the definition between FR1 and FR2. 
ZTE: For two figures, we do not have clear definition. It is better to refer to Huawei TPs 


NEC:  The figure is agreed in the TS. 

Ericsson: In AAS, the OFF power is not scaled. 

Huawei: we prefer only apply the basic limits approach for emission requirements. 

NEC: this approach is approved in the TS. 

Decision: 

The document was Revised in R4-1710009
R4-1710009
TP for TR BS RF on Transmit ON/OFF power for TDD NR BS






  CR-  rev  Cat:  (Rel-15) v





Source: NEC EUROPE LTD

Abstract: 

WF on Switching time and ON/OFF time mask for TDD NR BS was approved during RAN4#84 meeting Berlin. 

This contribution captures the agreement in the TR on General aspects for BS RF for NR.

Discussion: 

Decision: 

The document was Approved.
R4-1709558
TP to TR 38.xxx BS transmitter transient period






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Decision: 

The document was Noted.
Rx requirements

R4-1709467
TP for TR 38.xyz: Addition of OTA sensitivity to clause 9






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution, a text proposal is presented for approval with background information related to OTA sensitivity (part of 1-H and 1-O).

Discussion: 

Huawei: it is better to refer to AAS spec. Whether the TP includes the conformance test. 
ZTE: Concerns on the BW of REFSENS. If we agree with the measurement BW, we need be careful about the decision of BW. 

NTT DoCoMo: EIS value will be different for FR1 and FR2. FRC is not decided yet. 

Ericsson: We can revised the TP only for FR2. We can come back next meeting for some other parts. 

Decision: 

The document was Noted.
R4-1709522
TP to TR: NR non-AAS blocking requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

TP to NR on non-AAS blocking requirements for NR.

Discussion: 

ZTE: It is better to align the BW with the receiver intermodulation requirements. 
Ericsson: we can further offline discussed. 

NTT DoCoMo: there are some aspects which are not agreed yet. 

Decision: 

The document was Noted.
R4-1710010
TP to TR: NR non-AAS blocking requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

TP to NR on non-AAS blocking requirements for NR.

Discussion: 

Decision: 

The document was Withdrawn.
R4-1709796
TP to TR 38.xxx (BS RF): Rx spurious emissions requirement for NR BS






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

Based on the summary of the NR agreements related to the spurious emissions, in this contribution we are proving TP to the NR TR (BS RF) for receiver spurious emissions for O-1 and O-2 types of NR NS.

Discussion: 

NEC: In section 7.6.1, can we determine the Tx antenna connectors. 

Huawei: The text is coming from AAS TR. If we follow the same architecture for NR FR1, we can use the same text. Antenna connector shall be determined for EMC requirements. 


NEC: not sure how the connector can be determined for 1-O and 2-O.  

NTT DoCoMo: Rx spurious emission is not aligned with the Tx spurious emission 


Huawei: we agreed. 

Ericsson: Ericsson has the TP on the same sections. Emission limts is missing in this TP. 


Huawei: Ericsson proposal on emission limits is correct. 

NEC: In AAS, Rx supurious emission is only applied for TDD.


Huawei: our intension is reuse the agreements in eAAS.  

Decision: 

The document was Revised in R4-1710011
R4-1710011
TP to TR 38.xxx (BS RF): Rx spurious emissions requirement for NR BS






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

Based on the summary of the NR agreements related to the spurious emissions, in this contribution we are proving TP to the NR TR (BS RF) for receiver spurious emissions for O-1 and O-2 types of NR NS.

Discussion: 

Decision: 

The document was Approved.
For both Tx and Rx
R4-1709791
Import of the eAAS agreements on OTA requirements for the NR BS






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

In this contribution we are referring to the eAAS work arrangement and RF OTA requirements prioritization, aiming at formulation of the technical backgrounds for the OTA requirements definition for the NR BS RF requirements in OTA domain. Based on this motivation, TP to the TR (BS RF) is proposed for approval.

Discussion: 

NTT DoCoMo: we can improve the wording. 
Ericsson: We need some guideline first. 

Huawei: work arrangement between eAAS and NR was agreed. 

Decision: 

The document was Revised in R4-1710013
R4-1710013
Import of the eAAS agreements on OTA requirements for the NR BS






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

In this contribution we are referring to the eAAS work arrangement and RF OTA requirements prioritization, aiming at formulation of the technical backgrounds for the OTA requirements definition for the NR BS RF requirements in OTA domain. Based on this motivation, TP to the TR (BS RF) is proposed for approval.

Discussion: 

Decision: 

The document was Noted.
R4-1709733
TR to TR 38.xxx  Spatial declarations for Range 2






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Discuss the difference between spatial declarations (RoAoA etc) used in range 1 and range 2.

Discussion: 

Ericsson: We need to consider the grid of range. It is premature since we are still discussing the blocking requirements etc. It is better to have single frame work for FR1 and FR2. 
Nokia: We intend to agree with Ericsson. 

NTT DoCoMo: Similar comments as other companies. On proposal 4, direction capability shall be considered. 
Huawei: We can use the same approach for FR1. The difference between FR1 and FR2 is beamforming may not support in FR1. We are looking for the simplied solutions for FR2.  

Decision: 

The document was Noted.
R4-1709734
TP to TR 38.xxx - range 1 spatial parameters






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Capture descriprion of transmitter directions ranges and reciever RoAoA in the NR TR

Discussion: 

Ericsson: clarification is needed. 
Decision: 

The document was Revised in R4-1710014
R4-1710014
TP to TR 38.xxx - range 1 spatial parameters






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Capture descriprion of transmitter directions ranges and reciever RoAoA in the NR TR

Discussion: 

Decision: 

The document was Approved.
Others
R4-1709669
TP for TR38.xxx  antenna model normalisation for NR mmWave coexistence study






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Ericssson: we can update the SI TR to capture this issue. It is not necessary to include this in WI TR. 
Decision: 

The document was Noted.
R4-1710015
TP for TR38.xxx  antenna model normalisation for NR mmWave coexistence study






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Withdrawn.
R4-1709802
TP to TR 38.xxx (BS RF): introduction of the EMC requirements section for the NR BS






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

Based on the eAAS and NR discussion on the EMC requirements for NR BS, in this contribution we are providing motivation for the need to introduce the EMC requirements section in the NR TR (BS RF).

Discussion: 

ZTE: we can wait until the decision of relationship between EMC and RF supurious emission. 
Ericsson: Wet hink we need more discussions on EMC first. We are fine with current text but more needed to be added later based on the discussions. 

Huawei: To ZTE, the intension is capture the agreements. We do not have placeholder for EMC. 

Decision: 

The document was Revised in R4-1710016
R4-1710016
TP to TR 38.xxx (BS RF): introduction of the EMC requirements section for the NR BS






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

Based on the eAAS and NR discussion on the EMC requirements for NR BS, in this contribution we are providing motivation for the need to introduce the EMC requirements section in the NR TR (BS RF).

Discussion: 

Decision: 

The document was Approved.
3.4.1.2
BS RF general (38.104) [NR_newRAT]

R4-1709370
Status of BS RF requirements: Rapporteur´s summary






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

The status of TS 38.104 and the BS RF requirements in general is presented for discussion.

Discussion: 

Decision: 

The document was Revised in R4-1710017

R4-1710017
Status of BS RF requirements: Rapporteur´s summary






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

The status of TS 38.104 and the BS RF requirements in general is presented for discussion.

Discussion: 

This Tdoc will be provided after the meeting for information. 
Ericsson (Rapporteur):  the information of editor for each secion will be posted on the reflector. 

Nokia: Whether the editor of each secion will be also responsible for the TR? 


Ericsson(Rapporteur): it is better to provide the discussion paper for the changes. In the end, the editor for each secion is supposed to capture the agreements. 

Decision: 

The document was Noted.
R4-1709803
TP to draft TS 38.104: Correction of the transient period requirement





38.104
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei

Abstract: 

In this contribution, we are proposing TP to the Draft TS 38.104 on the correction of the Tx transient period requirement, based on the modified “basic limit” approach. This proposal does not change the core requirement itself.

Discussion: 

Nokia: The definition is from the eAAS. Some clarifications are needed. 
Huawei: It shall cover both AAS and non-AAS. 

Decision: 

The document was Noted.
R4-1709608
TP to TS 38.104 - Output power conducted





38.104
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

Conducted requirements for BS Output power

Discussion: 

NEC: there are some misalignments for the definition section and symbol sections. 
Huawei: different terminologies are used. Pcmax is valid for non-AAS. The meaning of the Prat, c is not clear. 

Ericsson: We can further discuss. We can work on the TR first. 

Decision: 

The document was Noted.
3.4.1.3
BS conformance test (38.141) [NR_newRAT]

R4-1709804
TP to draft TS 38.141-1: section 4






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution we are providing TP to the TS 38.141-1 (conducted test specification for NR BS) for subclauses in section 4.

Discussion: 

NTT DoCoMo: On defiantion section, the Hybrid BS and Hybrid requirement set refer to each other which is not a good way for definition. 

Huawei: We can further discuss. Not sure if the definition will be applied for core spec. 

Ericsson: It is better to agree on core spec first. 

Huawei: Conformance test for NSA is target to complete by June. The initial draft shall be available by March.  

Decision: 

The document was Noted.
R4-1709805
TP to draft TS 38.141-2: section 4






  CR-  rev  Cat:  (Rel-15) v





Source: Huawei

Abstract: 

In this contribution we are providing TP to the TS 38.141-2 (radiated test specification for NR BS) for sub-clauses in Section 4.

Discussion: 

NEC: In section 4.1.1, applicability is not clear. 
Ericsson: same comments on the architecture. 

Huawei: Agree with NEC. We are discussing about the architecture in the TR. 

Decision: 

The document was Noted.
3.4.1.4
BS EMC spec (38.113) [NR_newRAT]

R4-1709598
Timeline for NR BS EMC specification TS 38.113






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

In RAN4 meeting #84 the skeleton of NR BS EMC specification TS 38.113 has been approved in [1]. In this contribution the timeline and the following study for TS 38.113 [1] are discussed. 

Discussion: 

Decision: 

The document was Revised in R4-1710018
R4-1710018
Timeline for NR BS EMC specification TS 38.113






  CR-  rev  Cat:  () v





Source: ZTE Corporation, Huawei, Ericsson
Abstract: 

In RAN4 meeting #84 the skeleton of NR BS EMC specification TS 38.113 has been approved in [1]. In this contribution the timeline and the following study for TS 38.113 [1] are discussed. 

Discussion: 

Decision: 

The document was Approved.
R4-1709806
Timeline for the NR BS conformance testing and EMC specification






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

In this contribution we are highlighting open technical issues in the work on the NR EMC specification, in the context of its completion deadline for core and conformance aspects. It is proposed to consider two separate deadlines for the completion of core and conformance aspects, instead of the current approach of single deadline (i.e. completed specification to be ready at RAN#78).

Discussion: 

Decision: 

The document was Noted.
R4-1709544
Discussion on combined limit for EMC radiated emission and RF spurious emission for  NR BS 1-R






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discusses combined limit for EMC radiated emission and RF spurious emission for  NR BS 1-R

Discussion: 

Huawei: We may need further discussion on some cases. 
ZTE: In principle, we agree with this proposals. 

Decision: 

The document was Revised in R4-1710019

R4-1710019
WF on EMC radiated emission and RF spurious emission for NR BS 1-R






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discussion: 

Decision: 

The document was Approved.
R4-1709545
Discussion on EMC radiated emission and RF spurious emission requirements for NR BS






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Discusses where to specify radiated spurious emission requirements for NR BS

Discussion: 

Huawei: the proposal 1 is related to previous paper. The existing EMC requirements include the assceesary equipments which is not included in RF requirements. We need to be careful on removing the EMC requirements. 

ZTE: For NR range 2, shall we apply the same principle in NR range 2? 

NTT DoCoMo: On proposal 2, 1-C and 1-H are mentioned. We have RF spurious emission in RF spec, not sure why the radidated emsssion is removed in EMC 

Ericsson: we want to aligned with harmonization spec

NTT DoCoMo: 104 and 141 are RF requirements, 113 is EMC requirements. We neeed to discuss the scope first. 

Huawei: How we do with the conductive requirements 

Ericsson: we can further discuss the test and propose not to consider in EMC requirements.  

Decision: 

The document was Noted.
R4-1709546
Agreements on EMC radiated emission and RF spurious emission requirements for NR BS






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

List of proposed agreements in terms of radiated spurious emission for NR BS

Discussion: 

Decision: 

The document was Noted.
R4-1709596
Further consideration on EMC RE requirement for OTA BS in TS 38.113






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

In RAN4 meeting #84 R4-1708190 [1] has proposed to remove the EMC radiated emissions in TS 38.113 [2]. However, this technical discussion is still ongoing among interested companies. In this contribution we give some further considerations on this issue. 

Discussion: 

Decision: 

The document was Noted.
R4-1709807
Impact of adding RF RSE and EMC RE emissions






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

In this contribution we are looking into the impact of the currently assumed RF RSE and EMC RE requirements summation approach, investigating the resulting emission limit levels.

Discussion: 

Decision: 

The document was Noted.
3.4.2
New BS requirements [NR_newRAT]

3.4.2.1
Beam switching speed [NR_newRAT]


R4-1710020 WF on beam switching time requirement





Source: NTT DoCoMo

Decision: 

The document was Revised in R4-1710073
R4-1710073 WF on beam switching time requirement






Source: NTT DoCoMo

Ericsson: Although the document is used for information, we can still discuss the requirement description. 
Decision: 

The document was Approved.
R4-1709729
Challenges of beam switching time requirement






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Discusses the challenges of the proposed beam switching time requirement

Discussion: 

NTT DoCoMo: We do not need to consider the absolute time in the requirements. We can use the relative time in the requirements. The motivation is verify BS can steer the beam quick enough. Averaing the time may be achieve such motivations. We can use the EIRP as metric. 
Huawei: One example is for EVM, we have both EVM requirements and averaging EVM requirements. 

CATT: For the test challenging, maybe we can consider to use the same approach as transient period requirements. 

Huawei: Transient period for TDD is slower requirement. Using EIRP may not tell you whether it is related to beam switch or other factors. 

Ericsson: Not sure how the requirement can be verified using the relative time. 

NTT DoCoMo: We can follow the approach used for current transient period requirements. 

Huawei: We disagreed with NTT DoCoMo. 

Decision: 

The document was Noted.
R4-1709694
Beam switching requirement core requirement considerations






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

During RAN4#84bis (and previously) potential new requirements for NR have been discussed, including a potential requirement on beam switching time. Previous discussions and agreements have clarified that the proposed requirement would be an RF requirement relating to the speed of analogue beam shifting, and not involving L1 control mechanisms and RRM considerations.

Discussion: 

Decision: 

The document was Noted.
R4-1709695
Impact of beam switching time on DL performance






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution presents results on the impact of beam switching delay to downlink performance. Two aspects of downlink performance are considered; the potential impact of beam switching time to SS detection performance and the link level impact of beam switching performance to PDSCH demodulation.

Discussion: 

Decision: 

The document was Noted.
R4-1709456
Proposal on NR BS beam switching speed requirements





38.104
  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

This contribution mainly discusses how to create spec texts in terms of used metric, definition of switching time.

Discussion: 

Decision: 

The document was Noted.
R4-1709431
Discussion on beam switching transient period for NR






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Discussion: 

Decision: 

The document was Noted.
R4-1709652
Discussion on beam switching speed for range2 NR BS






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Noted.
R4-1709827
Beam Switching Speed Simulation Results






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Noted.
3.4.2.2
Unwanted spatial emission requirements [NR_newRAT]

R4-1709727
Spatial requirement declarations






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Once again reiterate where we believe these declarations should be captured.

Discussion: 

Ericsson: the TP is not aligned with the WF. In WF, averaging power over the time is agreed. We prefer to capture the declariation in the conformance test. 

CATT: Total radiated power is a good way which can better reflect the case. If we consider the averaging power, we need to consider the number of testing points. 

CMCC (CATT presented on behalf of CMCC): we do not agree to introduce the declaration in the annex. The declaration shall be included in the requirements sections. 

NEC: We have some issue with the WF agreed in previous meeting. The WF did not identify the the condition of the declarations. We do not agree on the place to put this text, we only agree this text is for informative. 
Huawei: The declaration has been included in some other requirements. 

Decision: 

The document was Noted.
R4-1709728
TP to TR 38.xxx  definition of spatial emissions declarations






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Capture a more detailed description of the spatial declaration for the TR.

Discussion: 

Decision: 

The document was Revised in R4-1710021
R4-1710021
TP to TR 38.xxx  definition of spatial emissions declarations






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Capture a more detailed description of the spatial declaration for the TR.

Discussion: 

Decision: 

The document was Revised in R4-1710074

R4-1710074
TP to TR 38.xxx  definition of spatial emissions declarations






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Capture a more detailed description of the spatial declaration for the TR.

Discussion: 

NEC: In our opion, it is redudent. We can compromise 
Decision: 

The document was Approved.
R4-1709736
Proposal on unwanted spatial emission requirements for NR BS






  CR-  rev  Cat:  (Rel-15) v





Source: NEC

Abstract: 

Proposal 1: We shall revisit the declaration of unwanted spatial emission.

Proposal 2: We shall not capture the declaration of unwanted spatial emission if appropriate declaration cannot be identified.

Discussion: 

Huawei: the intension of the declariation is not to declare the interference of side lobe but for the unwanted emission. 
Ericsson: We need additional text to clarify the wanted emission and unwanted emissions. 

NEC: According to the WF side 4, it seems to creat a emission mask. It is difficulty to declare the mask. 

Decision: 

The document was Noted.
R4-1709828
Definition of Unwanted Spatial Emission






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Huawei: TRP is kind of average over sphere. What does the average mean? For proposal 2, it is an open issue we need further discuss. 

Nokia: We can further discuss how to average. 

Ericsson: It is benefit to define the declaration as averaging. 

Decision: 

The document was Noted.
3.4.3
Transmitter characteristics [NR_newRAT]

3.4.3.1
EVM requirements [NR_newRAT]

R4-1709831
Discussion on NR BS EVM requirements






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

NTT DoCoMo: For which modulation, the EVM requirements will be relaxed. In UE requirements, the EVM requirements is only relaxed for low order modulation, pi/2 BPSK. If we keep the same EVM requirements, we can have better DL Demod performance 


Nokia: We are not sure which modulation EVM can be relaxed.  

ZTE: We shall study the EVM performance for mmWave. It is better to have workplan for mmWave EVM. It is better to agree on the simulation assumption in this meeting. 


Nokia: Agree we do not have much time. We can discuss the simulation assumption in this meeting. 

Ericsson: Not sure if the EVM requirements for low order modulation is agreed or just one of proposal. We haven’t done the analysis on the impact on the DL performance yet.


NTT DoCoMo: In agreed MPR assumption, EVM assumption is relaxed for pi/2 BPSK. The requirements of EVM has not been agreed yet. 

Decision: 

The document was Noted.

R4-1710022 WF on the simulation assumption for EVM 






Source: Nokia, Nokia Shanghai Bell
Decision: 

The document was Approved.
3.4.3.1.1
[Above 24G] EVM requirements [NR_newRAT]

3.4.3.1.2
[Sub 6G] EVM requirements [NR_newRAT]

3.4.3.2
Unwanted emission requirements [NR_newRAT]

R4-1709461
On definition of total radiated power (TRP) for OTA unwanted emission






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In the work with NR BS RF core requirements it was noticed that the definition of TRP may need some further considerations to generic enough for all foreseen RF core requirements in Release 15.

Discussion: 

Huawei: change the TRP with power density may have the impact to the boundary which will be used in other requirements.

Nokia: it is better to have more general way. Whether the definition is for core or just for conformance. In our understanding, whether the test shall be done in far filed or near field is comformance test. 


Ericsson: it is for core for out-of-band emission requirements. 

Huawei: We need to discuss if it is an issue or not? At current discussion, near field seems not feasible.  
Ericsson: The proposal is for out-of-band emission which EIRP shall be measured over a large BW. 

Huawei: TRP with power density and TRP with EIRP is essentially the same. 

Decision: 

The document was Noted.
3.4.3.2.1
[Above 24G] Unwanted emission requirements [NR_newRAT]

R4-1709367
TP to TR 38.xxx: Spectrum emission mask (SEM) for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Based on the agreements on the FR2 spectrum mask, further proposals are made for the SEM and the relation to the BS classes, as a TP for the BS RF TR.

PROPOSAL 1: A generic set of NR Spectrum Emission Masks is defined based on the same principles as for the WP5D LS response, applicable to all BS classes.

Discussion: 

Huawei: These masks are also for pico cell? It is better to merge the agreement together. 

Ericsson: it applied for all BS class includes pico cell. 


Huawei: it is different from our response to WP5D. 

Nokia: We have similar proposals but we just refer to previous agreements. 


Ericsson: previous agreement is only apply for wide area class BS. 


Nokia: We agree in principle. 

NTT DoCoMo: Do you intend to use 35 or 33 for BS output limit for other BS class. 


Ericsson: mask applied for all BS class regardless of output power limit.


NTT DoCoMo: there are some difference comparing with WP5D response. 

Decision: 

The document was Revised in R4-1710039
R4-1710039
TP to TR 38.xxx: Spectrum emission mask (SEM) for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Based on the agreements on the FR2 spectrum mask, further proposals are made for the SEM and the relation to the BS classes, as a TP for the BS RF TR.

PROPOSAL 1: A generic set of NR Spectrum Emission Masks is defined based on the same principles as for the WP5D LS response, applicable to all BS classes.

Discussion: 

Decision: 

The document was Revised in R4-1710075
R4-1710075
TP to TR 38.xxx: Spectrum emission mask (SEM) for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Based on the agreements on the FR2 spectrum mask, further proposals are made for the SEM and the relation to the BS classes, as a TP for the BS RF TR.

PROPOSAL 1: A generic set of NR Spectrum Emission Masks is defined based on the same principles as for the WP5D LS response, applicable to all BS classes.

Discussion: 

Decision: 

The document was Approved.
R4-1709590
TP to TR 38.xxx: BS unwanted emission for FR2






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Decision: 

The document was Noted.
R4-1709824
TP to general TR 38.xxx (BS RF) Section 8.7.4
OTA Operating band unwanted emissions






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Noted.

R4-1709822
TP to general TR 38.xxx (BS RF) Section 8.7.5.1: Spurious emission for FR2






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Ericsson: We disagree with the square bracket. We have to keep the square braket and also propose to include the editor’s note. 
Decision: 

The document was Noted.
R4-1709369
TP to TR 38.xxx: Spurious emission for FR2






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Based on previous discussions on spurious emissions for FR2, a TP is proposed to document agreements in the BS RF TR 38.xxx.

Discussion: 

Decision: 

The document was Noted.

R4-1709825
Upper frequency limit for NR BS spurious emission for conformance test






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Proposal: To limit upper frequency range for NR BS mmWave for conformance test specification to 60 GHz: min(2nd harmonic of the upper frequency edge of the DL operating band in GHz; 60 GHz).

Discussion: 

Ericsson: we need more justification on the 60Ghz limit. We cannot derive the 60GHz from the figure. We need to define the core requirement first. We also need to check the testability.  We may need to come back to the power definition. 
NTT DoCoMo: we cannot find the justfications. We do not have strong view on the value itself. 

Huawei: upper limits depends on the OTA test setup. We may need to check the solution for eAAS which company specific values are included. One way to progress the work is to capture the company papers. It is performance parts.  

Nokia: For core requirements, we agreed 2nd harmonic. For upper limit for conformance test, we can further discuss. For eAAS, the upper frequency range is 6GHz which is different from NR. 

Nokia: 60GHz is limited by OTA test setup. 

Decision: 

The document was Noted.
R4-1709591
On spurious emission for WP5D LS






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Decision: 

The document was Noted.
3.4.3.2.2
[Sub 6G] Unwanted emission requirements [NR_newRAT]

R4-1709371
TP to TS 38.104: Unwanted emissions (conducted)





38.104
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

The TP proposes the introductory paragraph for Unwanted emissions for the BS RF spec 38.104.

Discussion: 

CMCC: 40MHz cannot be applied for b41 since operators does not have 100MHZ spectrum. 

Ericsson: we are looking for the total BW for the whole the band. 


Nokia: it was agreed in the past. 

ZTE: we are fine for 10MHz. 

Huawei: It is better to see the whole section instead of approve the text for sub-section. 

Nokia: there are some editorial changes expected, e.g., not list all the bands in the table. 

CMCC: we are ok to have 40MHz for Band 41
Decision: 

The document was Noted.
R4-1709366
TP to TS 38.104: Unwanted Emissions Mask (UEM) for FR1





38.104
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

Based on the endorsed text from RAN4#84 in Berlin, this is an updated version adapted to the agreed TS structure.

Discussion: 

Decision: 

The document was Noted.
R4-1709670
Correction TP of Conducted Tx spurious requirements for NR BS, Range 1






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Technical content is agreed. 
Decision: 

The document was Revised in R4-1710024
R4-1710024
Correction TP of Conducted Tx spurious requirements for NR BS, Range 1






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Technical content is agreed. 

Huawei: there is parallel TP on the same section. Hope rapporteur will take care of merging. 

Decision: 

The document was Approved.
R4-1709823
Correction to TR 38.xxx (BS RF) section 6.6.4.1 Spurious emission for FR1






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Noted.
R4-1709368
TP to TS 38.104: Spurious emissions for FR1





38.104
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

Based on the agreements on spurious emissions for FR1, a TP is proposed for the BS RF spec 38.104.

Discussion: 

Huawei: For non-AAS, we shall consider the basic limits. 
Decision: 

The document was Noted.
R4-1709520
On NR transition zone for bands larger than 100 MHz and relation to MSR/AAS






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This paper discusses the applicability of NR transition zones on E-UTRA, MSR and AAS.

Proposal 1:
The 40 MHz transition zone between in-band and out-band requirements for bands larger than 100 MHz should be adopted for E-UTRA, MSR and AAS specifications.

Discussion: 

Huawei: Different decision for LTE and NR. In NR, we did not differential the AAS and non-AAS.
NTT DoCoMo: What is the target spec, only 37.xxx is indicated, is that means 36.xxx will be not changed. 


Ericsson: it is not essential to apply in single RAT E-UTRAN but we are ok to change the 36.xxx. 

Decision: 

The document was Noted.
R4-1709821
Discussing Range 1 NR and AAS BS spectrum emission mask requirements for bands equal to or wider than 100 MHz






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This document discusses the issue of aligning the unwanted emission mask requirement of OTA AAS with NR.  Based on our discussion, we can make the following observation and proposal:

Observation 1: the scope of NR WI objective facilitates discussion for aligning the unwanted emission mask requirements of NR BS with E-UTRA/MSR AAS BS specifications. 

Proposal 1: The ?fUEM = 40 MHz requirement for bands equal to or wider than 100 MHz should be adopted for E-UTRA and MSR AAS BS.   

Discussion: 

Decision: 

The document was Noted.
R4-1710040 WF on Range 1 NR and AAS BS spectrum emission mask requirements for bands equal to or wider than 100 MHz






Source: Nokia, Nokia Shanghai Bell

Decision: 

The document was Approved.
R4-1709653
Further discussion on boundary between OOB and spurious emission for sub 6GHz NR BS 






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Noted.
R4-1709451
Conducted BS transmitter intermodulation for NR Range 1






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

In this paper, we give the following proposals to define NR BS transmitter intermodulation for NR sub 6GHz.

Proposal 1: Choose a 5 MHz bandwidth of interfering signal to define Co-location Tx intermodulation for sub 6 GHz NR BS (Range 1-C and 1-H).

Proposal 2: Use NR type of interfering signal to define Co-location Tx intermodulation for sub 6 GHz NR BS(Range 1-C and 1-H).

Discussion: 

Decision: 

The document Noted.
R4-1709737
BS transmitter intermodulation requirements for sub-6GHz






  CR-  rev  Cat:  (Rel-15) v





Source: NEC

Abstract: 

Proposal 1: Interfering signal type shall be NR signal

Proposal 2: Interfering signal channel bandwidth shall be 5MHz and SCS shall be 30kHz

Discussion: 

Decision: 

The document was Noted.
R4-1709826
On transmitter intermodulation for sub 6 GHz






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Noted.
R4-1709464
NR BS TX IMD interfering signal parameters for requirement set 1-C and 1-H






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

As there are quite a few meeting cycles left before the finalization of NR NSA in December, in this contribution proposals for parameters to be used for conducted FR1 transmitter intermodulation requirement is presented for approval.

Discussion: 

Decision: 

The document was Noted.
R4-1709453
TP for TR38.XXX:Conducted BS transmitter intermodulation for NR Range 1






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Abstract: 

In the last meeting, a WF on BS transmitter intermodulation for NR sub-6 GHz [1] was approved. In this meeting, we provide further considerations and proposals on the open issues of the WF in our companion contribution .Base on the proposals, this contribution provide a text proposal on BS Tx intermodulation requirements for TR 38.XXX

Discussion: 

Decision: 

The document was Noted.
R4-1710036 WF on BS Tx IMD for Sub6GHz





Source: ZTE Corporation

Abstract: 

Discussion: 

Decision: 

The document was Approved.
R4-1709589
In-band /out of band boundary for FR1






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Decision: 

The document was Withdrawn.
3.4.3.3
ACLR [NR_newRAT]

R4-1709457
BS ACLR for NR





38.104
  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

This contribution discusses further how to set measurement bandwidth for adjacent channel for below 6GHz, and measurement bandwidth for wanted and adjacent channels for above 24GHz and some open issues.

Discussion: 

Nokia: We can agree with proposal 1 -4. We do not agree with proposal 5 since ACLR2 has been already below noise level. No need to define the additional test. 
ZTE: Based on our analysis, no big impact to co-existence performance observed. 

Ericsson: We can agree with proposal 2 and 3. We need to discuss the proposal 1 and 4. We share the same view as Nokia for ACLR2. 

Huawei: For Sub 6 ALCR, we prefer option 2. We need to consider the increased the channel bandwidth in the future release. For option 2, there may be co-existence issue but since symmetric guard is assumed and also no big impact to performance is observed. 

NEC: we support option 1. 

NTT DoCoMo: we are ok to skip ACLR2. For measurement BW, if no big impact, we can chose option1. We may not know the SCS used in adjacent operators. 

Agreement: 

Proposal 2: For above 24GHz ACLR definition, the same CBW with wanted signal can be assumed as a adjacent CBW.

Proposal 3: Transmission BW configuration of wanted channel (it would differ depend on SCS and/or CBW) should be used as a measurement BW for wanted signal power measurement for above 24GHz.

No ACLR2 requirement is needed. 

Decision: 

The document was Noted.
R4-1710025 WF on BS ACLR for NR






Source: NTT DOCOMO, INC.

Decision: 

The document was Approved.
3.4.3.3.1
[Above 24G] ACLR [NR_newRAT]

R4-1709704
Proposals on mmWave 6GHz NR BS ACLR






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides proposals to conclude on the FFS aspects to specify the mmWave NR BS ACLR requirements in the RAN4 specifications.

Discussion: 

NTT DoCoMo: In our understanding, the motivation of ACLR and supurios emission is different, i.e., ACLR for co-existence, supurious emission for regulation requirements. If we apply the absolute ACLR as supurious emission, the relative ACLR will be meanless.

ZTE: the relative ACLR is meaningless only under the condition that Tx power is lower than certain level. 


NTT DoCoMo: We can focus on the small Tx power BS. Want to check for which BS class companies have concern. 


ZTE: In current spec, we only have upper limit for power limit, we do not have the lower bound. 


Ericsson: Even for  widearea BS, we also have problem.  


Nokia: We agree with ZTE and Ericsson.  

Ericsson: We showed the co-existence results.There is 8-10dB margin. 


NTT DoCoMo: We do not understand the analysis. 

ZTE: we share the same view as Nokia and Ericsson. 

Decision: 

The document was Noted.
R4-1709844
Proposals on absolute level ACLR for mm-wave NR base station






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution, we discuss further considerations on the importance of introducing absolute limits for mmWave NR BS ACLR levels and proposed a way forward on this. 
Discussion: 

Decision: 

The document was Noted.
3.4.3.3.2
[Sub 6G] ACLR [NR_newRAT]

R4-1709655
Further consideration on sub-6GHz NR BS ACLR requirement 






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Noted.
R4-1709705
Proposals on below 6GHz NR BS ACLR






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides proposals to conclude on the FFS aspects to specify the below 6GHz NR BS ACLR conducted requirements in the RAN4 specifications.

Discussion: 

Decision: 

The document was Noted.
R4-1709738
BS ACLR requirements for sub-6GHz






  CR-  rev  Cat:  (Rel-15) v





Source: NEC

Abstract: 

Proposal: Measurement BW for ACLR adjacent NR channel power measurement should be based on the maximum transmission BW configuration of the CBW (option 1)

Discussion: 

Decision: 

The document was Noted.
R4-1709845
BS ACLR measurement BW for sub6GHz






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution, we discuss our understanding on BS ACLR measurement window for adjacent channel

Discussion: 

Decision: 

The document was Noted.
R4-1709585
TP to TR 38.xxx: BS ACLR for FR1






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Decision: 

The document was Noted.
R4-1709586
TP to TS 38.104: BS ACLR for FR1





38.104
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Noted.
3.4.3.4
TAE requirements [NR_newRAT]

3.4.3.5
Frequency error [NR_newRAT]

R4-1709432
Discussion on Range 2 NR BS frequency error






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Discussion: 

Ericsson: The reference frequency for LTE system is 2GHz. 
Decision: 

The document was Noted.
R4-1709459
Range 2 NR BS frequency error





38.104
  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

We consider the required range 2 BS frequency error performance under UE mobility speed and discuss frequency error requirement.

Discussion: 

Ericsson: we share the view as NTT DoCoMo on observation 1 and 2. We have concerns on the inter-subcarrier interference caused by sampling point.This problem is mitigated by UE tracking the downlink reference signel from the BS. For inter-subcarrier interference for inter-UE case, it is a complex case. UE inside the same cell will follow the same referenc, the interference could be less. 

NTT DoCoMo: We capture the worst case in the figure for inter-carrier for sampling point. The situation could be better in reality. For inter-UE interference in UE RF requirements. 

ZTE: We agree with proposal 1. For UE mobility speed, how the number of maximum speed comes from? We can further discusse the proposal 2. 


NTT DoCoMo: It is our intension to define the requirement based on such speed. It is just analysis on the maximum speed can be supported by PHY design. 

Ericsson: 

Decision: 

The document was Noted.
R4-1709534
Frequency error






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Analysis of total frequency error and its static and Doppler components.

Discussion: 

Nokia: Have you consider the phase noise in high frequency? 

Ericsson: Phase noise could be essential for mmWave. For widearea BS, our conclusion is not stricter than existing requirements. Phase noise could be essential. Given our observation 3, it does not matter if the frequency error is static. 


Nokia: we need to check the phase noise impact. 

ZTE: We support this proposal. We did some test and think the 50ppb is feasible. Our simulation analysis also conclude the same conclusion.

Decision: 

The document was Noted.
R4-1709672
Discussion on frequency error requirement for range2 NR BS






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Ericsson: our finding is similar. Could you please provide some more information on whether the frequency error in the UE receiver side is static or not? 
ZTE: We only consider the static error at BS side.  

NTT DoCoMo:On proposal 2, how can we decide about the UE speed. Even though, we could define the maximum speed according the WID but such frequency error will limit the support of high speed UE in future release. 

ZTE: We can derive the frequency error for different BS type to support different UE mobility. We have general assumption for UE speed for mmWave band. 

Decision: 

The document was Noted.
3.4.3.6
Transmit ON/OFF power [NR_newRAT]

3.4.3.6.1
[Above 24G] Transmit ON/OFF power [NR_newRAT]

R4-1709557
Further consideration on BS transmitter transient period for NR






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

ZTE: we prefer to 5us. We can compromise to 4us. 
Ericsson: We support 3us. Longer transient period in BS will impact to the ongoing UE transient period. 

NEC: We agree with ZTE. 

Nokia:  
We support 3us
NTT DoCoMo: We support smaller value in general. We do not see the technical justification on 5us.  



ZTE: we measure the protype and 5us is feasible. 


NEC/ZTE: Additional cost is needed. 

Ericsson: We will have the self-contained frame structure desing in NR. To have shorter transient period is benefit. 

NEC: we would like to see degradation performance if we relax the requirement from 3 to 4. 
Ericsson: we can show the uplink demodulation performance. 

ZTE: Coverage will not be a big issue for mmWave frequency range. 


Huawei: we did not see any analysis on the isolation between neighbour cells. Also, we are not sure about the which coverage performance is enough. 

Chair: The deadline for this transient period requirements for mmWave will be the Oct meeting. Companies are requested to bring the performance degradation analysis. Other analysis are not precluded. We will make the decisions based on the analysis. 

Decision: 

The document was Noted.
R4-1709674
Discussion on transient period requirement for range2 NR BS






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Noted.
R4-1709830
Proposal of BS On/Off transient period requirement for mmWave NR






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Discussion: 

Decision: 

The document was Noted.
R4-1709533
BS transients for mmWave






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Further discussion about BS transients based on approved WF.

Discussion: 

Decision: 

The document was Noted.
3.4.3.6.2
[Sub 6G] Transmit ON/OFF power [NR_newRAT]

R4-1709535
TP to TR 38.xxx (NR WI TR): ON/OFF power conducted






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

TP to TR for range 1.

Discussion: 

NEC: We had the TP on the same section. We need some time to check the definition.
Agreements:

Transmitter OFF power is defined as the mean power measured over 70/N us filtered with a square filter of bandwidth equal to the transmission bandwidth configuration of the BS (BWConfig) centred on the assigned channel frequency during the transmitter OFF period. N = SCS/15, where SCS is Sub Carrier Spacing in kHz.
Decision: 

The document was Noted.
3.4.3.7
Output power accuracy and limits[NR_newRAT]

R4-1709433
Discussion on NR range2 EIRP accuracy






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Discussion: 

Huawei: We are wondering if it is necessary to have such requirements for FR2. We shall not change the definition 
Ericsson: WE have not agreed to change the defiantion of the EIRP. We need perform the analysis first. 

CATT: There may be the dirction pair in FR2 since we may have the wide beam in FR2. We are ok if group agreed that only one beam.  

Decision: 

The document was Noted.
R4-1709730
Steering error at mm wave






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Present some results about steering error for large arrays at high frequencies and how it effects EIRP accuracy.

Discussion: 

Ericsson: We will have large RoAoA in sub 6GHz. 

Huawei: We did not propose the same value EIRP accuracy as FR1. 
Decision: 

The document was Noted.
3.4.3.7.1
[Above 24G] Output power accuracy and limits [NR_newRAT]

3.4.3.8
Other Tx requirements [NR_newRAT]

3.4.3.8.1
[Above 24G] Other Tx requirements [NR_newRAT]

3.4.3.8.2
[Sub 6G] Other Tx requirements [NR_newRAT]

3.4.4
Receiver characteristics [NR_newRAT]

3.4.4.1
Dynamic Range [NR_newRAT]

R4-1709427
Further simulation results for range2 NR BS Dynamic Range






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Discussion: 

Decision: 

The document was Noted.
R4-1709607
TP dynamic range requirements for Range 2 NR BS to TR 38.xxx






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson, Nokia
Abstract: 

TP to TR - Dynamic Range for Range 2

Discussion: 

Decision: 

The document was Revised in R4-1710038
R4-1710038
TP dynamic range requirements for Range 2 NR BS to TR 38.xxx






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson, Nokia, CATT
Abstract: 

TP to TR - Dynamic Range for Range 2

Discussion: 

Decision: 

The document was Approved.
R4-1709611
TP for TR: NR Receiver dynamic range for non-AAS






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

TP to TR 38.xxx Dynamic Range for Range 1 non-AAS

Discussion: 

Decision: 

The document was Noted.
R4-1709658
TP to TS 38.104 - Dynamic Range conducted





38.104
  CR-  rev  Cat:  (Rel-15) v0.1.0





Source: Ericsson Limited

Abstract: 

Conducted requirements for Dynamic Range

Discussion: 

Decision: 

The document was Noted.
3.4.4.2
ACS [NR_newRAT]

3.4.4.2.1
[Above 24G] ACS [NR_newRAT]

R4-1709706
Proposals on mmWave NR BS ACS






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides proposals to conclude on the FFS aspects to specify the mmWave NR BS ACS requirements in the RAN4 specifications.

Discussion: 

ZTE: We agree with Nokia on the general approach. 
Decision: 

The document was Noted.
3.4.4.2.2
[Sub 6G] ACS [NR_newRAT]

R4-1710037 WF on NR BS ACS for sub 6GHz





Source: Nokia, Nokia Shanghai Bell, Ericsson,Huawei,ZTE, NEC, NTT DoCoMo

NTT DoCoMo: How to decide the 5 or 20 in the next meeting 

Nokia: More analysis can be seen in the next meeting. 
Decision: 

The document was Approved.
R4-1709671
Discussion on ACS requirement for below 6GHz NR BS






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

NTT DoCoMo: uplink waveform is not ACS specific issue but Rx general issue. 
Decision: 

The document was Noted.
R4-1709707
Proposals on below 6GHz NR BS ACS






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides proposals to conclude on the FFS aspects to specify the below 6GHz NR BS ACS conducted requirements in the RAN4 specifications.

Discussion: 

Decision: 

The document was Noted.
R4-1709587
TP to TR 38.xxx: NR BS ACS requirements for FR1






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Discussion: 

Decision: 

The document was Noted.
R4-1709588
TP to TS 38.104: NR BS ACS requirements for FR1





38.104
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Noted.
3.4.4.3
Blocking Requirements [NR_newRAT]

3.4.4.3.1
[Above 24G] Blocking Requirements [NR_newRAT]

R4-1709516
OTA RX requirements for range 2






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Considerations on how to set OTA blocking etc. for range 2

Discussion: 

Huawei: We have solved some issues in this paper. We shall avoid to put interference and wanted in different location. 
Nokia: We agree that wanted single and interference signal shall be considered together. We do not agree with the formula in Ericsson paper. 

Ericsson: Joint probability is not the scope of this paper.  

Decision: 

The document was Noted.
R4-1709429
Discussion on In-band blocking requirement for range2 NR BS






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Discussion: 

Decision: 

The document was Withdrawn.
R4-1709657
Discussion on in-band blocking requirement of range2 NR BS






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Noted.
R4-1709708
Proposal on mmWave NR BS Receiver In-band Blocking






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides a proposal to specify the mmWave NR BS receiver in-band blocking requirement in the RAN4 specifications per the agreed way forward

Discussion: 

Ericsson: The blocker level could be different in different implementation. 
Huawei: Too early to agree on proposal 2

ZTE: Share the same view as Huawei. Filter response can be provided. 


Nokia: We do not think the RF filter is available for mmWave band. 

Nokia: We have studied in several meetings. Ericsson proposed to reuse the eAAS decision. The equation used in this paper is from eAAS discussion. 

Ericsson: We studied only the conductive level in the previous meetings. 

Decision: 

The document was Noted.

R4-1709731
Further discussion on results considering wanted/blocker level ratio






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Compare the wanted to interferer blocker at both min sensitivity but also max blocker level.

Discussion: 

Nokia: Simulation results in our paper are aligned with your proposal. 

CMCC: Using this approach, it cannot guarantee each transceiver unit can pass the blocking test.  

Huawei: The purpose is to guarantee certain RF performance. We have two level requirements in eAAS. For FR2, it may be not necessary to define the two requirements. 

Decision: 

The document was Noted.
R4-1709857
Methodology for mmWave NR BS receiver blocking investigation






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson LM

Discussion: 

Nokia: Our paper has covered this proposal. With this approach, the performance could be different for different beamforming scheme. 
Ericsson: We can agreed on the conductive level first (in 9859), then agree on the delta between wanted and interference, at last, we can consider to transfer the conductive requirements to OTA requirements. 

Decision: 

The document was Noted.



R4-1709859
Conducted blocker levels for NR BS In-band blocking 






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson LM

Discussion: 

Decision: 

The document was Noted.
R4-1710041 WF on mmWave NR BS in-band blocking






Source: Ericsson LM

Discussion: 

Decision: 

The document was Noted.
3.4.4.3.2
[Sub 6G] Blocking Requirements [NR_newRAT]
R4-1710042 WF on the boundary for out of band blocking requirements for FR1






Source: Huawei

Discussion: 

Decision: 

The document was Approved.
R4-1709673
Discussion on out of blocking requirement for range1 NR BS






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Huawei: it is reasonable proposal on the boundary. There is ongoing discussion on the boundary. 
Nokia: 

Decision: 

The document was Noted.
R4-1709709
Proposal on below 6GHz NR BS Receiver In-band Blocking






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

This contribution provides a proposal to specify the below 6GHz NR BS receiver in-band blocking conducted requirement in the RAN4 specifications.

Discussion: 

NTT DoCoMo: On proposal 4, which band is referred. 

Nokia: we can further discuss

Huawei: We have not agreed on the sensitvitiry yet. 

Decision: 

The document was Approved.
R4-1709820
On blocking requirements for below 6 GHz NR bands






  CR-  rev  Cat:  () v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this document, we provide technical justifications for the following proposals:

Proposal 1: ?fOOB  = 80 MHz for NR bands with bandwidth equal to or wider than 100 MHz as a baseline for the boundary between in-band and out-of-band blocking requirement. That is,






1 MHz to (FUL_low - ?fOOB) MHz and (FUL_high + ?fOOB) MHz to 12750 MHz






(FUL_low - ?fOOB)       to     (FUL_high + ?fOOB)  
MHz

Proposal 2: the blocking requirement for such NR bands is the same as E-UTRA. 

Discussion: 

Decision: 

The document was Noted.
3.4.4.4
Other Rx requirements [NR_newRAT]

R4-1709460
FRC parameters for RX RF requirements





38.104
  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

This contribution discusses FRC parameters and the points need to be considered additionally compared with E-UTRA.

Discussion: 

Ericsson: We can further discuss the FRC parameters. 
ZTE: it is better to align the simulation assumption first based on FRC.  

Decision: 

The document was Approved.
3.4.4.4.1
[Above 24G] Other Rx requirements [NR_newRAT]

R4-1709458
OTA receiver minimum antenna gain for Range 2 NR BS





38.104
  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

We propose how to derive OTA receiver minimum antenna gain for Range 2 NR BS.

Discussion: 

Huawei: The calculation of antenna gain is used for co-location which is not corrected. It is not necessary to certain implementation. It is premature to decide the antenna gain except the co-location case. 

Ericsson: Same BS class may not have same antenna configurations. 

NTT DoCoMo: our main focus in proposal 2. We have considered three options in proposal 1. For AAS type, not only noise figure but also antenna gain shall be considered. The number of elements is not related to BS class. 

Nokia: The antenna gain requirements will limit the implementation. Not all the elements are used for beamforming. We propose to use the eAAS procedure, i.e., gain shall be declared by eNB vendors. 
NTT DoCOmo: there is some trade-off between the flexibility and minimum requirements. We disagree to use the declaration approach. 

Decision: 

The document was Noted.
R4-1709732
Receiver reference and minimum sensitivity and antenna gain.






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Discuss options for minimum antenna gain

Discussion: 

Ericsson: we need further discucss on implementation restriction. We also need to consider the baseband impact. We also need to consider the uncertainty, etc. 

Nokia: How can the parameters in equation be derived? 


Huawei: It is trade-off between having one minimum requirements for parameters and having more than one minimum requiremens. 

NTT DoCoMo: We share the same view on observation 2, 3 and 4. On observation 1, how to treat the case the beamwidth is larger then sector. 


Huawei: the category of gain may not related to sectorization. 
Decision: 

The document was Noted.
R4-1709659
Discussion on ICS requirement for NR BS






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Ericsson: We agree with proposal 1. We can further discuss proposal 2.
Nokia: We can agree with proposal 1. For proposal 2, question to Ericsson, how can we analysis? 

Decision: 

The document was Approved.
R4-1710043 WF on the ICS requirements for NR BS





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Revised in R4-1710076
R4-1710076 WF on the ICS requirements for NR BS





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Approved.
3.4.4.4.2
[Sub 6G] Other Rx requirements [NR_newRAT]

R4-1709521
General considerations for NR non-AAS receiver requiremenmts






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This paper discusses the NR receiver requirements and possile permulations based on BW and supported SCS as well as proosing approaches to reduce the permutations based on combination of limited number of G-FRC:s

Discussion: 

ZTE: why 5MHZ is a not a good value? 


Ericsson: we would like to test every PRB as much as possible. We can further dsicuss

NTT DoCoMo: 2RB will not be tested in your figure. We need to cover all PRBs. On proposal 2, why interferernce signal will not related to FRC. 


Ericsson: the FRC is proposed based on latest agreed SU. We also think it is not a big impact. 

Huawei: In LTE, whether the blocker level changes along with the increasing BW. 


Ericsson: it is a compromise. 

Decision: 

The document was Noted.
R4-1709610
TP to TS 38.104 - In Channel Selectivity conducted





38.104
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

Conducted requirements for In Channel Selectivity

Discussion: 

Decision: 

The document was Noted.
R4-1710044 WF on FRC for Rx requirements





Source: Ericsson

Abstract: 

Discussion: 

Decision: 

The document was Approved.
R4-1709372
TP to TR 38.xxx: Receiver spurious emission for FR1






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Based on existing regulation and legacy requirements, a proposal for Rx spurious emisisons for FR1 is made for the BS RF TR.

Discussion: 

Huawei: Maybe we do not need to include the numbers in the TR. 
Nokia: the out-of-band boundary is not decided yet. 

Ericsson: it comes from LTE requirements. 

Nokia: the terminologies (antenna connectors) used in this paper is from LTE and Huawei TP (TAB connectors) use the word from AAS. 

Decision: 

The document was Revised in R4-1710012
R4-1710012
TP to TR 38.xxx: Receiver spurious emission for FR1






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Based on existing regulation and legacy requirements, a proposal for Rx spurious emisisons for FR1 is made for the BS RF TR.

Discussion: 

. 

Decision: 

The document was Approved.
R4-1709497
Proposal on NR range1 receiver OTA requirements






  CR-  rev  Cat:  () v





Source: CMCC

Discussion: 

Huawei: We don’t agree it is necessary to test min sens. However, we can compromise to chose option 4. 
Ericsson: We also happy to go with the compromise solution. 

Agreement: 

Option 4 is agreed 

For option 4 the number of conformance test directions shall be no greater than number for option 1 or option 2.
Decision: 

The document was Noted.
R4-1709562
Consideration on BS REFSENS
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Source: Huawei, HiSilicon

Discussion: 

ZTE: What we do if we define the test based on 15khz but BS only support 30kHz? 

Huawei: BS support of SCS is still discussing. 

Ericsson: Is there any intension to test all the FRC? 

Ericsson: We shall to downscope the FRC cases and run the simulation. 

NTT DoCoMo: CP-OFDM is the baseline uplink waveform. For DFT-s-OFDM, it could be optional. REFENS is to verify the noise figure but not for baseband. We think CP-OFDM based the REFSENS could be sufficient. 

Decision: 

The document was Noted.
R4-1709428
Discussion on conductive REFSENS requirement for sub-6 NR BS






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Discussion: 

Ericsson: We agree with this proposal. 
Huawei: we need further check the implementation margin since the channel coding scheme. 

ZTE: The implementation margin is only for RF. 

NTT DoCoMo: same view as ZTE. 

ZTE: IM 0.5dB is coming from the transfer from floating point to fixed point. RF IM shall be 1.5dB.

Huawei: Impairement of timing and freqeucy error shall be also considered.  

Agreements: 

Proposal 3: The SNR operating point for sub-6 NR BS conductive REFSENS is equal to the [95%] relative of nominal throughput in link level simulations.     

Decision: 

The document was Noted.
R4-1709606
TP for TR: NR Receiver Reference Sensitivity for non-AAS






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

TP to TR - BS REFSENS conducted non AAS

Discussion: 

Decision: 

The document was Noted.
R4-1709609
TP to TS 38.104 - REFSENS conducted





38.104
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

Conducted requirements for BS REFSENS

Discussion: 

Decision: 

The document was Noted.
3.4.5
Testability [NR_newRAT]

R4-1709468
TP for TR 38.xyz: Addition of test method for OTA unwanted emission in Annex






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

In this contribution, a test method for OTA unwanted emission is described. At the end of the contribution a text proposal for TR 38.xyz, Annex is attached for approval.

Discussion: 

Huawei: it is a good approach. The test method for FR1 can use the test for eAAS. For deltaTRP, it is not fully understood. 
Nokia: not sure if the test method is suitable for FR2. We need to study the complexity and trade-off between the uncertainty and test time. 

Ericsson: We have nothing in AAS we can use. We believe the same method can be used for FR1 and FR2 and size of chamber could be different. 

Decision: 

The document was Noted.
3.5
RRM requirements [NR_newRAT]

3.5.1
RRM General (ad-hoc MoM, Plan, Spec structure) [NR_newRAT]

Draft TS and TR
Draft TS 38.133
R4-1709413
TS38.133 v0.2.0





38.133
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Intel Corporation

Abstract: 

The text proposal in [1-3] were agreed at RAN4 and incorporated in the attached updated version of the NR UE RRM specification TS38.133.
It is proposed that the attached updated NR UE RRM specification TS38.133 v0.2.0 is approved.
Discussion: 

Decision:

Agreed
Draft TR 38.XXX: RRM part 
R4-1709696
Draft TR 38.XXX: General aspects for RRM and demodulation for NR






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Abstract: 

Draft input to the NR Work item TR "General aspects for RRM and demodulation for NR".
It is proposed that the attached draft is used as baseline and structure for the NR Work Item TR 38.xxx “General aspects for RRM and demodulation for NR”. 

Discussion: 

Decision:

Agreed
Scenarios and assumptions for RRM requirements
R4-1709504
On selected scenarios and assumptions to be considered in Rel-15 NR RRM work






  CR-  rev  Cat:  () v





Source: Intel 

Abstract: 

SSB configurations concern many RRM aspects in RAN4, including

· cell/beam identification

· measurement metric definition and capability

· measurement gap configuration

· others RRM aspects

For the successful completion of NR UE RRM specification on schedule, RAN4 should only consider limited scenarios of SSB configuration.

In this contribution, the scenarios and assumption for SSB configurations are proposed to be considered within Rel-15 time frame for both NSA and SA 

Discussion: 

Nokia: For intra-and inter-frequency, one of case discussed is more related to them. For same SCS, it has been agreed in RAN1. RAN1 has assumed that SMTC-s should be aligned.
Ericsson: I do not think most of proposals will reduce the work. There are many bands overlapped in practical deployment. On the time domain, the SSB should fill the gaps, which we agree.
Samsung: What is the purpose to limit the scenario? It is just to limit the scenario for Rel-15 for capability. There are some differences from RAN1. We should be careful.

Intel: We see different understanding from different companies. For Ericsson, the example given now is the exactly approach to reduce the RAN4 work, e.g., SSB alignment. For multiple SSB in frequency domain, there seems no agreement in RAN1 and RAN4. For inter-and intra-frequency, even with a RE difference, measurement gap will be needed for measurement as shown in Slide#3. We need consider it.

Qualcomm: we agree to define the max number of layers with the same SSB location. We have already some limitations. What matters is how many processes to do the measurement.

Ericsson: Agree with Qualcomm. The number of layers will be well defined. On an inter-frequency layer, all the cells have the same SCS.

Intel: Ericsson mixed many things together.
Decision:

Noted
Way forward
R4-1709505
WF on selected scenarios to be considered in Rel-15 NR RRM
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Source: Intel China Ltd.

Abstract: 

Discussion: 

Decision:

Withdrawn
4Rx RRM requirements
R4-1709632
4Rx RRM requirements for NR
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Source: Huawei, HiSilicon

Abstract: 

In this contribution, we show some simulation results and evidence that 4Rx can significantly improve UE RRM performance compared to 2Rx. After discussion the following conclusions are provided.

Observation 1: cell search delay in NR should consist of time duration of PSS/SSS detection and SS block time index reading.
Observation 2: 4Rx can reduce cell search delay compared to 2Rx.
Observation 3: 4Rx can improve measurement performance compared to 2Rx.
Observation 4: 4Rx can provides more robust downlink performance, e.g. in RLM, compared to 2Rx.
Observation 5: 4Rx can reduce the system information acquisition delay and eventually facilitate cell reselection and RRC re-establishment procedure compared to 2Rx.
Proposal 1: RAN4 is to specify two sets of RRM requirements separately for 4Rx and 2Rx.
Discussion: 

Qualcomm: There is no point to define such requirements.
Ericsson: We also comment that the difficulty is the same as for LTE, i.e., 4Rx fall back mode.
Intel: For RLM, everyone seems to agree to have 4Rx requirement. For the other requirements, the accuracy gain is non-trival, but how can we translate them into the performance gain. For cell search dealy, it is not big gain.
Nokia: One issue here is that the time schedule is very tight. The question is related to when UE should choose 2Rx or 4Rx.

Huawei: Regarding UE fall back, the UE should be allowed to fall back to 2Rx for power saving. For some scenario, the downlink would be bottleneck for the coverage like uplink sharing case. In this case, we need 4Rx to enhance the downlink performance. We can work on the condition for how to apply the requirements. 
Decision:

Noted
3.5.2
UE measurement capability [NR_newRAT]

Way forward for RRM requirements
R4-1709506
WF on NR RRM measurements






  CR-  rev  Cat:  () v





Source: Intel

Abstract: 

Discussion: 

Decision:

Revised to R4-1709905 (from R4-1709506)
R4-1709905
WF on NR RRM measurements
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Source: Intel

Abstract: 

Discussion: 

Decision:

Revised to R4-1709909 (from R4-1709905)
R4-1709909
WF on NR RRM measurements
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Source: Intel

Abstract: 

Discussion: 

Decision:

Approved
Inter-frequency and intra-frequency measurement definition
R4-1709626
Intra and inter frequency measurement definition in multiple reference signal transmission scenario
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Source: Huawei, HiSilicon

Abstract: 

In this contribution we further discuss the definitions of SS block intra and inter frequency measurement in multiple SSB scenario. After discussion the following conclusions are made:

Observation 1: definitions of intra and inter frequency measurement for multiple SSB scenarios should be clearly defined. Corresponding LS to RAN2 is expected.
Observation 2: UE only needs to camp on only one SSB, even if there are multiple SSB transmitted in the serving cell.
Observation 3: forcing UE to camp on certain default or reference SSB will somehow degrade the UE access efficiency system capacity.
Proposal 1: for UE in RRC_IDLE and RRC_INACTIVE mode in multiple SSB scenario, intra and inter frequency measurement should be defined only based on the SSB where UE camps on, following the same principle in single SSB scenario.
Proposal 2: for UE in RRC_CONNECTED mode in multiple SSB scenario, intra and inter frequency measurement should be defined only based on the SSB configured for measurement in serving cell, following the same principle in single SSB scenario.
Proposal 3: the definition of SSB based RRM measurement is updated as follow:
· SS block (SSB) based RRM Measurements:

· SSB based Intra-frequency Measurement: A measurement is defined as a SSB based intra-frequency measurement provided the center frequency of the SSB used for measurement currently by the UE of the serving cell and the center frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.
· SSB based Inter-frequency Measurement: A measurement is defined as a SSB based inter-frequency measurement provided the center frequency of the SSB used for measurement currently by the UE of the serving cell and the center frequency of the SSB of the neighbour cell are different, or the subcarrier spacing of the two SSBs are different.
· The above SSB based measurement definitions assume that the same cell transmits only one SSB.

Proposal 4: RAN2 should be informed with the updated definitions of intra and inter frequency measurement.
Discussion: 

Ericsson: for Figure2, UE seems autonomously select the SSB for measurment, which leads to a lot of mixed cases. With your proposal, there would be a lot of freedoms for UE to do measurement, which is not desirable.

Huawei: In our paper, we do not propose that UE randomly select the SSB location. We said that the network can configure the location of SSB for measurement.
Nokia: Principly we agree the the measurement should be based on the serving cell SSB. But we should wait for RAN1 and RAN2. I agree with Ericsson that autonomous switching is not good. We do not see the need to update the definition.
Mediatek: we agree that UE is camping on one SSB at a time. But on which SSB, we have different view. We see some benefit for UE to random select the SSB, but the paging overhead will be increased because network does not know where UE camps on in idle mode.

Huawei: UE should have freedom which SSB UE can camp on. Anyway UE needs face the situation where intra-and inter-frequency measurmenets are needed. 
Qualcomm: SSB location can be configured by network in the measurement objects. UE should not randomly select SSB. The signalling is needed.
Samsung: we think in RAN1 there is parallel discussion on the default bandwidth part. Could you calrify the relation between bandwidth part and SSB for definition?

Huawei: for default BP, there would also be multiple SSBs.
NTT DOCOMO: Share the same understanding as Qualcomm. But we need discuss that for inter-and intra-band that UE can cover both SSB locations.

Huawei: we do not mention such case.
Decision:

Noted
R4-1709305
Further discussion on inter-frequency and intra-frequency measurement definition






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corp

Abstract: 

In this contribution we continue to discuss the remaining issues of intra-/inter-frequency measurement definitions. 

Proposal 1: the definition of intra-frequency and inter-frequency measurement don’t need to be modified if the SS block/CSI-RS of serving cell and target cell are not overlapped on time domain.  

Proposal 2: RAN4 needs to discuss the solutions for the case when serving cell data reception is collided with target cell measurement in mmWave, e.g. option 1 or option 2 in this paper.

Proposal 3: RAN4 needs to decide the conditions for applying different measurement categories, e.g. tables in this paper. 

Proposal 4: When the center frequency of SS block of serving and/or target cell is shifted within the cell identification and measurement period, as long as at least one inter-frequency measurement/identification occasion is observed within the whole measurement/identification period, the inter-frequency measurement/identification requirement shall be applied.

Discussion: 

Ericsson: We agree with #1. We do not need to change the defition. What we need discussion in this meeting is on which condition that the gap is needed. We can discusse the simplified conditions and apply the requirements. 

Intel: Ericsson has the point. My suggestion is that we should consider the bandwidth in this defition. For LTE we just use the center frequency to define the inter-and intra.
Mediatek: For #1 and #2, we agree that from network side there would be some possibilities. But for UE, UE knows when data is collided with SSB. For #4, we agree.

Intel: UE should know when data is collided with SSB. But the problem is that network should have the same understanding which performance requirements should be applied. We can go with option 1 to simplify the cases.
Samsung: We think option 1 is better.
Huawei: for #2, we support option 1. The measurement gap is needed when the data is collided with SSB.
Qualcomm: We disagree with #4 that is corner case.
NTT DOCOMO: for #2, we prefer to option 2 to avoid too much different UE behaviours. For this case, the multiple measurement gaps are needed. Regarding #4, we disagree. We need consider the case where the UE bandwidth covers multiple SSB locations. Such UE measurement belongs to intra-frequency. What is the measurement occasion is unclear to us.

Intel: The case in #4 is not corner case. With a certain measurement periodicity, the network may configure the different bandwidth parts for the UE in the serving cell, and then makes the target cell become either inter or intra depending on the BP for the UE.


Ericsson: For the measurement with/without gap, if the SSBs on which the measurement is done are within the active bandwidth of UE over the measurement time, then the gaps are not needed and otherwise the gaps are needed.


NTT DOCOMO: we support Ericsson proposal.


Mediatek: if we have two BPs with two SSBs, if the UE change the BPs, then the defition of default of SSBs should be changed or not?


Ericsson: No. This is separate discussion. Over all the measurement time, UE should not change the SSB.


Huawei: for Ericsson proposal, if the data of serving cell is collided with the SSB of targeting cells or if the multiple SCS is used, we need consider whether the gap is needed or not.


Intel: we do not know what the definition for default bandwidth part is. If the target cell uses the potion of bandwidth part for SSB, UE still needs the larger FFT size for measurement. We also see the impact of different SCSs and different RF beamforming. For both cases we neede the gap. We should stick to the current definition.


Nokia: operating bandwidth and active bandwidth may be the same. We think which one should be used by UE should be controlled by network.


Ericsson: Huawei raised a good point for different SCS cases. We can add the condition. But there would be different capabilities on the UE. With the capability, UE may or may not do the measurement without gap. There would be more condition that we should consider. We need separate the intra-and inter- from measurement with/wthiout gaps.


Intel: we are confused what we should achieve. Based on the discussion, companies tend to introduce the new dimension.


Ericsson: We are discussing on which condition the network should provide the gap or not.


Intel: It is clear that we agreed in the last meeting that we define one intra-frequency requirement.


Qualcomm: it was agreed that the interfrequency measurement is applied when the serving cell has the data and SSB with one SCS and the targeting cell has the SSB with the different SCS, since the different FFT is used.


Ericsson: for inter, we agreed that the gap is needed. For intra-, we need more discussion.

NTT DOCOMO: what is the configuration gap for the measurement purpose for option 2? UE just do rate matching around the SSB and do the data reception.
LGE: Support #2 and our preference is option 1.
Nokia: We would like to know the companies view on the case when the UE receive data on one panel and do measurement on the other panel. SSB should be quite statically configured.

Intel: we use the term as measurement gap rather than RF retuning which was used in the previous meetings. Using measurement gap can cover more scope.
Decision:

Noted
R4-1709604
SSB based RRM Measurements with Multiple SSBs on Serving Cell






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This paper analyzes the definitions of intra-frequency and inter-frequency measurements in NR when there are multiple SSBs in serving cell。
In this paper we have discussed the implication of having multiple SSBs with the same cell ID in the serving cell on intra-frequency measurement and inter-frequency measurement in NR. The main conclusion and proposal are:

Proposal # 1: If the serving cell of the UE transmits multiple SS blocks then the UE should be configured with a reference SS block in the serving cell for performing SSB based intra-frequency measurements and inter-frequency measurements.

A draft of an LS out to RAN2 containing the above proposal is provided in [10].
Discussion: 

Huawei: we agree that for the multiple SSBs the network configuration is needed. We can use the different SSBs for measurement.

Ericsson: If network configures multiple SSBs, it would lead to UE complexity. We want to avoid the combination of SSBs across the different frequency locations.

Huawei: combining is one example. In LTE we have wide bandwidth measurement. Another example is the layer 3 filter. The single SSB could not reflect the whole condition.
Mediatek: UE should only measure only one SSB at a time even if the multiple SSBs are configured. For frequency domain combining, I wonder whether it should be captured in the RAN1 spec. 

Huawei: even for serving cell, UE needs to measure the multiple SSBs. We do not think that UE is limted to measure only one SSB.
NTT DOCOMO: last RAN1 meeting, gNB can transmit different beams by transmitting multiple SSBs at a time. We need to wait for RAN1 decision.
Intel: If the single SSB is configured for a cell, it would be good from UE perspective. If the multiple SSBs are configured, they should belong to the different measurement objects or not?
Samsung: RAN1 has the definition for the default bandwidth part.
Nokia: For NTT DOCOMO comments, RAN1 and RAN2 are discussing it.

Ericsson: we should separate the discussion for combining, wideband… which seems like advanced measurement. We should first focus on the single SSB measurement. There will be UE capability to support wider bandwidth.
Decision:

Noted
R4-1709689
Discussion on NR cell identification and measurement
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Source: ZTE

Abstract: 

In this contribution, we provide our views on impact of the latest RAN1/4 agreements to NR cell identification and measurement. Following proposals are present.
Proposal 1: the SSB centre frequency change doesn’t need to be considered when specifying NR measurement requirement.
Proposal 2: PBCH-DMRS sequence detection should be included in cell identification.
Proposal 3: PBCH detection should be included in cell detection at least for above 6 GHz.
Proposal 4: FFS how the measurement requirements are defined for different frequency ranges.
Proposal 5: RAN4 to study further on possible UE RRM measurement requirements for FDM mixed numerologies of data and SS for intra frequency measurement without RF retuning. Following options could be considered.
· Option 1: Based on NW implementation to leave enough SS blocks for UE measurement. 
· Option 2: Based on UE implementation, but corresponding interruption requirements should be specified. 
· Option 3: Measurement gap is configured and requirements for intra frequency measurement with RF retuning are to be met.
· Other options are not precluded.
Discussion: 

Decision:

Noted
Reply LS
R4-1709605
LS on SSB based RRM Measurements with Multiple SSBs on Serving Cell
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Source: Ericsson

Abstract: 

The LS to RAN2 on the definitions of intra-frequency and inter-frequency measurements in NR when there are multiple SSBs in serving cell

Discussion: 

Nokia: it is unclear to me and RAN1/2 are still discussing it.
Huawei: we need the LS for multiple SSB case.
Mediatek: We see the need for RAN2 to help them define the signalling.
NTT DOCOMO: We agree with Nokia. We need wait.
Samsung: we agree with Nokia and NTT DOCOMO. Some definition would be aligned with RAN1 discussion.
Mediatek: is it applied to connected mode or idle mode?

Huawei/Ericsson: apply to both.
Decision:

Noted
R4-1709627
LS on updated intra and inter frequency measurement definitions
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Source: Huawei, HiSilicon

Abstract: 

SS block (SSB) based RRM Measurements:

· SSB based Intra-frequency Measurement: A measurement is defined as a SSB based intra-frequency measurement provided the center frequency of the SSB used for measurement currently by the UE of the serving cell and the center frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.

· SSB based Inter-frequency Measurement: A measurement is defined as a SSB based inter-frequency measurement provided the center frequency of the SSB used for measurement currently by the UE of the serving cell and the center frequency of the SSB of the neighbour cell are different, or the subcarrier spacing of the two SSBs are different.
Discussion: 

Decision:

Revised to R4-1709890 (from R4-1709627)
R4-1709890
LS on scenarios of multiple SSB
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Source: Huawei, HiSilicon

Abstract: 

SS block (SSB) based RRM Measurements:

· SSB based Intra-frequency Measurement: A measurement is defined as a SSB based intra-frequency measurement provided the center frequency of the SSB used for measurement currently by the UE of the serving cell and the center frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.

· SSB based Inter-frequency Measurement: A measurement is defined as a SSB based inter-frequency measurement provided the center frequency of the SSB used for measurement currently by the UE of the serving cell and the center frequency of the SSB of the neighbour cell are different, or the subcarrier spacing of the two SSBs are different.
Discussion: 

Decision:

Approved
Measurement capability: frequency layer number
· SS block (SSB) based RRM Measurements:

· SSB based Intra-frequency Measurement: A measurement is defined as a SSB based intra-frequency measurement provided the center frequency of the SSB of the serving cell and the center frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.
· SSB based Inter-frequency Measurement: A measurement is defined as a SSB based inter-frequency measurement provided the center frequency of the SSB of the serving cell and the center frequency of the SSB of the neighbour cell are different, or the subcarrier spacing of the two SSBs are different.
· The above SSB based measurement definitions assume that the same cell transmits only one SSB.

Issue: number of carrier layers for inter-frequency measurement for LTE-NR DC
· Intel

· IncMon feature shall be deprioritized in this stage for the UE capability requirement.
· Proposal 7: the NR UE capability of frequency layers in CONNECTED mode is as following table, and the increased UE carrier monitoring capability (like IncMon in LTE) will not be considered in Release 15 NR.

	Release 15 NR UE

	The UE shall be capable of monitoring at least per RAT group for NSA NR and SA NR:

- Depending on UE capability, 3 TDD E-UTRA inter-frequency carriers, and
- Depending on UE capability, 3 FDD E-UTRA inter-frequency carriers, and

- Depending on UE capability, 3 NR inter-frequency carriers

	the UE shall be capable of monitoring a total of at least 7 effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD.


· Nokia:
· Proposal 1: Rel-12 requirements shall be used as baseline when discussing number of carriers to monitor.
· Proposal 3: The UE shall be capable of monitoring at least 4 NR inter-RAT carriers.

· Proposal 4: The UE shall be capable of monitoring a total of at least 15 carrier frequency layers.

· LGE:
· Proposal 1: Rel-12 requirements shall be used as baseline when discussing number of carriers to monitor.
R4-1709306
Further discussion on measurement capability for NR UE
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Source: Intel Corp

Abstract: 

In this contribution we continue to discuss the definition of intra-frequency and inter-frequency and the possible impacts on RAN4 and RAN2 are also mentioned. 

Proposal 1: the measurement capability shall be defined per reference signal type.

Proposal 2: With SSB based intra-frequency measurement without measurement gap, the UE is required to simultaneously monitor 8 identified SSB based intra-frequency cells.

Proposal 3: The SSB based per-frequency monitoring cell number shall count in SSB based intra-frequency cell as long as those cells need SSB based intra-frequency measurement with measurement gap.

Proposal 4: For SSB based inter-frequency measurement and SSB based intra-frequency measurement with measurement gap, the NR UE shall be capable of performing SSB based measurements of at least 4 cells per frequency for up to 3 frequencies per RAT. Those frequencies count in intra-frequency with measurement gap and inter-frequency.

Proposal 5: The UE SSB based measurement capability for the number of cells to monitor shall be independent to the frequency range. 

Proposal 6: IncMon feature shall be deprioritized in this stage for the UE capability requirement.

Proposal 7: the NR UE capability of frequency layers in CONNECTED mode is as following table, and the increased UE carrier monitoring capability (like IncMon in LTE) will not be considered in Release 15 NR.

	Release 15 NR UE

	The UE shall be capable of monitoring at least per RAT group for NSA NR and SA NR:

- Depending on UE capability, 3 TDD E-UTRA inter-frequency carriers, and
- Depending on UE capability, 3 FDD E-UTRA inter-frequency carriers, and

- Depending on UE capability, 3 NR inter-frequency carriers

	the UE shall be capable of monitoring a total of at least 7 effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD.


Discussion: 

Nokia: We are OK with #1 and #2. What do you use as baseline when we define NR measurement? We are assuming that IncMon is mandatory from early release. We should discuss this point here. The scaling for IncMon is not considered. We just propose the number of carriers the same as for IncMon. 

Intel: For IncMon, our view is that IncMon should be bundled with number of carriers. If the number of carriers is large, then the IncMon with scaling is needed. We see more complication of IncMon compared to LTE.
Nokia: for the purpose to try to limit the work, RAN2 decide that PSCell is not configured as E-TRUAN and we should consider this.

Intel: we should follow up RAN2.
Mediatek: Regarding #1, we agree that we need different capabilities. According to RAN downscoping the CSI-RS RRM/RLM is de-prioritized. Regarding #5, we should have different UE capaiblies for sub-6GHz and mmWave. We should prioritize IncMon from Rel-15. For number of inter-frequency, we use gap for many purposes. Now we need think about not to have the requirement with delay too much compared to LTE.

Intel: there is one point to differentiate the capability between sub-6Ghz and mmWave. We are open to discussion. For mmWave, the beam dection should be considered further. The mobility performance should be considered further. We should avoid the big difference from LTE.
Ericsson: Tend to agree with Intel on the inter-frequency. For the other related 36.133, that should be inter-RAT. The number of NR carriers, 3 is total or just for NR. We think it should be 6. The preference is not to have IncMon in this release. We prefer to defer it to the next release.

Intel: for inter-frequency capability, as long as we control the total number of 7, I have no strong opiont to increase to 6 for NR…

Samsung: IncMon feature should be deprioritized. For NSA and SA, we should have unified requirements. What is the relation between 7 and one defined in 36.133? Both of them are per-UE capability.

Intel: We want to have unified requirements. For connected mode, I do not think there would not be too difference by call them as inter-frequency or inter-RAT.
NTT DOCOMO: We have similar view as Nokia and we are OK with #1 and #2. We want to know when we should decide IncMon is needed or not. 3 is very small and we should consider CA scenarios. Regarding the number of cells to be measured, we have simulation results and some of them can be used for deciding the cell number.

Intel: if majority of companies or the operators think that we need IncMon, we could consider it. But it will lead to large workload.

LGE: for NTT DOCOMO’s view, I am not sure how the definition is realted to system simulations.

NTT DOCOMO: For below 6GHz, companies show more cells can be detected. 

Intel: for sub-6GHz, the network policy is the same as for LTE. For mmWave, the certain level of simulation is needed.
CATT: we agree on the cell number for inter and intra frequency. We agree not to have IncMon in this release. 3 for NR and total 6 are reasonable.
LGE: We agree with #2. For #4, the number of cells for intra-frequency measurement needing the measurement gap, we think the number of cells should be the same as the intra-frequency without measurement gap. For IncMon, that should be in low priority.

Intel: I disagree with number of cells should be the same as for intra-frequency without gap.
Huawei: We support to deprioritize the IncMon. For LTE the side conditions for inter and intra are different. We should support to have less number of cells for inter-frequency.

Intel: aligned.
Decision:

Noted
R4-1709374
Number of Carriers to monitor in NR
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we discuss the UE requirements related to the number of carriers for both 36.133 and 38.133.

Concerning requirements for 36.133 we propose:

Proposal 1: Rel-12 requirements shall be used as baseline when discussing number of carriers to monitor.

Proposal 2: An NR capable UE would need to support a number of NR carriers in addition to existing requirements.

Proposal 3: The UE shall be capable of monitoring at least 4 NR inter-RAT carriers.

Proposal 4: The UE shall be capable of monitoring a total of at least 15 carrier frequency layers.

Concerning requirements for 38.133 we propose:

Proposal 5: E-UTRAN Rel-12 shall be used as baseline for number of NR inter-frequency carriers to monitor.

Proposal 6: The UE shall be capable of monitoring at least 12 NR inter-frequency carriers

Proposal 7: RAN4 does not consider UE requirements related to number of LTE Inter-RAT carriers to monitor in phase 1 (NSA).

In our papers [4, 5] we have detailed proposals how to capture the requirements.
Discussion: 

Ericsson: for #3 and #4, for #4 that is quite low number. Do you mean it is either FDD or TDD? You propose the number more than 6. For #7, there is no concrete discussion and maybe we can inform RAN2.

Nokia: the good point. I am thinking that 4 inter should be defined. We should focus on NSA where we do not have inter-RAT measurement from NR side. We do not need to define it in the CR by Dec.
Qualcomm: Looking at the NR band, we do not see many new NR channels in the near future. I doubt that any operators need 15, which seems too large. For NR we should do multiple measurements in one band.

Nokia: it is good to hear the input from operators here. Whether the total number should be increased to 15 or other number needs more offline discussion.
Huawei: The measurement will be done in parallel or series. First, we should figure out how long time the measurement will be done for a single carrier.

Nokia: We do not have full view on the delay for NR and how it can be increased.
Intel: On IncMon, from UE perspective, I won’t see the huge impact from UE perspective. But the question is if the corresponding mobility performance is acceptable or not. How can we define the inter-RAT? Are we going to define LTE or NR as inter-RAT. Does it apply to both SA and NSA.

Nokia: for SA, we need inter-RAT measurement for E-UTRAN after Dec.
Decision:

Noted
R4-1709395
Discussion on measurement capability for NR
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Source: LG Electronics Inc.

Abstract: 

It discusses measurement capability based on the agreed definition of intra-/inter-frequency measurement.
In this paper, we analysed measurement capability of 3 categories such as intra-frequency measurement without RF retuning, intra-frequency measurement with RF retuning and inter-frequency measurement without RF retuning. And, measurement capability of beam definition was also analysed with 3 options. Based on the analysis, we provide observation and proposals as follows.

Observation 1: Measurement opportunity for intra-frequency is related to configuration of MG and SMTC. Under same SMTC, the measurement opportunity for intra-frequency can be same for both w/o MG and w/ MG..

Proposal 1: Define same number of monitoring cells for intra-frequency w/o MG and for intra-frequency w/ MG.

· Ncell,intra-frequency-w/o RF retuning = 8

· Ncell,intra-frequency-w RF retuning = 8

Proposal 2: Define carefully the number of monitoring inter-frequency by taking impact on mobility management by long delay due to increasing inter-frequencies, as well as practical deployment scenario of NR inter-frequency and RAN1 decision on wideband operation into account.

· Ninter-freq,w/ RF retuning = 6 

· Nfreq,w/ RF retuning = 7 (=Ninter-freq,w/ RF retuning  + Nintra-freq,w/ RF retuning)

· Ncell,inter-frequency-w RF retuning = 4

Proposal 3: Define per-frequency based monitoring beam as baseline for measurement capability of beam. 

Proposal 4: Separate measurement capability of beam into intra-frequency and inter-frequency. 

Proposal 5: Define measurement capability of beam separately according to frequency range.

Proposal 6: With proposal 3 to 5, the number of beam to be monitored is scaled with 1.5 for below 6GHz and with 2 for above 6GHz to number of cell to be monitored as follows.

· For frequency range up to 3 GHz

· Nbeam, intra-freq,w/o RF retuning = 1.5 * Ncell,intra-frequency-w/o RF retuning = 12

· Nbeam, intra-freq,w/ RF retuning  = 1.5 * Ncell,intra-frequency-w/ RF retuning   = 12

· Nbeam, inter-freq,w/ RF retuning  = 1.5 * Ncell,inter-frequency-w/ RF retuning   =   6

· For frequency range from 3 GHz to 6 GHz

· Nbeam, intra-freq,w/o RF retuning = 1.5 * Ncell,intra-frequency-w/o RF retuning = 12

· Nbeam, intra-freq,w/ RF retuning  = 1.5 * Ncell,intra-frequency-w/ RF retuning   = 12

· Nbeam, inter-freq,w/ RF retuning  = 1.5 * Ncell,inter-frequency-w/ RF retuning   =   6

· For frequency range from 6 GHz to 52.6 GHz

· Nbeam, intra-freq,w/o RF retuning = 2 * Ncell,intra-frequency-w/o RF retuning = 16

· Nbeam, intra-freq,w/ RF retuning  = 2 * Ncell,intra-frequency-w/ RF retuning   = 16

· Nbeam, inter-freq,w/ RF retuning  = 2 * Ncell,inter-frequency-w/ RF retuning   =   8

Discussion: 

Decision:

Noted
R4-1709424
Discussion on UE measurement capability for NR
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Source: CATT

Abstract: 

In this paper, we further discuss the NR UE measurement capability requirements and make our proposals on number of cells and number of frequency layers to be monitored as follows:
Proposal 1: For frequency range sub 6GHz, the NR UE shall be capable of performing measurements for 8 indentified-intra-frequency cells and at least 4 inter-frequency cells per frequency layer.
Proposal 2: The NR UE shall be capable of monitoring the effective total number of Nfreq frequency carriers, which is defined as: 
Nfreq = Nfreq, NR + Nfreq, E-UTRA
Proposal 3: The NR UE shall be capable of monitoring at least per RAT group for NSA and SA NR:
· Depending on UE capability, 3 TDD E-UTRA inter-frequency carriers, and

· Depending on UE capability, 3 FDD E-UTRA inter-frequency carriers, and

· Depending on UE capability, 6 NR carriers
Proposal 4: The UE shall be capable of monitoring a total of at least 7 effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD.
Discussion: 

Intel: for intra-frequency, we have measurement with/without gap. For intra-frequency without gap, the number should be 8 while for intra-frequency with gap, the number should be 4. I do not see the difference between with and without gaps for intra-frequency. The simplified RF chain can be use for measurement with gap. For intra-frequency with gap, the measurement opportunity is less. 

Ericsson: with 40, 80ms periodicity, there would be no differences.

Intel: If compared with LTE, regardless we define 4, intra-frequency for LTE has 8 number. We do not see the need to futher incresase the number for NR.

Ericsson/Nokia: 8 for intra-frequency is for the carrier no matter whether the gap is used or not.

NTT DOCOMO: Intra-frequency with gap is used for multiple carriers can be considered as a carrier. For intra-frequency measurement, the same number can be used. Agree with Ericsson.
CATT: Agree with Ericsson.
Intel: the total number including with and without gap is 8, which is OK for us.
ZTE: need more time to discuss.
Ericsson: Agree with proposal #1. We do not see the need the different numbers for intra-frequency with and without gaps. Inter-frequency is different thing. We can agree the number with [].
LGE: support #1. Our paper show that the number of 8 for intra-frequency with/without gaps.

Nokia: in our paper, we propose to reuse the E-UTRAN numbers for sub-6Ghz for intra.
LGE: change measured to monitored.
Qualcomm: There is beam measurement for sub-6GHz. What does 8 mean? If there is multiple beams, the 8 cells mean different or higher processing capability.
Ericsson: from system aspects, we need to measure that number of cells. We need both requirements. 
Qualcomm: the capability should be defined as a package. There is a big UE aspect in this.
Ericsson: there would be two approaches to do: one is to limit the condition for beam number.
Qualcomm: how to do the beam measurement is unclear, is the same PCI linked to one beam or not?
NTT DOCOMO: even for sub-6GHz, we need consider the beam aspects. We may separately consider the cell number and beam measurement. For cell measurement, cell numbers to be monitored. To derive the beam based RSRP, network will configure.
Qualcomm: 3 beam per cell means large number of beams. We need to understand what exact the requirement look like.
ZTE: we share the same concern as Qualcomm. In our contribution, the cell number to be measured for LTE can be reused. We should keep the same complexity as LTE for NR.
Nokia: for ZTE concern, to keep the same complexity may not be releastic. We can do some trade-off.
Ericsson: it is better to look at the total number of beams.
· For the intra-frequency measurement for the frequency range sub 6GHz, the total number of cells to be monitored with and without gaps is 8.
· For the inter-frequency measurement for the frequency range sub 6GHz, at least 4 inter-frequency cells per frequency layer will be monitored.

Decision:

Noted
R4-1709687
Discussion on UE measurement capability on the number of monitoring inter-frequency carriers
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Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we provided our view on UE measurement capability of the number of monitoring inter-frequency carriers. Our observations are following:
Observation 1: In single wide NR band, there would be a case where UE is to be configured with one or a part of CCs.

Observation 2: Inter-frequency measurement on number of CCs would be necessary to select the CC(s) of best quality among number of CCs as different CC has different interference level according to different traffic load on each CC. 

Proposal 1: More number of monitoring inter-frequency carriers than 3 is needed.

Observation 3: Based on the agreed definition on intra- and inter-frequency measurement, the measurement on SS block on different frequency position than the current active BWP is classified as inter-frequency measurement. However, it may not be appropriate for wideband capable UE that does not perform RF retuning for the measurement.
Observation 4: It is beneficial if wideband capable UE can be configured to measure multiple SS blocks on different frequency locations so that such UE can shorten the measurement duration.

Discussion: 

Samsung: for Ob#3, I have different understanding. RAN1 had clear agreement on that and when UE performance on transmission SS outside the measurement bandwidth part, the measurement is considered as inter-frequency. For #Ob4, we do not see the benefit that it can not shorten the measurement at all. If the multiple SSBs, the throughput will be reduced and I am not sure whether the measurement can compensate it.

NTT DOCOMO: for the first comment, we would like to check RAN1. For the second comment, you may misunderstand it. UE can measure the multiple SSBs simultaneously and then the measurement can be shortened.

Samsung: I got your intention. RAN1 is still discussing it and we need wait for RAN1 agreement.

NTT DOCOMO: network configures the multiple SSBs to be measured by UE. I agree with Samsung but if RAN1 agreed, we need to consider how to treat it from RAN4 defintion perspective. We would like to treat it as intra-frequency.
Ericsson: We agree on the inter-frequency measurement clearly and do not want to link active bandwidth part to inter-frequency measurmenet definition. 
Decision:

Noted
R4-1709690
Discussion on UE measurement capability in NR
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Source: ZTE

Abstract: 

In this contribution, we provide our views on the aspects of UE measurement capabilities for NR. Following observations and proposals are present.
Proposal 1: Frequency layer of serving cells should also be included in the effective total number of frequency layers the UE should be capable of monitoring.
Proposal 2: For NR, the total number of effective frequency layers being monitored is Nfreq = Nfreq, NR + Nfreq, E-UTRA.
Note that Nfreq, NR includes serving cell frequency layer.
Proposal 3: The number of frequency layer UE at least shall be capable of monitoring for each RAT group for NSA NR and SA NR is as follows.
· Depending on UE capability, 8 TDD E-UTRA inter-frequency carriers, and

· Depending on UE capability, 8 FDD E-UTRA inter-frequency carriers, and

· Depending on UE capability, 7 NR carriers

Proposal 4: The UE shall be capable of monitoring a total of at least 12 effective carrier frequency layers comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD and NR.
Proposal 5: The number of cells per frequency layer the UE shall be capable of performing measurements in NR can consider reusing LTE requirement at least for sub 6 GHz. 
Discussion: 

Decision:

Noted
R4-1709778
On the UE measurement capacity
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Source: Ericsson

Abstract: 

On the UE measurement capacity.
Proposal 1: UE shall be able to detect and keep track of at least Nbeam,intra=[32] beams in total per intra-frequency.

Proposal 2: UE shall be able to detect and keep track of at least Nbeam,inter <Nbeam,intra beams in total per inter-frequency. 

Proposal 3: UE shall be able to detect and keep track of at least Ncell,intra=[8] cells in total per intra-frequency.

Proposal 4: UE shall be able to detect and keep track of at least Ncell,inter=[8] cells in total per inter-frequency.

Proposal 5: UE shall be able to detect and keep track of at least Nfreq=[7] inter-frequencies.

Proposal 6: For UEs supporting multiple numerologies in parallel (e.g., measurement based on different numerologies over a certain time period), shall not be required to use more than 2 numerologies in parallel.

Proposal 7: At least for below <6 GHz frequency range specify RRM requirements based on the results for UE without rx beamforming capability.

Discussion: 

Decision:

Noted
38.133 TP: NR inter-frequency measurement capability
R4-1709777
TP to TS 38.133: Number of carriers
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Source: Ericsson

Abstract: 

Number of carriers in 38.133. 
A text proposal to specify the number of carriers to be supported by the UE for TS 38.133 version 0.2.0 [1].
Discussion: 

Decision:

Revised to R4-1709891 (from R4-1709777)
R4-1709891
TP to TS 38.133: Number of carriers
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Source: Ericsson

Abstract: 

Number of carriers in 38.133. 
A text proposal to specify the number of carriers to be supported by the UE for TS 38.133 version 0.2.0 [1].
Discussion: 

Decision:

Noted
R4-1709817
TP to TS 38.133 v 0.2.0 Number of supported NR carriers
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

Introduction of support of NR carrier monitoring for 38.133.
A text proposal to specify the number of supported NR carriers to TS 38.133 version 0.0.1. It is proposed to support monitoring of 12 NR inter-frequency carriers depending on UE capability.
Discussion: 

Decision:

Noted
36.133 CR: NR inter-frequency measurement capability
R4-1709776
Correction of the number of carriers
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Source: Ericsson

Abstract: 

Correction of the number of carriers in 36.133.
NR carrier frequencies are included in the UE measurement capability.
Discussion: 

Mediatek: N_freq is the sum and going to used for measurement with the gap. For sub-6GHz and mmWave, we need some clarification on whether they share the same N_freq.

Ericsson: it does not matter whether the measurement with or without gaps the scaling is there. 
Intel: How can we define the occasions? Can Ericsson clarify about the active bandwidth?


Ericsson: For LTE, the UE bandwidth is the same as the system bandwidth. For the NR, the measurement bandwidths may or may not be within the active bandwidth part. 

Intel: it seems that we need to define two sets of requirements: one with gap and one without gap. For the target cell, UE may not use the larger FFT size for measurement.
Nokia: On the reporting criterion, we need further discussion on how to capture this.
Huawei: we can only capture the carrier number here and leave the measurement gap to separate discussion.

Ericsson: maybe we can use the other wording. It is not correct to say tuning.

Intel: we can reuse the LTE wording.
Decision:

Noted
R4-1709816
CR on Number of NR carriers to be supported in 36.133
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

Introduction of support of NR carrier monitoring for 36.133.
N_freq is added in the equation of effective total number of frequencies. New chapter is added to include the support and requirement of monitoring of multiple layers in NR.
Discussion: 

Decision:

Revised to R4-1709892 (from R4-1709816)
R4-1709892
CR on Number of NR carriers to be supported in 36.133
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

Introduction of support of NR carrier monitoring for 36.133.
N_freq is added in the equation of effective total number of frequencies. New chapter is added to include the support and requirement of monitoring of multiple layers in NR.
Discussion: 

Decision:

Noted
R4-1709430
Introduce NR measurement capability in TS36.133
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Source: CATT

Abstract: 

The NR measurement capability should be introduced to existing UE measurement capabilities in TS36.133 due to supporting NSA operation.
Introduce NR measurement capability in section 8.1.2.1.1.1 and 8.1.2.1.1.1a in TS36.133.
Discussion: 

Decision:

Noted
R4-1709631
CR for TS36.133 introduce measurement capability for NR
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Source: Huawei, HiSilicon

Abstract: 

A NR capable UE in E-UTRAN needs to monitor NR carriers for inter-RAT measurement. Thus corresponding measurement capability requirements in TS36.133 should be updated to reflect this.
Introduce measurement capability for NR.
Discussion: 

Decision:

Noted
Measurement capability: cell number
R4-1709375
Number of cells to monitor in NR
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we continued the discussion from earlier RAN4 meetings related to  the number of neighbour cells the UE should be able to monitor. We analysed the cell detection and measurement procedures for NR on high level and looked at the current L1 design regarding SS-Blocks and cell detection and measurements.

Observation 1: One cell is represented by a physical cell Id which is decoded from the PSS/SSS of an SS-Block.

Observation 2: Each cell can be covered by one or more beams.

Observation 3: SS-Block index determination is part of cell detection.

Observation 4: There can be between 1 and L SS-Blocks per SS-Block burst period per cell.

Observation 5: L depends on frequency range and therefore also the number of SS-Blocks/beams the UE should monitor could depends on the frequency range.

Observation 6: L is a maximum limit of cells which can be present in an SS-Block burst set.

Observation 7: At higher frequencies, the UE is able to detect more cells than at lower frequencies.

Observation 8: It seems possible to re-use E-UTRAN requirements concerning number of intra-frequency cells the UE shall be able to monitor.

Observation 9: More SLS will be necessary for deciding on the number of cells the UE shall be able to monitor for higher carrier frequencies. 

Based on the discussion we made a number of observations:

And we propose to re-use the LTE requirements for NR at least for below 6GHz.

Proposal 1: For below 6GHz, re-use E-UTRAN requirements concerning number of intra-frequency cells the UE shall be able to monitor.

In [14] we have provided a TP capturing above UE requirement in 38.133.
Discussion: 

Decision:

Noted
TP: NR intra-frequency measurements
R4-1709376
TP on NR intra-frequency measurements
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

A text proposal to specify the number of intra-frequency cells to monitor for TS 38.133 version 0.2.0.
Discussion: 

Intel: we do not differentiate the intra-frequency with and without gaps. That should be part of measurement configurations. If we look at the text, it seems like the requirements, which shoud be in Section 9.xx.

Nokia: this does not differentiate with and without gaps. It is rather new requirements. For measurement delay, I see the differences.
Decision:

Noted
Measurement capability: Beam number
R4-1709377
Beam measurements discussion
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we looked at the UE requirements related to number of beams per cell (SS-Blocks) and total number of beams the UE should be able to monitor. 

Proposal 1: RAN4 need to decide on the number of SS-Blocks per cell the UE need to be able to monitor.

Proposal 2: RAN4 need to decide on the total number of SS-Blocks UE need to be able to monitor.

We also have an initial look at the requirements for CSI-RS measurements.
Discussion: 

Intel: the beam identification has been discussed in RAN4 very much. Our thinking is that we assume UE should monitor all the SSBs within the periodicity. UE needs to report the maximum 3 indices. In order to sort out 3 best ones, UE should monitor all those detectable SSBs, but the reporting is subject to the configuration. What does the measurement capability mean here? What does the 3 mean, UE should monitor only 3 or …?

Nokia: It is better to discuss the number of cells. We need somehow define how many cells that UE need to see and how many SSBs. From system aspects, we see those results. We need consider the simulation results.

Intel: How is the number related to L?

Mediatek: anyway UE needs to search cell IDs. But for some weak beam, UE do not need to do measurement. 

Ericsson: for LTE, we have the similar discussion for cell numbers. We are talking about the measurement. There is difference between detection and measurement.
Decision:

Noted
Measurement capability: Event triggered reporting criteria
R4-1709779
On the event triggered reporting criteria
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Source: Ericsson

Abstract: 

On the event triggered reporting criteria.
Proposal 1: For NSA NR, the NR RAT is added to the list of already supported RATs with LTE.

Proposal 2: In deployments with NR PCell, only E-UTRAN as inter-RAT is assumed.

Proposal 3: LTE reporting criteria requirements in 36.133 are updated to cover NSA NR. In 38.133, only reporting criteria for deployments with NR PCell are specified.

Proposal 4: The reporting criteria proposed for 38.133:

· Intra-frequency NR: 10,

· Inter-frequency NR: 10,

· Inter-RAT (E-UTRA FDD and E-UTRA TDD): 5.

Proposal 5: The reporting criteria proposed for 36.133:

· Intra-frequency NR: 10,

· Non-serving frequency NR: 7.
Discussion: 

Huawei: regarding the number, I wonder where the number comes from.

Ericsson: we need to define the requirement. In LTE it is increased to 9. There is rationale behind.
Huawei: for #5, we doubt whether the number should be smaller than this.
Nokia: on #5, we need larger number to accommodate CSI-RS based measurement.

Ericsson: in 36.133, for servering carrier, 10 is used. We propose 7 since there is less cells in SCG.
Nokia: We need the requirements but it is related to previous discussion. We should focus on NSA first. For #3, it seems that you refer to NR PCell. Is it related to PCell?
Intel: for #4, I wonder whtehr it is for SA or NSA. It seems that it is defined for SA.

Ericsson: #4 is related to SA case, because the SCG UE has the configuration by SCG. If the SCG wants to change the SCell, you can have four cells. I agree that the inter-RAT part is for SA.

Intel: I wonder whether we need to capture it by Dec. For NSA, how can we capture this for E-UTRAN related event triggered, which should be inter-frequency rather than inter-RAT? 

Ericsson: For SA we can wait until June. For NSA we need the requirements in both 38.133 and 36.133. We need reporting critera for inter-frequency measurement to decide whether the current SCell is good or not. We can discuss it after Dec.
ZTE: about the CSI-RS measurement, the SSB is prioritized and CSI-RS is deprioritized. We should focus on SSB based.
Decision:

Noted
38.133 TP: reporting criteria
R4-1709781
TP to TS 38.133: Reporting criteria in NR
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Source: Ericsson

Abstract: 

Reporting criteria in 38.133.
A text proposal to specify the reporting criteria for NR for TS 38.133 version 0.2.0 [1].
Discussion: 

Huawei: can we use TBD for the number? We are not sure where the number comes from?

Ericsson: we are fine with TBD and come back in the next meeting.
Decision:

Revised to R4-1709875 (from R4-1709781)
R4-1709875
TP to TS 38.133: Reporting criteria in NR
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Source: Ericsson

Abstract: 

Reporting criteria in 38.133.
A text proposal to specify the reporting criteria for NR for TS 38.133 version 0.2.0 [1].
Discussion: 

Ericsson: Check RAN2 spec until next meeting.
Decision:

Noted
36.133 CR: reporting criteria
R4-1709780
Correction of the reporting criteria
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Source: Ericsson

Abstract: 

Correction of the reporting criteria in 36.133. The current event-triggered reporting criteria do not account for NR reporting criteria. 
Addition of NR reporting criteria.
Discussion: 

Nokia: the number should be TBD.

Ericsson: OK.
Intel: In the table, is the Intra-frequency NR capture in 36.133 or 38.133?
Decision:

Revised to R4-1709876 (from R4-1709780)
R4-1709876
Correction of the reporting criteria
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Source: Ericsson

Abstract: 

Correction of the reporting criteria in 36.133. The current event-triggered reporting criteria do not account for NR reporting criteria. 
Addition of NR reporting criteria.
Discussion: 

Decision:

Noted
R4-1709787
Clarification of LTE requirements applicability for NSA NR
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Source: Ericsson

Abstract: 

Clarification of LTE requirements applicability for NSA NR.
Requirements applicability is clarified to support NSA NR deployments.
Discussion: 

Huawei: do we need those applicability, since for LTE we do not have such applicability for LTE DC? Without applicability, it is easy to know that the requirement is applied to NR. We wonder whether there is agreement on CA for this NR PSCell.

Ericsson: we need those requirements. Somewhere in 36.133 you can find out the maximum number. The number comes from the WID on the maximum capability. We need corresponding RF requirements.
ZTE: I wonder if there is any agreement on the number of CCs.
Decision:

Noted
Measurement capability: Across NR and LTE
38.133 TP: 
R4-1709640
TP on measurement capability across NR and LTE for 38.xxx
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Source: Huawei, HiSilicon

Abstract: 

This contribution is a text proposal for TS 38.133 v0.2.0 on NR measurements requirements. In detail, the RS-SINR accuracy requirements in section 10.1 are defined separately for SS block RS-SINR and CSI-RS RS-SINR.
x.1
UE measurement capabilities

If MN and SN are to separately configure a measurement object on the same carrier frequency, UE shall regard the two measurement object configurations from Master Node (MN) and the Secondary Node (SN) as one measurement object, provided the following conditions are met:

Parameters from MN and SN need to be configured with the same value except the following parameters

-
offsetFreq

-
Cells to apply alternative TTT (if agreed for NR)

-
T312 (if agreed for NR)

-
cellIndividualOffset (if agreed for NR)

-
Black list

-
FFS White list

-
Other parameters are FFS.
In principle, if the differences in the configuration do not affect the physical measurement performed by the UE, the objects would be counted as one.
Discussion: 

Nokia: I can recall much discussion and still need further discussion.
Samsung: These are examples given by RAN2. We do not see the value to be captured in RAN4 TS. Those will be done in the RAN2 scope rather than in RAN4 scope.

Huawei: that may have impact on RAN4 UE behaviour. I still think it is useful for RAN4 because UE behaviour will depend on that.
Decision:

Noted
3.5.3
UE transmit timing [NR_newRAT]

Way forward
R4-1709888
Way forward on UE transmit timing
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Source: Huawei
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Revised to R4-1709902 (from R4-1709888)
R4-1709902
Way forward on UE transmit timing
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Source: Huawei
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved
R4-1709617
Further discussion on UE TX timing and TA requirements in NR
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Source: Huawei, HiSilicon

Abstract: 

This contribution provides the analysis on the requirements on NR UE transmit timing. The following observations are given:
Observation 1: From UE capability point of view, the initial UE transmit timing error (Te) is impacted by the bandwidth used for UE estimating downlink timing.

Proposal 1: The initial UE transmit timing error in NR is suggested to be defined as follows:

· For UL SCS=15KHz, Te = ±24Ts 

· For UL SCS=30KHz, Te = ±12Ts 

· For UL SCS=60KHz, Te = ±6Ts 

· For UL SCS=120KHz, Te = ±3Ts

Observation 2: The requirements on maximum timing adjustment step is related to the time drift due to frequency error and UE movements.

Observation 3: The timing adjustment step in baseband is suggested to be an integral number of UL sampling period and not smaller than one UL sampling period.

Observation 4: from UE implementation perspective, timing advance adjustment delay and accuracy are irrelevant to sub-carrier spacing.
Discussion: 

Samsung: For the initial transmitting timing error, whether it should be scaled will depend on when the requirements will be applied. After checking, we found that it is applied for PUCCH… it means that the time tracking is finished. The uplink throughput is more important, so the scaling should be based on the data channel. For timing advanced adjustment delay, it does not reply on the SCS but the accuracy should depend on the SCS.

Huawei: for Samsung comment, we have different opinions here. Regarding the time advance accuracy, we should consider both UE implementation and network performance. We should take the uplink demodulation performance into account. 
Nokia: For #1, we are not sure why it is assumed to use the worst case. We should use the better one. For Ob#4, we have the similar comments as Samsung. It should be scaled on data SCS.

Huawei: since for 1.4MHz the ratio of Te was also proposed by other companies. We have no strong view whether to use the single value here. 
Ericsson: for timing error, the starting point should be better. The same scaling for step size is needed.

Huawei: The same answer as to Nokia.
Qualcomm: In #1, the scaling should be based on what kind of reference signals used.

Huawei: We use SSB for timing requirements. The requirements are quite general without mention what reference signal is used.

Qualcomm: For LTE we can use CRS. For the downlink NR, we cannot have CRS.

Huawei: For LTE we have different requirements for different bandwidth. 
Ericsson: We come to time advanced step size. I cannot understand why we do not adapt the size as a function of SCS. We need smaller and smaller steps otherwise we will loose the uplink throughput. For 15KHz LTE, the rather small +/-3Ts. Some scaling is needed to ensure not to loose the performance.

Huawei: It depends on how you can look at the requirement. Our observation #4 focus on UE angle. This accuracy is only impacted by bandwidth. 
Decision:

Noted
R4-1709711
Discussion on UE transmit timing and TA requirements for NR






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on UE Tx timing and TA requirements for NR.

Observation 1: From UL demodulation perspective, the initial UE timing error Te is desired to be 12Ts / N, where N = SCS_UL / 15kHz and SCS_UL is the SCS of UL Tx.
Observation 2: From UL Tx BW perspective, achievable Tx timing accuracy is equal to or better than the desired accuracy for each UL SCS.
Observation 3: Network needs to make sure to provide enough DL RS BW e.g. with TRS, so that UE can meet the desired requirement from UL demodulation perspective.
Proposal 1: UE Tx timing accuracy requirement is determined as 12Ts / N, where N = SCS_UL / 15kHz and SCS_UL is the SCS of UL Tx, provided that network provides enough DL RS BW.

Proposal 2: UE autonomous timing adjustment step size Tq is fixed as 5.5Ts.
Proposal 3: Timing advance adjustment accuracy is 4Ts / N, where N = SCS_UL / 15kHz and SCS_UL is the SCS of UL Tx.
Discussion: 

Ericsson: For #1, we are aligned. For #2, it is not aligned with #1. What is the problem if you have a larger bandwidth and what is the problem without scaling? #1 and #2 should be consistant to ensure there is no negative impact on network. In June ad hoc meeting, there is R4-1706608, where we agree that the requirements should be based on uplink bandwidth and normal CP, and what not was agreed is how to scale. We should tick to the agreement.

Nokia: For #2, Tq is maximum allowed timing adjustment step. Tq should cover the maximum drift. If it is too small, UE need multiple steps for correct the drift. Tq may not be limited factor here.

Intel: the wording is that we need consider multiple aspects. I do not think that we are against the agreement. I realized that Nokia also mention that the requirement should rely on some conditions. From Nokia aspects, how do you want to capture the requirements in the spec? Do you think the requirement is subject to the measurement bandwidth in downlink?

Ericsson: we need be careful.What matters is how many subcarrier to be used.

Nokia: we have two ways: 1) do thorogh analysis, but we are not sure whether it is a good way and do we need to cover all the combinations of signals; 2) do it in high level i.e., that the requirement depends on the enough signals provided by gNB.


Ericsson: my preference is to use SSS, which is well defined. For random access, when idle mode, there is also timing error. I am not sure whether the signals will be configured for idle. SSS is consistant. Maybe we can improve sth after that.

Nokia: we may define the UE requirements based on SSS but the performance would not be good enough. In some case, network should provide the additional signals.

Intel: have similar understanding as Nokia. The accuracy is fulfilled by a certain downlink bandwidth. Regardless what bandwidth is used for uplink the accarucy depends on downlink signals. If we do want to consider uplink demodulation performance, Nokia proposal is the direction that we should consider about.

Huawei: we should be based on the reality that we only have a few of meetings left. We are not sure if we follow this approach we can finalize the work. We can go along with Ericsson proposal to derive the requirements for both idle and connected modes. 
Intel: The accuracy depends on the downlink SCS. With SCS, the finer accraucy can be achieved. For downlink 5MHz, there is no way to further improve the accuracy. We should be careful to define the requirements based on uplink SCS. We are OK with #2.

Nokia: we need consider the uplink data SCS as Ericsson commented. We define the requirement only if network provide the enough signals. We are not sure whether we need define the requirements for all the different cases with different signals. 
Qualcomm: for #3, the scaling timing adjustment, we do not think it can be achievable.

Nokia: to timing adjustment scaling, for LTE the 4Ts is defined for all the bandwidths. We think the requirement is not related to the bandwidth.
Huawei: For #1, basically we agree that the requirement can be scaled by SCS of uplink. But we are not sure about the condition. There would be no CRS available for timing tracking. 

Nokia: For 24Ts is as baseline, we think it is too relaxed, considering the higher Doppler shift. We would like to use better basesline.
Decision:

Noted
R4-1709758
Timing adjustment accuracy and initial timing error in NR 
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Source: Qualcomm Incorporated

Abstract: 

Proposal 1: The timing adjustment accuracy should be based on NSR of the smallest BW at each SCS in NR. 
	SCS
	Smallest BW Supported (in MHz)
	NSR (in MHz)
	Timing Adjustment Accuracy (+/-)

	15
	5
	7.68
	4 Ts

	30
	5
	7.68
	4 Ts

	60
	10
	15.36
	2 Ts

	120
	50
	61.44
	0.5 Ts


Proposal 2: Scale the initial transmit timing error as Te = (12* PG ( Ts where processing gain PG = nCRS3MHz/ nSSBNR; nCRS3MHz is the number of CRS tones in LTE 3MHz and nSSBNR is the number of tones in SSB used in DL timing estimation.
Discussion: 
Ericsson: one question on the timing adjustment do you talk about the downlink or uplink for bandwidth. For #2, the processing gain is independent on the SCS. On the number of tones, you compare it to LTE. For LTE do you mean per-symbol, what does it mean?

Qualcomm: for first one, we consider uplink. For second one, we consider the entire SS block. 
Ericsson: in the table, it starts from 4. There is some difference in-between. For 60, you should get 1Ts. Nokia comments is a good one. We consider the absolute requirement.
Intel: on #2, it seems 12 is used for scaling. I wonder why we use 12. We should use 24 here.
Nokia: For Intel comment, when we analyze the performance, we should consider DMRS. In that way, we have more REs and larger bandwidth.
Intel: we first need to confirm whether only SSS should be considered or both DMRS and SSS should be considered. I am not sure whether RAN1 commpleted the design.
Qualcomm: for DMRS, we agree.
Decision:

Noted
R4-1709536
UE timing advance adjustment accuracy and step size
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Source: Ericsson

Abstract: 

In an updated analysis with link simulation and comparison with other company result we conclude that TA command step and UE relative timing error shall scale with SCS.
Discussion: 

Nokia: we support the proposal.
Huawei: for propsal in the Table 2, UE may not have enough bandwidth. In Table 1, the scaling should be done for 240KHz. We wonder whether we have 240KHz for data.

Ericsson: we can discuss. But I discuss two requirements: UE adjustment accuracy 4Ts and TA command step size 16Ts for the whole step in LTE as baseline. You question which requirements that we refer to. Let us stop at 120KHz. Huawei is right.
Intel: What is the waveform assumed here? It seems that the gap is so huge in the Table 1. What contributes such be performance degradtation, e.g., performance with 24Ts degrade 0.5dB compared to the case with 12Ts.

Ericsson: this is very noisy link with QPSK low MCS which is very robust. If 
Decision:

Noted
R4-1709599
Further Analysis of UE Initial Transmit Timing Requirement
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Source: Ericsson

Abstract: 

In this paper we have further analysed the UE initial transmit timing requirements in NR. We have also provided link simulation results to assess impact of Te on UL demodulation performance. The following are the main proposals:

Proposal # 1: The UE initial transmit timing error requirements are defined as function of subcarrier spacing of PSS/SSS (e.g. SN = 15 KHz, 30 KHz, 120 KHz and 240 KHz) and normal CP length of UL symbol (i.e. UL SCS). The proposal is shown in table 5:

Table 5: Proposed Initial Transmit Timing Error Requirements; 1 Ts = 32.55 ns

	Frequency range
	PSS/SSS SCS (KHz)
	PSS/SSS BW (MHz)
	SCS of UL signal (KHz)
	Timing error limit (Te)

	≤ 1 GHz
	15
	1.905
	15
	±20Ts

	
	
	
	30
	±10Ts

	
	30 
	3.81
	15
	±12Ts

	
	
	
	30
	±6Ts

	1 GHz < F ≤ 6 GHz
	15
	1.905
	15
	±20Ts

	
	
	
	30
	±10Ts

	
	
	
	60
	±5Ts

	
	30 
	3.81
	15
	±12Ts

	
	
	
	30
	±6Ts

	
	
	
	60
	±3Ts

	6 GHz < F ≤ 52.6 GHz
	120
	15.24
	60
	±3Ts

	
	
	
	120
	±1.5Ts

	
	240
	30.48
	60
	±3Ts

	
	
	
	120
	±1.5Ts


Proposal # 2: The UE maximum autonomous time adjustment step requirements are defined as function of the uplink bandwidth and normal CP length of UL symbol (i.e. UL SCS). The proposal is shown in table 6:

Table 6: Proposed Transmit Timing Adjustment Requirements; 1 Ts = 32.55 ns

	Frequency range
	UL bandwidth
	SCS of UL signal (KHz)
	Maximum Autonomous Time Adjustment Step

	≤ 1 GHz
	5 MHz
	15
	5.5 Ts

	
	
	30
	5.5/2 Ts

	
	≥ 10 MHz
	15
	3.5 Ts

	
	
	30
	3.5/2 Ts

	1 GHz < F ≤ 6 GHz
	5 MHz
	15
	5.5 Ts

	
	
	30
	5.5/2 Ts

	
	
	60
	5.5/4 Ts

	
	≥ 10 MHz
	15
	3.5 Ts

	
	
	30
	3.5/2 Ts

	
	
	60
	3.5/4 Ts

	6 GHz < F ≤ 52.6 GHz
	≥50 MHz
	60
	3.5/4 Ts

	
	
	120
	3.5/8 Ts


A TP to TS 38.133 to specify the core requirements based on the above proposals is provided in [10].

Discussion: 

Huawei: We cannot agree the values in Table 6. In Table 6 the Tq is smaller than sample rate. We should be careful.

Ericsson: Are you OK to scale or fixed number?
Nokia: for Te, we think at least DMRS shoud be considered. How to handle this needs further discussion. For Tq, as we proposed in our paper, it may not be scaled with uplink transmission bandwidth or data SCS.

Ericsson: Following Nokia, there will be a too large number. I am open to discussion what is the realistic number.
Intel: on Table in section 3.1 for entry when the bandwidth is smaller than the step is less than 1Ts. Some step is smaller than period of uplink samples. For Table 5, when I see the sub-6GHz case, the requirements is tighter than LTE. What do you think contributes to the tightening requirements?
Ericsson: about 20Ts why it is not 24Ts? Since the bandwidth in LTE for 1.4MHz, then you get 24Ts. But now the bandwidth is larger. 
Nokia: Regarding Tq, we need further discussion whether it should be scaled or not. If we define Tq too small, UE cannot handle. It means that high mobility UE with the higher SCS cannot adjust TA correctly.
Decision:

Noted
LS
R4-1709538
UE timing advance adjustment step size
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Source: Ericsson

Abstract: 

Requirements for TA command step size.
RAN4 has discussed the UE Timing Advance step size for 5G and we seek guidance from RAN1.
One solution to maintain UL coherence is to scale TA command step size linearly as SCS increase and symbol duration decrease, assuming that other timing accuracy requirements scale in the same way.
	SCS
	15 kHz
	30 kHz
	60 kHz
	120 kHz
	240 kHz

	TA command step size 
(Ts LTE 15 kHz)
	16 
	4 
	2 
	1
	0.5



Table 1: TA command step size, scaled based on SCS.
Discussion: 

Decision:

Revised to R4-1709878 (from R4-1709538)
R4-1709878
UE timing advance adjustment step size
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Source: Ericsson

Abstract: 

Requirements for TA command step size.
RAN4 has discussed the UE Timing Advance step size for 5G and we seek guidance from RAN1.
One solution to maintain UL coherence is to scale TA command step size linearly as SCS increase and symbol duration decrease, assuming that other timing accuracy requirements scale in the same way.
	SCS
	15 kHz
	30 kHz
	60 kHz
	120 kHz
	240 kHz

	TA command step size 
(Ts LTE 15 kHz)
	16 
	4 
	2 
	1
	0.5



Table 1: TA command step size, scaled based on SCS.
Discussion: 

Decision:

Revised to R4-1709899 (from R4-1709878)
R4-1709899
UE timing advance adjustment step size
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Source: Ericsson

Abstract: 

Requirements for TA command step size.
RAN4 has discussed the UE Timing Advance step size for 5G and we seek guidance from RAN1.
One solution to maintain UL coherence is to scale TA command step size linearly as SCS increase and symbol duration decrease, assuming that other timing accuracy requirements scale in the same way.
	SCS
	15 kHz
	30 kHz
	60 kHz
	120 kHz
	240 kHz

	TA command step size 
(Ts LTE 15 kHz)
	16 
	4 
	2 
	1
	0.5



Table 1: TA command step size, scaled based on SCS.
Discussion: 

Decision:

Approved
TP and CR for timing alignment
38.133 TP
R4-1709618
TP for 38.133 on UE TX timing and TA requirements in NR
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Source: Huawei, HiSilicon

Abstract: 

This contribution is a text proposal for TS 38.133 v0.0.1 on NR UE Tx timing requirements.
Discussion: 

Ericsson: we need to check the reference time like when it starts. We should wait for RAN1. RAN4 should work on how the spec should be defined. We should try to reach agreements. It is difficult to agree on the values.

Huawei: we put TBD and if there is agreement we can update.
Decision:

Revised to R4-1709879 (from R4-1709618)
R4-1709879
TP for 38.133 on TA requirements
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Source: Huawei, HiSilicon

Abstract: 

This contribution is a text proposal for TS 38.133 v0.0.1 on NR UE Tx timing requirements.
Discussion: 

Decision:

Noted
R4-1709537
TP to TS 38.133: UE timing advance adjustment accuracy
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Source: Ericsson

Abstract: 

Requirements for UE relative TA accuracy. We define UE Timing Advance adjustment accuracy in NR Ts as:
	Sub Carrier Spacing, SCS kHz

	SCS
	15
	30
	60
	120

	UE Timing Advance adjustment accuracy
	±256 Ts
	±128 Ts
	±64 Ts
	±32 Ts

	TA command step size
	1024 Ts
	512 Ts
	256 Ts
	128 Ts


Discussion: 

Huawei: the TA command steps are expressed with different SCS, which was not agreed.

Ericsson: Regarding TA command, we also have analyzed and can revise the TP with TBD number instead of linear scaling.
Nokia: we are OK with the content. And we should scale the number from UE perspectives. We have concern on the last sentence. RAN1 is discussing which one should be used for uplink. Some clarification in RAN1 is needed. Leave the approval to future meetings.

Ericsson: In the early release, RAN4 NR will have one carrier per TA advanced group.

Huawei: It is better for us to focus on the technique part. TBD is OK.
Decision:

Noted
R4-1709600
TP to TS 38.133 v0.2.0: UE Initial Transmit Timing Accuracy Requirements





38.133
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Source: Ericsson

Abstract: 

This paper provides a TP on UE initial transmit timing accuracy for NR in TS 38.133。
A text proposal to specify UE transmit timer accuracy requirements in NR is provided for TS 38.133 version 0.2.0.

Discussion: 

Huawei: regarding the T_offset, we do not have any values. The main concern is the values. We would like to put them as TBD.
Decision:

Revised to R4-1709880 (from R4-1709600)
R4-1709880
TP to TS 38.133 v0.2.0: UE Initial Transmit Timing Accuracy Requirements





38.133
  CR-  rev  Cat:  (Rel-15) v0.2.0





Source: Ericsson

Abstract: 

This paper provides a TP on UE initial transmit timing accuracy for NR in TS 38.133。
A text proposal to specify UE transmit timer accuracy requirements in NR is provided for TS 38.133 version 0.2.0.

Discussion: 

Decision:

Noted
38.xxx TP for NR RRM technique report
R4-1709619
TP for 38.xxx on UE TX timing and TA requirements in NR
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Source: Huawei, HiSilicon

Abstract: 

In NR, the requirements on UE timing aspects have been discussed several meeting cycles and interested companies provided lots of contributions [1-19] on this topic. According the discussion and analysis in [1-19], in this contribution TP on UE transmit timing and TA requirements is proposed for TR 38.xxx.
Discussion: 

Ericsson: we need more time to check. We are not in the position to agree on the TP for TR.

Huawei: it is OK to further discussion.
Nokia: Huawei proposal is good. We would also like to get idea what we should contribute to the TR. What should be brought put for the TR?

Huawei: maybe it should capture all the contributions from companies.
Decision:

Noted
36.133 CR for RRC timer
R4-1709614
Introduction of NR to UE RRC timer accuracy for 36.133
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Source: Ericsson Limited

Abstract: 

UE timer accuracy for 36.133 should be updated to include NR. See R4-1709318 Analysis of 38.133 v0.2.0 for impacts to 36.133.
Reference to 38.133 is added in timer accuracy requirements.
Discussion: 

Huawei: UE has timer for LTE and UE also has timer for NR. We wonder whether we need have such timer for UE. Maybe we only need to define the requirement in 38.133.

Ericsson: Huawei is considering that the timer can be configured by PCell. What exact rule to capture the configuration. We need something also in 36.133.

Huawei: We are not sure whether LTE PCell can configure the timer for NR. 

Ericsson: the requirement is generic and can be applied to all the cases.
Nokia: same comment. It is not completed useful to have NR timer in the LTE specification. We should discuss how we should do the similar things for other requirements.
Ericsson: the configuration should be configured by PCell. We need look at the general.
Decision:

Noted
R4-1709318
Analysis of 38.133 v0.2.20 for impacts to 36.133
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Source: Ericsson

Abstract: 

Change analysis from 38.133 checking specification impact in 36.133.
Two pCRs with technical content (other than section headings) have been agreed  

1. R4-1706839
TP to TS 38.133 v0.0.1: UE RRC Timer Accuracy Requirements
2. R4-1708697
TP to TS 38.133 v0.0.1 Cell phase synchronization accuracy requirements

Discussion: 

Decision:

Noted
3.5.4
Measurement gap [NR_newRAT]

Way forward
R4-1709889
Way forward on measurement gap






  CR-  rev  Cat:  () v





Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved
R4-1709307
Further discussion on measurement gap for NR






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corp

Abstract: 

In this contribution we discuss the gap design to make sure the gap can be easily configured to receive the target cell SS within an expected period and limited UE complexity.

Proposal 1: RAN4 needs to discuss the applicability of measurement gap for NR measurement.

Proposal 2: The measurement gap pattern can be configured per frequency layer group. The frequency layers can be grouped into one group as long as measurement windows on those frequency layers are synchronous

Proposal 3: In NR the MGRP shall be only configured as 40ms or 80ms or 160ms.

Observation 1: it’s unlikely that NW can configure a single measurement gap pattern to cover the union SMTC of different frequency layer. 

Proposal 4: the interval between gaps may not be equal to MGRP, but in statistic of measurement period the gap density shall be consistent with MGRP.

Proposal 5: with 6ms MGL, the interruption time to SCG might be 7ms if asynchronous dual connectivity is used for LTE+NR; otherwise the interruption time is 6ms.

Proposal 6: Shorter MGL shall not be considered at least in current NR release.

Proposal 7: the gap usability indication may be needed for each frequency layer within MGRP.
Discussion: 

Huawei: for #4, I wonder whether it limits the UE implementation. For #2, I wonder whether it will be based on eNB implementation. What the extra benefit is from Intel proposed solution?

Intel: I am sure what you mean to limit the implementation. I do not think this is limitation. Also Huawei propose the series measurement. Why not network can configure the single patter when UE do the measurement one by one? In NSA, when LTE or other RAT, we have to use 40 or 80ms. For a certain measurement gap, we may have no NR for measurement. We would like to fully use the opportunity, which is benefit.
Samsung: for #2, we propose two groups which may be simpler. For #3, we agree and we prefer that at least in this release we can have three. We propose to delay the advanced features in the future. For #5, this is thing with high priority? For #6, we agree.

Intel: to define two groups would be a good idea and we do not need to define too many groups. For #5, this is what we agree for LTE.
Nokia: On #3 and #6, we disagree with and we need shorter MGL and MGRP. On #2, 4, 7, we think some solutions are needed to allow network to have some flexibility. We can consider them.
Ericsson: We share the similar views as Nokia on #3 and #6. We need to consider 20ms MGRP and shorter MGL 3ms. For #4, this is not uniform pattern. This non-uniform pattern is the subset of uniform patterns.
NTT DOCOMO: Share the similar views as Nokia and Ericsson.
ZTE: For MGL and MGRP, we share the similar view on Nokia/Ericsson/NTT DOCOMO that shorter MGL is needed. For frequency layer group, I try to understand if there is no coordination between gNB and the periodicities across the layers, it is difficult to coordinate the gaps. 

Intel: Do you want to use short gap for mmWave or for both sub-6GHz and mmWave? We may configure the gap for sub-6GHz and mmWave separately. Current we focus on NSA part, how can we avoid the impact on LTE part?

ZTE: if the shorter MGL and MGRP, it is only applied to NR layers and applied to SA NR.

Intel: now we focus on NSA. We can not say the gap is for LTE only or NR only. There is not RAT to be monitored.

Ericsson: we have intra-frequency measurement, which we can use no gap for measurement. We do not see the solution too limited.

Nokia: same as Ericsson.

Intel: For NSA case. We need to consider the schedule impact and throughput impact on the network side. I am not sure whether it is possible case combinging shorter MGL and MGRP. All my comments for sub-6GHz.

LGE: SA is similar to NSA. There is single measurement gap configured. In the case when UE needs to measure the inter-RAT, UE need 5ms to measure.
LGE: Similar view for #4. We support #4. For shorter MGL, we can postpone the discussion.

Intel: we are aligned.
Vivo: for different bandwidth parts, the measurement is inter or intra cell case.

Intel: even for intra-cell, it is possible that we also need the measurement gaps since SSB is outside operating bandwidth.
Mediatek: the gap pattern configured by network is somehow to determine the UE behaviour and even the corresponding performance. 

Intel: we need simpler solution and at the same time we need to make the network work. If the network can ensure the alignment of SMTC, we can discuss the per-UE gap.
Decision:

Noted
R4-1709316
Further considerations on measurement gaps for NR
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Source: Ericsson

Abstract: 

This paper has discussed remaining open issues for measurement gap from [1] and we propose
Proposal 1 : Shorter than 6ms ML is introduced for both sub 6GHz and mm-wave

Proposal 2 : 3ms, 4ms and 5ms ML is introduced.
Proposal 3 : 20ms MGRP is introduced

Proposal 4 : Shorter MGRP is introduced for both NSA and SA operation of NR

Proposal 5 : For NSA, the impact of proposal 4 to LTE can be studied further
Proposal 6 : For multiple layer measurements NW will configure a single measurement gap pattern to cover the union of SMTC of different frequency layer
Oberservation 2  Measurement with a single gap with different offset per MGRP and signaled SMTC group/measurement order and measurement with parallel gap patterns with longer periodicity are logically the same

Proposal 6bis :If proposal 6 is not accepted, multiple layer measurements may be covered by multiple parallel gap patterns with  MGRP=[20▪N] , 40▪N, 80▪N, 160▪N where N=1,….Nmax. .Nmax.is the maximum number of configured  measurement objects (or SMTC groups).

Nevertheless, we would like to indicate a preference for proposal 6 compared with proposal 6bis
Discussion: 

ZTE: Support #1~5. For #6bis, I do not know whether NR depends on configured number. If N large, then there is signalling overhead issue.

Ericsson: we prefer to #6. 
Mediatek: In LTE we can use single measurement gap to cover DMTC pattern. What is the difference on NR for DMTC that network cannot use the single gap to cover multiple DMTCs?

Intel: DMTC is introduced for LAA. In NR, SMTC will be usesd to cover the new NR and refarming LTE bands.

Ericsson: this is also our view. The single pattern can cover multiple DMTCs, which need coordination.
Intel: what is motivation to introduce 20ms MGRP? My understanding is that it is related to shorter MGL. That question is on the sub-6GHz.

Ericsson: the DMTC is introduced for small cell and used for different frequency layers.
Huawei: For #6, should the network communicate with each other to get the SFN. If so, why does the different eNB have to translate offset to adjust the transmitting timing?

Ericsson: we do not think the communication is necessarily dynamic configuration. 
Qualcomm: we need multiple numbers for MGL. I am not sure whether we need 5.

Ericsson: Maybe we do not need both 6 and 5. 
Decision:

Noted
R4-1709333
Discussion on Measurement Gap Design
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Source: MediaTek inc.

Abstract: 

In this paper, we discuss the gap design to ensure that both SSS in LTE and SS-blocks in NR can be covered by a single measurement gap. It is observed that

Observation 1: For multiple CCs controlled by the same gNB, a tight timing synchronization is already possible.
Observation 2: The alignment of SS bursts from different frequency layers does not demand the timing synchronization requirement as tight as CA.
Observation 3: In LTE-NR DC, a single measurement gap configured by MN is possible. Network only needs to ensure that SMTC of NR frequency layers can still be covered by the gap.
Observation 4: In LTE-NR DC, if the MGL shorter than 6ms is applied, the UE might not be able to detect the SSS/PSS of a LTE inter-frequency in the gap.
And we propose

Proposal 1: Rel-15 requirement is defined based on a single measurement gap configuration which covers the union of all SMTCs from different frequency layers.
Proposal 2: In Rel-15, requirement for single measurement gap configuration for NR per UE is the starting point, even if multiple measurement gap configurations are allowed.
Proposal 3: A single shared measurement gap is used to measure NR and LTE inter-frequencies in LTE-NR DC.
Proposal 4: In LTE-NR DC, if there is LTE inter-frequency layer to be monitored, MGL shorter than 6ms should be used with proper timing alignment.
Discussion: 

Ericsson: support most of proposals. For #1, it would be good to define the single gap pattern. For #2, we are not quite sure about the second part, which is not clear. We do not think we should do too much work for LTE. For shorter MGL, we can reuse the existing LTE work for 3ms.

Mediatek: we are trying to address the RAN4 workload concern.
Huawei: support #1 and #3. In this meeting, we can agree to use single measurement gap as baseline even for multiple SMTC-s configured.
CATT: We are also fine to use the single measurement gap pattern. I have one concern on the throughput performance. In the worst case, the throughput on serving cell would be zero.

Mediatek: Network has freedom to assign UEs in the different groups.
ZTE: For single measurement gap, at least for NSA, single measurement gap is only possible solution. In Rel-15, there is SA case. We can further study the multiple gap patterns. If the network does not coordinate well, we need consider multiple gap patterns.
Nokia: We also see the issue raised by CATT. On one side it limit network to coordinate and optimization to enable better resource utilization. There would be resource waste.
LGE: in principle we support #1. What the single measumrenet configuration means should be considered further, the same MGRP or different MGRP-s?

Mediatek: we want to use single gap pattern and we do not care about the periodicities.
Intel: Overall the discussion makes sense for us. For #1, if we agreed with single measurement gap pattern, we should make it clear that network can configure the same SMTC offset. There might be some impact on RAN2 design. For forward compatibility, we should discuss the multiple SMTC. We can limit that number.

Mediatek: even though we have single pattern, the signalling need consider different offsets for different objects.
Decision:

Noted
R4-1709336
Measurement Gap for CSI-RS
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Source: MediaTek inc.

Abstract: 

In this paper, we discuss the measurement gap for CSI-RS for L3 mobility and also provide an analysis on the capacity for CSI-RS in the 5ms window of SS burst. Based on above discussion, we have the following observations and proposals:

Observation 1: UE needs SS block to provide a neighboring cell list, course synchronization of the timing and frequency before measuring CSI-RS. 

Observation 2: It is reasonable that the CSI-RSs are also confined in a burst structure to accommodate the gap-assisted measurement for inter-frequency cases.
Observation 3: When the maximum number of beam is adopted by a cell, there are at least 12, 6, 4, 3 and 2 CSI-RS configurations per beam for D =1, 2, 3, 4 and 6, respectively. 

Proposal 1: Requirement for inter-frequency CSI-RS measurement for L3 mobility is defined with SS block existing within the same gap.
Discussion: 

Decision:

Noted
R4-1709396
Discussion on measurement gap configuration in NR
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Source: LG Electronics Inc.

Abstract: 

In this paper, we analysed how likely NW can configure a single MG pattern to cover the union of SMTC of different frequency layer for 4 scenarios such as NR-SA-Synchronous NW, NR-SA-Asynchronous NW, NR-NSA-Synchronous NW and NR-NSA-Asynchronous NW. For each scenario, candidate were provided with examples. Based on the analysis, our observations and proposals are as follows.

Observation 1: In case of NR-SA-Synchronous NW, a single MG is applicable for SMTC of different frequencies.

Observation 2: The possible configuration of MG and SMTCs is limited as seen in table 2.1 when periodicity of SMTC is larger than MGRP in NR-SA-Synchronous NW.

Observation 3: In case of NR-SA-Synchronous NW, a legacy single MG is not applicable for SMTC of different frequencies.

Observation 4: In case of NR-NSA-Synchronous NW, a single MG is applicable for SMTC of different frequencies.

Observation 5: In case of NR-NSA-Synchronous NW, a legacy single MG is not applicable for SMTC of different frequencies.

Proposal 1: NW can configure a single MG to cover the union of SMTC of different frequencies when periodicity of SMTC is larger than MGRP in NR-SA-Synchronous NW.

Proposal 2: NW can configure a new single MG to cover the union of SMTC of different frequencies when periodicity of S is larger than MGRP in NR-SA-Asynchronous NW. 

· One candidate is that MG is configured as union of multiple SMTCs with limitation of which one MGL is allowed per one MGRP.
Proposal 3: NW can configure a single MG to cover both the different frequencies in LTE and the union of SMTC of different frequencies in NR when periodicity of SMTC is larger than MGRP in NR-NSA-Synchronous NW.

Proposal 4: NW can configure a new single MG to cover the union of SMTC of different frequencies in NR as well as to cover inter-frequency measurement in LTE when periodicity of SMTC is larger than MGRP in NR-NSA-Asynchronous NW. 

· One candidate is as follows
· If SMTC exists in a certain duration of MGRP

· MG position is replaced with SMTC

· Else

· MG position is kept
Discussion: 

Decision:

Noted
R4-1709423
Further discussion on measurement gap in NR
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Source: CATT

Abstract: 

In this contribution, we further discuss the design of measurement gap pattern for NR and provide our observations and proposals on NR measurement gap pattern as follows:

Proposal 1: For intra-frequency measurement with single SMTC information (up to two measurement window periodicities can be configured in connected mode), the gap pattern of MGL=6ms and MGRP={40ms, 80ms, 160ms} can be defined.

Observation 1: When SS block periodicity is larger than or equal to MGRP, a single measurement gap pattern can cover the union of SMTC of different frequency layers if the values of SS block offset equal to 0 or [image: image2.png]m = Tycrp



.

Observation 2: When SS block periodicity is smaller than MGRP, a single measurement gap pattern can cover the union of SMTC of different frequency layers if the values of SS block offset equal to 0 or [image: image4.png]m * Tssp pertod



.

Proposal 2: If a single measurement gap pattern can cover the union of SMTC of different frequency layers, the SS block offset for inter-frequency layers can be configured as 0 or [image: image6.png]m * min (Tssp pertod: TMGRP pertod )



.
Proposal 3: If a single measurement pattern is used to cover the union of SMTC of different frequency layers, the impact of throughput of serving cell should be take into account.
Discussion: 

Decision:

Noted
R4-1709470
Discussion on NR Measurement Gap
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Source: Samsung

Abstract: 

In this paper, we give our analysis and proposals for NR measurement gap configuration. Specifically, we have the following observation and proposals: 

Proposal 1: For bands in which UE RX beamforming is utilized, measurement gap shall be always assumed for intra-frequency measurement.

Proposal 2: Adopt band-specific (UE-agnostic) way to categorize bands with or without RX beamforming, i.e., based on EIRP-based or conductive power based power class definition.

Proposal 3: NW can configure a single measurement gap pattern to cover the union of SMTC of different frequency layer.

Proposal 4: Define two measurement gap configurations which works on above-24GHz bands and below-6GHz bands independently: UE can be configured with one measurement gap dedicatedly for SMTCs in above-24GHz bands, while another gap for SMTCs in below-6GHz bands. 

Proposal 5: For the frequency layers without the need of gap, if measurement occasions do not exist outside the configured gap, measurement shall be expected during measurement gap. 

Proposal 6: For the frequency layers with the need of gap, UE shall not be expected to do any measurement outside the occasions of configured gap.

Proposal 7: For partially overlapped SMTCs, it is possible that Nfreq scaling for measurement time is not enough in some cases.

Proposal 8: No MGL shorter than 6ms introduced in Rel-15 NR.
(1) UE-specific reporting: To define a new per-band capability field for support RX beamforming; 

(2) Band-specific (UE-agnostic) way: For the bands with EIRP-based power class definition, RX beamforming is assumed, while for conductive power based definition, RX beamforming is NOT assumed. It should be noted that no reporting is required for this solution.

Discussion: 

Ericsson: for #1 and #2, UE Rx beamforming is based on UE implementation. It is not per-band decision on the beamforming. #1 and #2 need more thought. Some capability or something about that. For #3 and #4, I am confused that they seem conflict with each other. We are thinking that it would be good to have separate RFIC on some bands. But some company think that there would be interruption from mmWave to 6GHz.

Samsung: for #1 and #2, we show two solutions: UE-specfic reporting; band specific way, if the group agreed that the Rx beam sweeping should be done. If we do not do, there would be degradation. 

Samsung: for #3 and #4, there is no conflict and it is related to RAN1 design. We need to consider the impact of measurement gap for serving cell. That is the reason behind #4: trade-off between per CC and per UE gap.
Nokia: #1 and #2 provide the good analysis. For #2, we need more discussion. With #2, there would be punish for some UE. We need clarification from chipset vendors. For #7, the scaling rule can work but should be based on 80ms SMTC period not 40ms gap period.
Intel: For #1 and #2, for RSRP, the measurement gap can be used for both measurement and cell identification. What Samsung said in #2 is correct. For sub-6GHz, the beamforming RSRP may not be valid. From RSRP measurement perspective, #1 and #2 makes sense. For PSSS/SSS detection, even though we use beamforming, for the worse scenario, it should be random beamforming. The SS block collides with the data RE. If we just have the case SSB collide with SSB we do not need gap for intra-frequency.
Mediatek: For #1, we agree that UE needs gap for Rx beam sweeping. We wonder whether in final spec we are going to figure out how to use the same gap for multiple functions and specify it.
ZTE: For #1, we should first study the Rx sweeping speed, which is short. We need define the interruption requirements rather than measurement gap.
Decision:

Noted
R4-1709645
Further discussion on measurement gaps in NR
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Source: Huawei, HiSilicon

Abstract: 

This contribution provides the further consideration on measurement gaps. The following observations and proposal are provided:

Proposal 1: For measurement object of below 3GHz, it is possible to introduce small MGL; For measurement object of above 3GHz, it is suggested to reuse 6ms MGL in NR.
Proposal 2: MGRP for SA is {40, 80, 160}ms.

Proposal 3:

· A Single measurement gap pattern could be configured if single SMTC is configured across different frequency carriers;

· A Single measurement gap pattern could be configured if SMTC is configured per frequency and the union of SMTC of different frequency layer could be covered by a single measurement gap pattern.

Discussion: 

Intel: On shorter MGL, for LTE we introduced the shorter MGL. For NR, we just discussed the feasibility to synchronize the offsets. We should align the SMTC offset and align them in symbol level. We wonder how realistic the assumption is from network perspective of view.

Huawei: the shorter MGL is for intra-frequency measurement. The single MGL can be feasible.

Nokia: For symbol level alignment, we think it is feasible since TAE for CC is 260ns. Short MGL should be possible.

Intel: it is good to know that shorter MGL is for intra-frequency measurement. We should avoid too many configurations. 
ZTE: #1, in the actual network, only part of SSB is transmitted. For the analysis in figure 2, the measuremeng gaps are parallel used. Network should know which gaps are used.
Ericsson: Similar comments as ZTE. For #2, we support introduction of 160ms. How about 20ms. Support #3.
Nokia: For #1, we are not sure why the shorter MGL should be applicable only for below 3GHz. 

Huawei: Table shows the maximum burst length. The time can be further reduced. We just show the shorter MGL is feasible. For above 3GHz, it may also be feasible. For MGRP, for NSA, it is better to align measurement gap pattern between SA and NSA. Since 20ms is not introduced for NSA, we do not propose 20ms.

Ericsson: in the agreed way forward, we do not preclude introduction of 20ms.
Decision:

Noted
R4-1709688
Discussion on measurement gap for NR
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Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we provided our views on MGL and coordination between LTE and NR. Our observations are following:
Observation 1: In some cases e.g., mm-wave, 6ms MGL is too long to measure SS blocks in one SS burst set.
Observation 2: If SMTC is configured in synchronous network, there is no need to configure long MGL e.g. 6ms since SMTC can provide measurement window, periodicity, duration and offset information to UE.
Observation 3: Shorter MGL is useful in terms of saving DL resources in some cases e.g., mm-wave. The requirements of Rel.14 LTE measurement gap enhancement could be reused in NR (e.g. MGL=3ms or shorter than 3ms) .

Observation 4: When shorter MGL is considered for mm-wave, whether RF retuning time can be short or not should be considered.
Observation 5: Measurement gap configuration should be configured separately at least between sub-6GHz and mm-wave because one SS burst set length is different.
Discussion:
Intel: for Ob#1, question for “6ms is too long”. 6ms is still necessary. It is better to have the single configuration to cover multiple cases.

NTT DOCOMO: we understand 6ms is needed too. But in most of cases, 6ms may not be used.
Ericsson: for Ob#5, it is like proposal. In Rel-15, we look at per-UE based gap pattern more.

NTT DOCOMO: we would like to discuss it further.
Decision:

Noted
R4-1709692
Discussion on measurment gap in NR
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Source: ZTE

Abstract: 

In this contribution, we further provided our views on measurement gap for NR. Based on observations following proposals are present.
Proposal 1: MGL of 3 ms, 4 ms, 5 ms and 6 ms are supported in NR.
Proposal 2: MGRP of 20 ms is considered for NR.
Proposal 3: Multiple SMTC across different frequency layers are feasible for inter frequency measurement and single SMTC across different frequency layer has limitation on SMTC configuration.
Proposal 4: RAN4 to study further on the following options for measurement gap configuration.
· Option 1: Per UE
· Option 2: Per RAT
· Option 3: Per frequency layer group
· Option 4: Per frequency layer
Discussion: 

Decision:

Noted
R4-1709712
Discussion on measurement gap for NR
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on the measurement gaps in NR.

Proposal 1: Shorter MGL is defined for both sub-6GHz and mmWave, detailed MGLs to be defined are FFS.

Proposal 2: RAN4 to discuss the assumption of UE re-tuning time for NR. 

Proposal 3: Performance requirements are not impacted by MGL, i.e. the measurement performance is same for 6ms and shorter MGL.
Proposal 4: 20ms MGRP is defined for both sub-6GHz and mmWave, and for both SA and NSA.

Proposal 5: In case of NSA, 20ms MGRP is not used for LTE inter-frequency measurement.

Proposal 6: Measurement performance requirements are defined for both single per UE GP and per object or per object group GP.

· Performance requirements with single per UE GP are scaled with Nfreq.

· Performance requirements with per object or per object group GP are controlled by network.

Proposal 7: UE should by default not require gaps for re-tuning if the signals to be measured are included in the UE operating BW.
Proposal 8: RAN4 should discuss how to account for UE Rx beamforming in gap usage, and corresponding measurement performance.
Discussion: 

Decision:

Noted
TP related measurement gap
R4-1709314
TP to TS 38.133: NR measurement gap requirements
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Source: Ericsson

Abstract: 

This paper provides a TP on measurement gap requirements for NR in TS 38.133。
A text proposal to specify measurement gap requirements is provided for TS 38.133 version 0.2.0 [1].
Discussion: 

Intel: today we have the good discussion. We should consider the TP after we reached the certain agreements. On the UE behaviour for the measurement gap, yesterday Ericsson had proposals for architecture. If we assume the different RF chains, we had the different UE behaviours compared to LTE. In 36.133 we had a table to summary the configurations for gap. Should we have the table too for NR? That would be better way to present the gap. We propose to have four MGL and MGRP and thus the total number is 16. That would be too many.

Ericsson: yesterday we are talking about UE automonous. That would be different discussion from the discussion here. For table, in 25.133 we do not have the table and in the end there are also 16 combinations.

Intel: on UE behaviour, if we have the assumption that mmWave and sub-6GHz are isolated well, then even though the gap is configured for sub-6GHz UE can still transmit and receive on mmWave bands.

Ericsson: I agree with Intel. But one chipset vendor said that we could not isolate them well. We may discuss the capability but the gap seems complicated now.
Mediatek: Regarding to the last paragraph, should we assume all the SSB starts 0.5ms after the begining? Should we inform RAN1?

Ericsson: UE should not make assumption that the SSB start at the time…

Nokia: One aspect that is not captured is Rx beamforming. About the 0.5ms assumption for RF retuning, we wonder whether we should use it for NR or not.

Ericsson: we need more discussion on Rx beamforming, which may be called as other term for capability. For retuning, Nokia comments would be probabilly true.
Decision:

Noted
LS related to measurement gap design
R4-1709308
LS on measurement gap design
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Source: Intel Corp

Abstract: 

RAN4 has discussed the design of measurement gap for NR and has reached the following conclusion:

MGL:

· MGL=6ms only

MGRP:

· MGRP: 40ms, 80ms, 160ms

· In NSA, if there is LTE inter-frequency layer to be monitored, 160ms MGRP won’t be used.

MG pattern per frequency group:

· The measurement gap pattern (e.g. MGRP, gap offset) can be configured per frequency layer group. The frequency layers can be grouped into one group as long as measurement windows on those frequency layers are synchronous

Discussion: 

Decision:

Noted
R4-1709893
LS on measurement gap design
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Source: Intel Corp

Abstract: 

RAN4 has discussed the design of measurement gap for NR and has reached the following conclusion:

MGL:

· MGL=6ms only

MGRP:

· MGRP: 40ms, 80ms, 160ms

· In NSA, if there is LTE inter-frequency layer to be monitored, 160ms MGRP won’t be used.

MG pattern per frequency group:

· The measurement gap pattern (e.g. MGRP, gap offset) can be configured per frequency layer group. The frequency layers can be grouped into one group as long as measurement windows on those frequency layers are synchronous

Discussion: 

Decision:

Withdrawn
LS related to NR initial access and mobility
R4-1709646
Reply LS on NR initial access and mobility
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Source: Huawei, HiSilicon

Abstract: 

RAN4 would like to thank RAN1 for their LS in R1-1712002 [1] entitled “LS on NR initial access and mobility”. 
Regarding the first question, RAN4 doesn’t foresee potential issues of the current SS block composition and SS burst set composition for 120 kHz and 240 kHz subcarrier spacing with considering UE AGC operation;

Regarding the second question, RAN4 has the following consensus:
No issue is foreseen for the inter-frequency measurements providing that 
- Single SMTC is configured across different frequency carriers, or
- SMTC is configured per frequency and the union of SMTC of different frequency layer is covered by a single measurement gap pattern.
Discussion: 

NTT DOCOMO: I think that we do not need to restrict to single SMTC and we also need consider multiple STMC agreed in RAN1.

Huawei: we can further discuss whether we should restrict to single SMTC.

ZTE: I have the similar reply.
Decision:

Revised to R4-1709900 (from R4-1709646)
R4-1709900
Reply LS on NR initial access and mobility
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Source: Huawei, HiSilicon

Abstract: 

RAN4 would like to thank RAN1 for their LS in R1-1712002 [1] entitled “LS on NR initial access and mobility”. 
Regarding the first question, RAN4 doesn’t foresee potential issues of the current SS block composition and SS burst set composition for 120 kHz and 240 kHz subcarrier spacing with considering UE AGC operation;

Regarding the second question, RAN4 has the following consensus:
No issue is foreseen for the inter-frequency measurements providing that 
- Single SMTC is configured across different frequency carriers, or
- SMTC is configured per frequency and the union of SMTC of different frequency layer is covered by a single measurement gap pattern.
Discussion: 

NTT DOCOMO: I think that we do not need to restrict to single SMTC and we also need consider multiple STMC agreed in RAN1.

Huawei: we can further discuss whether we should restrict to single SMTC.

ZTE: I have the similar reply.
Decision:

Noted
R4-1709691
Draft reply LS on NR initial access and mobility
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Source: ZTE

Abstract: 

RAN4 would like to thank RAN1 for the LS on the NR initial access and mobility. RAN4 has discussed the inter-frequency measurement based on single SMTC or multiple SMTCs across different frequency carriers.
If inter-frequency measurement is based on single SMTC across different frequency carriers, it is feasible for UE RRM measurement but it has limitation on the SMTC configuration at NW side and would bring large mobility delay.
If inter-frequency measurement is based on multiple SMTC across different frequency carriers, it is feasible for UE RRM measurement with some coordination of SMTC configuration at NW side and it would benefit mobility performance.
RAN4 is still discussing if there would be AGC operation issues with respect to SS block composition and SS burst set composition for 120 kHz and 240 kHz subcarrier spacing.
Discussion: 

NTT DOCOMO/Mediatek/Huawei: we need more discussion on multiple SMTC. And we focus on WF first and then see which approaches from Huawei and ZTE is agreeable.
Nokia: no one raised the issue on AGC. We need discussion. If no issue, we can tell other WGs that there is no issue for AGC.
Decision:

Noted
3.5.5
Expected Measurement requirements for NSA [NR_newRAT]

Way forward
R4-1709901
Way forward on interruption on NSA operation
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Source: Huawei
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved
Intra-frequency measurement
38.133 TP: for intra-frequency measurement requriements 
R4-1709315
TP to TS 38.133: Intrafrequency NR measurement requirements
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Source: Ericsson

Abstract: 

This paper provides a TP on intrafrequency requirements for NR in TS 38.133。
A text proposal to specify Intrafrequency NR measurement requirements is provided for TS 38.133 version 0.2.0 [1].
Discussion: 

LGE: for section 9.2.1, what does uitable measurement gap pattern mean? In Section 9.2.6, the wording “v period of (1+Nfreq)▪TMeasurement_Period Intra” it is not clear to me.

Ericsson: we try to find out the better wording. For T_measurement_period the intention is to have two sets of requirements with and without gaps. We need clarificaitons.
Mediatek: the frequency should be capability that UE should monitor all the inter-frequencies. Inter-frequency and intra-frequency with gap shoud share the same value. SMTC, RAN1 did not address the issue how to define those two peridocities. We would like to have performance defined based on the larger periodicity only.

Ericsson: For dual SMTC configuration, we do not agree with Mediatek that the requirements is based on larger periodicity.
Nokia: Basic proposal is a good starting point. But we are not sure what is the difference between SS block identification and cell identification? At least, thinking about this, am I not sure how it is reflect the latency and maybe we should reflect it in the spec. Secondly, we should need hear in the RAN4 when UE needs the measurement gaps and when UE does not need the measurement gaps. We need the requirements with and without gaps. When UE has the window for measurement periodicities, how to reflect it in the spec needs more discussion.

Ericsson: for differenation of SS block identification nand cell identification, we need cover this. For measurement gap is or is not needed, we are not sure whether it is proper section to capture them. For window, the editorial discussion is needed.
Huawei: Ericsson proposed the generic requirements to cover both with and without beamforming here. Maybe for cell identification procedure, for sub-6GHz and mmWave, UE has different behaviours. For mmWave UE needs to decode the whole PBCH to get the timing information. We should reflect it in our requirements.

Ericsson: reason to delete the requirement with or without beamforming is that we do not know which UE has beamforming or not beamforming. But we are open to the different requriements for different frequency ranges.
Intel: In general, there are some contents which are not well discussed in RAN4. How can we differentiate the SSB detection and cell identification? I am not quite sure whether we want to introduce the SSB identification requirements. For 9.2.3, the title is block detection and cell identification, but the content is for ss block detection. We need separate sections.

Ericsson: first of all, we agree that we did not fully discuss the issues in RAN4. We need discussion on the difference between SSB identification and cell identification. We are open to discussion on the need of separate sections. 
Decision:

Noted
Inter-RAT NR measurement 
Methodology to derive inter-RAT requirement
R4-1709317
Methodology for deriving NR inter-RAT requirements in 36.133
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Source: Ericsson

Abstract: 

In this discussion paper, we consider an efficient methodology for developing 36.133 requirements, incorporating modified procedures similar to those which have been successfully used in release 8 to add LTE functionality to WCDMA requirements in 25.133. Specifically, we propose:
Proposal 1 : The following timeline for analysing and incorporating 38.133 interfrequency changes to interRAT requirements in 36.133 is adopted
· RAN4#84bis (October) : Prior to the meeting, 38.133 CRs from NR AH3 are analysed and a 36.133 CR is developed. During the meeting the baseline CR should be endorsed

· RAN4 NR AH 4 (early November) : Prior to the meeting, 38.133 CRs from RAN4#84bis are analysed and a 36.133 CR is updated. During the meeting the baseline CR should be endorsed

· RAN4#85 (late November) Prior to the meeting, 38.133 CRs from RAN4#84bis are analysed and a 36.133 CR is updated. During the meeting week, the baseline CR is updated depending on analysis of agreed 38.133 CRs, and by the end of the meeting the 36.133 changes can be approved

· The process can then continue in future meetings considering any essential corrections to NSA requirements in 38.133 and any SA requirements introduced for 38.133 which may need to be mirrored to 36.133

Proposal 2 : 36.133 spec rapporteur (Ericsson) analyses the agreed 38.133 CRs for 36.133 impact.

Proposal 3 For LTE + sub 6 NR dual connectivity, the interruption scenarios are similar to LTE+LTE dual connectivity. Interruptions to the LTE serving PCell and any LTE serving SCells should be captured in 36.133 and interruptions to NR serving PSCell and any NR serving SCells should be captured in 38.133. This is regardless of which RAT is the one where an operation causes the interruption (for example, if measurement of an NR deactivated SCell causes interruption to the LTE PCell or LTE SCells, this is to be captured in 36.133 etc.). The main topic which needs to be discussed is duration of interrupts, since the basic framework is the same as LTE+LTE DC.

Proposal 4 For LTE + mm wave NR dual connectivity, operations on the NR side should not have impact to the LTE PCell or LTE SC33ells, and vice versa operations on the LTE side should not have impact to the NR PSCell or NR SCells. Again, interruption requirements would be captured in 36.133 or 38.133 depending on the type of serving cell impacted (LTE=36.133, NR = 38.133)

Proposal 5 All interested companies need to be involved and contributing to the NSA DC interruption analysis which is complicated and will benefit from input from UE vendors, network vendors and operators.

Proposal 6 The implication of proposals 3-5 is that NSA DC interruption analysis and CRs are developed in parallel to  the analysis for proposals 1-2 by all interested companies.

Proposal 7 : In addition to checking 38.133 pCRs for potential changes to 36.133, companies need to continue to analyse specific impacts to LTE requirements due to the introduction of NR.
Discussion: 

Decision:

Noted
36.133 CR for Measurement delay
R4-1709629
CR for TS 36.133 Introduce inter-RAT NR measurement in RRC_CONNECTED state requirements





36.133
  CR-  rev  Cat:  (Rel-15) v14.4.0





Source: Huawei, HiSilicon

Abstract: 

As the introduction of NR in Rel-15, an E-UTRAN UE needs to perform inter-RAT RRM measurement. For NSA operation, which is expected to be finalized by December 2017, UE needs to perform inter-RAT NR measurement for PSCell management. 

Introduce inter-RAT NR measurement requirement in RRC_CONNECTED state.
Discussion: 

Nokia: I think what is explicit neighbour list?

Huawei: LTE PCell should provide the explicit neighbour list. All of these should be configured by the PCell.

Nokia: There is difference from our understanding on the neighbour list. Those information can be provided by network. But we do not have explicity neighbour list, but configured by network. Have concern of “explicit”.
Ericsson: it is good to progress the inter-frequency requirement. It may be similar to inter-frequency measurement requirement. It is better to make progress in the 38.133 first. There are editorial issues like inter-frequency which should be inter-RAT. For the gap…


Huawei: the formular is quite similar and content in Ericson TP, the same the structure for LAA can be reused. For gap, here we assume that the gap is baseline. For LTE, there would be separate RF chains where no gap is needed.

Ericsson: Ericsson TP cannot be used as baseline, which is intra-frequency. We still need work on inter.

Huawei: We did not use Ericsson TP as baseline. What we said is that the formular is quite similar.
CATT: For title of identifcaiton of new FDD NR cells.

Huawei: I am not sure. Do you mean we do not need FDD NR and TDD NR?
Decision:

Noted
36.133 CR for Measurement accuracy
R4-1709630
CR for TS36.133 for inter-RAT NR measurements accuracy





36.133
  CR-  rev  Cat:  (Rel-15) v14.4.0





Source: Huawei, HiSilicon

Abstract: 

As the introduction of NR in Rel-15, an E-UTRAN UE needs to perform inter-RAT RRM measurement. For NSA operation, which is expected to be finalized by December 2017, UE needs to perform inter-RAT NR measurement for PSCell management. 

Introduce inter-RAT NR measurement accuracy requirements.
Discussion: 

Ericsson: Rather than having table, mayb we can just refer to the requirements in 38.133. The accuracy does not change. We do not need copy everything.

Huawei: If looking at the 36.133, there is also table for UTRA FDD cell. We just follow the similar way. But we are open to it.
Decision:

Noted
R4-1709881
CR for TS36.133 for inter-RAT NR measurements accuracy





36.133
  CR-  rev  Cat:  (Rel-15) v14.4.0





Source: Huawei, HiSilicon

Abstract: 

As the introduction of NR in Rel-15, an E-UTRAN UE needs to perform inter-RAT RRM measurement. For NSA operation, which is expected to be finalized by December 2017, UE needs to perform inter-RAT NR measurement for PSCell management. 

Introduce inter-RAT NR measurement accuracy requirements.
Discussion: 

Decision:

Withdrawn
SSTD reporting
R4-1709679
Further discussion on definitions of SSTD reporting






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

In this contribution we provide our view on definition of intra/inter frequency measurement scenarios in NR. After discussion, the following observations and conclusions are made:

Observation 1: Modifying the definition of SSTD cannot bring more scheduling opportunities.

Observation 2: From the aspect of power allocation, allowing the synchronization at LTE subframe boundary and NR TTI boundary in LTE-NR DC may not be helpful under current power allocation procedures.

Proposal 1: Discussion on definition of SSTD measurement should wait until the specification on power allocation for LTE-NR DC in RAN1 is finished.

Discussion: 

Decision:

Noted
Interruptions except for PSCell addition and release
Scenarios for interruption requirements to be considered
R4-1709319
Interruptions for NSA operation






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Evaluation of interruption cases for NSA dual conncetivity of LTE and NR.
In this contribution, we analyse interruption impact of LTE + NR dual connectivity by considering the extension of the existing DC interruption framework for both LTE + sub6 NR and LTE+mm wave NR. We propose

Proposal 1 : RAN4 specifications should assume that LTE and sub 6GHz NR receivers may be implemented on the same RFIC

Proposal 2 : RAN4 specifications should assume that LTE and mm wave NR receivers will not be implemented on the same RFIC
Tables 1 and 2 in the contribution provide interruption analysis for sub6 NR and mm-wave NR respectively.
Discussion: 

Nokia: We agree with #1 and #2. Interruption may be shorter when the short TTI is used. 

Ericsson: our assumption is that CA is not applied in Rel-15. 
Intel: We support #1 and #2.
Qualcomm: mmWave RF is not just mmWave part within the RF. We are not comfortable that to say that there is no interruption between those two for proposal #2.

Intel: RF part is we should 26GHz and below 6GHz. Companies can bring more discussion paper.

Qualcomm: different companies may use the different numbers related to RFIC.
Decision:

Noted
TP for interruptions
R4-1709644
TP to TS 38.133 interruption on NSA operation





38.133
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Huawei, HiSilicon

Abstract: 

This contribution is a text proposal for TR 38.133 on interruption on NSA operation. In detail, the RS-SINR accuracy requirements in section 10.1 are defined separately for SS block RS-SINR and CSI-RS RS-SINR.
Discussion: 

Intel: this is kind of borrowing a lot from 36.133. We should clean it up first.
Decision:

Revised to R4-1709882 (from R4-1709644)
R4-1709882
TP to TS 38.133 interruption on NSA operation





38.133
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Huawei, HiSilicon

Abstract: 

This contribution is a text proposal for TR 38.133 on interruption on NSA operation. In detail, the RS-SINR accuracy requirements in section 10.1 are defined separately for SS block RS-SINR and CSI-RS RS-SINR.
Discussion: 

Decision:

Noted
R4-1709628
TP to TS 38.133 interruption on NSA operation





38.133
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Huawei, HiSilicon

Abstract: 

(withdrawn?)
Discussion: 

Decision:

Withdrawn
PSCell addition and release
Delay requirement
R4-1709818
NR PSCell addition and release delay





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper we have discussed further the PSCell addition and release requirements for EN-DC. Based on the discussion we have made the following observation and proposals:

Proposal 1: RAN4 shall discuss a suitable value for Tactivation_time for known and unknown NR PSCell.

Proposal 2: TPCell_DU value 0 ms or 20 ms is reused for EN-DC.

Observation 1: Values for TPSCell_DU, RRC procedure delay and SFN acquisition depend on agreements from RAN1 and RAN2, and RAN4 should reflect to the corresponding agreements when defining these requirements.

Proposal 3: Change all parameters in the equation of Tconfig_PSCell into symbol format.

Observation 2: RRC procedure delay during NR PSCell release depends on RAN2 agreements, and RAN4 should reflect to these agreements when defining the requirement.

Discussion: 

Qualcomm: how you come up with 20ms for addition time?

Nokia: Current number in the LTE spec. 
Decision:

Noted
R4-1709425
NR PSCell Addition and Release Delay for E-UTRAN-NR Dual Connectivity





36.133
  CR-5149  rev  Cat: B (Rel-15) v14.4.0





Source: CATT

Abstract: 

Introduce the requirement of NR PSCell addition and release delay with E-UTRA-NR dual connectivity in TS36.133
Discussion: 

Ericsson: a few of things copied from LTE, we need consider it. Nokia CR is a better approach. 

CATT: we are fine to use Nokia CR as baseline. Since there are a lot of values waiting for RAN1, maybe we can discuss the CR in the future meeting.
Decision:

Noted
R4-1709819
CR on NR PSCell Addition and Release Delay





36.133
  CR-  rev  Cat: B (Rel-15) v14.4.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Introduction of PSCell addition and release delay requirements for EN-DC in 38.133.
NR PSCell addition and release delay requirements need to be introduced in 36.133.

New section for NR PSCell addition and release delay requirements is added using LTE PSCell addition and release delay for DC section as baseline. Values are to be agreed later.

Discussion: 

Ericsson: the section applies for LTE, UE may have prior knowledge of the SFN.

Nokia: agree on that. 
Decision:

Revised to R4-1709883 (from R4-1709819)
R4-1709883
CR on NR PSCell Addition and Release Delay





36.133
  CR-  rev  Cat: B (Rel-15) v14.4.0





Source: Nokia, Nokia Shanghai Bell

Abstract: 

Introduction of PSCell addition and release delay requirements for EN-DC in 38.133.
NR PSCell addition and release delay requirements need to be introduced in 36.133.

New section for NR PSCell addition and release delay requirements is added using LTE PSCell addition and release delay for DC section as baseline. Values are to be agreed later.

Discussion: 

Decision:

Noted
Interruption for NR PSCell addition and release
R4-1709643
Introduce interruption for NR PSCell addition and release in TS36.133





36.133
  CR-  rev  Cat: B (Rel-15) v14.4.0





Source: Huawei, HiSilicon

Abstract: 

As the introduction of NR in Rel-15, an E-UTRAN UE needs to perform NR PSCell addtion and release. For NSA operation, which is expected to be finalized by December 2017, UE needs to perform NR PSCell addtion and release. 
Introduce interruption for NR PSCell addtion and release
Discussion: 

Ericsson: we need consider SCell in MCG which is aligned with WID. 1ms is from LTE but for SCG, we can have shorter slot and maybe we can introduce one or two slots.

Huawei: the interruption for PSCell should be captured in 38.133. That is the reason that we do not capture it in our CR.

Intel: we check with RF room. They had some agreement for LTE they can have SCell. If RF does not define SCell for NR, we should consider SCell.

Ericsson: 36.133 focuses on MCG. When you change PSCell, there will be interruption. And we need the requirements for that interruption. According to the WID, there is combination with two NR CCs. Many operator would like to have it, i.e., two CCs in SCG for NR.

Huawei: for PSCell, that is another kind of requirements. For the interruption due to PSCell change, we need work on it.
Decision:

Revised to R4-1709894 (from R4-1709643)
R4-1709894
Introduce interruption for NR PSCell addition and release in TS36.133





36.133
  CR-  rev  Cat: B (Rel-15) v14.4.0





Source: Huawei, HiSilicon

Abstract: 

As the introduction of NR in Rel-15, an E-UTRAN UE needs to perform NR PSCell addtion and release. For NSA operation, which is expected to be finalized by December 2017, UE needs to perform NR PSCell addtion and release. 
Introduce interruption for NR PSCell addtion and release
Discussion: 

Decision:

Noted
R4-1709426
Interruption with E-UTRAN – NR Dual Connectivity





36.133
  CR-5150  rev  Cat: B (Rel-15) v14.4.0





Source: CATT

Abstract: 

Introduce the requirement of interruption with E-UTRA-NR dual connectivity in TS36.133.
Since the NSA operation is supported in TS36.133, therefore, the requirements of interruption with E-UTRA-NR dual connectivity should be specified in TS36.133.

Introduce the requirement of interruption with E-UTRA-NR dual connectivity in TS36.133
Discussion: 

Huawei: the CA in LTE will be supported in the WID.
Decision:

Noted
RLM
Way forward
R4-1709895
Way forward on NR RLM requirements






  CR-  rev  Cat:  () v





Source: Nokia
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved
R4-1709335
Discussion on RLM






  CR-  rev  Cat:  (Rel-15) v





Source: MediaTek inc.

Abstract: 

In this contribution, we provided more discussion on aspects related to RLM design. Based on the discussion, the following observations and proposals are given for consideration.
Observation 1: RLM is highly related with CORESET, beam recovery/management and RLM resource.

Proposal 1: RLM Interference measurement resource and signal measurement resource are at the same slot.

Proposal 2: 10ms periodicity for RLM-RS could be a good starting point for NR. RAN4 shall study side effects on RLM when long periodicity of RLM resource is configured.

Proposal 3: To reduce RLM complexity, RAN4 shall down select the combinations of COREST and configurable BLERS when specifying core requirement.

Proposal 4: The number of RLM resource to be 1 as the baseline.

Proposal 5: UE shall calculate INS/OOS indication based on the radio link quality samples of current serving beams only.

Discussion: 

NTT DOCOMO: RLM based on beam would be scope by June. As RAN1 agreed, no more than 3 thresholds will be defined. For #4, what does the baseline mean? For #5, the current serving beam is not sufficient. UE need check the other candidate of beams for recover the beam failure.

Mediatek: the exact wording is that RRM… We are not sure whether all is out of scope of Dec list.
Samsung: We see the RAN1 has the parallel discussion. For #4, is it something related to UE capability?
Nokia: For #1, it seems something that needs be agreed in RAN1. For #3, we are OK to downselect some parameters. For #4, we also have questions what 1 resouce means. For #5, we believe that should be discussed in RAN1 or RAN2. For #2, is it intention to require network to transmit RLM resource every 10ms?

Mediatek: for LTE we measure channel in the signal and interference part. But for NR, we measure interference on the resource which is not the control region. Our intention is to consider UE complexity in DRX case to avoid the signal and interference part is not very far between each other. For #2, it is not our intention. We think 10ms is a good start point. For #4, the number of RLM resources could be related to UE capability. Probably the network can configure some resources for UE. We think that from RAN4 workload aspects, we can start from 1 resource.

Ericsson: SSB periodcities include 5ms 10ms 20ms. 20ms is more common. We should consider all.
Ericsson: one general question is that the paper does not distinguish CSI-RS and SSB. SSB is quite transparent. Our view is that we should define the requirement for all. For RLM resources, we should clearly focus on SSB based.
Intel: Question on #1, would that be UE implementation issue? Why we should restrict the measurement resource. For RLM, I do not see the reason to restrict the resource since RLM is important.

Samsung: we agree with Nokia observation. Network has better position to configure RLM resource. We do not think that we need spend time on it.

Nokia: the interference measurement is discussed in RAN1.

Intel: in reality, from the test purpose the SINR should be set up at the very beginning. I do not know why we should configure in the proposed way.
Decision:

Noted
R4-1709782
Further discussion on RLM in NR






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Further discussion on RLM in NR.
Observation 1: A single RLM-RS is used during an evaluation period (in-sync or out-of-sync) of a single radio link quality.

Observation 2: Multi-beam RLM operation may be handled by configuring different RLM-RS resources of the same or different types, evaluated in parallel.

Observation 3: Evaluation period based on SS block and evaluation period based on CSI-RS may be different.

Proposal 1: RAN4 will specify SS block based RLM requirements for all SS block periodicities.

Proposal 2: RAN4 will further discuss CSI-RS periodicities to be covered by RAN4 requirements, while accounting for e.g. CSI-RS density.

Observation 2: Usage of measurement gaps for RLM may further impact RLM evaluation periods, in addition to DRX cycle lengths.

Proposal 3: The out-of-sync evaluation period can be the same at least for a single- and two-beam RLM operations (i.e., based on one and two RLM-RSs such as a single SS block index and two different SS block indexes), at least when no additional BW retuning is necessary for multi-beam operation compared to the single-beam operation and the same RLM-RS type is configured. 

Proposal 4: The in-sync evaluation period can be the same at least for a single- and two-beam RLM operations (i.e., based on one and two RLM-RSs such as a single SS block index and two different SS block indexes), at least when no additional BW retuning is necessary for multi-beam operation compared to the single-beam operation and the same RLM-RS type is configured.

Proposal 5: RLM requirements shall support both scenarios:

· RLM-RS and hypothetical control channel have the same numerology

· RLM-RS and hypothetical control channel have the different numerologies
Discussion: 

Huawei: on the Ob#2, I do not get point what kind of impact is on the measurement gap. For #4, in-sync we would like to understand what are the other cases.

Ericsson: for gaps, the focus is no SSB based. The thing is that you need gaps for RLM. Suppose that UE is on the BP. It is not ensured that SS is on the active BP. UE need to retune. There is different gap periodicities, which is another scaling factor. For CSI-RS, network can make sure that is always in BP. But we can discuss it after Dec.’


Mediatek: there is possibility that the measurement gap overlapping with SSB.
NTT DOCOMO: Regarding RAN1 agreement, RAN1 agreed the case to do the RLM based on single RS type. There is no case that UE should do RLM on different types of RS-es.

Ericsson: we should be based on RAN1 agreement. WE agree. 
Mediatek: on 1 or 2 resouces, UE need to deal with the sigle RS type. We think that in NR the eventually the should be based on periodicity of SMTC. In mmWave the SSB subcarrier spacing, the control channel SCS is 120KHz. In that case, UE need to measure SNR under one SCS to predict the quality of channel with other SCS.
Nokia: for #3 and #4, we would like clarify the reasons. For #5, we do not see the issue for the different numberologies. In our understanding the control channel performance will not be too difference with SCS. What kind of statement does Ericsson want to capture in the spec.

Ericsson: for SNR estimation based on the different numberologies, maybe in the core requirements there would be no difference, since we do not define SNR in core requirements. But for test cases with different channels, the out-of-sync may be triggered by different levels for different numberologies.
Decision:

Noted
R4-1709624
Further discussion on radio link monitoring for NR






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution provides some analysis on radio link monitoring requirements in NR. The following proposals are given: 

Proposal 1: It is suggested to investigate the RLM evaluation periods separately for SS block based and CSI-RS based.

Proposal 2: RAN4 shall study the hypothetical NR-PDCCH transmission parameters for in-sync/out-of-sync, which needs RAN1 inputs on NR-PDCCH.

Proposal 3: The difference between threshold Qout and threshold Qin should be large enough to cover a certain propagations attenuation changing.

Discussion: 

Mediatek: In RAN1 they agree to have the PDCCH has the same antenna port as for RS resource. We just do not sure the transparent. 

Samsung: even for LTE there is the similar issue.

NTT DOCOMO: before RAN1 agreed the same antenna ports between PDCCH and RS, RAN1 agree that the SINR measurement should reflect the quality for PDCCH transmission. There is no significant issue in RAN1.

Nokia: We just have similar view as Samsung.
Decision:

Noted
R4-1709714
Initial discussion on RLM requirements for NR






  CR-  rev  Cat:  (Rel-15) v





Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our initial views on RLM requirements for NR.

Observation 1: UE should be able to do parallel RLM monitoring on X RLM-RS resources.
Observation 2: BLER level to derive Qin and Qout in RLM requirements should follow network configuration.
Observation 3: Hypothetical PDCCH transmission parameters should be selected based on typical network scheduling parameters.   
Observation 4: Periodicity of L1 OOS and IS indication is defined as typical measurement interval in RLM monitoring.
Observation 5: RLM evaluation time and measurement accuracy should be defined similarly as RRM measurement requirements, separately for CSI-RS and SSB based RLM.
Discussion: 

Decision:

Noted
Link level simulation assumptions
R4-1709625
Simulation assumptions for radio link monitoring in NR






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This paper provides the link level simulation assumptions for RLM in NR.
(for approval)
Discussion: 

NTT DOCOMO: what is the purpose for simulation compaign?
Nokia: we think the simulation is only needed for performance part.

Ericsson: in the core requirement, we need some analysis to decide the parameters.

NTT DOCOMO: there are several parameters in RAN4: delay, SNR values. But the measurement period can be decided without simulation.

Ericsson: we need the simulation to decide how many samples are needed and how much the power boosting is. The BLER is configured, is that what you mean?

NTT DOCOMO: the BLER target can be set without simulation work. UE can compare the SNR estimaited with the threshold. The threshold can be different with scenarios.

Mediatek: the length of DCI will impact the coding rate. I do not know how we can preceed without such information.

NTT DOCOMO: we can pick the most robust one for out-of-sync. I agree that we should consider the SCS. The most important thing is how to evaluate the interference. RAN1 had no agreement. How we can handle this depends, either we can wait for RAN1.

Nokia: the outcome of simulation is PDCCH performance, which will not be used for core requirement. We may do need the simulation for SNR estimation.

Ericsson: we need derive the period, i.e., how many samples are needed.

Samsung: How to model the interference has the big impact on the final requirements. For performance of multiple shots, what is the definition of multiple shots for measurement? We do not see any value of evaluations.

NTT DOCOMO: Interference is one scenario and the other scenario is noise. We can evalution how many samples are needed to achieve SNR.

Mediatek: the density is very important.

Intel: We try to figure out how we can run simulation without RAN1 completion of PDCCH. The first step is to ensure how SNR can reflect the PDCCH performance without the detailed PDCCH design.

NTT DOCOMO: Finally we need confirm such SNR based on SS block reflects the PDCCH performance.

Intel: SS block has different numeroglogy. I am not sure that we can do RLM just based on SSB.

Vivo: We shared the similar view as NTT DOCOMO. We should consider the interference which is discussesd in RAN1.

Ericsson: Intel comment will change the RAN1 agreement. RAN agreement is that SSB measurement should be prioritized. For MR issue, let us look at the progress in this week in other group and decide.

NTT DOCOMO: Agree with Ericsson. We can support SSB based RLM for the cases with the same SCS for SSB and control.

Intel: I do not challenge the RAN1 agreement. Our question is what we can achieve through the simulation. Without any PDCCH design, what is the criterion to decide the number of point?

Nokia: There are two kinds of simulations. We may need consider the interference part. And we also need to get the PDCCH design.

Ericsson: we need to check what the final parameters will be agreed in RAN1, like power boosting and aggregation level.

NTT DOCOMO/Nokia: we can evaluate the period and change the assumptions.

Huawei: what is the criterion to derive the period?

Nokia: this is like the RSRP evaluation and we can use that.

NTT DOCOMO: we also need to consider how to achieve the interference measurement. And we need consider that too.

Intel: In RSRP evaluation, the ideal RSRP is easy to find. Are we going to focus on AWGN channel? If we use fading channel, how can we evaluation?

Mediatek: one concern is that we put the thresholds too close to each other. We have concern on how far the thresholds are in-between. 

Ericsson: we also propose ETU70. What we should get is the delta SINR.

Huawei: we wonder how to derive the period here.

Samsung: MR is still unclear. We still have to model interference. Otherwise there is no sense to do the simulation. In the evalution, for fading channel, how can we get the ideal SINR?

NTT DOCOMO: we can agree in the principle that we need the evalution to derive the SINR.

Nokia: We do not have strong view to approve it now. There are suggestions from Huawei and Ericsson for SNR range. Simulation is feasible.

Ericsson: we are talking about the SNR rather than SINR. We should start from somewhere.
Decision:

Revised to R4-1709896 (from R4-1709625)
R4-1709896
Simulation assumptions for radio link monitoring in NR
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Source: Huawei, HiSilicon

Abstract: 

This paper provides the link level simulation assumptions for RLM in NR.
(for approval)
Discussion: 

Decision:

Approved
R4-1709783
Link-level simulation assumptions for RLM based on SS blocks






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Link-level simulation assumptions for RLM based on SS blocks. The proposed simulation assumptions for control channel parameters are used to derive the RLM in-synch/out-of-synch threshold. The in-synch threshold is derived based on BLER=2% for hypothetical control channel; the out-of-synch threshold is derived based on BLER=10% for hypothetical control channel.
Discussion: 

Decision:

Noted
R4-1709784
Link-level simulation assumptions for RLM based on CSI-RS






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Link-level simulation assumptions for RLM based on CSI-RS.
The proposed simulation assumptions for control channel parameters are used to derive the RLM in-synch/out-of-synch threshold. The in-synch threshold is derived based on BLER=2% for hypothetical control channel; the out-of-synch threshold is derived based on BLER=10% for hypothetical control channel.
Discussion: 

(to be postponed)
Decision: 

Postponed.
3.5.6
System level and link level Simulation [NR_newRAT]

3.5.6.1
System level evaluation [NR_newRAT]

Updated system level simulation assumptions
R4-1709323
System level simulation assumptions in NR RRM






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This paper provides updates on system level simulation assumptions in NR RRM. Updates compared with the approved assumptions are shown with track changes.

(for approval)
Discussion: 

Nokia: there is typo? For SSRP of a cell is the average of the N best SS blocks, what is the intention? 

Ericsson: In previous version, we delete the table 4 and forget to delete the reference for table 4.
Samsung: What is the purpose to have cell level measurement, which seems in the RAN2 scope?

Ericsson: we do not do the averaging. The definition should not be mentioned in the simuation assumption. UE should average across burst.
NTT DOCOMO: it would be better to decide the BS beamforming parameter and UE beamforming pararmeter. We do not fully understand BS beamforming how many beams used…?

Ericsson: I mean here from both UE and BS sides, we should set the beam equally.
Qualcomm: It is good to try to see if we can come up with the parameters we look at.

Ericsson: main point is to try to narrow down the beamforming parameters.
Decision:

Revised to R4-1709884 (from R4-1709323)
R4-1709884
System level simulation assumptions in NR RRM






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This paper provides updates on system level simulation assumptions in NR RRM. Updates compared with the approved assumptions are shown with track changes.

(for approval)
Discussion: 

Decision:

Revised to R4-1709903 (from R4-1709884)
R4-1709903
System level simulation assumptions in NR RRM
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Source: Ericsson

Abstract: 

This paper provides updates on system level simulation assumptions in NR RRM. Updates compared with the approved assumptions are shown with track changes.

(for approval)
Discussion: 

Decision:

Approved
Simulation results
R4-1709322
System Simulation results for NR RRM
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Source: Ericsson

Abstract: 

Additional system simulation results for indoor hotspot and urban macro scenarios at 30GHz.
In this paper, we provide system simulation results for indoor hotspot and urban macro scenarios, and make the following observations for SSB measurements:
Observation 1: The UE can detect approximately 15 beams or less in the baseline urban macro setup with a probability of 90%

Observation 2: The UE can detect approximately 8 cells or less in the baseline urban macro setup with a probability of 90%

Observation 3: Number of detected beams scales near linearly with number of transmitted beams in indoor hotspot scenario

Observation 4:  Number of detectable cells also increases significantly with number of transmitted beams in indoor hotspot scenario. With 32 beams, most UE can detect all 12 cells

Observation 5: For the 5 beam per cell indoor hotspot simulation UEs can detect up to 5 cells at the 90th percentile.

Observation 6: For the 5 beam per cell indoor hotspot simulation UEs can detect up to 9 beams at the 90th percentile.
Observation 7: The number of beams and cells which can be detected by the UE may be significantly increased (beams more than doubled at the median) due to UE beamforming.

Observation 8 Cell edge UEs are typically able to detect around the same number of cells but 2-3 fewer beams than the full population of UEs in the urban macro simulations without UE RX beamforming
Proposal 1: Number of beams and cells for NR is based on system simulation for omni UE directional antenna with some additional scaling to allow for RX beamforming

Observation 9: A significant proportion of the beams transmitted by cells are detected by many UEs at least for the best and 2nd best cells.
Discussion: 

LGE: for observation of number of cell and beam detection, Ericsson select 90%, which means only 10% UE can detect?

Ericsson: We need further discussion in RAN4. Taking mediun may be the wrong approach. All the beams could affect the measurement results. How to set the requirements based on the results is the other issue.
Mediatek: For the number of beam to be detected, if the intention is to determine the number, we may need to distinguish the beam detected from serving cell and beam from neighbour cells.

Ericsson: In the future we want to do that. We also need the mobility measurement on the serving cell.
Nokia: For #1, could you intend to use for both high and low frequency ranges.

Ericsson: apply to both frequency ranges. We did some evaluations to identify how many cells a UE can see.
Samsung: for genie-aided, it does mean a large number of beams?

Ericsson: two or three directions, totally two panels and two or 4 beams per panel. We can check that.
Huawei: For the cell edge UEs and the whole set of UE, the number is different. Which one should be used?

Ericsson: I am surprised at the little diffrerence between edge UE and the whole population of UEs. That may be caused by detecting a lot of beams. We need further discussion on how to set requirements.

Huawei: furthermore the number of beams to be detected, the number for cell edge UE is smaller than the number of whole set of UE. But the cell edge UE may see more beam and cells than center UE. What is the reason for difference?

Ericsson: that is because we include the serving cell beam. We may take Huawei proposal to look at the number of beams for neighbour cell. 
Decision:

Noted
R4-1709343
System Level Simulation Results for NR RRM
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Source: Samsung

Abstract: 

In this contribution, we provide our initial evaluation results based on the agreed system level simulation assumptions and our simulation methodology. Based on the above evaluation results and analysis, the following observations could be obtained.

Observation 1: Based on the simulation methodology, for 4GHz UMi scenario (ISD=200m), 1~4 beams and only 1 cell can be detected when the side condition is set to 6 dB. 

Observation 2: For 4GHz UMa scenario (ISD=500m), the SINR distribution is so bad that it is hard to detect any beams or cells.
Observation 3: For 30GHz UMi scenario (ISD=200m), 1~3 beams and 1 cell can be detected for 10%/20%-tile SINR value when the side condition is set to 6 dB.

Observation 4: For 30GHz UMa scenario (ISD=200m), 1~6 beams and 1~2 cell can be detected.

Furthermore, we present our considerations on the simulation methodology and simulation assumptions.

Proposal 1: RAN4 firstly narrow down the parameter options listed in the agreed simulation assumptions for better result alignment, in the meantime, RAN4 begin to discuss the system-level simulation results’ role in deriving RAN4-related requirement.
Observation 5: SINR distribution simulation results are very sensitive to UE noise figure, system bandwidth, BS Tx power, maximum directional gain of an antenna element GE,max (both BS and UE), Inter site distance (ISD), UE distribution, and number of SS blocks and beam directions.

Proposal 2: For dense Urban scenario, RAN4 adopt option-1 for “mix of O2I penetration loss models for higher carrier frequency”, and for urban macro scenario, RAN4 adopt 100 users per TRP only and adopt option 1 for “mix of O2I penetration loss models for higher carrier frequency”, as indicated in below table:  

	Parameters
	Dense urban
	Urban macro

	UE distribution
	20% Outdoor in cars: 30km/h,

80% Indoor in houses: 3km/h

100 users per TRP for full buffer traffic in Macro layer
Mix of O2I penetration loss models for higher carrier frequency

-
Option1
-
Low loss model – 80%

-
High-loss model – 20%
	20% Outdoor in cars: 30km/h,

80% Indoor in houses: 3km/h

100 users per TRP for full buffer traffic

Mix of O2I penetration loss models for higher carrier frequency

-
Option1
-
Low loss model – 80%

-
High-loss model – 20%


Proposal 3: RAN4 adopt the following beam sweeping assumption for future result alignement, as indicated in below table: 
	Number of SS blocks (beams)
	Beam direction

	K = 1 (for 4GHz)
	102 degree down tilting, no beam sweeping

	K = 4 (for 4GHz)
	Beam directions for BS (4 Tx beams):

Azimuth angle [-45, -15, 15, 45] degree
Zenith angle  [102+0] degree

Beam directions for UE:

Omnidirectional

	K = 8 (for 30GHz)
	Beam directions for BS (8 Tx beams):

Azimuth angle: [-45, -15, 15, 45] degree
Zenith angle: [102+0, 102+10] degree

Beam directions for UE (4 Rx beams):

Azimuth angle: [-67.5, -22.5, 22.5, 67.5] degree
Zenith angle: [90] degree

	K = 16 (for 30GHz)
	Beam directions for BS (16 Tx beams):

Azimuth angle: [-52.5, -37.5, -22.5, -7.5, 7.5, 22.5, 37.5, 52.5] degree
Zenith angle: [102+0, 102+10] degree

Beam directions for UE (4 Rx beams):

Azimuth angle: [-67.5, -22.5, 22.5, 67.5] degree
Zenith angle: [90] degree


Discussion: 

LGE: for Ob#1 and #2, based on the simulation results, just one cell per beam can be detected. But yesterday we discussed the capability. Companies said that we can reuse the LTE capability. We wonder how we can relate the capability to sytem simulation results.

Samsung: it should be -6dB as criterion. It is very good question. From our understanding, some companies proposed to use beam number as dimension to define the capability. We do the simulation. When we get the number of cell and we get the number of beam.
NTT DOCOMO: we agree with the proposal. We can down-select based on system simulation. I guess in the UMa case, why is this viewed as worst case.

Samsung: below 6GHz, the ISD is < 500meters. For many UEs there are noise limited case, where it is hard for UE to detect the signals. That is the reason why the number of beams and cells are the same.

LGE: For the sub-6GHz case, we do not use the simulation results to define the capability. I am not sure how to define the capability for sub-6GHz.

NTT DOCOMO: I think for below 6GHz there would be no difference between LTE and NR for parameters. This is the exact the same as for LTE case. We propose to reuse LTE for NR below 6GHz. Samsung’s results are not aligned with ours.
Decision:

Noted
R4-1709378
System Level Simulations for NR
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our simulation results for 4GHZ and 30GHz. Based on the discussion we make following observations:

Observation 1: Omni directional antenna assumption should not be used when developing UE requirements for higher carrier frequencies.

Observation 2: At higher frequencies, the UE is able to detect more cells than at lower frequencies.

Observation 3: For below 6GHz it seems possible to re-use E-UTRAN requirements concerning number of intra-frequency cells the UE shall be able to monitor.

More simulations are needed to decide the number of cells above 6GHz as well as the number of beams.
Discussion: 

Intel: On Ob#2, we wonder what is the assumption behind that? Do we assume the same larger L?

Nokia: for Intel, here we are using eleven beams. We are using two panels. 
Ericsson: for 30GHz cells, we saw the larger number of beams. I want to have more details how the beamforming is done.

Nokia: We do not have multiple layers. Based on the results, it seems that we can narrow down to see some alignment.
Decision:

Noted
R4-1709440
System level evaluation results for NR RRM
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Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we showed our initial evaluation results based on the agreed system level simulation assumptions. Based on the evaluation results, we presented our views on the RRM requirements such as side condition for cell/beam detection and measurement. We made following observations and proposals.
Observation 1: In each scenario, BS antenna configuration for SS/PBCH block beamforming, beamforming directions and number of SS/PBCH blocks for beam sweeping would have large impact on system level simulation results.
Proposal 1: Companies providing system level simulation results are recommended to also provide their assumption on BS antenna configuration for SS/PBCH block beamforming, beamforming directions and number of SS/PBCH blocks for beam sweeping.
Observation 2: For lower frequency bands such as LTE frequency bands, RRM requirements such as SINR side condition and number of cells to be measured and detected can basically reuse those in LTE.
Observation 3: -6 dB as SINR side condition would be reasonable value for cell detection and SS/PBCH block based RSRP measurement basically in all frequency ranges.
Observation 4: UE measurement capability such as number of cells/beams UE shall be capable of performing measurement would need to be increased for higher frequency bands compared with that for lower frequency bands.
Discussion: 

Qualcomm: 64 beams seems like extreme. We should not design the requirements based on that.

NTT DOCOMO: for minimum requirements, we should assume the extreme case.

Qualcomm: if we end up with the huge number of beams, it is huge burden to UE.

NTT DOCOMO: We should consider UE perspective. If UE does not support sufficient number of beams, the meaning to support extreme case will be gone. We do not require UE to measure the huge number of beams.

Qualcomm: I disagree. We can optimize for the typical case. What is the extra cost to optimize the scenario? The performance may not be good as UE measure a limited number of beams.

Ericsson: support NTT DOCOMO and 64 beams are possible. gNB may transmit 64 or 50 beams. UE need work under such scenario.

NTT DOCOMO: I do not say that we should optimize for extreme case but we need support extreme case.

Decision:

Noted
R4-1709527
Discussion and simulation results for NR SLS
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Source: LG Electronics Inc.

Abstract: 

In this contribution, we provide simulation results for the number of detected cells and beams according to the number of Tx beams and UE Rx antenna types, and based on simulation results, we observe

Observation 1: Depending on carrier frequency ranges, the number of detected cells and beams is different due to the number of Tx beams and path loss property of carrier frequency.

Observation 2: Depending on UE Rx antenna type such as beamforming and omni-direction, the number of detected cells and beams for beamforming Rx antenna is larger than that for omni-directional Rx antenna.

Based on observations, we propose

Proposal: RAN4 should consider different measurement capability definition by following perspectives:

· The number of Tx beams
· Omni-directional Rx antenna and beamforming Rx antenna for UE

Discussion: 

NTT DOCOMO: regarding proposal, I think depending on number of Tx beam is difficult. The requirements may not depend on the number of Tx beam. We think it should be based on frequency range.

LGE: it is difficult to depend on Tx beam number. Depending on frequency ranges seems OK.
Qualcomm: do not think the proposal makes much sense. The requirements should be agnostic to how many Rx beams.

LGE: UE Rx beamforming case I am not sure how we can distinguish 
Ericsson: for NTT DOCOMO, UE should work well for cases with different number of Tx beams. 

LGE: the best way is that we consider the number of Tx beams but it may not work.

Qualcomm: on how to handle the Rx beamforming, it is difficult to handle. We define the requirements and we need to meet the certain delay. There would be some boundary. We do not assume any beamforming on the UE side, which should not be specified in the requirements.
Decision:

Noted
R4-1709647
Updated system level simulation result for NR






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution provides the preliminary system level simulation results for NR. Furthermore two metrics are provided to observe the statistics characteristic of “cell edge” UEs.

Observation 1: By using alternative 1 when 8 SS-blocks within SS burst set are transmitted, 3 beams and 2 cells can be detected providing side condition is about -6dB.

Observation 2: By using alternative 2 when 8 SS-blocks within SS burst set are transmitted, 4 beams and 3 cells can be detected providing side condition is about -6dB.

Observation 3: By using alternative 1 when 24 SS-blocks within SS burst set are transmitted, 4 beams and 2 cells can be detected providing side condition is about -6dB.

Observation 4: By using alternative 2 when 24 SS-blocks within SS burst set are transmitted 6 beams and 3cells can be detected providing side condition is about -6dB.

Discussion: 

Decision:

Noted
R4-1709724
Further System Simulation Results for Beam Management
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Source: Qualcomm Incorporated

Abstract: 

We make the following proposals in this paper: 

Proposal 1: RAN4 must develop approaches for limiting the searcher complexity of number of SS beams that can be detected and measured. 

Proposal 2: RAN4 must clearly define detection thresholds for the post-beamforming SINR for cell detection and reduce the complexity of cell/beam search.  

Proposal 3: RAN4 must incorporate static system/link level simulations along with mobility based simulations to arrive at a reasonable delay/latency (X ms) in detecting a beam at the UE side relative to a certain allowed SINR detection threshold (Y dB). 

Discussion: 

Ericsson: There are some differences in the assumptions. On #1, we need take the cell search complexity into account. We need to ensure the good beams are monitored. Aout the detection threshold, for LTE we do not have such requirements but we have the side condition under which the requirements are defined. For #3, the proposal is to do dynamic system level simulations. That would be a good thing to look at. But considering the time scale, we really need to conclude on the results. 

Qualcomm: with saying threshold, we consider the side condition. I agreed that we have time unit. But we have no good way to define.
Samsung: I have question for #3. To derive the delay, we need link level simulation. But we are not sure how system level simulation is realted to delay.

Qualcomm: From mobility point of view, UE may not need to search more frequenctly.

Huawei: We can check the handover failure rate from system point of view. I just wonder whether we have enough time to do the simulation. 

Qualcomm: for sub-6Ghz, we should reuse the LTE results. For mmWave, we can assume not to do 30km/h. Even for that, my feeling is to do search more often.

Mediatek: I agree with proposal #1 which is linked to the discussion in capability.

Qualcomm: Could you clarify?

Mediatek: it should be per-frequency layer.

Qualcomm: What is the total number that you referes to?

Intel: from testing point of view, we could not know how many beams that UE monitors. I think that we should consider capability for cell only.

Ericsson: If choosing best M, UE may need to monitor many beams. 

Qualcomm: we need the requirements based on this M. otherwise UE need do search on many hundreds of beams.

Intel: what is the corresponding UE behaviour for M=3 for example? If the total beam number is 8, how can UE do? There would be different UE behaviours. If UE just reports 3, then it is capability.

Qualcomm: UE has the capability for total number and just pick best 3 for each cell.
Decision:

Noted
3.5.6.2
Link level evaluation [NR_newRAT]

Request of input on key parameters
R4-1709862
Request for input on key deployment factors for definition of link-level channel models for RRM and demod requirements
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Source: Keysight Technologies UK Ltd

Abstract: 

This paper outlines the main open issues that need to be resolved by the demod and RRM community before the testability SI can conclude on the key parameters that will drive the definition of the baseline demod and RRM test methods by the Dec 2017 deadline. The requests are as follows:

1. What deployment scenarios (indoor, outdoor, LoS, NLoS, ISD, delay spread, UE speeds etc.) are expected within the Rel-15 timeframe?

2. What dynamic geometry channel models are expected within the Rel-15 timeframe?

3. It is requested that operators and vendors define at least one Tx antenna pattern that is considered typical of initial NR deployment.

4. What criteria should be used to define the direction of the gNB Tx antenna when spatially filtering antenna-independent channel models?

5. Is there a need to consider more than one Tx antenna pattern?

What expectations based on measurements or other sources do operators and vendors have for the expected cluster count and range of AOA and ASA?
Discussion: 

Qualcomm: For the first question, I think indoor and outdoor/LOS and NLOS. For ISD, it depends on the deployement. For UE speed, 30km/h is upper bound. For dynamic, I assume that we can use CDL model. For Tx antenna, BS vendor can comment, 16 beam per site. On how many beams for test, we have never more than two neighbours for LTE. I think we can follow that.
Ericsson: First of all, here we are discussing the core requirements. We won’t have any picture for the testing. I think that Qualcomm feedback does not fully answer to questions for test cases directly. The tests targets the funcitionalty that we want to test. That should be taken into account when we start the design of testing.
Intel: we have the good summary of the questions. From my side, we do not have immediate answers. But we do not need discuss the comprehensively on the testing. I wonder whether we can solve this in the one place.

Keysight: a little bit. There are some discussions on some part. The core requriements based on corner cases would not be necessary. We can do it in sweep rays. Even we assume black box test, we are struggling. We can figure out a way to address the complexity.
Mediatek: In RAN1, they have already the 3D channel model. In 36.101 we have only the simple model. In that case, the model has already fulfilled the test purpose. The similar thing will happen for NR. Currently Ran1 had discussed on the beam management. We are not sure that will have impact on channel model.
Qualcomm: that is for conducted test. 
R&S: one of the problem is that the requirements are divided into two groups. I would encourage the people to study more. We should conclude on some practical environment. We should have test ready by next year. 
Intel: the intention from keysight is more useful. At least for some questions, we should not limit the capability of channel model. The model should provide the sufficient capability to define the requirements. Maybe we can list more the comprehensive points that we should consider. Some question is related to how many cells to be modelled.
Decision:

Noted
3.5.6.2.1
Cell detection [NR_newRAT]
Way forward
R4-1709621
Way forward on cell identification
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Source: Huawei, HiSilicon

Abstract: 

· Measurements based on SS block 
· The requirements on cell identification delay include PSS/SSS detection latency and one measurement period of SS block RSRP.
Tidentify_SS_block= TPSS/SSS_sync + T measurement_period_SS_block-RSRP
· Measurements based on CSI-RS for L3 mobility 
· The requirements on cell identification delay include PSS/SSS detection latency, DMRS detection time, NR-PBCH reading time and one measurement period of CSI-RSRP.

Tidentify_CSI-RS= TPSS/SSS_sync + TPBCH-DMRS + TMIB +T measurement_period_CSI-RSRP
Discussion: 

Decision:

Revised to R4-1709885 (from R4-1709621)
R4-1709885
Way forward on cell identification
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Source: Huawei, HiSilicon, NTT DOCOMO
Abstract: 

· Measurements based on SS block 
· The requirements on cell identification delay include PSS/SSS detection latency and one measurement period of SS block RSRP.
Tidentify_SS_block= TPSS/SSS_sync + T measurement_period_SS_block-RSRP
· Measurements based on CSI-RS for L3 mobility 
· The requirements on cell identification delay include PSS/SSS detection latency, DMRS detection time, NR-PBCH reading time and one measurement period of CSI-RSRP.

Tidentify_CSI-RS= TPSS/SSS_sync + TPBCH-DMRS + TMIB +T measurement_period_CSI-RSRP
Discussion: 

Agreement: change Tindex to TSSB_time_index.
Decision:

Approved
UE behaviour and cell search requirements
R4-1709337
UE behaviors in NR Cell Search
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Source: MediaTek inc.

Abstract: 

In this paper, we discuss NR cell search for initial access, IDLE mode and CONNECTED mode. We also discuss the issue of extra time for PBCH decoding. We have the following observations and proposals:

Observation 1: Given the same raster, the initial cell search delay of NR could be 4 times longer than that of LTE.
Observation 2: SMTC for all frequency layers should be provided in SIB together with the information about intra-frequency and inter-frequency neighboring cells to be access by IDLE mode UE.
Observation 3: If network does not configure UE to report the SSB-level RSRP, UE is not required to know time index.
Observation 4: If network configures UE to report the SSB-level RSRP, UE is required to perform blind detection on PBCH DMRS and UE may also need to decode neighboring cell PBCH for the time index.
Observation 5: PBCH decoding demands higher complexity than blind detecting on PBCH DMRS sequence.
Proposal 1: IDLE mode UE is not required to perform cell search on the time intervals outside the indication of SMTC.
Proposal 2: Additional reporting delay should be allowed if UE needs to acquire time index before measurement reporting.
Proposal 3: RAN4 to further discuss the amount of time for additional reporting delay for time index acquisition.
Discussion: 

Intel: for Ob#3, this is SSB index does not required, even if sync scenario, the SSB index is needed to acquire the slot level sync.

Mediatek: We do not know why the network should need to know the slot index.

Intel: when you try to sync with the cell, you need not only the symbol level sync but also slot level sync. Without decoding the index, UE cannot know the slot boundary.

Huawei: UE only needs to know the PCI and symbol boundary.

Mediatek: have the same answer as Huawei.
ZTE: We share the similar views. For Ob#4, cell RSRP should be derived at higher layers. Blind detection is needed.

Mediatek: The cell0level is derived from SSB-level RSRP. From UE perspective, UE should do the L1 filtering based on tightly related and do not need the index.
Ericsson: We should define two sets of requirements : one does not require to report the index; the other does.
Nokia: We have similar view as Ericsson. In case that index is not needed, we need different requirements.
Decision:

Noted
R4-1709418
Further discussion on NR cell identfication requirements
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Source: Intel Corporation

Abstract: 

In this contribution some consideration on NR cell identification requirements was provided. The following observations and proposals can be drawn: 

Observation 1: Slot / SS burst boundary are still ambiguous with PSS/SSS detection unless the SS blocks index known.

Observation 2: SS block index which are required to acquire the correct slot/SS burst timing boundary can be obtained with 

· PBCH DMRS index detection if L= 8 or L=4

· PBCH DMRS index detection and PBCH payloads decoding if L= 64
Observation 3: From RAN4 perspective when defining the NR cell identification requirements the more considerations are desired in comparison with in LTE.

· PBCH DMRS detection delay in sub-6GHz bands
· Both PBCH DMRS detection and PBCH decoding delay in mmWave bands
Proposal 1: The delay requirement for NR cell identification can be composed of:

· NR PSS/SSS detection delay

· SS RSRP measurement delay

· PBCH DMRS detection delay in sub-6Ghz band or “PBCH DMRS detection + PBCH decoding delay” in mmWave bands

Proposal 1a: The delay requirement for NR cell identification can be composed of:

· NR PSS/SSS detection delay

· SS RSRP measurement delay (including PBCH DMRS detection delay)

· PBCH decoding delay” in mmWave bands only

Discussion: 

Decision:

Noted
Evaluation of NR cell identification
R4-1709334
Link level simulation results for NR cell detection
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Source: MediaTek inc.

Abstract: 

In this paper, we provided initial results for single cell PSS/SS detection in NR sub-6G band, for a number of parameter combinations according to the simulation assumptions agreed in [1]. The results should be taken into account when RAN4 discusses the requirements.

Observation 1: For sub6GHz, the impact of the subcarrier spacing on the NR-PSS/SSS detection time depends on the channel profile’s delay spread.

Observation 2: Different Doppler shift will result in different cell search performance in TDL channel profile.

Proposal 1: Align the TDL channel Doppler shift in simulation assumption.

Proposal 2: One shot performance should be provided during simulation alignment between companies.

Observation 3: The NR-PSS/SSS detection time seems to be accepted by using 2 receivers.

Discussion: 

Samsung: in general, we agree most of observations and proposals. For proposal #1, we think that the Doppler shfit should be different from different subcarrier spacings. For observaiotn #3, what do you mean by two receivers?

Mediatek: it is two receivers.
Nokia: For #1, we also raised this issue in our paper whether we should define the speed or Doppler shfit.

Mediatek: either way is fine.
Decision:

Noted
R4-1709349
Cell detection evaluation results
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Source: Samsung

Abstract: 

In this paper, we updated the link level simulation results for PSS/SSS detection. It is seen that a maximum of 5 shots are enough to achieve the 90% cell detection probability for all simulated scenarios with SCS 15 kHz and 30 kHz.
Discussion: 

Decision:

Revised to R4-1709877 (from R4-1709349)
R4-1709877
Cell detection evaluation results
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Source: Samsung

Abstract: 

In this paper, we updated the link level simulation results for PSS/SSS detection. It is seen that a maximum of 5 shots are enough to achieve the 90% cell detection probability for all simulated scenarios with SCS 15 kHz and 30 kHz.
Discussion: 

Qualcomm: we do not see the ETU simulation for mmWave.

Samsung: the simulation is based on the agreed simulation assumptions. We provide all the results. We also see that ETU30 channel is not proper here.
Decision:

Noted
R4-1709417
Link level simulation results for PSS/SSS detection in NR
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Source: Intel Corporation

Abstract: 

In this contribution the further simulation assumption and results for NR cell identification link level simulation were provided. 
Observation 1: In case of a single omni-directional TX beam the cell detection performance in NR sub-6GHz bands can be improved by RX beam selection diversity gain which depends on the number of receiver antennas/beams.

Observation 2: The cell detection performance improvements in NR mmWave bands was contributed from TX beamforming gain instead of RX beam selection diversity gain.

Proposal 1: When RAN4 evaluated NR cell detection performance, single TX beam and multiple TX beams shall be considered for sub-6GHz bands and mmWave bands respectively.

Observation 3: In sub-6GHz EPA channel with the single omni-directional TX beam, UE can obtain significant gain (about 6dB) by RX beams sweeping. 

Observation 4: It seems not sensible to provide the simulation results of 90th percentile cell detection delay without the appropriate SINR side condition for NR multiple TX/RX beams.

Proposal 2: The realistic SINR side condition for NR cell identification shall be agreed firstly.

Discussion: 

Qualcomm: what is the Rx beamforming for sub-6GHz.

Intel: it is like digital beamforming. You can choose DFT codebook. We might see the chance to see the diversity. 
Samsugn: Agree with observation 1 and 2. For proposal #1, we think 1 beam is enough. From the worst case perspective, simulation of 1 Tx beam would be enough.

Intel: for the number of Tx beam, the main effect is on the delay perspective. If we have Tx beam, we may or may not match the Tx and Rx beam without the same SS burst. When Tx has the granularity, no one can ensure the match between Tx beam and Rx beam.
Ericsson: Do you intend to extend the delay for sub-6GHz. UE should meet the requirement. We do not need model Rx beam.
ZTE: for the number of Tx beam, UE need to serach all the SS block during the SMTC period. 
Nokia: we do not need to model the number of beam number in the simulation. Finally the side condition can cover it. That would be some extra delay. Does UE need to do the Rx beamforming for sub-6GHz.
Samsung: there would be multiple SS blocks in the burst, the cell search delay will be reduced. We prefer to use one SS block in the burst.
Qualcomm: Rx beam sweeping should not be the baseline.

Intel: we are fine to define the requirement based on single Rx other than Rx beam sweeping. But we can see the significant performance difference with and without beamforming at Rx. For RAN4, we can only consider the single Tx. In reality, let us assume that you have four SS blocks. UE has four beam. There would be 16 combinations. That may or may not result in faster searching. We can define requirements based on singe Tx. In the reality the UE performance will depends on the Tx number.
Decision:

Noted
R4-1709441
Link level evaluation results on NR-PSS/SSS detection
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Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we showed our initial evaluation results regarding PSS/SSS detection delay based on the agreed link level simulation assumptions. Based on the evaluation results, we presented our views on the requirements for cell identification requirements and made following observations and proposals.
Observation 1: NR-PSS/SSS cell detection could be achieved with fewer samples than those required for LTE PSS/SSS detection since NR-PSS/SSS consists of longer sequence mapped to larger number of subcarriers compared with LTE-PSS/SSS.

Proposal 1: Required number of samples for cell detection to derive cell detection delay requirements should be less than LTE case.

Observation2: EPA5 and ETU30 would not be suitable channel model for link level simulation on 30 GHz carrier frequency case, and hence simulation results in CDL models should be discussed at least for 30 GHz carrier frequency.
Observation3: There would be no need to evaluate the case of K =4 since UE has no idea on which SS/PBCH block is actually transmitted in cell detection procedure.
Discussion: 

Decision:

Noted
R4-1709526
Discussion and simulation results for cell detection
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Source: LG Electronics Inc.

Abstract: 

In this contribution, we provide simulation results for cell detection performance. Based on simulation results, we observe:
Observation 1: For AWGN and TDL_D, one shot detection is feasible under -8~6dB SINR.

Observation 2: For fading channel, 2 or 3 accumulations for SS block are required especially -8 and -7dB SINR.

From observations, to define cell identification delay, we propose:
Proposal 1: RAN4 needs to consider two SS block accumulations to define cell identification delay under fading channel condition.

Proposal 2: RAN4 needs to consider separate requirement with and without UE Rx beamforming for cell identification delay.

Discussion: 

Ericsson: for #2, how does the network know? We believe that is UE implementation.

LGE: if there was some indication, the network could know.
Qualcomm: on #1, do we need such requirements from system point of view. 

LGE: our intention is to consider the fading condition for cell detection.
Decision:

Noted
R4-1709620
Further consideration on cell identification in NR
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Source: Huawei, HiSilicon

Abstract: 

This contribution provides some analysis on cell identification in NR. The following proposals are given: 

Proposal 1: For the measurements based on SS block, cell identification delay includes PSS/SSS detection latency and one measurement period of SS block RSRP.

Proposal 2: For the measurements based on CSI-RS for L3 mobility, it is suggest that the cell identification delay includes PSS/SSS detection latency, DMRS detection time, NR-PBCH reading time and one measurement period of CSI-RS RSRP.

Discussion: 

Ericsson: for #1, the paper is talking about the measurement for RSRP but it seems that measurement period for SSB. For #2, it is on phase II.

Huawei: for #1, if UE needs to report SSB index, UE needs to acquire that index. For #2, we can postpone to phase II.
NTT DOCOMO: For Ericsson comment, for SSB based measurements, there are many scenarios. In above 6GHz, PBCH needs be decoded. There would be two two use cases for decoding PBCH.
Ericsson: we should define two set of agreements which we agree. But for #2, it is out of scope by Dec.

Huawei: agree to introduce two sets of requirements with/without pBCH decoding.

Intel: the reason why RSRP is reported after SSS detection is to make sure that the detection is realiable. In that sense, we wonder whether the index reading is necessary.

Huawei: according to the network configuration, if network configured UE to report with the index, UE need to do this.

Mediatek: Whether to report the index or not is discussed in RAN2. Maybe network can configure to help UE more efficiently.

Intel: RAN2 is discussing about whether the index is associated with RSRP or not. But the network may or may not configure UE to report such index.
Decision:

Noted
R4-1709622
Updated simulation results of PSS/SSS dectection in NR
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Source: Huawei, HiSilicon

Abstract: 

Based on RAN1 agreements on NR-SS sequence design, this contribution provides our simulation results of PSS/SSS detection latency, which are suggested to be considered for the cell identification requirements in NR.
Observation 1: It seems that the subcarrier spacing do not significantly impact the NR-PSS/SSS detection time.

Observation 2: The NR-PSS/SSS detection time are reduced by using 4 receivers.

Discussion: 

Qualcomm: even for above 6GHz, you consider 4x4 MIMO.

Huawei: it is just evaluation.

Qualcomm: it should consider the reality. 4 Rx means four active arrays. There is no chance to do that for mmWave.

Huawei: Whether to use is as baseline depends on the performance gain.
Samsung: do you use receiver beamformimng or diversity?

Huawei: the Rx beamforming gain is taken into account.
Decision:

Noted
R4-1709735
PSS/SSS detection in NR: updated link level simulation results
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Source: Qualcomm Incorporated

Abstract: 

In this paper, we provided updated results for PSS/SS detection in NR bands, for a number of parameter combinations according to the simulation assumptions agreed in [2]. The results should be taken into account when RAN4 discusses the requirements.
Discussion: 

Ericsson: we need add the certainty to peridocity. After SSB, UE receives the signalling.
Decision:

Noted
3.5.6.2.2
SS block measurement [NR_newRAT]

Evalution of SSB based RSRP
R4-1709301
SS block RSRP link level simulation results
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Source: intel

Abstract: 

In this contribution some consideration on NR link level simulation assumptions for NR SS RSRP was provided. The following proposals can be drawn: 
Proposal 1: The simulation result for K=1 can be used a baseline case for the first stage to calibrate the result and converge the simulation assumptions in needed.

Discussion: 

Decision:

Noted
R4-1709332
Simulation Results for RSRP Measurement Accuracy of NR
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Source: MediaTek inc.

Abstract: 

In this contribution, the simulation results for NR measurement accuracy are presented. It is observed that

Observation 1: The measurement accuracy has no significant improvement when sample number N≥3.

Observation 2: When sample number is larger than 3, the measurement accuracy of NR-SSS RSRP method is good enough.

And we propose

Proposal 1: Sample number should be at least no smaller than 3 for RSRP measurement.

Proposal 2: RSRP measurement requirement is specified based on SSS only. Whether the PBCH DMRS should be used is UE implemenation. 

Proposal 3: RAN4 to dsicuss the measurement period and sample number used in one L1 output.

Discussion: 

NTT DOCOMO: regarding the whether we utilize SSS/PSS, we observe that the large sample number for measurement is used to improve the performance but there is conflict.
Decision:

Noted
R4-1709442
Link level evaluation results on SS-RSRP
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Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we showed our evaluation results regarding SS-RSRP measurement based on the agreed link level simulation assumptions. Based on the evaluation results, we presented our views on the requirements for SS-RSRP measurement. We made following observations.
Observation 1: Thanks to larger number of REs used for measurement in NR SS-RSRP than that assumed for LTE RSRP accuracy requirements, even one-shot NR SS-RSRP measurement can meet LTE RSRP accuracy requirements in some scenarios.
Observation 2: Since RSRP measurement accuracy has an impact on NW coverage and system performance, more accurate measurement than that in LTE is preferable for NR. NR SS-RSRP accuracy can be significantly improved by utilizing both NR-SSS and PBCH-DMRS to derive SS-RSRP.
Observation 3: Delay and accuracy requirements for SS-RSRP should be discussed based on link level simulation results in case of less than 5 measurement samples since measurement based on less number of samples would be beneficial in terms of UE battery and delay for measurement reporting.
Discussion: 

Decision:

Noted
R4-1709498
Updated simulation results for SS block measurement






  CR-  rev  Cat:  () v





Source: CMCC

Abstract: 

This contribution provides simulation results of SS block measurement. The proposals are:
Proposal 1: it is proposed that the measurement accuracy of NR shall be no worse than the measurement performance of LTE (+-4.5 dB).
Proposal 2: it is proposed to consider specifying measurement requirements based on 3 measurement samples on the condition that the mobility performance can be guaranteed.
Discussion: 

Decision:

Noted
R4-1709623
Updated simulation results of SS block measurement accuracy in NR
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Source: Huawei, HiSilicon

Abstract: 

Based on the agreed simulation assumptions in last RAN4 meeting, this contribution provides our simulation results of SS block RSRP measurement accuracy, and some observations are given as follows:

Observation: it seems that the RSRP measurement accuracy with four receivers is better than that with two receivers.

Discussion: 

Decision:

Noted
R4-1709785
Updated link level simulation results for SS block based measurements
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Source: Ericsson

Abstract: 

Updated link level simulation results for SS block based measurements.
The following have been proposed in the paper:

· Proposal 1:For 15 kHz and 30 kHz subcarrier spacings, LTE RSRP accuracy requirements may be reused, at least as a starting point.

· Proposal 2: SSS-based RSRP accuracy requirements are derived based on 3 samples, at least for 15 kHz and 30 kHz subcarrier spacings.

Discussion: 

Decision:

Noted
3.5.6.2.3
Other link level simulation assumption [NR_newRAT]

Evalution of PBCH
R4-1709642
updated PBCH simulation assumption
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Source: Huawei, HiSilicon

Abstract: 

Simulation assumption.
The proposed simulation assumptions are used to derive the Basic SI reading time. 
Basic SI reading time = 99%-ile of the number of SS-blocks required to successfully decode the NR-PBCH.
Discussion: 

NTT DOCOMO: as we mentioned there would be two cases: based on DMRS+PBCH; based on DMRS. For DMRS pattern, RAN1 confirm the working assumption. We should have assumptions on both cases.

Huawei: Although there was not final agreement, we have the range and can do the simulation. We think the simulation is still feasible. For demodulation, the propagation condition is AWGN. The sequence does not impact the evaluation.

NTT DOCOMO: There would be two cases. We need to clarify two cases.
Nokia: we think that there are other channels and other issue we raised in our paper needs be considered.
Decision:

Revised to R4-1709886 (from R4-1709642)
R4-1709886
updated PBCH simulation assumption
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Source: Huawei, HiSilicon

Abstract: 

Simulation assumption.
The proposed simulation assumptions are used to derive the Basic SI reading time. 
Basic SI reading time = 99%-ile of the number of SS-blocks required to successfully decode the NR-PBCH.
Discussion: 

Decision:

Revised to R4-1709906 (from R4-1709886)
R4-1709906
updated PBCH simulation assumption
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Source: Huawei, HiSilicon

Abstract: 

Simulation assumption.
The proposed simulation assumptions are used to derive the Basic SI reading time. 
Basic SI reading time = 99%-ile of the number of SS-blocks required to successfully decode the NR-PBCH.
Discussion: 

Decision:

Revised to R4-1709908 (from R4-1709906)
R4-1709908
updated PBCH simulation assumption
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Source: Huawei, HiSilicon

Abstract: 

Simulation assumption.
The proposed simulation assumptions are used to derive the Basic SI reading time. 
Basic SI reading time = 99%-ile of the number of SS-blocks required to successfully decode the NR-PBCH.
Discussion: 

Decision:

Approved
R4-1709649
Link level simulation results for PBCH acquisition
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Source: Huawei, HiSilicon

Abstract: 

This contribution provides link level simulation results for NR-PBCH acquisition time. Based on the above discussion, further evaluations are suggested for other scenarios. 

Observation 1: For -8dB SNR with 2Rx implementation, NR-PBCH reading time is 25ms (2 attempts) assuming 20ms SS burst set periodicity.

Observation 2: For -4dB SNR and above with 2Rx implementation, NR-PBCH reading time is 5ms (1 attempt) assuming 20ms SS burst set periodicity.
Observation 3: For -8dB SNR and above with 4Rx implementation, NR-PBCH reading time is 5ms (1 attempt) assuming 20ms SS burst set periodicity.
Discussion: 

NTT DOCOMO: for PSSS evaluation, the SNR -6dB is assumed. Why do you use the different SNR values from -6dB in your simulation?

Huawei: we would like to compare the performance with 2Rx and 4Rx.
Decision:

Noted
R4-1709443
Discussion on other link level simulation assumptions
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Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we presented our views on the agreed assumptions for PBCH reading and other link level simulation assumptions such as for RLM and for CSI-RS based RRM measurement. We made following observation and proposal.
Observation 1: PBCH reading corresponds to multiple scenarios, and UE would perform different procedure(s) in different scenarios.
Proposal 1: RAN4 needs to clarify scenario (i.e., motivation for evaluation) and corresponding UE procedure(s) to be evaluated in the simulation for PBCH reading.
Observation 2: RAN4 may need to discuss further on what is expected outcome from link level simulation on RLM.
Observation 3: RAN4 may need to carefully study on SINR side condition for NR CSI-RS based measurement since the usage scenario of CSI-RS based measurement may be different from that in LTE.
Discussion: 

Decision:

Noted
R4-1709713
Initial simulation results for NR PBCH
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we provided our views on simulation assumptions and our initial simulation results for SSS based RSRP. 

On the simulation assumption we have the following proposal. 

Proposal 1: RAN4 to discuss PBCH precoding, delay spread for TDL/CDL channels and UE speed assumption for NR PBCH simulations.

We have the following observations from the initial simulation results. 

-
With 5ms SSB burst period, the overall PBCH decoding delay at low (-6dB) SNR can be more than 10 samples and up to 52 samples in the worst case.

-
There are clear performance improvements with 80ms compared to 5ms SSB burst period.
-
There are clear performance difference among propagation conditions, e.g. EAP5 and CDL-D are more challenging than others.

-
There are clear performance difference due to SCS, in particular 240kHz SCS gives worst performance.

Discussion: 

Ericsson: There is a big difference compared to Huawei. What causes the difference?

Nokia: We use the different propagation conditions.
Mediatek: the performance is realted to SCS. Why?

Nokia: that should not be such sensitive to SCS.
Decision:

Noted
Simulation assumptions for CSI-RS based measurement 
R4-1709648
Simulation assumption on CSI-RS based measurement
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Source: Huawei, HiSilicon
Abstract: 

Simulation assumption.
This paper provides the link level simulation assumptions for CSI-RS RSRP measurements in NR.
Discussion: 

(to be postponed)
Decision: 

Postponed.
R4-1709786
Link-level simulation assumptions for CSI-RS based measurements
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Source: Ericsson

Abstract: 

Link-level simulation assumptions for CSI-RS based measurements
(to be postponed)
Discussion: 

Decision: 

Postponed.
3.5.7
Measurement definition and reference point [NR_newRAT]

3.5.7.1
RSRP and CSI-RSRP definition [NR_newRAT]

R4-1709302
Discussion on NR RSRP definition
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Source: intel

Abstract: 

In this contribution some consideration on NR RSRP definition and requirements was provided. The following observations and proposals can be drawn: 
Proposal 1: If multiple SSBs are configured in one measurement object, UE may need to perform frequency domain averaging.

Proposal 2: When SS block is beamformed, SS RSRP should be obtained based on SS blocks with the same SS block index.

Proposal 3: When SS block is not beamformed, SS RSRP should be obtained based on SS blocks with any SS block index.

Proposal 4: If SS block is beamformed, NW should guarantee that the SS block with identical SS blocks index are transmitted with the same Tx beamforming.

Proposal 5: If SS block is beamformed, per-beam based RSRP should be defined. 

Proposal 6: Per beam CSI RSRP shall be defined for RRC_CONNECT.

Observation 1: Compared to LTE, single SS block based RSRP cannot well represent the channel condition of whole CBW.  

Discussion: 

NTT DOCOMO: Regarding #1, I think to achieve the frequency domain averaging, UE should have some assumption, but there was no RAN1 agreement. For #2, RAN1 had agreement. For #3, UE needs to know whether SSB should be beamformed or not beamformed. For other proposals, they are covered by previous RAN1 agreement.

Intel: for #1 and #3, it is exactly what RAN4 should contribute, since RAN1 did not reach agreement. That would reply on RAN4 discussion and agreement. For #1, it is unclear about the UE behaviour. At least our point is that UE behaviour should be clarified. I do not fully understand what is the UE behaivor and whether the situation happens.
Nokia: In general we agree the comment from NTT DOCOMO. RAN2 is still discussing the related issue. We should stick to RAN1 definition.
Ericsson: Aligned with Nokia and NTT DOCOMO. For #1, my understanding is the for sub-6GHz it should be antenna connector. For #2, this is aligned with RAN2 agreement. For other proposals, I agreed that UE do not know whether signal is beamformed or not. 

Intel: for the beamforming, I do not think we exclude L more than 1. The simulation results show the benefit to improve the accuracy.
ZTE: for #1, it might depend on how many objects are configured. I am not sure whether ther frequency averaging can be done or not. RSRP should be based on per-beam level.
Decision:

Noted
R4-1709320
Consideration on measurement definition for SSB-RSRP
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Source: Ericsson

Abstract: 

In this contribution, we discuss measurement definition for RSRP in NR, focussing mostly on SS block based measurements. We make the following observations and proposals

Observation 1 : The searcher implementation is basically the same for measurements whether the UE performs analogue, digital or hybrid beamforming. The digital searcher measures the combined signal, and the reference signal measurement is compensated using estimates of all electrical gains. No estimate of antenna BF gain is applied to the estimate.

Observation 2 : The reference point when analogue beamforming is used corresponds to a physical location on a PCB or block diagram. When digital or hybrid beamforming is used, the reference point is virtual since the measurement procedure involves taking a combined measurement and compensating for estimated electrical gains.

Proposal 1 : The reference for SSRP shall be the union of all the antenna elements of the UE from which signals are combined by the UE for beamforming purposes

Proposal 2 : Measurement definition should allow UE to use PBCH DMRS symbols in addition to SSS symbols to estimate SSB-RSRP

Proposal 3 : Measurement definition specifies SS block RSRP. Consolidation (eg averaging) and selection of SS blocks to give cell level RSRP is included in higher layer specifications. 

Proposal 4 : Time domain averaging does not affect RSRP definition

Proposal 5 : Frequency domain averaging does not affect RSRP definition

Proposal 6 : CSI-RSRP measurement is defined on instances of CSI-RS sequences, which correspond to beams.

Discussion: 

Huawei: RAN1 is working on LS. Regarding reference point, for OTA there is no physical antenna point and physical diversity branch. My suggestion is to reuse the terminology as eAAS. Reference point should the radiate interface boundary like what was defined in eAAS. Diversity branch is named as demodulation branch as defined (37.843).

Ericsson: let us see what RAN1 is going to send. We should take the discussion step by step. For eAAS, it comes from BS definition. I do not think what was defined in eAAS is the only way to move forward.
NTT DOCOMO: Similar as Huawei. We should focus on #1. We may need to consider how to capture diversity gain. In RAN1 discussion, there are two alternatives: option 1 and option 2. Option 1 is measurement to be reported shall be greater than average measumrent across each Rx beam. Option 2 is the measurement reported shall be best among the measurement based on each Rx beam. Option 2 UE needs to measure all the Rx beams, which may be complex for UE. Option 1 is too permissitic. Which one is better is still under RAN1 discussion.
Qualcomm: Doing measuremng on each Rx beam and pick one of them, which was agreed. There is no way to measure all the Rx beams at one time. Option 2 does not make sense.
NTT DOCOMO: we may need consider analog beamforming. Option 1 and Option 2 both may not be sufficient.
Intel: I can double-check our colleague. For discusison in option 1 and option 2, how can we define “all the Rx beams”, which depends on UE implementation.
NTT DOCOMO: RAN1 also had the similar understanding as Intel. It should be all the selecte Rx beams.
Ericsson: for the discussion about RAN1, this contribution is about the reference point for one dimension.
Decision:

Noted
R4-1709635
On NR RRM measurement reference point
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Source: Huawei, HiSilicon

Abstract: 

This contribution provides discussions on measurement definitions and reference point
Proposal1: The reference point for the RSRP shall be the antenna connector of the UE. It could a physical antenna connector or a virtual one.
When UE has no physical antenna connector available, a virtual antenna connector shall be defined in order to leave enough UE antenna implementation flexibility. The ideal RSRP value is defined as the received signal strength after a standardized beamforming gain antenna model. No matter which beamforming gain UE actually used, the RSRP measurement value reported by UE shall be compared to the ideal RSRP value measurved by a standardized beamforming gain antenna. How to compensate the actual UE received signal strength to the ideal RSRP left to UE implementation.

Proposal2: It is recommended to define SS block RSRP in high level without discussing how to average SS block in detail.

Discussion: 

Samsung: in this paper, Huawei mention that UE has to compensate by using reference RF beamforming. In the practice, UE cannot know the current beamforming gain from gNB. There is no way to compensate.

Huawei: we would like to use eAAS definition. Based on modification, the definition can be used as reference point.

Ericsson: We are talking about the actual RSRP reported. We should not agree on reusing eAAS at this time. We need to look at the eAAS definition. There would be different purposes here compared to AAS.
Qualcomm: I do not see how we can standardize the beam model.
Ericsson: This proposal is aligned with the agreement in the last meeting. We do not need to compensate. I have a few concern: for UE vendor, I agree with Samsung.
Decision:

Noted
R4-1709341
NR Measurement Metrics Definition of SS-RSRP and CSI-RSRP
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Source: Samsung

Abstract: 

In this paper, we give our analysis and proposals for the NR measurement metrics and related issues. Specifically for the issues related SS-RSRP/CSI-RSRP definition, we have the following observation and proposals: 
Observation 1: Based on parallel RAN1 discussion, RAN4 should focus on following aspects for SS-RSRP and CSI-RSRP: 
· Reference point for OTA requirement in measurement metrics definition;

· The way to capture the RAN4 agreement that “The RSRP and CSI-RSRP definition should include Rx beamforming gain for OTA”;

· To confirm measurement reference resource from UE implementation perspective. 

Observation 2: SS-RSRP definition is to define L1-SS-RSRP definition, which is based on the measurement among reference signals corresponding to SS/PBCH block with the same SS-block index and the same physical-layer cel identity.
Proposal 1: For multiple SS/PBCHblocks in frequency domain within a wideband carrier for a UE, the number of SS/PBCH blocks that are used to determine SS-RSRP is left up to the UE implementation. 
Proposal 2: For SS-RSRP measurement, RAN4 use one SS/PBCH block in frequency domain as baseline for simulation alignment purpose. 
Based on the above analysis, the above-mentioned analysis should be included in RAN4’s LS to RAN1, with the following highlighted text taken into account in SS-RSRP definition: 
	Definition
	…

If UE has an antenna connector, the reference point for the SS-RSRP shall be the antenna connector of the UE; otherwise, the reference point for SS-RSRP shall depend on UE implementation. If multiple antenna elements are combined for RX beamforming, SS-RSRP shall be measured based on the combined signal.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding SS-RSRP of any of the individual diversity branches.

	Applicable for
	…


NOTE 1: 
The number of resource elements within the measurement period that are used by the UE to determine SS-RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.

NOTE 2: 
The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.

NOTE 3: For multiple SS/PBCH blocks in frequency domain within a wideband carrier for a UE, the number of SS/PBCH blocks that are used to determine SS-RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
Discussion: 

Ericsson: for Ob#2, we agree. For #1, for wideband SSB averaging. For #2, UE needs to report according to network indication.

Samsung: #1 is related to wideband averaging. We need wait for RAN1 conclusion. 
Huawei: We need reference RSRP and need calibration.

Samsung: another solution is to have requirement for relative accuracy and leave the absolute accuracy to the test discussion for SI.

Qualcomm: we brought it up. But the signal comes from the same directions. We do not know the difference between the gains in two directions.

Samsung: Qualcomm comment is reasonable.
Qualcomm: to Huawei, we had two papers and do not think there is good solution for that. In the end we may need live with large tolerance.
Decision:

Noted
R4-1709421
Definition of RSRP meausrement
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Source: CATT

Abstract: 

In this contribution, we further discuss on the RSRP measurement definition and make the proposals as follows:
Proposal 1: The reference point for RSRP measurement shall be the spatial location of UE Rx antenna array centre (or UE centre if Rx antenna array centre can’t be known) for above 6GHz.
Proposal 2: The RSRP measurement accuracy requirement shall be UE reported RSRP – RSRP0 ≤ ±[x]dB, assuming that RSRP0 is the calibration value at the reference point with 0dBi omnidirectional antenna, and RSRP is measured value excluding the Rx beamforming gain at the reference point with beamforming antenna.
Discussion: 

Qualcomm: for test, we agreed to use black box approach. Do not agree with #1. For #2, I do not think it is a good idea.
Ericsson: The reference point proposed tends to find a phsycial test point. But maybe there is only electrical signal (can be tested ) at some (space). For #2, we agree with Qualcomm. There is no way for UE to say the gain compared to 0dBi.

CATT: for #1, we agree that reference point is not physical point but the spatial point where the UE is placed. Rx beamforming gain should not affect the test purpose. If we do not know the gain, how can we test the accuracy for RSRP?

Ericsson: About the gain comment, it is what Qualcomm raised previously. We need look at the OTA conclusion. We try to reply on OTA testing.
Decision:

Noted
R4-1709379
RSRP Measurement Metric Discussion
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper, we addressed some of the discussion point listed for the AH discussion. Here a number of issues were raised including a number of question which would be beneficial to get clarified. Based on the discussion we propose:

Proposal 1: RAN4 to await RAN1 and RAN2 decision regarding multiple instances of the same SSB within the cell bandwidth.

Proposal 2: RAN4 should focus on SS-RSRP requirements based on SSS signal.

Proposal 3: If time allows RAN4 should investigate the gains from including PBCH DMRS in SS-RSRP.

Proposal 4: Option 1 should be adapted to be aligned with RAN1.

Proposal 5: Introduction of L1 filter needs further simulations and discussions.

Proposal 6: Any filter can only be applied among samples from same SS Block with same Index.

Discussion: 

Decision:

Noted
LS on definitions of SSB based RSRP and CSI-RS based RSRP
R4-1709638
LS on definitions of SS block RSRP and CSI-RS RSRP
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Source: Huawei, HiSilicon

Abstract: 

RAN4#84bis discussed the measurement definition and reference point for SS block RSRP and CSI-RS RSRP in NR and made the following agreement.

Recommended definition on SS block RSRP:

	Definition
	SS reference signal received power (SS -RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry secondary synchronization signals (SS).

For SS-RSRP determination demodulation reference signals for physical broadcast channel (PBCH) and, if indicated by higher layers, CSI reference signals in addition to secondary synchronization signals may be used. SS-RSRP using demodulation reference signal for PBCH or CSI reference signal shall be measured by linear averaging over the power contributions of the resource elements that carry corresponding reference signals taking into account power scaling for the reference signals as defined in 3GPP TS 38.213.

SS-RSRP shall be measured only among the reference signals corresponding to SS/PBCH blocks with the same SS/PBCH block index and the same physical-layer cell identity.

[The reference point for the SS-RSRP shall be the antenna connector of the UE.

[If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding SS-RSRP of any of the individual diversity branches.]

	Applicable for
	RRC_IDLE intra-frequency,

RRC_IDLE inter-frequency,

[RRC_INACTIVE intra-frequency,

RRC_INACTIVE inter-frequency,]

RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


NOTE 1: 
The number of resource elements within the measurement period that are used by the UE to determine SS-RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.

NOTE 2: 
The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.

NOTE 3: 
The definition of the reference point will be further discussed in RAN4
Recommended definition on CSI-RS RSRP in NR:

	Definition
	CSI reference signal received power (CSI-RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry CSI reference signals configured for RSRP measurements within the considered measurement frequency bandwidth in the configured CSI-RS occasions.

For CSI-RSRP determination CSI reference signals transmitted on antenna ports [300X, 300Y, 300Z] according to 3GPP TS 38.211 shall be used.

[The reference point for the CSI-RSRP shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding CSI-RSRP of any of the individual diversity branches.]

	Applicable for
	RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


NOTE 1: 
The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine CSI-RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.

NOTE 2: 
The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.

NOTE 3: 
The definition of the reference point will be further discussed in RAN4

Discussion: 

Decision:

Noted
R4-1709321
LS on RSRP Measurements for Mobility in NR
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Source: Ericsson

Abstract: 

LS to RAN1 and RAN2 on measurement definition for RSRP and CSI-RSRP.
RAN4 has discussed suitable measurement definitions for RSRP and CSI RSRP in NR.

RAN4 recommended definition for SSRP is expressed below in table 1 and CSIRP is expressed in table 2:. RAN1 may rename SSRP and CSIRP to different acronyms if desired.

Table 1: Recommended SSRP definition

	Definition
	Synchronisation signal received power (SSRP) of a secondary synchronisation signal in a single SS block, is defined as the linear average over the power contributions (in [W]) of the resource elements that carry that reference signals transmitted within the considered measurement frequency bandwidth. 

SSRP may in addition use PBCH DMRS symbols in the estimated value.

The reference for SSRP shall be the union of all the antenna elements of the UE from which signals are combined by the UE for beamforming purposes.

If there are multiple possible sets of antenna elements whose signals the UE may combine, the reported value shall not be lower than the corresponding SSRP of any of the individual sets.



	Applicable for
	RRC_IDLE intra-frequency,

RRC_IDLE inter-frequency,
RRC_INACTIVE intra-frequency (TBD),

RRC_INACTIVE inter-frequency (TBD),
RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


NOTE 1: 
The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.

NOTE 2: The union of the antenna elements that is used as the reference for the SSRP may be interpreted as the antenna connector for a UE that supports measurements by applying known power levels at the antenna connector.

NOTE 3: The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.
Table 2: Recommended CSIRP definition

	Definition
	CSI received power (CSIRP) of a CSI reference signal transmitted on a set of ports, is defined as the linear average over the power contributions (in [W]) of the resource elements that carry that reference signals transmitted on that set of ports within the considered measurement frequency bandwidth.

The reference for CSIRP shall be the union of all the antenna elements of the UE from which signals are combined by the UE for beamforming purposes.

If there are multiple possible sets of antenna elements whose signals the UE may combine, the reported value shall not be lower than the corresponding SSRP of any of the individual sets.

	Applicable for
	RRC_IDLE intra-frequency,

RRC_IDLE inter-frequency,
RRC_INACTIVE intra-frequency (TBD),

RRC_INACTIVE inter-frequency (TBD),
RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


NOTE 1: 
The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.

NOTE 2: The union of the antenna elements that is used as the reference for the CSIRP may be interpreted as the antenna connector for a UE that supports measurements by applying known power levels at the antenna connector.

NOTE 3: The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.
Discussion: 

Decision:

Noted
LS on reference points
R4-1709641
LS on further clarification on definitions of reference point
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Source: Huawei, HiSilicon

Abstract: 

RAN4 has discussed suitable measurement definitions for RSRP and CSI RSRP in NR, including the impact of receive beamforming and the reference point to define the measurement when no physical antenna connector is present, and sent an LS to RAN1 [1].

RAN4 would like to further clarify the definitions of the reference point:

The reference point of the RSRP shall be the antenna connector of the UE. It could a physical antenna connector or a virtual one.
When UE has no physical antenna connector available, a virtual antenna connector shall be defined in order to leave enough UE antenna implementation flexibility. The ideal RSRP value is defined as the received signal strength after a standardized beamforming gain antenna model. No matter which beamforming gain UE actually used, the RSRP measurement value reported by UE shall be compared to the ideal RSRP value measured by a standardized beamforming gain antenna. How to compensate the actual UE received signal strength to the ideal RSRP left to UE implementation.

Discussion: 

Decision:

Noted
TP for measurement definition
R4-1709639
TP on measurement definitions for 38.xxx






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is a text proposal for TR 38.xxx on NR UE measurements capabilities. In detail, the RS-SINR accuracy requirements in section 10.1 are defined separately for SS block RS-SINR and CSI-RS RS-SINR.

Discussion: 

Decision:

Noted
CSI-RS measurement bandwidth
R4-1709678
Discussion on CSI-RS measurement bandwidth
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Source: Huawei, HiSilicon

Abstract: 

In this contribution we provide our view on bandwidth of CSI-RS measurements in NR. After discussion, the following observations and conclusions are made:

Observation 1: RAN4 may need to specify the maximum number of CSI-RS measurements to be handled simultaneously at UE if the parallel structure is applied

Observation 2: The bandwidth of CSI-RS measurements are needed to be specified in RAN4 to ease the hardware implementation. 

Proposal 1: RAN4 studies and specifies the measurement bandwidth configure values for CSI-RS measurement.

Proposal 2: RAN4 studies and specifies the maximum CSI-RS measurement bandwidth for each UE bandwidth.

Discussion: 

Decision: 

Postponed.
3.5.7.2
Quality based measurement [NR_newRAT]

R4-1709338
NR Quality based measurement
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Source: MediaTek inc.

Abstract: 

In this contribution, we discuss 4 different quality based measurements. Based on the discussion, the following proposals are given for consideration.

Proposal 1: RSSI is measured by extending the duration in time to include the contribution of OFDM symbols without SS block.
Proposal 2: UE follows network’s indication of RMTC when measuring RSSI.
Proposal 3: The interference part of SS block based RS-SINR is measured by subtracting signal contribution from the received signal on those SSS and/or PBCH DMRS REs
Proposal 4: The interference part of CSI-RS based RSRQ is measured based on the time duration indicated by RMTC and the same bandwidth as the CSI-RS RSRP.
Proposal 5: The interference part of CSI-RS based RS-SINR is measured based on IMR.
Proposal 6: In case prioritization is need, RAN4 should prioritize SS block based RSRQ over other quality based measurements.
Discussion: 

Qualcomm: For #1, with multiple beams, we could not see the way.
NTT DOCOMO: This is under RAN 1 discussion.

Decision:

Noted
R4-1709342
Further Discussion on NR Quality based Measurement Metrics
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Source: Samsung

Abstract: 

In this paper, we give our analysis and proposals for NR quality based measurement metrics. Specifically, we have the following observation and proposals: 
Observation 1: Based on parallel RAN1 discussion, RAN4 should provide the input on following aspects for quality-based metrics: 
· Reference point for OTA requirement in metrics definition (same discussion in SS-RSRP and CSI-RSRP)

· The way to capture the RAN4 agreement that “The RSRP and CSI-RSRP definition should include Rx beamforming gain for OTA”;
· To confirm measurement reference resource from UE implementation perspective. 
Proposal 1: The UE is configured to assume that an SS block and a corresponding QCL’ed RSSI measurement resource in spatial parameters for SS/PBCH based RSRQ definition.

Observation 2: Two options exists for RSSI measurement BW:
· Narrowband RSSI: Measurement BW aligned with SS/PBCH Block BW;
· Wideband RSSI: Configurable measurement BW by either UE-specific configured BWP or other configured bandwidth.
Proposal 2: For SS/PBCH based RSRQ, adopt SS-RSRQ with wideband RSSI, in which the measurement bandwidth can be configured flexibly by gNB to reflect the actual cell load.
Proposal 3: For SS/PBCH based RSRQ, adopt a separate RSSI measurement resources which could occur in different OFDM symbols than SS blocks and configurable in measurement objects.

Proposal 4: For SS/PBCH based RSRQ, adopt a separate RSSI measurement resources which could occur in different OFDM symbols than SS blocks and configurable in measurement objects.

Discussion: 

Ericsson: do not understand the wideband RSSI that you mentioned. For SSB measurement, the bandwidth depends on SSB bandwidth. When come to the outside, we need be careful. We think that we should do averageing in time domain.

Intel: For wideband RSSI, firstly we won’t suggest to further extend the measurement bandwidth unless we see the issue. We might see more data within the RE. I can see the motivation. But we are not sure whether it is necessary.
Mediatek: We share the similar view from Ericsson and Intel.

Samsung: we are not sure whether the narrow bandwidth measurement can represent the interference. From RAN4 perspective, narrow band RSSI seems straightforward but we think there is further discussion in RAN1. We think the wideband RSSI is more important for other scenarios.

Mediatek: for which scenario there is benefit? We do not think it makes sense very much to measure RSSI across the different numerologies.

Samsung: if the SSB collides with the neighbour cell and the beam is fixed, UE receive the signal from a certain direction from neighbour cell with fixed beamforming.
Qualcomm: wideband measurement is expensive in term of power.

Samsung: it is expensive and depends on the workload.
ZTE: Wideband measurement could be done together with CSI-RS measurement.
Decision:

Noted
R4-1709380
RSRQ metric considerations
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper we discussed more regarding RSRQ and RSSI measurements for NR. We discussed in the time and frequency resources used for measuring RSSI and interference. Additionally, we looked at how to account the spatial domain and which resources to use for RSSI. We propose.
Proposal 1 : For spatial domain charasteristics perspective, the RSSI value used in determining the RSRQ, should be obtained through same RX spatial filtering as used for RSRP.

Proposal 2: Define the RSSI resources in the specification.

Discussion: 

Intel: for #1, we cannot assume the same Rx beamforming for RSSI. In the reality, for RSSI, we should do the averaging across the different SSB to avoid either too optimistic or perssmistic. RSSI should be limited to the same beamformer. In case SSB collides with SSB, Tx beam does not match Rx beam, it may let UE think that SINR is big, which is not desirable. 

Nokia: I am sure that RAN1 will come up with the defition. What kind of time filter is needed here in RAN4, which may need more link level and system level simulations.
Ericsson: Your proposed approach leads to much complexity by singaling the resources.

Nokia: We proposed to use the specified defition. And I leave it to RAN1 discussion. Hopefully they can conclude in this week.
Qualcomm: #1 makes sense. But the RSSI resource is not easy thing for discussion.
NTT DOCOMO: It is clearly duplicated discussion for RAN1.

Intel: Wideband RSRQ and RS-SINR are defined in RAN4 and eventually they were defined in RAN1.


NTT DOCOMO: the reason why RAN4 discussed widewband RSRQ and RS-SINR is that there is clear defition of narrowband RSRQ and RS-SINR before.

Nokia: I agree with the comments. We would like to focus on the L1 filtering.
Intel: in LTE, the RSSI is per frequency layer. For inter-frequency we do not use RSRQ. But with the introduction of beam, we need measure RSSI per beam. The complexity increases quite a lot.
Decision:

Noted
R4-1709422
Definition of RSRQ meausrement
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Source: CATT

Abstract: 

In this contribution, we discuss the RSRQ measurement definition, and give the proposal as follows:
Proposal: The RSRQ can be defined as M*RSRP/RSSI. The RSSI is received total power on configured bandwidth using the same receiving beam as that of RSRP measurement. M is PRB number within the configured bandwidth.
Discussion: 

Decision:

Noted
R4-1709601
RSSI Estimation in SS based RSRQ Measurement in NR
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Source: Ericsson

Abstract: 

This paper further analyzes the estimation of RSSI in SS based RSRQ signal quality measurement in NR.

In this paper we have further discussed the definition of SS based signal quality measurement (SSRQ) for mobility in NR. The following are the main proposals:

Proposal # 1: Signal quality measurement (SSRQ) for mobility in NR is defined as a ratio of SSRP to NR carrier RSSI. In principle the definition is similar to LTE RSRQ.

Proposal # 2: The measurement duration (TSS-RSSI) of NR carrier RSSI part of the NR SSRQ includes at least certain number of symbols containing data channel to reflect the signal quality/interference in the measured cell. TRSSI is defined as follows:

TSS-RSSI= MIN (TSS-RSSI-MAX, (K*M*TSS-slot))

Where:
· The time duration, TSS-RSSI, starts from the first symbol in the slot containing the first SSB in the SS burst set where the RSRQ is measured by the UE,

· TSS-RSSI-MAX = (MGL -1) ms if gaps are used. Otherwise TSS-RSSI-MAX = 5 ms.

· MGL is the measurement gap length as defined in TS 38.133. It is expressed in ms.

· K =2 is the weighting factor to ensure sufficient number of data symbols are included within TSS-RSSI,

· M is the number of slots configured for transmitting SS blocks within the SS burst set and

· TSS-slot is the duration of the slot carrying SS block. It is expressed in ms.

A draft LS to RAN1 and RAN2 is provided in [10].
Discussion: 

Intel: This is MGL-1. What does exactly it mean? Do you consider the shorter MGL? For defntion of M, I wonder why we consider the configured value.

Ericsson: 1 ms is for switching time. The agreement in RAN4 is that the switching time is shorter. That should be not larger than 5ms. If you want to use norminal value, we are OK. We do not want to increase the processing power in UE.
Huawei: for RSSI definition, we see Ericsson choose to do averaging. SS block based RSRP, if the interference comes from all the directions, if we choose that RSSI, I wonder whether the definition is too pessimistic.
ZTE: For RSSI measurement, how do you assume Rx beamforming? All the RSSI is measured by using the same Rx beam?

Ericsson: it is simple measurement. Use the same Rx beamforming for RSRP and RSSI. There is no meaning to use the separate Rx beamforming. 
Nokia: Does it mean RSSI will be measured..?

Ericsson: the same bandwidth is the same for RSSI and RSRP. We do not want to complicate the UE.
Decision:

Noted
R4-1709602
RSSI Estimation in CSI-RS based RSRQ Measurement in NR
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Source: Ericsson

Abstract: 

This paper analyzes the estimation of RSSI in CSI-RS based RSRQ signal quality measurement in NR.
The CSI-RS based signal quality measurement were extensively discussed in the previous meetings [1-2]. In the last RAN1 meeting it was decided to specify four different signal quality measurements based on SS block and CSI-RS [2]. 

In this paper we further analyse CSI-RS based RSRQ type signal quality measurement for performing mobility in NR.

Discussion: 

Decision:

Noted
R4-1709636
Discussion on definitions of signal quality
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Source: Huawei, HiSilicon

Abstract: 

This contribution has provided our view on signal quality for NR.
Proposal: RSSI measurement is applied on the downlink symbols of the slots which contain the actual transmitted SS/PBCH blocks.

Discussion: 

Decision:

Noted
R4-1709309
Further discussion on quality based measurement of SS blocks for NR
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Source: Intel Corp

Abstract: 

In this contribution we will continue the analysis based on the approved WF and the potential solutions in the previous contributions.
Proposal 1: The RSSI measurement period, TRSSI , can be defined as:

TRSSI= M*TSS-slot
Where,

· M is the number of slots which can carry SS blocks within the SS burst set. 

· TSS-slot is the duration of the slot which can carry the SS block. 

Proposal 2: The starting point of TRSSI is the first slot containing the first SS block in the SS burst set.

Proposal 3: RSSI estimation/averaging for the target cell may be performed on all measurement BWs where the SS block RSRP of this target cell are measured if the Tx beamforming of those SS blocks are same. 

Proposal 4: SS-RSRQ and CSI-RSRQ definition should include Rx beamforming gain for OTA.

Proposal 5: when multiple antenna elements are combined for analogue, digital or hybrid RX beamforming purposes (as for example in an antenna panel), the measurement definition should assume that SS-RSRQ and CSI-RSRQ measurements are performed on the combined signal. Where multiple receiver branches are used in the measurement (for example where signals are received from multiple antenna panels) the same approach as LTE should be used (the reported value shall not be lower than the corresponding RSRQ of any of the individual branches).

Proposal 6: SS block based signal to noise and interference ratio (SS-SINR), can be defined as the linear average over the power contribution (in [W]) of the resource elements carrying SSS/PBCH-DMRS divided by the linear average of the noise and interference power contribution (in [W]) over the resource elements carrying SSS/PBCH-DMRS within the same SS burst set periodicity and frequency bandwidth.

Proposal 7: SS-SINR and CSI-RS SINR definition should include Rx beamforming gain for OTA.

Proposal 8: when multiple antenna elements are combined for analogue, digital or hybrid RX beamforming purposes (as for example in an antenna panel), the measurement definition should assume that SS-SINR and CSI-RS SINR measurements are performed on the combined signal. Where multiple receiver branches are used in the measurement (for example where signals are received from multiple antenna panels) the same approach as LTE should be used (the reported value shall not be lower than the corresponding SINR of any of the individual branches).

Discussion: 

Ericsson: the proposal is quite similar to ours. To make it future-proof, we should make the function of MGL general. Max function would be needed.

Intel: that is fine for us. Shall we always ensure MGL should be larger the burst length? 

Ericsson: I do not think so. Gap is quite UE-specific. For the safe, it is better to have the max limit. It depends on network which can still configure more.
Decision:

Noted
R4-1709693
Discussion on NR signal quality measurement






  CR-  rev  Cat:  (Rel-15) v





Source: ZTE

Abstract: 

In this contribution, we provide our views on NR RSRQ/RS-SINR measurement. Following observations and proposals are present.
Observation 1: There are issues for RSSI and interference measurement for SS block based measurement. It may be resolved in RAN1 with further design.
Observation 2: The RSSI and interference measurement for CSI-RS based measurement over CSI-RS symbols is feasible. The measurement accuracy can be improved with RAN1 further design.
Proposal 1: It would be better to wait for RAN1 design on RSRQ/RS-SINR measurement before making decision in RAN4.
Discussion: 

Ericsson: the conclusion for RSSI is OK. RAN4 should provide the information on measurement gap. It is good to have discussion in RAN4.


ZTE: we do not say that it should not be discussed in RAN4. RAN1 has already prepared to start the work for it.
Decision:

Noted
LS
R4-1709637
LS on quality based RRM measurement
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Source: Huawei, HiSilicon

Abstract: 

RAN4#84bis discussed the measurement definition and reference point for signal quality in NR and made the following agreements.
Recommended definition on RSRQ based on SS/PBCH block:

	Definition
	SS reference signal received quality (SS/PBCH-RSRQ) is defined as the ratio of N×SS-RSRP / RSSI, where N is the number of resource blocks in the RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

NR Carrier Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed only in certain OFDM symbols of measurement time resource(s), in the measurement bandwidth, over N number of resource blocks from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.

Unless indicated otherwise by higher layers, RSSI is measured from the OFDM symbols of measurement slots which contain the actual transmitted SS/PBCH blocks.

If higher layers indicate all OFDM symbol of the downlink part of the slots which contain the actual transmitted SS/PBCH blocks for performing RSRQ measurements, then RSSI is measured from all OFDM symbols of the downlink part of the slots which contain the actual transmitted SS/PBCH blocks.
If higher-layers indicate certain slots for performing RSRQ measurements, then RSSI is measured from all OFDM symbols of the downlink part of the indicated slots.
[The reference point for the SS-RSRQ shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding SS-RSRQ of any of the individual diversity branches.]

	Applicable for
	RRC_IDLE intra-frequency,

RRC_IDLE inter-frequency,

RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


NOTE: 
The definition of the reference point will be further discussed in RAN4

Recommended definition on RSRQ based on CSI-RS:

	Definition
	CSI reference signal received quality (CSI-RSRQ) is defined as the ratio of N×CSI-RSRP to RSSI, where N is the number of resource blocks in the RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed only in certain OFDM symbols of measurement time resource(s), in the measurement bandwidth, over N number of resource blocks from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.

[The reference point for the CSI-RSRQ shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding CSI-RSRQ of any of the individual diversity branches.]

	Applicable for
	RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


NOTE: 
The definition of the reference point will be further discussed in RAN4

Recommended definition on RS-SINR based on SS/PBCH block RSRP:

	Definition
	SS signal-to-noise and interference ratio (SS-SINR), is defined as the linear average over the power contribution (in [W]) of the resource elements carrying secondary synchronization signals divided by the linear average of the noise and interference power contribution (in [W]) over the resource elements carrying secondary synchronization signals within the same frequency bandwidth.

Unless indicated otherwise by higher layers, SS-SINR is measured from the OFDM symbols of measurement slots which contain the actual transmitted SS/PBCH blocks.

If higher layers indicate all OFDM symbol of the downlink part of the slots which contain the actual transmitted SS/PBCH blocks for performing SS-SINR measurements, then SS-SINR is measured from all OFDM symbols of the downlink part of the slots which contain the actual transmitted SS/PBCH blocks.
If higher-layers indicate certain slots for performing RSRQ measurements, then SS-SINR is measured from all OFDM symbols of the downlink part of the indicated slots.
[The reference point for the SS-SINR shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding SS-SINR of any of the individual diversity branches.]

	Applicable for
	RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


NOTE: 
The definition of the reference point will be further discussed in RAN4

Recommended definition on RS-SINR based on CSI-RS RSRP:

	Definition
	CSI signal-to-noise and interference ratio (CSI-SINR), is defined as the linear average over the power contribution (in [W]) of the resource elements carrying CSI reference signals divided by the linear average of the noise and interference power contribution (in [W]) over the resource elements carrying CSI reference signals reference signals within the same frequency bandwidth.

[The reference point for the CSI-SINR shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding CSI-SINR of any of the individual diversity branches.]

	Applicable for
	RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


NOTE: 
The definition of the reference point will be further discussed in RAN4

Discussion: 

Ericsson: RSRQ is both, do you want to signal something.

Huawei: Yes.
Decision:

Noted
R4-1709310
LS on quality based measurement for NR
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Source: Intel Corp

Abstract: 

RAN4 has discussed the definition of quality based measurement for NR and has reached the following conclusion:

· RSSI in SSB based RSRQ

RSSI comprises the linear average of the total received power (in [W]) observed over time duration TRSSI starting from the first slot containing the first SS block in the SS burst set, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. The time duration, TRSSI, is defined as follows:

                                         
 TRSSI= M*TSS-slot
Where:

· M is the number of slots which can carry SS blocks within the SS burst set. 

· TSS-slot is the duration of the slot which can carry the SS block. 

· RSRQ with Rx beamforming

SS-RSRQ and CSI-RSRQ definition should include Rx beamforming gain for OTA. When multiple antenna elements are combined for analogue, digital or hybrid RX beamforming purposes (as for example in an antenna panel), the measurement definition should assume that SS-RSRQ and CSI-RSRQ measurements are performed on the combined signal. Where multiple receiver branches are used in the measurement (for example where signals are received from multiple antenna panels) the same approach as LTE should be used (the reported value shall not be lower than the corresponding RSRQ of any of the individual branches).

· SINR with Rx beamforming

SS-SINR and CSI-RS SINR definition should include Rx beamforming gain for OTA. When multiple antenna elements are combined for analogue, digital or hybrid RX beamforming purposes (as for example in an antenna panel), the measurement definition should assume that SS-SINR and CSI-RS SINR measurements are performed on the combined signal. Where multiple receiver branches are used in the measurement (for example where signals are received from multiple antenna panels) the same approach as LTE should be used (the reported value shall not be lower than the corresponding SINR of any of the individual branches).

Discussion: 

Decision:

Noted
R4-1709603
LS on RSSI Estimation in Signal Quality Measurements for Mobility in NR
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Source: Ericsson

Abstract: 

The LS to RAN1 and RAN2 on the estimation of RSSI in SS based RSRQ and CSI-RS based RSRQ measurements in NR.
RAN4 has extensively discussed definition of RSSI part of the SS bock (SSB) based RSRQ (SSRQ) and also the definition of RSSI part of the CSI-RS based RSRQ (CSIRQ). It is important that RSSI in both SSRQ and CSIRQ is measured over sufficient number of symbols which carry data resource elements. 
RAN4 therefore recommends the following definitions for SSRQ and CSIRQ as shown in table 1 and table 2 respectively: 

Table 1: Proposed SSRQ definition:

	Definition
	Synchronization Signal Reference Signal Received Quality (SSRQ) is defined as the ratio N×SSRP/(NR carrier RSSI), where N is the number of resource blocks of the NR carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

NR Carrier Received Signal Strength Indicator (SS-RSSI), comprises the linear average of the total received power (in [W]) observed over time duration TSS-RSSI starting from the first symbol in the slot containing the first SS block in the SS burst set where measurement is done and within the measurement bandwidth over N number of resource blocks by the UE from all sources including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. The time duration, TSS-RSSI, is defined as follows:

TSS-RSSI = MIN (TSS-RSSI-MAX, (K*M*TSS-slot))

Where:

· TSS-RSSI-MAX = (MGL -1) ms if gaps are used. Otherwise TSS-RSSI-MAX = 5 ms.

· MGL is the measurement gap length as defined in TS 38.133. It is expressed in ms.

· K =2 is the weighting factor to ensure sufficient number of data symbols are within TSS-RSSI,

· M is the number of slots configured for transmitting SS blocks within the SS burst set and

· TSS-slot is the duration of the slot carrying SS block. It is expressed in ms.

The reference point for the SSRQ shall be the union of all the antenna elements of the UE from which signals are combined by the UE for beamforming purposes.

If there are multiple possible sets of antenna elements whose signals the UE may combine, the reported value shall not be lower than the corresponding SSRQ of any of the individual sets.

	Applicable for
	RRC_IDLE intra-frequency,

RRC_IDLE inter-frequency,

RRC_INACTIVE intra-frequency (TBD),

RRC_INACTIVE inter-frequency (TBD),

RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency.

	Note 1: NOTE 1: The union of the antenna elements that is used as the reference for the SSRQ may be interpreted as the antenna connector for a UE that supports measurements by applying known power levels at the antenna connector.


Table 2: Proposed CSIRQ definition:
	Definition
	CSI-RS Received Quality (CSIRQ) is defined as the ratio N×CSIRP/(CSI-RSSI), where N is the number of resource blocks of the CSI-RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

CSI-RS Received Signal Strength Indicator (CSI-RSSI) comprises the linear average of the total received power (in [W]) observed in OFDM symbols used for the CSIRP measurement, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.

The reference point for the CSIRQ shall be the union of all the antenna elements of the UE from which signals are combined by the UE for beamforming purposes.

If there are multiple possible sets of antenna elements whose signals the UE may combine, the reported value shall not be lower than the corresponding CSIRQ of any of the individual sets.

	Applicable for
	RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency.

	Note 1: NOTE 1: The union of the antenna elements that is used as the reference for the CSIRQ may be interpreted as the antenna connector for a UE that supports measurements by applying known power levels at the antenna connector.


Discussion: 

Huawei: I do not think that the gap should be mentioned in the definition for measurement. The measurement definition should be generic.
Intel: it seems that measurement gap does play role here. The gap length is related, We should take that part into consideration.

Ericsson: LTE is different thing.

NTT DOCOMO: I share the similar view as Huawei. After checking RAN1 decision, we need decide. I can focus on the other aspects.
Decision:

Revised to R4-1709897 (from R4-1709603)
R4-1709897
LS on RSSI Estimation in Signal Quality Measurements for Mobility in NR
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Source: Ericsson

Abstract: 
Discussion: 

Decision:

Revised to R4-1709907 (from R4-1709897)
R4-1709907
LS on RSSI Estimation in Signal Quality Measurements for Mobility in NR
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Source: Ericsson

Abstract: 
Discussion: 

Decision:

Revised to R4-1709910 (from R4-1709907)
R4-1709910
LS on RSSI Estimation in Signal Quality Measurements for Mobility in NR
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Source: Ericsson

Abstract: 
Discussion: 

Decision:

Approved
TP
R4-1709633
TP to TS38.133 introduce SSB based and CSI-RS based RSRQ measurement accuracy





38.133
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Huawei, HiSilicon

Abstract: 

This contribution is a text proposal for TS 38.133 v0.2.0 on NR measurements requirements. In detail, the RSRQ accuracy requirements in section 10.1 are defined separately for SS block RSRQ and CSI-RS RSRQ.

Discussion: 

NTT DOCOMO: why do you define the requirements separately for with beamforming and without beamforming?

Huawei: this beamforming related agreements was agreed to be introduced. The accuracy would be difference with and without beamforming.
Intel: This is performance part. I do not see the urgency.

Huawei: the accuracy was introduced in performance part. We want to change the structure.
Decision:

Noted
R4-1709634
TP to TS38.133 introduce SINR measurement accuracy





38.133
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Huawei, HiSilicon

Abstract: 

This contribution is a text proposal for TS 38.133 v0.2.0 on NR measurements requirements. In detail, the RS-SINR accuracy requirements in section 10.1 are defined separately for SS block RS-SINR and CSI-RS RS-SINR.

Discussion: 

Decision:

Noted
3.5.8
Mixed numerology requirements [NR_newRAT]

R4-1709311
On mixed numerologies for RRM
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Source: Intel Corp

Abstract: 

In this contribution we analyse the all possible scenarios first and then we discuss the RRM measurement under different scenarios considering the UE baseline capability. 

Proposal 1: To define the minimum requirement, UE is assumed to monitor a single numerology per frequency layer for one time instance.

Proposal 2: For mixed numerologies cases, RRM requirement shall be designed with measurement gap.

Discussion: 

ZTE: for #2, we agree that there might be some issues. There could be other solutions. One possible way is based on network implementation and allocate enough resources. Based on the UE autonomouos selection with interruption, we can address this issue.

Intel: My understanding is that the network might not schedule the data colliding with the SSB. From UE perspective, UE does not know whether the network can guarantee that. I do not deny that solution. Should we make clear in the spec?

ZTE: I do not say that it is feasible or not, but we think that is solution that we should study. For the intra-frequency there would be two SMTC configurations. We do not know the measurement gap should be based on which configuration.


Intel: if the gaps are needed, you are right.


ZTE: if the measurement gap collides with each SMTC, it means that no transmission can happen.


Intel: I am talking about the general cases. For some particular case, you are right.

Mediatek: for previous meeting, we agreed that if the target cell has different SCS we define it as inter-frequency.


Intel: I do not remember the agreement.
Nokia: Our comments are aligned with ZTE’s. The properly the most important thing is to ensure that we have two requirements/test cases: UEs do support or do not supports.

Intel: the comment is related to certain UE capability. That is fine for us.
Mediatek: For this mixed numerologies, UE may measure the numerology from serving cell and measure the target cell with the other numerogloy. The other case is that UE measure the target cell with the different numerology but need to receive data from serving cell. From proposal #2, the issues above cannot be addressed.

Intel: the comments are not aligned with my understanding. Even with single bandwidth, we have multiple SMTCs. For me the inter-frequency is very clear.
Ericsson: On figure #1, you mention intra-frequency scenario. But to me it looks like inter-frequency scenario. For that case, we need the gap. For serving cell, you have SSB and non-SSB in the same bandwidth. If they are with the different numerologies, you also need gaps?
Intel: even for the figure#1, we mean it is intra-frequency which is defined according to the relative position of SSB. Your understanding is correct. Our proposal is that we need gap.
Decision:

Noted
R4-1709373
RRM discussion on Mixed Numerology
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

In this paper. we have discussed the issue of mixed numerology support. We list some agreement of interest for in connection with the topic of simultaneous reception of SSB and data with mixed numerologies. In general, we do not expect that collision of SSB and data will happen often. 

For those cases where there is mixed numerology between SSB and Data, but there is no collision between SSB and data, there will be no relaxation in the requirements compared to the requirements for UEs supporting mixed numerology.

Proposal 1: No relaxation is allowed when SSB and data with different numerologies is not occurring simultaneously.

Proposal 2: Intra-frequency requirements applies when SSB and data with different numerologies are not overlapping.

Proposal 3: RAN4 need to develop requirements for UE supporting and not supporting simultaneous reception of data and SSB with different numerologies.

Discussion: 

Decision:

Noted
3.5.9
Other requirements [NR_newRAT]

Capability signalling design: RF vs Baseband
Way forward
R4-1709898
Way forward on NR UE baseband capability signaling
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Source: Intel
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved
R4-1709699
Discussion on NR UE category and UE capability of baseband functionality
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Source: Ericsson

Abstract: 

In this contribution, we provide our views on the UE categories and UE capabilities for NR with observations and proposals as the following.

Observation 1: An overall baseband capability signalling structure is necessary for NR which is separated from CA band combination. Otherwise by reusing the same approach as LTE it means for each CA band combination the same/similar type of baseband capability set will be reported separately even if only for limited supported CA band combination by the UE side.

Observation 2: Then the concept of separated MIMO capability on RF and BB side should be better understood that the baseband part of the MIMO layer capability is completely separated from the maximum MIMO layer capability supported by the RF side.

Q1: Do RAN1 and RAN4 agree that a peak data rate per-cell, per-cell-group and per-UE can be calculated based on the signalled band combinations and baseband capabilities and that an explicit UE category (for NR and NR-NR DC and MR-DC) is not needed if the UE supports a peak data rate at least equal to the calculated data rate?

[RAN4]: RAN4 agree that a peak data rate per-cell, per-cell-group and per-UE can be calculated based on the signalled band combinations and baseband capabilities and that an explicit UE category (for NR and NR-NR DC and MR-DC) is not needed if the UE supports a peak data rate at least equal to the calculated data rate.

Q2: Do RAN1 and RAN4 agree with the suggested handling of UE categories described above? 

[RAN4]: RAN4 agree with the suggested handling of UE categories described in the LS.

And RAN4 should send reply LS back with such answers captured. A draft reply is presented in [4].

Proposal 1: Send reply LS back to RAN2 with the above answers for the UE category.

Proposal 2: NR should consider a general solution with more efficient UE capability structure than LTE, regardless if there is any optimization could be managed in LTE timeframe.

· Split the existing supported MIMO layer capability into RF band part and baseband part capability separately.
· Report the supported MIMO layer RF capability as a maximum supported MIMO layer per band.
· Report the baseband features in a combined way with all related supported baseband features including CA/DC (CA/DC bandwidth combination and number of CCs) and MIMO layer baseband capability etc. as per UE. 
Proposal 3: Consider the following baseband features to be reported jointly by taking LTE features as example for NR UE capability reporting.

· Baseband feature capability to be considered jointly

· Total supported MIMO layer from baseband (can be reported with multiple entries depending on the MIMO layer supported for number of intra-band contigious CCs and the aggregated bandwidth)

· Aggregated bandwidth
· Number of CCs
· Supported MIMO layer for the number of intra-band CCs with aggregated bandwidth

· TM10 CSI process capability
· NAICS capability
· FD-MIMO capability
· eFD-MIMO capability
· MUST capability
· The other BB receiver capability TBD

Proposal 4: Besides the total supported MIMO layer with aggregated bandwidth and the number of CC, the supported MIMO layer with aggregated bandwidth and the number of CCs for intra-band contigious CCs will be reported seperatedly, to accommodate the different UE RF receiver designs. Multiple entries are allowed for different receiver structure.

Proposal 5: Consider separated UE capability report for different frequency ranges (<6GHz and >6GHz) if it doesn’t come naturally by the signalling design itself.

Proposal 6: Bring RAN4’s consideration on signalling design to RAN2 but actual ASN.1 design could be left to RAN2 to decide.

Discussion: 

Qualcomm: there were agreements in RAN1/2, right?

Ericsson: finally it will be decided by RAN1/2 but they asked our view. 
Intel: We need to check the input from Qualcomm to RAN plenary. Overall the situation we may report the peak data rate, layers… Our preference is to have explicity signalling for peak data rate.

Ericsson: we can discuss more about the separate signalling for peak data rate. We can further discuss what is the explicit benefit.
Decision:

Noted
R4-1709344
Discussion on Baseband Capability Signaling






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Abstract: 

In this paper, we provided our further analysis and views on baseband capability signaling design, based on additional input from RAN2. Specifically, the following proposals are given: 

Proposal 1: From RAN4 perspective, investigate and confirm the general principle to pull baseband processing related capabilities from RF capability/restriction as much as possible:

- Identify baseband capabilities which can be generally independent from RF capability/restriction.

- If needed, UE should still be allowed to report per-band RF restriction (e.g., maximum layer for a specific band), which will be considered in baseband processing capability configuration.

Proposal 2: RAN4 categorize baseband-related processing capability into two groups: (1) Independent baseband features (independent from RF restrictions and other baseband features) and (2) Dependent baseband features (dependent on RF restrictions and other baseband features).

Proposal 3: RAN4 to continue the study based on Example-2, and refine the details, e.g., the number of CCs in each entry should be added.

Discussion: 

Ericsson: we are aligned with Samsung. We are talking now that there are too many issues. The other thing is that baseband capability part and how to indicate the different features from the UE baseband capability. We received two LS: one from UE perspective and from baseband capability to support CA configuration part; the other part is how to report from the baseband capability. There are still many details. We need more discussion to come up with the solutions rather than indicate the direction.
Intel: About example #1, you have certain concern on the signalling side, if we support the capability simultaneous, which part is discussed by RAN2. We can defer the discussion to RAN2. We should provide our feedback from implementation perspective. About example #2, the solution part is not clear. What is the definition of maximum number of layers? The whole example #2 is ambiguous.

Samsung: we have different understanding. We would like to provide the detailed analysis.
Mediatek: the maximum number of layers can be simplified. There is no direction translate between layers and CC.
Nokia: We agree the message. How to do this grouping is the next step of discussion.
Qualcomm: there is similar discussion for enhanced CA. But in the end RAN4 end up with no change of signalling. In NR we have very dynamic channel. 

Ericsson: we should separate the discussion from the enhanced CA. At that time RAN4 is discussing 5CC. RAN2 agreement is that RAN2 will take the baseband reporting out of CA band combination. What they intend to ask us is to get the solutions in details. We have good proposals on the table.

Intel: To Qualcomm, we have the similar view as Ericsson. RAN2 has agreement to separate the signal of baseband from RF. On the same topic for LTE, I think that I agree with Ericsson. All the companies are on the same page that the change is feasible.
Decision:

Noted
R4-1709452
Discussion on UE capabilities for NR
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Source: Nokia, Nokia Shanghai Bell

Abstract: 

Based on the above discussion, we propose the following:
Proposal 1: RAN4 to discuss the approach of organization of baseband processing capabilities decoupled from the band combination signalling.

Proposal 2: RAN4 to discuss further the approach of how the peak data rate per-cell, per-cell-group and per-UE can be calculated based on the signalled band combinations and baseband capabilities.

Proposal 3: RAN4 to discuss the suggested handling wherein the network nodes can individually arrive at a peak data rate per RAT and hence do not have to share a peak data rate across LTE and NR.

Discussion: 

Decision:

Noted
R4-1709339
Discussion on RAN2 LS for on UE categories and capabilities
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Source: MediaTek inc.

Abstract: 

In this paper, we provide our views on questions in [1]. We have the following observations:

Observation 1: Information in bandwidth combination is insufficient to determine the maximum number of PRBs that UE can handle in individual band. Network needs at least some additional information such as the maximum supported bandwidth in that band and the SCS.
Observation 2: The information of maximum supported MIMO layer per band is also an important parameter for network to determine UE’s maximum data rate in a band.
Observation 3: The structure of baseband capability is not clear at this moment. Explicitly UE category with peak data rate per-UE should not be precluded.
Observation 4: It is not desired to define UE category in a numerology-agnostic way that agnostic to numerology.
Discussion: 

Ericsson: for #1, there would be some misunderstanding. The MIMO layer is indicated per CC. For MIMO layer part, the intention is to extract it from the signalling for CA combination. For Q3, it is more to RAN1. We could leave it to RAN1. Our consideration is that the peak data rate is the same regarding the numerology.
Intel: We agree with Ob#3. We should not preclude the peak data rate. In the RAN2 LS, there is not modulation order information. We should indicate that information to RAN1. We need discuss how many signallings are needed to include modulation order.
Intel: check RAN agreement. RAN decision is that RAN4 still need confirm the agreement from RAN2.

Qualcomm: the current discussion about category is that UE supports the maximum data rate with the CA combinations that it supports. We do not need the information about UE supported highest data rate.

Intel: the drawback is that we need report the modulation that UE supports. That is the reason that the modulation order information should be included.

Ericsson: for demodulation order part, we disagree. 256QAM is option feature which is per-UE.

Qualcomm: Agree with Ericsson.

Intel: Eventually the modulation order would be per-band capability.

Ericsson: peak data rate is just one. Peak data rate can be calculated by CA combination.
Decision:

Noted
R4-1709400
NR UE baseband capabilities signalling
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Source: Intel Corporation

Abstract: 

In this contribution we provided our views on the NR UE baseband capabilities signalling optimization described in RAN2 LS [1]. In summary, we make the following proposals:

Proposal #1:
Confirm to RAN2 that at least the following factors parameters impact the UE baseband complexity:

· Number of supported CCs
· BW per each supported CC

· Number of MIMO layers per each CC


Further discuss the remaining NR UE baseband capabilities.

Proposal #2:
Recommend RAN2 to proceed with Example 1 solution. Inform RAN2 on identified issues with Example 2 solution.
Proposal #3:
Recommend RAN2 to adopt similar signalling enhancements to LTE baseband capabilities including TM10, FD-MIMO, MUST
Discussion: 

Ericsson: The category should follow LTE’s as start point. When we are talking about the baseband capability, if we want to take MIMO layers out of it, we need to respect the how to define LTE and define the category. We are talking about the possibility about how to remove the UE category definition.

Intel: I think about Ericsson is talking about the RF capability. We are open to discuss that part. We can list two options and further discuss it.
Decision:

Noted
LS
R4-1709700
Reply LS to RAN2 for NR UE categories and UE capabilities
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Source: Ericsson

Abstract: 

Draft Reply LS to RAN2 for NR UE categories and UE capabilities.
RAN4 would like to thank RAN2 for informing RAN4 the agreements made for the NR UE categories and UE capabilities.

RAN4 would like to confirm that from RAN4 point of view it is feasible to extract the baseband capabilities from the supportedBandCombination structure. RAN4 also agrees it’s important to avoid signalling fallback BCs and duplicate BCs to indicate different combinations of baseband capabilities. RAN4 is discussing how to report the UE baseband capabilities separately from the supportedBandCombination structure and will inform RAN2 once there is any agreement reached.

For the questions raised from RAN2, RAN4 would like to reply as following.

Q1: Do RAN1 and RAN4 agree that a peak data rate per-cell, per-cell-group and per-UE can be calculated based on the signalled band combinations and baseband capabilities and that an explicit UE category (for NR and NR-NR DC and MR-DC) is not needed if the UE supports a peak data rate at least equal to the calculated data rate?

[RAN4]: RAN4 agree that a peak data rate per-cell, per-cell-group and per-UE can be calculated based on the signalled band combinations and baseband capabilities and that an explicit UE category (for NR and NR-NR DC and MR-DC) is not needed if the UE supports a peak data rate at least equal to the calculated data rate.

Q2: Do RAN1 and RAN4 agree with the suggested handling of UE categories described above? 

[RAN4]: RAN4 agree with the suggested handling of UE categories described in the LS.

Discussion: 

Ericsson: focus on UE category first.
Decision:

Revised to R4-1709887 (from R4-1709700)
R4-1709887
Reply LS to RAN2 for NR UE categories and UE capabilities
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Source: Ericsson

Abstract: 

Draft Reply LS to RAN2 for NR UE categories and UE capabilities.
RAN4 would like to thank RAN2 for informing RAN4 the agreements made for the NR UE categories and UE capabilities.

RAN4 would like to confirm that from RAN4 point of view it is feasible to extract the baseband capabilities from the supportedBandCombination structure. RAN4 also agrees it’s important to avoid signalling fallback BCs and duplicate BCs to indicate different combinations of baseband capabilities. RAN4 is discussing how to report the UE baseband capabilities separately from the supportedBandCombination structure and will inform RAN2 once there is any agreement reached.

For the questions raised from RAN2, RAN4 would like to reply as following.

Q1: Do RAN1 and RAN4 agree that a peak data rate per-cell, per-cell-group and per-UE can be calculated based on the signalled band combinations and baseband capabilities and that an explicit UE category (for NR and NR-NR DC and MR-DC) is not needed if the UE supports a peak data rate at least equal to the calculated data rate?

[RAN4]: RAN4 agree that a peak data rate per-cell, per-cell-group and per-UE can be calculated based on the signalled band combinations and baseband capabilities and that an explicit UE category (for NR and NR-NR DC and MR-DC) is not needed if the UE supports a peak data rate at least equal to the calculated data rate.

Q2: Do RAN1 and RAN4 agree with the suggested handling of UE categories described above? 

[RAN4]: RAN4 agree with the suggested handling of UE categories described in the LS.

Discussion: 

Decision:

Revised to R4-1709904 (from R4-1709887)
R4-1709904
Reply LS to RAN2 for NR UE categories and UE capabilities
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Source: Ericsson

Abstract: 

Draft Reply LS to RAN2 for NR UE categories and UE capabilities.
RAN4 would like to thank RAN2 for informing RAN4 the agreements made for the NR UE categories and UE capabilities.

RAN4 would like to confirm that from RAN4 point of view it is feasible to extract the baseband capabilities from the supportedBandCombination structure. RAN4 also agrees it’s important to avoid signalling fallback BCs and duplicate BCs to indicate different combinations of baseband capabilities. RAN4 is discussing how to report the UE baseband capabilities separately from the supportedBandCombination structure and will inform RAN2 once there is any agreement reached.

For the questions raised from RAN2, RAN4 would like to reply as following.

Q1: Do RAN1 and RAN4 agree that a peak data rate per-cell, per-cell-group and per-UE can be calculated based on the signalled band combinations and baseband capabilities and that an explicit UE category (for NR and NR-NR DC and MR-DC) is not needed if the UE supports a peak data rate at least equal to the calculated data rate?

[RAN4]: RAN4 agree that a peak data rate per-cell, per-cell-group and per-UE can be calculated based on the signalled band combinations and baseband capabilities and that an explicit UE category (for NR and NR-NR DC and MR-DC) is not needed if the UE supports a peak data rate at least equal to the calculated data rate.

Q2: Do RAN1 and RAN4 agree with the suggested handling of UE categories described above? 

[RAN4]: RAN4 agree with the suggested handling of UE categories described in the LS.

Discussion: 

Huawei: We are OK if the agreements do not conflict with RAN1/2 agreements.
Decision:

Revised to R4-1710079F
R4-1710079
Reply LS to RAN2 for NR UE categories and UE capabilities
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Source: Ericsson

Abstract: 

Draft Reply LS to RAN2 for NR UE categories and UE capabilities.
RAN4 would like to thank RAN2 for informing RAN4 the agreements made for the NR UE categories and UE capabilities.

RAN4 would like to confirm that from RAN4 point of view it is feasible to extract the baseband capabilities from the supportedBandCombination structure. RAN4 also agrees it’s important to avoid signalling fallback BCs and duplicate BCs to indicate different combinations of baseband capabilities. RAN4 is discussing how to report the UE baseband capabilities separately from the supportedBandCombination structure and will inform RAN2 once there is any agreement reached.

For the questions raised from RAN2, RAN4 would like to reply as following.

Q1: Do RAN1 and RAN4 agree that a peak data rate per-cell, per-cell-group and per-UE can be calculated based on the signalled band combinations and baseband capabilities and that an explicit UE category (for NR and NR-NR DC and MR-DC) is not needed if the UE supports a peak data rate at least equal to the calculated data rate?

[RAN4]: RAN4 agree that a peak data rate per-cell, per-cell-group and per-UE can be calculated based on the signalled band combinations and baseband capabilities and that an explicit UE category (for NR and NR-NR DC and MR-DC) is not needed if the UE supports a peak data rate at least equal to the calculated data rate.

Q2: Do RAN1 and RAN4 agree with the suggested handling of UE categories described above? 

[RAN4]: RAN4 agree with the suggested handling of UE categories described in the LS.

Discussion: 

Huawei: We are OK if the agreements do not conflict with RAN1/2 agreements.
Decision:

Approved
Evaluation for reference sensitivity
R4-1709398
NR REFSENS SNR definition
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Source: Intel Corporation

Abstract: 

In this contribution we provided our views on the SNR definition for REFSENS. In summary, we make the following proposals:

Proposal #1:
Use SNR = [X] or [0] dB for NR REFSENS definition. Further change the SNR value during NR WI Performance part and adjust REFSENS requirements accordingly.

Proposal #2:
Further discuss the FRC for REFSENS definition.

· PDSCH resource allocation: Full BW
· Set of CBW/SCS
· Option 1: Define FRC for each CBW/SCS combination

· Option 2: Define FRC for minimum SCS for each CBW
· Use QPSK modulation

· No HARQ retransmissions

· FFS: Code rate, Control channel configuration, SS Block configuration, RS configuration, TDD configuration 

Proposal #3:
REFSENS SNR simulation assumptions

· Static AWGN channel model

· Number of RX chains

· Option 1: SNR is defined under 1RX assumption. Diversity gain is not included into the SNR.

· Option 2: SNR is defined under 2RX/4RX assumptions. Diversity gain is included into the SNR.

· Frequency range specific assumptions are FFS

· Impairments to be included in SNR and IM terms are FFS and need further alignment between RF/Demod experts.
Discussion: 

Decision: 

The document was not treated.
Draft TS 38.101-4
R4-1709401
Discussion on TS 38.101-4 NR UE performance requirements specification structure
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Source: Intel Corporation

Abstract: 

In this contribution we provide our views on the TS 38.101-4 specification structure and also discuss on the principles of the NR UE performance requirements specification in order to facilitate discussions on the specification structure. In summary we make the following proposal:

Proposal #1:
Further discuss the NR 38.101-4 UE performance requirements specification structure:

· How to define requirements for different frequency ranges

· How to define requirements with different test methodologies 

· How to define requirements for FDD / TDD / LAA / CA / DC
· How to add requirements for new WI / feature

· How to support easy extension of requirements for different number of RX chains

· How to define applicability rules

· How to introduce NR frequency range 1/2 interworking requirements 
· How to introduce NR/LTE interworking requirements
Discussion: 

Ericsson: support this discussion.
Decision:

Noted
3.6
Testability [FS_NR_test_methods]

3.6.1
General [FS_NR_test_methods]

R4-1709412
NR testability adhoc meeting notes
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Source: Intel Corporation

Discussion: 

Decision: 

The document was Withdrawn.
R4-1709525
TR38.810 v0.0.4
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Source: Intel Corporation, CATR

Discussion: 

Decision: 

The document was Approved.
R4-1709381
Measurements in Non-Anechoic Environments
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Source: Fraunhofer HHI, Fraunhofer IIS

Abstract: 

This contribution introduces techniques that allow OTA measurements to be made in non-anechoic environments.

Discussion: 

Decision: 

The document was revised to R4-1709789.
R4-1709789
Measurements in Non-Anechoic Environments
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Source: Fraunhofer HHI, Fraunhofer IIS

(Replaces R4-1709381)

Abstract: 

This contribution introduces techniques that allow OTA measurements to be made in non-anechoic environments.

Discussion: 

Decision: 

The document was revised to R4-1709832.
R4-1709832
Measurements in Non-Anechoic Environments
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Source: Fraunhofer HHI, Fraunhofer IIS

(Replaces R4-1709789)

Abstract: 

This contribution introduces techniques that allow OTA measurements to be made in non-anechoic environments.

Discussion: 

Anritsu: any technical justification to get rid of the anechoic chamber method? 
Fraunhofer: non-anechoic approach can solve the issue identified for black-box approach

Intel: Whether the test zone can cover the train? 


Fraunhofer: Different arrangement of the probe could emulate the different enviorment. 

Decision: 

The document was Noted.
R4-1709382
Beam Locking Command and Function for Testing
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Source: Fraunhofer HHI

Abstract: 

Control channel and an associated message space would support the requirements of a beam locking command/function.

Discussion: 

Decision: 

The document was revised to R4-1709775.
R4-1709775
Beam Locking Command and Function for Testing
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Source: Fraunhofer HHI

(Replaces R4-1709382)

Abstract: 

Control channel and an associated message space would support the requirements of a beam locking command/function.

Discussion: 

Decision: 

The document was Noted.
R4-1709865
Definition of UE beamlock and next steps
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Source: Keysight Technologies UK Ltd

Discussion: 

Ericsson: In UE RF, beamlock method is proposed for Tx requirements. We also need to guarantee the maximum transmission power.

Keysight: the method is purely related to antenna porperties. 

R&S: It is indicated the far field distanc is related to maximum DUT size. We shall not mandante the test methods. 


Keysight: it is not the major point in this paper. 

Intel: what is required from UE implementation perspective for this beamlock function. 


Keysight: it is RAN5 standard procedure. 

QC: it is useful to separate the Rx and Tx beam. The commond shall not in singled in RRC. 


Keysight: we can further discuss. We also need to consider the TDD system 

Anritsu: Why antenna shall be fixed for LTE? 


Keysight: it is simplied UE implementation. 

Decision: 

The document was Noted.
R4-1709866
DRAFT LS to RAN5 cc RAN1 and RAN2 on UE beamlock function
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Source: Keysight Technologies UK Ltd

Discussion: 

R&S: The LS imply the test function is mandantory. We can provide the recommendation but leave RAN5 to decide the mandantory support.
Keysight: the beamlocking shall be a mandantory feature. If we do not mandantory, different vendors may have different implemention. 

Decision: 

The document was Revised in R4-1710027
R4-1710027
DRAFT LS to RAN5 cc RAN1 and RAN2 on UE beamlock function
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Source: Keysight Technologies UK Ltd

Discussion: 

R&S: The LS imply the test function is mandantory. We can provide the recommendation but leave RAN5 to decide the mandantory support.

Keysight: the beamlocking shall be a mandantory feature. If we do not mandantory, different vendors may have different implemention. 

Technically endorsed the below content. The LS will be discussed in the next meeting

RAN WG4 has agreed to require all UE supporting NR and operating in frequency range 2 (FR2) to support a mandatory antenna beamlock function to significantly simplify the test methods required for off-axis stimulus and measurement.

Following the cell identification procedure, the UE is expected to form a beam towards the base station direction. In normal operation, the UE is then expected to track the direction of the base station signal due to changes in UE orientation or the spatial properties of the channel.

The UE beamlock special conformance test function is to disable changes to the UE antenna configuration when in connected mode. The function may need to operate independently for Tx and Rx. This will be advised later.
Decision: 

The document was Noted.
3.6.2
UE RF [FS_NR_test_methods]

R4-1709324
Methodology of CDF for REFSENS and estimation of test time for mmWave
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Source: Anritsu Corporation

Abstract: 

We introduce our view on the methodologies of CDF EIS and also show our approximate estimation of test time by those methodologies. 

Discussion: 

R&S: test step and sampling point can be improved. Not sure why you have two test points for option 2. We showed the option 2 in the past but no good feedback received before.

Anritsu: We can improve test setup and sampling points to save the time. Test time shall be considered when we defined the requirements.  
QC: We can discuss the pass/fail criteria, e.g., test 80% first, if pass, no need to test lower point, to save the test time. 

Decision: 

The document was Noted.
R4-1709325
A way to curtail CDF EIS measurement time
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Source: Anritsu Corporation

Abstract: 

This paper proposes a way to curtail the measurement time of CDF EIS in which the Rx-front-end including array-antennas and the common demodulator after MRC are evaluated separately.

Discussion: 

R&S: only single polorization is checked in this analysis. Two antennas could have two different level of noise level which will result in the large uncertainty. 

Anritsu: If we assume large input power level, we could get higher SNR. 
Intel: whether the RSSI measurement is different from RRM discussion, or RSSI measured from each individual antenna


Anritsu: It is different from RSSI definition. We can measure RSSI after MRC. We can improve the test time using this approach. 

QC: RSSI measurement will have large measurement uncertainty and tolerance


R&S: this method is widely used in the industry. It is approved methods. 


QC: For sub 6GHz, only single antenna port is used and antenna port could be further calabrated to remove the uncertainty. 


Keysight: we can refer to the CTIA OTA test plan which can be found in CTIA website. 

Decision: 

The document was Noted.
R4-1709745
Importance of pre-scan to reduce mmW UE unwanted emissions test time
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Source: Qualcomm Incorporated

Discussion: 

R&S: There are several ways to do the pre-scan. Different measurement results will come out from different pre-scan. We need to be careful on fully standardized test method for pre-scan. 

QC: we need to find the feasible test methods. We understand the concerns. 

Keysight: test time issue in the scope of RAN5. Be careful about the optimization of test time. Agree with the R&S on the standardized test method for pre-scan 

Intel: We agree with QC in principal. The measurement point across the time and frequency will be significant. We understand the R&S concerns. We can further investige the way to further reduce the testin points in both time and frequency domain. 
Anritsu: For step 2, the meaning of maximum EIRP measurement depends on the definition of maximum EIRP. 


QC:  You have to measure every EIRP points for TRP. 

Decision: 

The document was Noted.
R4-1709771
On the Effect of DUT Configuration on Conformance Test Automation and Test Times
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Source: ROHDE & SCHWARZ

Abstract: 

This contribution discusses the need to consider the DUT configuration during the OTA testing, specifically testing devices in battery operation vs operating the DUT with charging and data cables.

Discussion: 

Intel: we can not assume all the DUT are charged with a cable. 

R&S: even for wireless charger, still you need the cable for wireless charger. 

QC: Whether to test the whole sphere around the DUT depends on the requirement itself. For some cases, the test can be performed with cable. 


R&S: we need to consider the case which has to be done over the whole area around DUT. 

Keysight: The test procedure optimization can be also done in RAN5


R&S: RAN4 also need to study the test methods. 

Decision: 

The document was Noted.
R4-1709774
DUT Positioning Guidelines for NR
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Source: ROHDE & SCHWARZ

Abstract: 

During the RAN4#84 meeting, it was decided to adopt the black-box approach for NR. The lack of a vendor declaration about the antenna system and architecture has consequences related to the measurement uncertainties and test tolerances of various conformance tests [1, 2]. This contribution outlines the suitable positioning guidelines to minimize the MU element related to the offset between the antenna array and the centre of quiet zone.

Discussion: 

Fraunhofer: We agreed the black box approach by comparing with the white box approach. Black box approach may be not a good choice. 

R&S: DUT positioning is the only method to minimize the error. 


Fraunhofer: it is difficult to determine the center of devices. 


QC: we agreed on the black box approach in the previous meeting. 

Keysight: We have to decide the DUT positioning after we agreed on the black box approach. 

Intel:OK with content. Is that possible to decide the DUT positioning and test zone together as a package. 


R&S: We needs some further investigation on the test zone. It is better to agree on the guideline for postioning. We can consider the postioning and test zone together later. 

Intel: SI TR is target to be approved at RAN #79. If there is some proposal to change the TR structure, it is better to do it as soon as possible.  

Decision: 

The document was Noted.
R4-1709788
TP on DUT Positioning Guidelines for NR
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Source: ROHDE & SCHWARZ

Abstract: 

This contribution is a text proposal to TP38.810 to define the DUT positioning guidelines for NR. A respective discussion paper was presented in R4-1709774. 

Discussion: 

Decision: 

The document was Approved.
R4-1709808
Test Interface functions for NR UE OTA testing
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Source: ROHDE & SCHWARZ

Abstract: 

At RAN4 meeting #84 contribution proposed a set of standard NR UE test interface (TI) functions in order to enable and simplify OTA testing of certain parameters. Basically, the test interface approach was endorsed by RAN4#84, the beam lock TI function was even agreed. For proposal 2 and 3 of contribution further clarifications have been requested which are provided in this contribution.

Discussion: 

QC: The proposal 1 is related to two stage approach? We do not need proposal 2. 

R&S: it is related to Demod test option A. Test function will enable the efficient test method. We are looking for option A but the proposal 1 can be also benefit for other test methods. 

Fraunhofer: We agree with R&S in principle. The proposal 1 is test case specific. 

Intel: We need wait for the decision of the demod test baseline. We agree with QC on proposal 2. 

Anritsu: we agree with Intel that option A is not agreed yet. Proposal 2 is out of normal UE design

Keysight:  We can consider the RRM requirements defined in the future. 

Huawei: For proposal 2, we agree. According to current LTE test, there is some special test function and test mode. 

R&S: We were told by some UE vendor that they are looking for such test functions. 

Decision: 

The document was Noted.
3.6.2.1
Baseline Measurement setup [FS_NR_test_methods]

R4-1709718
Pink Box Approach for Rapid Range 2 UE´s OTA Performance testing 
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Source: Sony Mobile

Abstract: 

It is proposed only a portion of the entire sphere is tested for UE OTA performance while the UE repeats total scan and is motivated by the severe loss of mmWave radiation behind obstacles typically present nearby an UE.

Discussion: 

R&S: the test position is not the scope of SI. We assume the antenna array angle could be larger. 
QC: the actual DUT positon could be different in reality. 

Sony: Agree the proposed approach will not cover all the cases. We also understand the TRP has to be test in whole sphere. 
Decision: 

The document was Noted.
R4-1709870
Antenna gain and beamwidth definition for QZ characterization
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Source: Keysight Technologies UK Ltd

Discussion: 

Intel: in principle agree to use the directional antenna for QC characterization. We have concerns on the measurement uncertainty. Is there any analysis for the measurement uncertainty. 

Keysight: We did some analysis, We may revise the MU value. 

R&S: We agree with proposal 1. Proposal 2 is not clear. We have concerns on proposal 3. We can not preclude some anatenna implemenations. 


Keysight: we can further discuss the proposal 2 and 3. If we are going to discuss the antenna beamwidth, these proposals can be considered. 

CATR: We share the view as R&S for proposal 3. We cannot decide the reference antenna without knowing the UE antenna performance 

Anritsu: We can agree to proposal 1. On proposal 2, more clarification is needed. Proposal 3 is not well justified in this paper. 

R&S: We need some more information about the measurement antennas. 

Agreements: 

Proposal 1: Include the positioner, to be used during DUT measurements, as part of quiet zone calibration
Decision: 

The document was Noted.
R4-1709773
Antenna gain - beamwidth definition for quiet zone calibration






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was withdrawn.

R4-1709717
Example title
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Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was withdrawn.

3.6.2.2
Measurement uncertainty and test tolerance [FS_NR_test_methods]

R4-1709753
WF on NR MU and test tolerance






  CR-  rev  Cat:  (Rel-15) v





Source: CATR

Discussion: 

Intel: 
Decision: 

The document was Revised in R4-1710077

R4-1710077
WF on NR MU and test tolerance
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Source: CATR

Discussion: 

Keysight: We have concerns on the proposal 5 in the baseline document. 
Decision: 

The document was Approved.
R4-1709326
Measurement Uncertainty values of EIRP/EIS for mmWave
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Source: Anritsu Corporation

Abstract: 

In this paper we update MU values of EIRP/EIS for mmWave with comparison of using VNA and SG at the calibration stage.

Discussion: 

CATR: For proposal 1, both parameters can be used with different MU. For porposl 3, the definition of this MU contributor shall be provided. 
R&S: We had provide extensive comments in e-mail/offline discussions. 

Decision: 

The document was Noted.
R4-1709756
Measurement uncertainties for non-traditional OTA measurements
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Source: Rohde & Schwarz

Discussion: 

CATR: The group shall consider to downscope the MU uncertainty comparing with MIMO OTA study. 
Decision: 

The document was Noted.
R4-1709772
Combining uncertainty contributions in the derivation of test system uncertainty
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Source: ROHDE & SCHWARZ

Abstract: 

During the last RAN4 meeting, a question was raised how to combine MU elements, specifically whether combination of MU values, mathematically calculated with the root sum square (RSS) method, should take into account the dB or linear values. As the combined MU can yield significant differences, it is important to harmonize on the approach on how to combine MU elements.

Discussion: 

Decision: 

The document was Noted.
R4-1709810
Quality of the Quiet Zone Characterization
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Source: ROHDE & SCHWARZ

Abstract: 

The objective of this contribution is to introduce a ‘Characterization of the Quiet Zone’ test procedure for TRP/TRS (3D surface integrals) and for EIRP/EIS (single point power measurements) for mm-wave frequencies combined with the MU of offset between UE antenna array and centre of quiet zone.

Discussion: 

CATR: QZ is the key parameters for MU discussion. 
MVG: We share our comments offline already. We shall add antoerh test step to calbriated the test zone. We have comment on 175 measurement. 
Keysight: We are ok with proposal 1, 2 and 3. We have comments on proposal 4. We need to identify the beamwidth. We need to consider different angle for measurement. On slide 8, how are we supposed to provide these oritentions? 

Intel: We are aligned with CATR comments. We encourage companies to conclude the QZ parameters. We can approve the TP for QZ test setup in the next meeting. It is very important to agree the approach in this meeting. 

R&S: We hope companies can work with us. Antenna efficiency is different in different oritentions. We need to consider the beamwidth. 

Anritsu: we are going to measure the QZ. Not sure if the test can be done automatically. 

Decision: 

The document was Noted.
R4-1709839
Uncertainty due to the DUT offset from the QZ center
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Source: MVG Industries

Abstract: 

During 3GPP RAN4 #84, a way forward for 5G NR UE testability was approved [1]. The “black box” approach was selected. It means that there won’t be any detailed information about the location of the antenna arrays on the DUT. It was then agreed to quantify the uncertainty for the “Offset of DUT center from the center of QZ”. 

This contribution aims to provide an overview and the impact of this uncertainty on the overall measurement uncertainty for the different testing methodologies such as direct Far- Field (baseline setup), non-direct Far Field CATR, and Near Field.

Discussion: 

Anritsu: if the study is done regarding to the influence of angular misalignment of DUT antennas?


MVG: it is independent from the angular misalignement  

Anritsu: there is some influence due to angular misalignment of DUT antennas in both CATR and near field test 


Keysight: We have different understanding from Anritsu. 

R&S: We have different assumptions for CATR methods. For near field test, it against the previous agreement.


MVG: For near field, the center of DUT is placed at the center of QZ which was agreed in the past.  

Keysight: We agree with MVG on the impact of CATR methods. 

Decision: 

The document was Noted.
R4-1709860
MU for single point and 3D averaged metrics using RSS of dB values
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Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was Noted.
R4-1709754
On MU budget for UE RF test setup
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Source: CATR

Discussion: 

Decision: 

The document was Withdrawn.
3.6.3
Common to UE RRM and Demodulation [FS_NR_test_methods]

3.6.3.1
Propagation model for RRM and demodulation [FS_NR_test_methods]

R4-1709716
BS Antenna Radiation Pattern Inclusion in Channel Model
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Source: Keysight Technologies UK Ltd, Spirent Communcations, Azimuth Systems Inc., and Anritsu Ltd 

Discussion: 

Huawei:We agree in principle. Any analysis on the number of threshold? 
Intel: We gree in principal. What is the beamforming configuration? BS vendors are supposed to provide some inputs. 

Anritsu: We support this proposal. Beamforming need to be decided. 

Decision: 

The document was Approved.
R4-1709715
mmWave CDL Models
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Source: Keysight Technologies UK Ltd

Discussion: 

Intel: This is a good approach to simplify the channel model. What is the impact of BS filtering for Tx beamforming to the angle of arrival.  

Sprient: the angle spread of arrival angle will be decreased. 

Huawei: There are some parameters not measured in mmWave in Channel model. If we identify the issue for the channel model, shall we inform RAN1 ? There is also some other way to simplify the CDL model. 


Keysight: We tried to send the LS to RAN1 before but failed. We understand there are some other ways as showing in the reference. 

R&S: On table 2, how are the new values derived. What is the impact of these new values? Still there are wide range of angles, how these will impact to the test system. 


Keysight: new values are derived based on the measurement campaign. 
Sprient: We agree with the approach in principle. To decide the channel model first may be not a good approach. We have to check the requirements first. 


Keysight: Yes, we aware. 

Anritsu: More explainations are needed. 


Keysight: We have not decided the scaling factor number so far. We can decide the value from the measurement campaign. 

Decision: 

The document was Noted.
R4-1709410
On defining the testable channel model for RRM
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Source: Intel Corporation

Discussion: 

R&S: what is the meaning of static channel? The number of receiver antennas may not essential for some RRM requirements. 
Intel: In our understanding, AoA and AoD are fixed in the channel model. MIMO assumption is for the demod requirement not for RRM requirements. 
QC: On MIMO assumption, 2x2 array is also tested. Control channel performance is different for 2*2 and 2*1. It is premature to conclude we do not need to consider MIMO for RRM. 


Intel: We can check with RRM. Introducing rank2 to the RRM will increase the complexity. We would like to keep the MIMO out of the RRM scope. 

Huawei: Is there any physical explaination on this simiplified solution. What does the number of beams emulated? 


Intel: number of beam emulated by the test equipments. Each beam has single AoA. 

Anritsu: Not sure if it is true that all the RRM requirements assumed the fixed AoA. 


Intel: We can check other companies view on the RRM simulation assumption for AoA. 

Ericsson: We donot limit the requirements for fixed AoA, but we can simply the test considering static channel

QC: We agree with Ericsson. Most RRM requirements is done for AWGN channel considering the uncertainty broght by the averaging over the time. There is the impact to the control channel performance for different configuration in BS Tx antennas. We have not conducted the dynamic channel simulation assumption in RRM requirements. We are conducting the static system level simuation to identify how many beams can be measured/tracked. AoA is fixed and SNR is used as side condition for RRM requirements. 
Keysight: For proposal 1, only one cluster is assumed? 


Intel: could be n cluster but with same AoA. 

Decision: 

The document was Noted.
R4-1709861
Channel model definition open issues






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd

Discussion: 

Intel: We are aligned with the summary. In RRM discussion, it is a little bit clear on the need of channel model from anlge domain etc. In Demod part, there are still some open issues. We can sperate the discussion for the channel model for RRM and Demod. 
Anritsu: On transmistting antenna pattern, beamforming factor is one critical parameter. We also need to study whether the beam will be steered during the test

Ericsson: On transmitting antenna pattern, we did the system level simulation for number of beam assuming certain tx antenna pattern but not sure if it covers all the BS implementation.  
QC: the dynamic channel model used in RRM is to find how often UE can perform the measurement, i.e., measurement period. The beamwidth is also related to BS antenna configuration. 

Agreements: 

RAN4 agree to sperate the channel model definition work for RRM and Demod in WF on channel model. 

Decision: 

The document was Noted.
R4-1709867
WF on channel models
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Source: Keysight Technologies UK Ltd

Discussion: 

R&S: There are some online comments not captured. 
Keysight: it is channel model for general. 

Intel: our view has been addressed

Decision: 

The document was Noted.
3.6.4
RRM requirements [FS_NR_test_methods]

3.6.4.1
Baseline measurement setup [FS_NR_test_methods]

R4-1709837
Test scenarios and test system complexity for NR RRM OTA testing 
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Source: ROHDE & SCHWARZ

Discussion: 

Anritsu: Explaination on the AoA in scenario 4. Number of clusters in scenario 4? 


R&S: it is complex scenario. Fading channel is not the scope of this paper. 

Intel: Dynamic AoA is not in the scope of RRM performance. 

Decision: 

The document was Noted.
R4-1709869
WF on RRM baseline
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Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was Withdrawn.
R4-1710028 WF on RRM baseline setup






Source: ROHDE & SCHWARZ

Decision: 

The document was Approved.
3.6.5
UE Demodulation [FS_NR_test_methods]

R4-1709697
Clarifications on Evaluation of Reduced Complexity mmWave Channels
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Source: Azimuth Systems Incorporated

Discussion: 

Huawei: RAN1 only use CDL-A and CDL-C instead of CDL-B. 
Azimuth: CDL-B is used as an example. 

Decision: 

The document was Noted.
R4-1709698
Test method and test scope for NR UE performance
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Source: Ericsson

Abstract: 

Discussion

Discussion: 

QC: We had agreements in the SI.

Ericsson: We did not discussed the Demod in SI. We also have not studied the OTA test in the SI. 
Intel: We are aligned with Ericsson on some motivation. There are some options, i.e., option A and option B. On proposal 1, option A can be used. We can use this contribution to trigger the further discusssions. 

QC: IF testing does not consider the antenna pattern. 

Keysight: Agree with QC. If the IF is not standardized, how the test can be done for different UE. 

Ericsson: For demod, the main focus is to check the baseband performance, i.e., channel estimation performance. We request UE vendor to provide the IF. 

Decision: 

The document was Noted.
3.6.5.1
Baseline measurement setup [FS_NR_test_methods]

R4-1709411
On mmWave NR demodulation testability
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Source: Intel Corporation

Discussion: 

Keysight: On proposal 2, we had paper to analysis option A and B. 

Anritsu: No need to acknowledge the antenna pattern. 

Intel: Both options have open issues. In demod, simulation campaign is carried on to derive the requirements. How can the simulation campaign be related to the model emulated in the OTA test especially for option B. 
Decision: 

The document was Noted.
R4-1709757
Further discussion on Demodulation Baseline System Option A: Test setup with baseband emulation of Multi-AoA
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Source: ROHDE & SCHWARZ

Discussion: 

Decision: 

The document was Noted.
R4-1709864
Potential and applicability of the RTS test method to mmWave NR UE demod conformance testing
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Source: Keysight Technologies UK Ltd

Discussion: 

QC: we agree that observation 3 is an issue. We did not answer whether the antenna pattern can be measured accurately. 
Intel: it is better for TE vendors can come out with the detailed list of questions for Demod experts. 

Decision: 

The document was Noted.
R4-1709868
WF on demod baseline
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Source: Keysight Technologies UK Ltd

Discussion: 

Decision: 

The document was Withdrawn.
R4-1709755
f,
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Source: Rohde & Schwarz

Discussion: 

Decision: 

The document was withdrawn.

4
Liaison and output to other groups

R4-1709361
[DRAFT] LS on NR band numbering
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Source: Ericsson

Abstract: 

The agreements on NR band numbering is reported to RAN2 and RAN3.

Discussion: 

Huawei: we need to see the approval of TP first which may have some impact to LS. 
Decision: 

The document was Revised in R4-1710045.
R4-1710045
LS on NR band numbering
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Source: Ericsson

Abstract: 

The agreements on NR band numbering is reported to RAN2 and RAN3.

Discussion: 

Huawei: we need to see the approval of TP first which may have some impact to LS. 

Decision: 

The document was Approved.
R4-1709363
[DRAFT] LS on Unwanted emissions of IMT-2020
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Source: Ericsson

Abstract: 

The document is a draft LS response to ITU-R WP5D on the questions raised regarding unwanted emissions for NR.

Discussion: 

Decision: 

The document was Revised in R4-1710023

R4-1710023
[DRAFT] LS on Unwanted emissions of IMT-2020
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Source: Ericsson

Abstract: 

The document is a draft LS response to ITU-R WP5D on the questions raised regarding unwanted emissions for NR.

Discussion: 

[MCC]: Header update: remove "draft" and correct the Work Item.
Decision: 

The document was Revised in R4-1710084
R4-1710084
LS on Unwanted emissions of IMT-2020
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Source: Ericsson

Abstract: 

The document is a draft LS response to ITU-R WP5D on the questions raised regarding unwanted emissions for NR.

Discussion: 

Decision: 

The document was Approved.
R4-1709405
On NR handover related parameters






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corp

Discussion: 

Decision: 

The document was not treated.
R4-1709406
Reply LS on NR handover related parameters
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Source: Intel Corp

Discussion: 

Decision: 

The document was not treated.
R4-1710026
Reply LS on NR handover related parameters
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Source: RAN1

Discussion: 

Decision: 

The document was not treated.
5
Future meetings

6
Any other business

7
Close of the meeting (No later than Thursday, 5 p.m.)

Report prepared by: MCC
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