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Introduction
Briefly introduce background, the scope of this email discussion and provide some guidelines for email discussion if necessary.
Rel-16 NR eMIMO WI (i.e., Enhancements on MIMO for NR) is a RAN1 leading WI with below major enhancement in RAN1 area, in which the following items are identified for having RAN4 RRM requirement impact, based on previous RAN4 discussion:
· Enhancements on multi-beam operation
· DL/UL beam indication with reduced latency and overhead 
· Beam failure recovery for SCell 
· L1-SINR measurement
In last RAN4 meeting (RAN4#94-bis-e), WF is approved as R4-2005335, in which agreement from online session is summarized and way forward is captured for further agreement on L1-SINR measurement and beam failure recovery for SCell.  

List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
As the rapporteur for Rel-16 MIMO enhancement WI, we would like to suggest the following candidate target of 1st and 2nd round email discussion: 
· 1st round: Collect more views on all topics, while the following clarification achieved: 
· 2nd round: Based on results from 1st round, proceed as much as possible and complete WI. 

Topic #1: L1-SINR Measurement
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006205
	Apple
	Proposal#1: NZP-IMR cannot be defined without repetition parameter, L1-SINR measurement with NZP-IMR without repetition parameter is not applicable. 
Proposal #2: For L1-SINR measurement with SSB based CMR+NZP-IMR, no requirement if NZP-CSI-RS is with repetition parameter “ON”
Proposal #3: For L1-SINR measurement with SSB based CMR+NZP-IMR, no requirement if NZP-CSI-RS is not configured with repetition parameter
Proposal #4: No requirement when CMR or IMR is fully overlapped with MG.
Proposal #5: The variable P used for defining L1-SINR measurement period could can be defined as the maximum value between PCMR and PIMR, where
-	PCMR is the scaling factor for CMR according to the principles of defining variable P for L1-RSRP measurement.
-	PIMR is the scaling factor for IMR according to the principles of defining variable P for L1-RSRP measurement.

	R4-2006370
	Samsung
	Proposal-1: For SSB/CSI-RS-based CMR+IMR L1-SINR measurement, 
  - No requirement when CMR or IMR is fully overlapped with MG;
  - The variable P used for defining L1-SINR measurement period could can be defined as the maximum value between PCMR and PIMR, in which PCMR and PIMR are respectively the scaling factor for CMR and IMR according to the principles of defining variable P for L1-RSRP measurement 
Observation-1: NZP-IMR’s RX beamforming filter should always be aligned with the RX beamforming filter used for CMR which is one-to-one mapped with this NZP-IMR. 
Proposal-2: Whether or not NZP-IMR is not configured with repetition parameter should not impact on L1-SINR measurement requirement’s applicability. 
Proposal-2: For SSB-based CMR+IMR L1-SINR measurement, the measurement period requirement shall be applied only if IMR (NZP CSI-RS) configured with “repetition = OFF” or repetition filed not present, but no requirement if IMR (NZP CSI-RS) configured with “repetition = ON”.

	R4-2006371
	Samsung
	CR to TS38.133 on L1-SINR Measurement Requirement

	R4-2006864
	MediaTek
	Observation 1: UE may expect that both of NZP-CSI-RS based CMR and NZP-IMR shall be configured with higher layer parameter repetition.
Proposal 1: No requirement for NZP-CSI-RS based CMR + NZP-IMR while NZP-IMR is not configured with repetition parameter.
Proposal 2: No requirement shall be applied for SSB based CMR + NZP-IMR with “repetition = ON”.
Proposal 3: No requirement shall be applied for SSB based CMR + NZP-IMR not configured parameter “repetition”.
Observation 2: CMR and IMR should be 1-to-1 mapping in the CSI-ReportConfig, but how to pair the IMR/CMR samples is up to UE implementation.
Proposal 4: No requirement when CMR or IMR is fully overlapped with MG.
Proposal 5: The variable P used for defining L1-SINR measurement period could can be defined as the maximum value between  and , where
·  is the scaling factor for CMR according to the principles of defining variable P for L1-RSRP measurement.
·  is the scaling factor for IMR according to the principles of defining variable P for L1-RSRP measurement. 
Proposal 6: FFS how to extend single carrier requirements to CA case, e.g., under the assumption the offset of SMTC occasion cross multiple CCs are the same.
Proposal 7: The scheduling restriction due to L1-SINR shall be further studied in RAN4. It can be based on the framework of scheduling restriction due to R15 L1-RSRP.

	R4-2007483
	Qualcomm
	Observation 1: According to 38.215, 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 synchronisation signals divided by the linear average of the noise and interference power contribution (in [W]).
Observation 2: If either CMR or IMR get overlapped with the measurement gap or SMTC window, the one-to-one mapping does not hold.
Observation 3: According to RAN2 spec, if repetition parameter is not configured, UE should assume “repetition = off”. Hence, it is valid not to configure the repetition parameter of NZP-IMR.
Observation 4: UE may need to use different set of RX beams to receive SSB and NZP-IMR with repetition = ON.
Proposal 1: Define a single P for both CMR and IMR. A L1-SINR measurement occasion is considered as available only when the CMR and the associated IMR are non-overlapped with measurement gap or SMTC window.
Proposal 2: 
· L1-SINR measurement requirement is applicable if NZP-IMR is not configured with repetition parameter.
· For SSB-based CMR+IMR L1-SINR measurement, 
· For IMR (NZP CSI-RS) with “repetition = ON”, no requirement shall be applied.
· For IMR (NZP CSI-RS) with “repetition” not present, requirement shall be applied.

	R4-2007767
	Huawei, HiSilicon
	Observation 1: For option 1, the sharing factor P may not be a unique value for a given combination of CMR, IMR, SMTC and measurement gap.
Proposal 1: For CMR+IMR scenario, Option 2 is suggest to define the sharing factor P used for L1-SINR measurement period,  which could can be defined as the maximum value between PCMR and PIMR, where
-	PCMR is the scaling factor for CMR according to the principles of defining variable P for L1-RSRP measurement.
-	PIMR is the scaling factor for IMR according to the principles of defining variable P for L1-RSRP measurement.
Proposal 2: For SSB CMR+NZP-IMR scenario, it is suggest not to define L1-SINR measurements for NZP-IMR without repetition configuration.

	R4-2007768
	Huawei, HiSilicon
	Proposal 1: It is suggested to define L1-SINR accuracy requirements based on the single shot L1-SINR measurement performance.
Proposal 2: It is suggested to define the L1-SINR accuracy requirements based on following five generalizes scenarios:
•	L1-SINR accuracy requirements with CSI-RS based CMR and no dedicated IMR configured
•	L1-SINR accuracy requirements with SSB based CMR and dedicated ZP-IMR configured
•	L1-SINR accuracy requirements with CSI-RS based CMR and dedicated NZP-IMR configured
•	L1-SINR accuracy requirements with SSB based CMR and dedicated ZP-IMR configured
•	L1-SINR accuracy requirements with CSI-RS based CMR and dedicated NZP-IMR configured
Proposal 3: For CMR only and CMR+ZP-IMR scenarios, the L1-SINR absolute accuracy requirements can be defined as +/-3.5dB under the side condition of CMR Es/Iot≥-3dB.
Proposal 4: For CMR only and CMR+ZP-IMR scenarios, the L1-SINR absolute accuracy requirements can be defined as +/-3.0dB under the side condition of CMR/IMR Es/Iot≥0dB.

	R4-2007769
	Huawei, HiSilicon
	draftCR to TS38.133 on L1-SINR measurement accuracy requirements

	R4-2008091
	Nokia, Nokia Shanghai Bell
	Proposal 1: For SSB/CSI-RS-based CMR+IMR, Option 2 is preferred to determine the value of P.    
Proposal 2: For SSB-based CMR+IMR L1-SINR measurement, the scaling factor of N=8, no requirement shall be applied for IMR (NZP CSI-RS) with “repetition = ON”.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Measurement Period: P factor
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1-1: For SSB/CSI-RS-based CMR+IMR, the sharing factor P 
· Proposals
· Option-1 (Qualcomm): Define a single P for both CMR and IMR. A L1-SINR measurement occasion is considered as available only when the CMR and the associated IMR are non-overlapped with measurement gap or SMTC window.
· Option-2 (Huawei, Apple, Samsung, MediaTek, Nokia): No requirement when CMR or IMR is fully overlapped with MG. The variable P used for defining L1-SINR measurement period could can be defined as the maximum value between PCMR and PIMR, where
· PCMR is the scaling factor for CMR according to the principles of defining variable P for L1-RSRP measurement.
· PIMR is the scaling factor for IMR according to the principles of defining variable P for L1-RSRP measurement.
· Recommended WF
· Discuss Option 2 as RAN4 agreement to complete CR accordingly.  

Issue 1-1-2: Extend single carrier requirement to CA
· Proposals
· Proposal-1 (MediaTek): FFS how to extend single carrier requirements to CA case, e.g., under the assumption the offset of SMTC occasion cross multiple CCs are the same.
· Recommended WF
· Companies’ views are collected in 1st round discussion. 


Sub-topic 1-2: ”Repetition=ON” for NZP-IMR 
Issue 1-2-1: For L1-SINR measurement with dedicated configured NZP-IMR, the expected UE behaviour and possibility of “repetition=on”
· Proposals
· Option 1 (Samsung, Qualcomm): Whether or not NZP-IMR is not configured with repetition parameter should not impact on L1-SINR measurement requirement’s applicability.
· Option 2 (Apple, MediaTek, Huawei): NZP-IMR cannot be defined without repetition parameter, L1-SINR measurement with NZP-IMR without repetition parameter is not applicable.
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 1-2-2: For SSB-based CMR+IMR, “repetition = ON” field of IMR
· Proposals
· Proposal 1 (Apple, Samsung, MediaTek, Nokia, Qualcomm): no measurement period requirement if IMR (NZP CSI-RS) configured with “repetition = ON”.
· Recommended WF
· Adopt P1 as RAN4 agreement to complete CR accordingly.  

Issue 1-2-3: For SSB-based CMR+IMR, “repetition” field of IMR not present
· Proposals
· Proposal 1 (Apple, MediaTek, Huawei): no measurement period requirement shall be applied if IMR (NZP CSI-RS) configured with repetition filed not present,
· Proposal 2 (Samsung, Qualcomm): the measurement period requirement shall be applied if IMR (NZP CSI-RS) configured with repetition filed not present, 
· Recommended WF
· Companies’ views are collected in 1st round discussion. 


Sub-topic 1-3: Scheduling Restriction
Issue 1-3-1: Scheduling restriction
· Proposals
· Proposal-1 (MediaTek, Samsung): The scheduling restriction due to L1-SINR shall be further studied in RAN4. It can be based on the framework of scheduling restriction due to R15 L1-RSRP.
· Recommended WF
· Seems no need to discussion on P1, but focus on CR directly. 


Sub-topic 1-4: Measurement Accuracy for Performance Requirement
Issue 1-4-1: Performance requirement for measurement accuracy
· Proposals
· Proposal 1: It is suggested to define L1-SINR accuracy requirements based on the single shot L1-SINR measurement performance.
· Proposal 2: It is suggested to define the L1-SINR accuracy requirements based on following five generalizes scenarios:
· L1-SINR accuracy requirements with CSI-RS based CMR and no dedicated IMR configured
· L1-SINR accuracy requirements with SSB based CMR and dedicated ZP-IMR configured
· L1-SINR accuracy requirements with CSI-RS based CMR and dedicated NZP-IMR configured
· L1-SINR accuracy requirements with SSB based CMR and dedicated ZP-IMR configured
· L1-SINR accuracy requirements with CSI-RS based CMR and dedicated NZP-IMR configured
· Proposal 3: For CMR only and CMR+ZP-IMR scenarios, the L1-SINR absolute accuracy requirements can be defined as +/-3.5dB under the side condition of CMR Es/Iot≥-3dB.
· Proposal 4: For CMR only and CMR+ZP-IMR scenarios, the L1-SINR absolute accuracy requirements can be defined as +/-3.0dB under the side condition of CMR/IMR Es/Iot≥0dB.
· Recommended WF
· [Moderator] Thank Huawei for the good contribution on performance part. Since RAN4 group has the common understanding that RRM performance part will be started from Aug meeting (see RAN4 email reflector discussion after RAN4#94e, titled as “RE: Draft SR for Rel-16 NR eMIMO” on 11th March), we suggest this paper can be treated till Aug and we can focus on completion of core requirement in this meeting. 

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Mediatek
	Sub topic 1-1:
Issue 1-1-1:
We support Option-2 and disagree with Option-1. For Option-1, the L1-SINR measurement time will become too long for UE if only considering the scenario that CMR and the associated IMR are non-overlapped with measurement gap and SMTC occasions.
Issue 1-1-2:
We support proposal-1. 
Sub topic 1-2:
Issue 1-2-1:
We support Option-2 and disagree with Option-1. From TS38.213 as follows, it is clearly said UE may expect higher layer parameter repetition shall be configured for L1-SINR measurement while CMR set for channel measurement and the IMR set for interference measurement. 
	For L1-SINR measurement:
…
-	UE may apply 'QCL-TypeD' assumption of the SSB or 'QCL-TypeD' configured to the NZP CSI-RS resource for channel measurement to measure the associated CSI- IM resource or associated NZP CSI-RS resource for interference measurement configured for one CSI reporting
-	UE may expect that the NZP CSI-RS resource set for channel measurement and the NZP-CSI-RS resource set for interference measurement, if any, are configured with the higher layer parameter repetition.


On the other hand, in our understanding, L1-RSRP and L1-SINR should be configured with the repetition parameter, otherwise the NZP CSI-RS resource set without the repetition parameter will be regarded as CSI-RS for tracking or for CSI acquisition. Thus, L1-SINR measurement doesn’t apply if NZP-IMR is not configured with repetition parameter.
For Option-1, some companies claims that UE may expect the same behavior between higher layer parameter repetitions is absent and configured with “OFF”. 
	repetition
Indicates whether repetition is on/off. If the field is set to off or if the field is absent, the UE may not assume that the NZP-CSI-RS resources within the resource set are transmitted with the same downlink spatial domain transmission filter (see TS 38.214 [19], clauses 5.2.2.3.1 and 5.1.6.1.2). Can only be configured for CSI-RS resource sets which are associated with CSI-ReportConfig with report of L1 RSRP or "no report".



To our understanding, it just states the resource in the same resource set without parameter repetition are transmitted using same downlink spatial filter from gNB, so UE may not perform RX beam refinement based on the resources. However, it is not necessarily to expect the same UE behavior between repetitions is absent and configured with “OFF”. 
Issue 1-2-2:
We agree with proposal-1.
Issue 1-2-3:
We support proposal-1 and the reasons are same as Issue 1-2-1.
Sub topic 1-3:
Issue 1-3-1:
We support proposal-1.
Sub topic 1-4:
Issue 1-4-1:
We support the moderator suggestion that RRM performance part shall be discussed in Aug meeting.



	Huawei
	Sub topic 1-1:
Issue 1-1-1: We support option 2
As we mentioned in our paper, for option 1, the scaling factor P may be not a unique value due to different UE implementations.

Sub topic 1-2:
Issue 1-2-1: We support option 2
In RAN1, the NZP CSI-RS resource with repetition configuration is considered to be used for beam management, i.e., L1-RSRP or L1-SINR computation. The NZP CSI-RS resource with repetition configuration is considered to be used for other purposes, e.g., CSI acquisition. We suggest to keep the same understanding as RAN1.
Issue 1-2-2: Proposal 1 is acceptable.
Issue 1-2-3: We support Proposal 1.
Same comments as issue 1-2-1.

Sub topic 1-3:
Issue 1-3-1:
We can agree with Proposal 1

Sub topic 1-4:
Issue 1-4-1:
We can agree to discuss the accuracy requirements from August meeting. 


	Apple
	Sub topic 1-1:
Issue 1-1-1: We support option 2. Option 1 would result in a long measurement period. 
Sub topic 1-2:
Issue 1-2-1: We support option 2. NZP-CSI-RS for IMR is CSI-RS configured with repetition parameter. CSI-RS without repetition parameter may not be configured as IMR. From 38.214:
-  UE may expect that the NZP CSI-RS resource set for channel measurement and the NZP-CSI-RS resource set for interference measurement, if any, are configured with the higher layer parameter repetition. 
Issue 1-2-2: We agree with recommended WF 
Issue 1-2-3: We support option 1. Same comments as Issue 1-2-1 above
Sub topic 1-4:
Issue 1-4-1: We are fine with recommended WF.


	Intel
	Sub topic 1-1:
     Issue 1-1-1: agree with recommended WF.
Sub topic 1-2:
      Issue 1-2-1: prefer option 1. From our understanding, if repetitions parameter is absent, default value “OFF” will be applied. 
      Issue 1-2-2: agree with recommended WF.
      Issue 1-2-3: Prefer proposal 2. 
Sub topic 1-4:
       Issue 1-4-1: agree with recommended WF.


	Nokia, Nokia Shanghai Bell
	Sub-topic 1-1:
Issue 1-1-1: For SSB/CSI-RS-based CMR+IMR, the sharing factor P
Option 2 is preferred for going forward, which offers some degree of flexibility.   
Issue 1-1-2: Extend single carrier requirement to CA
Proposal 1 is OK.
Sub-topic 1-2:
Issue 1-2-1: For L1-SINR measurement with dedicated configured NZP-IMR, the expected UE behaviour and possibility of “repetition=on”
A question for clarification: Does “repetition = OFF” correspond to repetition parameter is not configured?  
Issue 1-2-2: For SSB-based CMR+IMR, “repetition = ON” field of IMR
The recommended WF by the moderator is OK. 
Issue 1-2-3: For SSB-based CMR+IMR, “repetition” field of IMR not present
This issue is somehow related to Issue 1-2-1. Consequently, this depends on the outcome of Issue 1-2-1.
Sub-topic 1-3:
Issue 1-3-1: Scheduling restriction
Can the moderator elaborate on the recommended WF? What does the following mean: “seems no need to discussion on P1, but focus on CR directly”?  
Sub-topic 1-4:
Issue 1-4-1: Performance requirement for measurement accuracy
The recommended WF by the moderator is OK.


	Qualcomm
	Sub-topic 1-1:
Issue 1-1-1: We are OK to compromise with the recommended WF, i.e., option 2.
Issue 1-1-2: We are OK to keep this FFS.
Sub-topic 1-2:
Issue 1-2-1: Support option 1. RAN2 spec clearly shows that UE should assume repetition to be off when the field is not configured. 
Repetition (taken from 38.331)
Indicates whether repetition is on/off. If the field is set to off or if the field is absent, the UE may not assume that the NZP-CSI-RS resources within the resource set are transmitted with the same downlink spatial domain transmission filter and with same NrofPorts in every symbol (see TS 38.214 [19], clauses 5.2.2.3.1 and 5.1.6.1.2). Can only be configured for CSI-RS resource sets which are associated with CSI-ReportConfig with report of L1 RSRP or "no report".
Issue 1-2-2: Support the recommended WF.
Issue 1-2-3: We support proposal 2 due to the same reason that we mentioned regarding issue 1-2-1.
Sub-topic 1-3:
Issue 1-3-1:  Same comment as Nokia’s. Could the moderator clarify the recommended WF?
Sub-topic 1-4:
Issue 1-4-1: Agree with the moderator that this should be discussed in August meeting. 


	Samsung
	Sub-topic 1-1: Measurement period: P factor
Issue 1-1-1: As presented in our paper, we are okay to have option 2. Specifically, the following text proposal is given in our CR (R4-2006371) to try to implement option 2 as below. I just realized that below “and” should be replaced by “or” to match option2. Companies’ comments are welcomed.  
	As the sharing factor, P is defined as the maximum value between PCMR and PIMR, i.e., P = max(PCMR, PIMR), where
-	the value of PCMR shall be derived in the same way as the sharing factor P for SSB based L1-RSRP measurement in clause 9.5.4.1, in which the occasions and period of the SSB for CMR shall be used instead. 
-	the value of PIMR shall be derived in the same way as the sharing factor P for CSI-RS based L1-RSRP measurement in clause 9.5.4.2, in which the occasions and period of the CSI-RS for IMR shall be used instead. 
<text irrelevant omitted>
For L1-SINR measurement with SSB as CMR and CSI-RS/CSI-IM as IMR, no requirement shall apply if SSB occasions for CMR and or CSI-RS/CSI-IM occasions for IMR are fully overlapped with the configured measurement gap.  



Issue 1-1-2: Proposal 1 is exactly the wording which is already agreed in last meeting’s WF, R4-2005335. I assume it is straightforward to use the conclusion from L1-RSRP by appending some description for SMTC. Considering corresponding CR for L1-RSRP is not yet agreed, we can wait till formal CR approved there and make the corresponding revision in next meeting. 

Sub-topic 1-2: “Repetition = ON” for NZP-IMR
Issue 1-2-1: Option 1. As mentioned by many companies, RAN1 spec have “UE may expect that the NZP CSI-RS resource set for channel measurement and the NZP-CSI-RS resource set for interference measurement, if any, are configured with the higher layer parameter repetition.” However, it is “UE may expect …”, and in 3GPP terminology, it means “UE has the possibility to expect” rather than “UE shall expect…”. So we definitely can’t exclude NZP-IMR not configured with repetition parameter. Actually the RAN1 requirement serves as evidence for option 1. QC’s understanding on TS38.331 is aligned with us, and no need to repeat there. 
As moderator, we have the following proposal try to satisfy both side: 
· In RAN4 spec, the FR2 scaling factor N is determined solely based on CMR, while no need to touch the expected configuration for NZP-IMR. Based on this principle, CR (R4-2006371) is drafted. 
· Companies agree with Option-1 should be okay with this proposal, since most of the companies use RAN1 spec as evidence, while following this logic, RAN1 spec should be clear enough to describe the expected UE behavior while no need to explicitly repeat this in RAN4. 
Issue 1-2-2: Agree with P1. 
Issue 1-2-3:  Proposal 2 as same reason as Issue 1-2-1. 

Sub-topic 1-3: Scheduling Restriction
Issue 1-3-1: Try to clarify the intention to respond Nokia and Qualcomm. As companies suggesting P1, this proposal is definitely acceptable to us, but since it is the scheduled last meeting for eMIMO core part, we would like to collect more view especially for the scheduling restriction section contained in CR (R4-2006371). To avoid confusion, I suggest we can agree P1 while put more focus on CR. 

Sub-topic 1-4: Measurement accuracy for performance requirement
Issue 1-4-1: delay performance part discussion to Aug meeting. 



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2006371
(Samsung CR on core part)
	Samsung: as mentioned in our response to Issue 1-1-1, “and” should be replaced by “or” to match option2 for Issue 1-1-1. 

	
	

	
	

	
	

	R4-2007769
(Huawei draft CR on perf. part)
	Qualcomm: This should be discussed in the August meeting.

	
	

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1-1
	Issue 1-1-1: For SSB/CSI-RS-based CMR+IMR, the sharing factor P 
· Following two options are provided, and the option2 is acceptable to all companies involved:
· Option-1 (Qualcomm): Define a single P for both CMR and IMR. A L1-SINR measurement occasion is considered as available only when the CMR and the associated IMR are non-overlapped with measurement gap or SMTC window.
· Option-2 (Huawei, Apple, Samsung, MediaTek, Nokia, Intel, Qualcomm): No requirement when CMR or IMR is fully overlapped with MG. The variable P used for defining L1-SINR measurement period could can be defined as the maximum value between PCMR and PIMR, where
· PCMR is the scaling factor for CMR according to the principles of defining variable P for L1-RSRP measurement.
· PIMR is the scaling factor for IMR according to the principles of defining variable P for L1-RSRP measurement.
Tentative agreements:
· For SSB/CSI-RS-based CMR+IMR L1-SINR measurement:
· No requirement when CMR or IMR is fully overlapped with MG. 
· The variable P used for defining L1-SINR measurement period could can be defined as the maximum value between PCMR and PIMR, where
· PCMR is the scaling factor for CMR according to the principles of defining variable P for L1-RSRP measurement.
· PIMR is the scaling factor for IMR according to the principles of defining variable P for L1-RSRP measurement.
Candidate options: N/A
Recommendations for 2nd round:
· Based on the consensus (thanks to the compromise from companies), the above tentative agreement can be approved.  

	
	Issue 1-1-2: Extend single carrier requirement to CA
· This issue was brought in last meeting, while it is not a Rel-16 specific issue only related to L1-SINR, but also related to the ongoing discussion for Rel-15 L1-RSRP measurement. 
· Proposal-1 (MediaTek): FFS how to extend single carrier requirements to CA case, e.g., under the assumption the offset of SMTC occasion cross multiple CCs are the same.
· [Moderator] Proposal 1 is exactly the wording which is already agreed in last meeting’s WF, R4-2005335, therefore it is not necessary to repeat previous agreement again. I assume it is straightforward to use the same conclusion from L1-RSRP by appending some description for SMTC. Considering corresponding CR for L1-RSRP is not yet agreed, we can wait till formal CR approved there and make the corresponding revision in next meeting.
Tentative agreements:
· For extending single carrier requirement to CA for L1-SINR measurement:
· Follow the conclusion from extending single carrier requirement to CA for L1-RSRP measurement in Rel-15 TEI. 
Candidate options: N/A
Recommendations for 2nd round:
· The above tentative agreement can be approved.  

	Sub-topic#1-2
	Issue 1-2-1: For L1-SINR measurement with dedicated configured NZP-IMR, the expected UE behavior:
· There are two kinds of understanding for RAN1/2 specification, while each option is favored by some companies: 
· Option 1 (Samsung, Qualcomm, Intel): Whether or not NZP-IMR is not configured with repetition parameter should not impact on L1-SINR measurement requirement’s applicability.
· Option 2 (Apple, MediaTek, Huawei): NZP-IMR cannot be defined without repetition parameter, L1-SINR measurement with NZP-IMR without repetition parameter is not applicable.
· [Moderator]: Based on current status: 
· Companies from both sides should be okay with this proposal, since what I can observed is both sides are trying to interpret RAN1/2 specification by believing RAN1/2 specification is the basis for expected UE behavior. If both sides believe RAN1/2 specification is clear enough, then why RAN4 needs to specify requirement by repeating that. 
· On the other hand, if it is RAN4 consensus that RAN1/2 relevant requirement is not clear or not consistent, we need to send LS to ask RAN1/2 to clarify or correct that. 
· To make progress, I suggest the following tentative agreement as compromise solution: 
Tentative agreements:
· For L1-SINR measurement with dedicated configured NZP-IMR, the expected UE behavior if NZP-IMR is not configured with “repetition” field:
· In RAN4 requirement, the FR2 scaling factor N is defined only based on CMR configuration. 
· In RAN4 requirement, there is no need to specify the expected UE behavior/requirement if NZP-IMR is not configured with “repetition” field, because the expected UE behavior is already specified in RAN1 and RAN2 specification. 
Candidate options: N/A
Recommendations for 2nd round:
· Discuss the above tentative agreement as a compromise solution to avoid the deadlock due to different understandings on Issue 1-2-1. 

	
	Issue 1-2-2: For SSB-based CMR+IMR, “repetition = ON” field of IMR
· The following proposal is acceptable to all companies involved: 
· Proposal 1 (Apple, Samsung, MediaTek, Nokia, Qualcomm, Intel): no measurement period requirement if IMR (NZP CSI-RS) configured with “repetition = ON”.
Tentative agreements:
· For SSB-based CMR+IMR with NZP IMR configured with “repetition = ON”:
· No measurement period requirement shall be applied. 
Candidate options: N/A
Recommendations for 2nd round:
· The above tentative agreement can be approved.  

	
	Issue 1-2-3: For SSB-based CMR+IMR, “repetition” field of IMR not present
· There are two proposals which are also closely related to Issue 1-2-1:
· Option 1 (Apple, MediaTek, Huawei): no measurement period requirement shall be applied if IMR (NZP CSI-RS) configured with repetition filed not present,
· Option 2 (Samsung, Qualcomm): the measurement period requirement shall be applied if IMR (NZP CSI-RS) configured with repetition filed not present, 
Tentative agreements: N/A
Candidate options: N/A
Recommendations for 2nd round:
· Combine the discussion with Issue 1-2-1.  

	Sub-topic 1-3
	Issue 1-3-1: Scheduling restriction
· There is one proposal as below which is acceptable to all companies involved:
· Proposal-1 (MediaTek, Samsung, Huawei): The scheduling restriction due to L1-SINR shall be further studied in RAN4. It can be based on the framework of scheduling restriction due to R15 L1-RSRP.
· [Moderator] Considering it is the last meeting for Rel-16 core part, it is better to collect more views especially for the scheduling restriction section contained in CR (R4-2006371), which is based on framework of scheduling restriction due to Rel-15 L1-RSRP measurement. Therefore, propose the following tentative agreement, and “FFS” part in above proposal 1 can be reflected in CR view-collection. 
Tentative agreements: 
· Scheduling restriction due to L1-SINR measurement:
· The scheduling restriction due to L1-SINR shall be based on the framework of scheduling restriction due to Rel-15 L1-RSRP measurement.
Candidate options: N/A
Recommendations for 2nd round:
· Discuss the above tentative agreement, and more view collection for scheduling restriction part in CR R4-2006371 (till now, no feedback received yet). 



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	Way forward on NR eMIMO RRM (Prefer a single WF to cover all three topics, as previous meeting’s way of working)
	
Samsung




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2006371
(Samsung CR on core part)
	Suggest to be “revised” to correct error and further capture agreement from this meeting.

	R4-2007769
(Huawei draft CR on perf. part)
	Suggest to be “postponed” (till Aug. meeting to discuss performance part requirement).



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”




Topic #2: SCell Beam Failure Recovery
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006372
	Samsung
	Observation-1: Rel-16 BFD and CBD on SCell should not have negative performance impact on BFD/CBD operation on PCell/PSCell. 
Proposal-1: For FR1 inter-band CA, FR2 inter-band CA and FR1-FR2 CA, a sharing factor is introduced in BFD and CBD evaluation period: 
  - The sharing factor is proportional to the number of bands on which UE is performing BFD/CBD for SCell. 

Proposal-2: RAN4 adopt option 2 for step-1 BFRQ requirement, i.e., after detecting beam failure in an SCell, UE is required to transmit scheduling request on PUCCH configured for LLR within a period T, where 
· T = T1 x Ceil((T2 + D) / T1), where
· T1 is equal to the periodicity of PUCCH configured with schedulingRequestForBFR. 
· T2 is the time to perform the candidate beam detection, T2 = TEvaluate_CBD.
· TEvaluate_CBD is the evaluation period for candidate beam detection specified in TS38.133 8.5.5 and 8.5.6. 
· D=0 for UE Processing time

	R4-2006373
	Samsung
	CR to TS38.133 on SCell BFD and CBD

	R4-2006374
	Samsung
	CR to TS38.133 on SCell BFRQ Procedure

	R4-2006865
	MediaTek
	Proposal 1: Define an active “band groups for BFD/CBD” as a set of active bands whose BFD-RS(s)/CBD-RS(s) can be received by the UE through a common Rx beam.
Proposal 2: In FR2 inter-band CA, the sharing factor shall be the number of bands which not contained SpCell, subject to UE is required to perform BFD/ CBD measurement on one cell per band.
Proposal 3: In FR1 intra-band CA, the sharing factor is one for BFD/CBD measurements which not contained SpCell, subject to UE is required to perform BFD/ CBD measurement on one cell per band.
Proposal 4: In FR1 inter-band CA, the sharing factors is the number of bands which not contained SpCell, subject to UE is required to perform BFD/ CBD measurement on one cell per band.
Proposal 5: In FR1+FR2 CA, sharing factor shall be introduced, and the sharing factors is the sum of the sharing factor of FR1 and the sharing factor of FR2.
Proposal 6: After detecting beam failure in a Scell and determining that the L1-RSRP of one candidate beam in SCell is greater than the configured threshold, UE is required to transmit scheduling request in the PSCell or SCell within a period T.
· T = periodicity of PUCCH.

	R4-2007378
	Ericsson
	Observation: According to RAN2 MAC procedure, BFR period contains the CBD period and the delay to the available PUCCH resources for SR. 
Proposal: After detecting beam failure in an Scell, UE is required to transmit scheduling request on PUCCH configured for SR for BFR within a period T, where 
· T = T1 x Ceil((T2 + D) / T1),
· T1 is equal to the periodicity of PUCCH configured with schedulingRequestForBFR. 
· T2 is the time to perform the candidate beam detection, i.e., TEvaluate_CBD.
· TEvaluate_CBD is the evaluation period for candidate beam detection specified in TS38.133 8.5.5 and 8.5.6. 
· D is the UE Processing time. D=0 if not necessary. 

	R4-2007379
	Ericsson
	Draft CR to TS38.133 on correction of SCell BFRQ Procedure

	R4-2007484
	Qualcomm
	Observation 1: Option 2 proposes the time period to send BFRQ to be a function of beamFailureRecoveryTimer.
· The concept of beamFailureRecoveryTimer was devised in the context of PCell/PSCell BFR.
· RAN1 and RAN2 have not discussed beamFailureRecoveryTimer in the context of SCell BFR. BeamFailureRecoveryTimer is not needed for SCell BFR. 

Observation 2: UE will have to convey newly detected beam index via MAC-CE in the second step of SCell BFR. If UE does not get sufficient time to identify a new beam before performing step 1, it’s not clear that UE will get enough time before performing step 2.
Observation 3: In NR, the carrier specific scaling factors for inter-frequency measurements outside gaps were designed assuming that UE can search and measure at most two cells in parallel.
Proposal 1: After detecting beam failure in a Scell and determining that the L1-RSRP of one candidate beam in SCell is greater than the configured threshold, UE is required to transmit scheduling request in the PSCell or SCell within a period T
· UE needs to start BFRQ step 1 (SR on PUCCH for SCell BFR) after UE detects one candidate beam in SCell greater than the configured threshold or UE detects no candidate beams greater than the configured threshold.
· Where T is equal to the periodicity of PUCCH that has been configured with schedulingRequestForBFR.
Proposal 2: For FR1 inter-band CA, the sharing factor is proportional to the number of bands on which UE is performing BFD/CBD only for SCell.
Proposal 3: For FR2 inter-band CA, define an active “BFD band group”/”CBD band group” as a set of active bands whose BFD-RS/CBD-RS can be received by the UE through a common beam
· UE needs to meet BFD-RS/CBD-RS evaluation requirements for only one active band within the active “BFD band group”/” CBD band group”
Proposal 4: Scaling factor of BFD-RS/CBD-RS evaluation period during FR2 inter-band CA with common beams is equal to the number of active “BFD band groups”/” CBD band groups”.

	R4-2007770
	Huawei, HiSilicon
	Proposal 1: No scaling factor is introduced for BFD/CBD measurements on PCell/PSCell.
Proposal 2: The scaling factor for BFD/CBD measurements on SCell can be defined as the number of bands on which UE is performing BFD/CBD only for SCell.

	R4-2007771
	Huawei, HiSilicon
	CR to TS38.133 on SCell BFD and CBD requirements



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: BFD and CBD on SCell
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1-1: BFD/CBD Sharing factor for FR1 inter-band CA, 
· Proposals: 
· Option 1 (Huawei, Samsung, MediaTek, Qualcomm): 
· the sharing factor is proportional to the number of bands on which UE is performing BFD/CBD only for SCell: 
· Option 2 (, MediTek): Define sharing factor as:
· In FR1 intra-band CA, the sharing factor is one for BFD/CBD measurements which not contained SpCell, subject to UE is required to perform BFD/ CBD measurement on one cell per band. (MediaTek)
· In FR1 inter-band CA, the sharing factors is the number of bands which not contained SpCell, subject to UE is required to perform BFD/ CBD measurement on one cell per band. (MediaTek,)
· Recommended WF
· Companies’ views are collected in 1st round discussion. 


Issue 2-1-2: BFD/CBD Sharing factor for FR2 inter-band CA and FR1-FR2 CA
· Proposals: 
· Option 1 (Huawei, Samsung, MediaTek): 
· the sharing factor is proportional to the number of bands on which UE is performing BFD/CBD only for SCell: 
· Option 2 (Qualcomm, MediaTek): Define sharing factor as:
· In FR2 inter-band CA, the sharing factor shall be the number of bands which not contained SpCell, subject to UE is required to perform BFD/ CBD measurement on one cell per band. (Qualcomm)
· Define an active “band groups for BFD/CBD” as a set of active bands whose BFD-RS(s)/CBD-RS(s) can be received by the UE through a common Rx beam 
· UE needs to meet BFD-RS/CBD-RS evaluation requirements for only one active band within the active “BFD band group”/” CBD band group”
· Scaling factor of BFD-RS/CBD-RS evaluation period during FR2 inter-band CA with common beams is equal to the number of active “BFD band groups”/” CBD band groups”.
· In FR1+FR2 CA, sharing factor shall be introduced, and the sharing factors is the sum of the sharing factor of FR1 and the sharing factor of FR2. (MediaTek) 
· Recommended WF
· Companies’ views are collected in 1st round discussion. 



Issue 2-1-3: Sharing factor for BFD/CBD measurement on PCell/PSCell
· Proposals: 
· Option 1 (Huawei): No scaling factor is introduced for BFD/CBD measurements on PCell/PSCell. 
· Recommended WF
· Companies’ views are collected in 1st round discussion. 


Sub-topic 2-2: Beam Failure Recovery Request
Sub-topic description:
Open issues and candidate options before e-meeting:

Issue 2-2-1: How the requirement for beam failure recovery request should be defined
· Proposals: 
· Option 1 (Ericsson, Samsung): After detecting beam failure in an Scell, UE is required to transmit scheduling request on PUCCH configured for SR for BFR within a period T, where 
· T = T1 x Ceil((T2 + D) / T1),
· T1 is equal to the periodicity of PUCCH configured with schedulingRequestForBFR. 
· T2 is the time to perform the candidate beam detection T2 = TEvaluate_CBD.
· TEvaluate_CBD is the evaluation period for candidate beam detection specified in TS38.133 8.5.5 and 8.5.6. 
· D is the UE Processing time. 
· Option 1a (Samsung): Option 1 and UE processing time D = 0. 
· Option 2 (MediaTek, Qualcomm): Evaluation period for CBD is taken out from T: After detecting beam failure in a Scell and determining that the L1-RSRP of one candidate beam in SCell is greater than the configured threshold, UE is required to transmit scheduling request in the PSCell or SCell within a period T = periodicity of PUCCH.
· Recommended WF
· Companies’ views are collected in 1st round discussion. 


Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Mediatek
	Sub topic 2-1:
Issue 2-1-1:
We support Option 1 and Option 2. Basically, two options for (a) and (b) seems similar. Thus, we can agree with Option 1 if the note “UE is required to perform BFD/ CBD measurement on one cell per band” is added.

Issue 2-1-2:
We support Option 1. The sharing factor is proportional to the number of bands on which UE is performing BFD/CBD only for SCell. Besides, we propose to add a note that “UE is required to perform BFD/ CBD measurement on one cell per band”, as Issue 2-1-1.
For Option 2, it needs more discussion. In our understanding, if the UE is required to perform BFD/CBD on multiple bands in a “band groups for BFD/CBD”, then the sharing factor should still be proportional to the number of bands, as the Option 1. And Option 2 will introduce 2 sets of requirements, according to the UE capability of common beam or independent beam.

Issue 2-1-3:
We agree with option-1.

Sub topic 2-2:
Issue 2-2-1:
We support Opition2. More discussion is needed for Option 1a, since it proposes no time for UE processing.


	Huawei
	Sub topic 2-1:
Issue 2-1-1: We support option 1
Network may not configure BFD/CBD measurements for each band. For FR1 inter-band CA including three bands, network may only configure BFD/CBD measurements on two bands, including one band containing SpCell and one band only containing SCell. Then the sharing factor for BFD/CBD on SCell shall be equal to one. However, according to option 2, the sharing factor for BFD/CBD on SCell would be equal to two.
To MTK, your concern might have been solved in spec, by adding the sentence “The requirements in this clause could not be applicable if UE is required to perform beam failure detection (or candidate beam detection) on more than 1 serving cell per band.”
Issue 2-1-2: We support option 1
Same comments as issue 2-1-1.
Issue 2-1-3: We support option 1


	Ericsson
	Issue 2-1-2:
Comment for the idea of ‘BFD band group’ and ‘CBD band group’ in option 2. We understand it expects shorter BFD/CBD evaluation period for CA compared with applying scaling factor with the number of bands in option 1. Our question is how to configure this band group from the network? 
If no configuration signaling or mechanism is supported in Rel-16, option 1 is only the option.  

[20200527 1330UTC]
For Qualcomm, we also found the same discussion in thread [224] ‘Inter-band CA requirement for FR2 UE measurement capability of independent Rx beam and/or common beam’. We should align with it, although we are not sure which thread has the main responsibility for the decision. 

Issue 2-2-1: Optoin1.
As we discussed in our paper, the endorsed CR already specifies the delay T starts when UE triggers BFR in Scell. According to RAN2 MAC procedure, Scell BFR period contains the CBD period and the delay to the available PUCCH resources for SR. So it is clear from RAN2 procedure point of view, T should contain CBD evaluation period. 
If we go with option 2, our concern is some UE takes unnecessarily longer time to identify new candidate beam. Therefore we prefer option 1 to avoid unnecessarily longer time for candidate beam identification in Scell.
Another issue on Option 2 is this option does not cover the case UE cannot find a new beam. 

	Qualcomm
	Issue 2-1-1:
Support option 1. We agree with MTK to capture the note: “UE is required to perform BFD/ CBD measurement on one cell per band” with option 1.
Issue 2-1-2:
We support option 2.
We agree that, even in option 2, the sharing factor is proportional to the number of bands on which UE is performing BFD/CBD only for SCell. However, the major difference is, in option 2, UE will be required to perform BFD/CBD in only one band among a set of bands that it can receive with the common beam. So, we propose to modify option 2 as:
“The sharing factor is proportional to the number of bands on which UE is performing BFD/CBD only for SCell.
· UE is required to perform BFD/CBD in only one band among a set of bands that it can receive with the common beam.”
Reply to Ericsson regarding issue 2-1-2: RAN1 is discussing UE features that allow network to know whether UE can receive two bands with the same beam. For example, we have proposed the following feature in RAN1:
“Note 1: For component 2, UE recommends that a single CC list is used for each group of bands sharing same UE spatial filter, and each TCI state ID activated for all CCs in the CC list indicates same QCL-TypeD RS across those CCs at least in FR2

	16-1b-1
	TCI state activationacross multiple CCs 
	1. Support of Simultaneous TCI state activation across multiple CCs: PDCCH, PDSCH
1. Group of bands that share the same DL UE spatial filter
	Component 1: 2-1, 2-4
	 
N/A
 
	[Per BC or per band]
per UE
	Optional with capability signaling


“
In our understanding, RAN4 feature list session is also planning to discuss this feature from this meeting. These will allow network and UE to have a common understanding regarding which bands UE can receive with the common beam and this information can be used to support option 2. 

Issue 2-1-3:
We support option 1.
Issue 2-2-1: 
We are OK with both option 1 and 2. 

	Samsung
	Issue 2-1-1: as mentioned in our paper, option 1 is preferred. 
Issue 2-1-2: Option 1 and 2 should both be technically valid. 
Issue 2-1-3: Option 1 from Huawei is okay to us. 
Issue 2-2-1: As mentioned in our paper, CBD duration is contained based on MAC layer specification, then it should be contained in T, so from that perspective, Option 1 or 1(a) is preferred. After CBD duration, the new beam should already be identified, we don’t know why UE need processing time in this case. 



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2007771
(Huawei CR on SCell CBD/BFD)
	Qualcomm: Issue 2-1-1 and 2-1-2 need to be finalized before considering this CR.

	
	Samsung: For SSB-based BFD, sharing factor is missed to be introduced. 
Huawei: Since SSB only can be configured as BFD-RS for PCell/PSCell, so there is no need to introduce the sharing factor.

	
	

	
	

	R4-2006373
(Samsung CR on SCell CBD/BFD)
	Samsung: This is resubmitted endorsed CR from last meeting. Considering sharing factor for BFD/CBD is captured in Huawei’s CR, suggest it can be merged to Huawei’s CR and use Huawei’s CR to capture final agreement for sharing factor. 

	
	

	
	

	
	

	R4-2006374
(Samsung CR on BFRQ)
	Samsung: there is a typo identified in Ericsson’s dCR should be corrected at least. 

	
	

	
	

	
	

	R4-2007379
(Ericsson draft CR on BFRQ)
	Ericsson: This is the draft CR, we would like to merge it with 6374. 

	
	Samsung: we are okay to merge dCR to CR 6374. Two questions: (1) what is the intention for removing “if beam failure is detected in any of SCells,” (2) Based on dCR’s equation, at least one T_SR additional to CBD period should be used, but UE should already be ready to report within Ceil((TEvaluate_CBD + Tprocessing) / TSR).

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#2-1
	Issue 2-1-1: BFD/CBD Sharing factor for FR1 inter-band CA
· There are proposals as below while the option 1 is acceptable to companies involved: 
· Option 1 (Huawei, Samsung, MediaTek, Qualcomm): 
· the sharing factor is proportional to the number of bands on which UE is performing BFD/CBD only for SCell.  
· Option 2 (MediTek): Define sharing factor as:
· In FR1 intra-band CA, the sharing factor is one for BFD/CBD measurements which not contained SpCell, subject to UE is required to perform BFD/ CBD measurement on one cell per band. 
· In FR1 inter-band CA, the sharing factors is the number of bands which not contained SpCell, subject to UE is required to perform BFD/ CBD measurement on one cell per band. 
Tentative agreements:
· BFD/CBD Sharing factor for FR1 inter-band CA: 
· The sharing factor is proportional to the number of bands on which UE is performing BFD/CBD only for SCell. 
Candidate options: N/A
Recommendations for 2nd round:
· The above tentative agreement can be approved.  

	
	Issue 2-1-2: BFD/CBD Sharing factor for FR2 inter-band CA and FR1-FR2 CA
· There are proposals as below while each is preferred by some companies: 
· Option 1 (Huawei, Samsung, MediaTek): 
· the sharing factor is proportional to the number of bands on which UE is performing BFD/CBD only for SCell: 
· Option 2 (Qualcomm, MediaTek): Define sharing factor as:
· In FR2 inter-band CA, the sharing factor shall be the number of bands which not contained SpCell, subject to UE is required to perform BFD/ CBD measurement on one cell per band. (Qualcomm)
· Define an active “band groups for BFD/CBD” as a set of active bands whose BFD-RS(s)/CBD-RS(s) can be received by the UE through a common Rx beam 
· UE needs to meet BFD-RS/CBD-RS evaluation requirements for only one active band within the active “BFD band group”/” CBD band group”
· Scaling factor of BFD-RS/CBD-RS evaluation period during FR2 inter-band CA with common beams is equal to the number of active “BFD band groups”/” CBD band groups”.
· In FR1+FR2 CA, sharing factor shall be introduced, and the sharing factors is the sum of the sharing factor of FR1 and the sharing factor of FR2. (MediaTek) 
Tentative agreements: N/A
Candidate options: Two options as above. 
Recommendations for 2nd round:
· In 2nd round discussion,  RAN4 need to discuss Option 2 in details to see the introduced RAN1 feature/mechanism can be used and how NW/UE are aligned with the band group information. 
· Since Huawei as Option 1’s supporter already give CR with text proposal to implement it, it is better Option 2’s supporting companies can also give text proposal to implement Option 2. 
· To address companies’ comment that it is the in-parallel discussion with FR2 RRM enhancement, as Moderator, we think it is still separate discussion. For Option 1, it is a feasible solution which is compatible with the Rel-16 introduced band group concept in RF session.

	
	Issue 2-1-3: Sharing factor for BFD/CBD measurement on PCell/PSCell
· There is one proposal which is acceptable to all companies involved: 
· Proposal 1 (Huawei, MediaTek, Qualcomm, Samsung): No scaling factor is introduced for BFD/CBD measurements on PCell/PSCell. 
Tentative agreements: 
· Sharing factor for BFD/CBD measurement on PCell/PSCell:
· No scaling factor is introduced for BFD/CBD measurements on PCell/PSCell.
Candidate options: N/A
Recommendations for 2nd round:
· The above tentative agreement can be approved.  

	Sub-topic 2-2
	Issue 2-2-1: How the requirement for beam failure recovery request should be defined
· There is two proposals discussed: 
· Option 1 (Ericsson, Samsung, Qualcomm): After detecting beam failure in an SCell, UE is required to transmit scheduling request on PUCCH configured for SR for BFR within a period T, where 
· T = T1 x Ceil((T2 + D) / T1),
· T1 is equal to the periodicity of PUCCH configured with schedulingRequestForBFR. 
· T2 is the time to perform the candidate beam detection T2 = TEvaluate_CBD.
· TEvaluate_CBD is the evaluation period for candidate beam detection specified in TS38.133 8.5.5 and 8.5.6. 
· D is the UE Processing time. 
· Option 1a (Samsung): Option 1 and UE processing time D = 0. 
· Option 2 (MediaTek, Qualcomm): Evaluation period for CBD is taken out from T: After detecting beam failure in a Scell and determining that the L1-RSRP of one candidate beam in SCell is greater than the configured threshold, UE is required to transmit scheduling request in the PSCell or SCell within a period T = periodicity of PUCCH.
· [Moderator] Considering it is the last meeting for core requirement, it is suggest to use Option 1 as baseline to discuss requirement based on majority view. For the value of D for UE processing time, RAN4 can further discuss it in 2nd round. 
Tentative agreements: 
· The requirement for beam failure recovery request is defined as:
· After detecting beam failure in an SCell, UE is required to transmit scheduling request on PUCCH configured for SR for BFR within a period T, where 
· T = T1 x Ceil((T2 + D) / T1),
· T1 is equal to the periodicity of PUCCH configured with schedulingRequestForBFR. 
· T2 is the time to perform the candidate beam detection T2 = TEvaluate_CBD.
· TEvaluate_CBD is the evaluation period for candidate beam detection specified in TS38.133 8.5.5 and 8.5.6. 
· D is the UE Processing time. 
Candidate options: N/A
Recommendations for 2nd round:
· Approve the above tentative agreement and disucss the value of D for UE processing time.  



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	N/A (As suggested above, a single WF is preferred to cover eMIMO RRM.)
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2007771
(Huawei CR on SCell CBD/BFD)
	Suggest to be “revised” to delete the unnecessary note for SSB-based BFD and further capture agreement from this meeting. 

	R4-2006373
(Samsung CR on SCell CBD/BFD)
	Suggested to be “merged” to R4-2007771. 

	R4-2006374
(Samsung CR on BFRQ)
	Suggest to be “revised” to correct typo and further capture agreement from this meeting.

	R4-2007379
(Ericsson draft CR on BFRQ)
	Suggested to be “merged” to R4-2006374.



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”




Topic #3: DL/UL Beam Indication with Reduced Latency and Overhead
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006375
	Samsung
	Proposal 1: No new RRM requirement is introduced for the feature of MAC-CE based spatial relation update for aperiodic SRS.

	R4-2006065
(Moved from AI 6.11.2.4)
	ZTE
	Observation 1: The agreements on UE behavior when the pathloss RS is not being maintained are not captured anywhere.
Proposal 1: The agreed UE behavior and requirements for MAC-CE based pathloss RS activation when an activated pathloss RS is not being maintained shall be specified in TS 38.133.
Proposal 2: Study the options on where to capture the requirements:
Option 1: in R16 spec through maintenance
Option 2: in R17 spec

	R4-2006867
(Moved from AI 6.11.2.4)
	MediaTek
	Observation 1: The mechanism MAC-CE based pathloss RS updates for PUSCH/SRS is supported in R16.
Proposal 1: The applicable timing of pathloss RS activated/updated by MAC CE shall be defined in RAN4.

	R4-2006868
(Moved from AI 6.11.2.4)
	MediaTek
	CR to TS38.133 for introduction of pathloss reference signal switching delay



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1: RRM requirment impact for MAC-CE based Spatial Relation Update for Aperiodic-SRS
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-1-1: The necessity of new RRM requirement for MAC-CE based spatial relation update for aperiodic-SRS
· Proposals:
· Proposal 1 (Samsung): No new RRM requirement is introduced for the feature of MAC-CE based spatial relation update for aperiodic SRS.
· Recommended WF
· Based on discussion status in NR RRM enhancement WI, the above P1 should be agreeable, and act as the conclusion for Rel-16 eMIMO MAC-CE based spatial relation update for aperiodic-SRS feature.   

Sub-topic 3-2: RRM requirment impact for MAC-CE based Pathloss RS activation 
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-2-1: The necessity of new RRM requirement for MAC-CE based Pathloss RS activation
· Proposals:
· Option 1 (ZTE, MediaTek): The agreed UE behavior and requirements for MAC-CE based pathloss RS activation when an activated pathloss RS is not being maintained shall be specified in TS 38.133. 
· Option 2: Follow existing agreement from RAN4 chairman notes, as below: 
	< RAN4#92bis Chairman Notes>
· No RAN4 impact has been identified due to newly introduced
· Mechanism of updating pathloss RS for PUSCH/SRS via MAC-CE.
· Mechanism of simultaneous spatial relation update for multiple PUCCH resources with one MAC-CE.
· Default spatial Relation for PUCCH/SRS in FR2.


 
· Recommended WF
· Collect companies’ view in 1st round to collect view from other companies. 


Issue 3-2-2: How to capture new RRM requirement for MAC-CE based Pathloss RS activation (if any)
· Proposals:
· Option 1: in Rel-16 TEI. 
· Option 2: in Rel-17 scope. 
· Option 3: in Rel-16 eMIMO WI. 
· Option 4: Others
· Recommended WF
· Collect companies’ view in 1st round to collect view from other companies. 

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Mediatek
	Sub topic 3-1: 
Issue 3-1-1:
We agree with proposal 1. Because the similar requirement for semi-persistent SRS can be reused.
Sub topic 3-2: 
Issue 3-2-1:
We agree with option-1. For clear UE behavior in non-maintain scenario, the new RRM requirement for MAC-CE based Pathloss RS activation shall be defined in TS 38.133.
Issue 3-2-2:
We agree with Option 3.Sub topic 1-1: 


	Huawei
	Sub topic 3-1: 
Issue 3-1-1: We can agree on Proposal 1.

Sub topic 3-2: 
Issue 3-2-1: We support option 1
Since MAC-CE based PL-RS activation requirements for an unmaintained PL-RS are missing, then it need to be captured in TS38.133.
Issue 3-2-2: We can agree with option 3. However, we have no strong views on this issue.


	Apple
	Sub topic 3-1: 
Issue 3-1-1: We agree with the recommended WF. The requirements currently being discussed for MAC CE based UL spatial relation switch should apply. 
Sub topic 3-2: 
Issue 3-2-1: Agree that RAN4 needs to define requirements for cases not covered by RAN1. 
Issue 3-2-2: We support option 2. We suggest covering it in Rel-17 scope. In RAN4#93 we brought up this issue to cover requirements that might not be covered by RAN1 under Rel-16 eMIMO WI. 

	ZTE
	Sub topic 3-2: 
Issue 3-2-1:
We support Option 1. The previous agreement was made because RAN4 thought that the requirements were going to be captured in RAN1 spec fully, which is not the case now.
Issue 3-2-2: 
We slightly prefer Option 2. In R17, RRM enhancement seems to be a proper WI to host the discussion.

	Nokia, Nokia Shanghai Bell
	Sub-topic 3-1:
Issue 3-1-1: The necessity of new RRM requirement for MAC-CE based spatial relation update for aperiodic-SRS
The recommended WF by the moderator is OK.
Sub-topic 3-2:
Issue 3-2-1: The necessity of new RRM requirement for MAC-CE based Pathloss RS activation
For Option 1, further discussions are needed, but there is not much left in Rel-16 RRM core part. Thus, this issue is somehow related to Issue 3-2-2. 
Issue 3-2-2: How to capture new RRM requirement for MAC-CE based Pathloss RS activation (if any)
Option 2 is preferred if Option 1 is selected in Issue 3-2-1.

	Ericsson
	Issue 3-1-1:
Support the recommended WF. 
Issue 3-2-1: Option 2, No new RRM requirements are necessary for MAC-CE based PL-RS activation. 
Of course we can define the delay requirements for applicable timing for MAC-CE based pathloss RS activation, we are not sure how to verify UE changes the pathloss RS. So we don’t think RAN4 need to define new requirements due to the MAC-CE based PL-RS activation
Issue 3-2-2: Option 4
No new RRM requirements are specified due to MAC-CE based PL-RS activation. 

	Qualcomm
	Issue 3-1-1: 
The recommended WF is OK.
Issue 3-2-1: 
We agree with option 2 for Rel-16.
Issue 3-2-2: 
We prefer option 2, i.e., define it in Rel-17 scope.
We also want to remind other companies about one aspect of existing agreements regarding PL RS  update and spatial relations switch update. Network may want to update these two RS simultaneously. But, RAN4 already agreed to allow five samples for PL RS update but didn’t provide any sample for spatial relations switch update. Hence, while considering requirement for PL RS in Rel-17, RAN4 should not define any requirement during the transition period of PL RS update.

	Samsung
	Issue 3-1-1: P1 as proposer. 
Issue 3-2-1: Option 2, i.e., RAN4 agreement should be followed. When we discuss the necessity of new RRM requirement for “MAC-CE based pathloss RS activation when an activated pathloss RS is not being maintained”, we would like to know what is the consequence and what RAN4 can guarantee UE’s behavior: 
(1) Consequence of this requirement is not defined: NW can still make the configuration while there is no numerical requirement for how long UE will take to switch to new pathloss RS. This will not restrict NW scheduling, and the only consequence we can observe is just some bad implemented UE may have longer time to adjust power control accordingly. Considering the big TX power accuracy for open loop power control (especially for FR2), we don’t believe even a longer period is an issue at all. 
(2) If RAN4 define this requirement, could NW performance be guaranteed? If RAN4 really want some correct UE behavior to be verified, conformance testing is needed. Then our question is how this requirement can be verified? TE at least need to identify the changed UL power due to switched PL RS. Unfortunately, the testability is questionable to both FR1 and FR2 considering the big MU. If we intentionally have very large gap between before and after PL-RS’s power, it could be a totally fake scenario UE wont’ experience in the field. 
(3) Without this requirement, is that the truth UE’s behavior is “NOT expectable”? Our answer is no because even we introduce this requirement, the measurement period will be provided to the UE since this PL RS is not being maintained. The UE behavior is no different from measurement, and we don’t see any reason why a UE can do measurement but can’t satisfy this intended new requirement. 
(4) Not every corner case (which is not yet covered by RAN1 spec) needs to be covered by RAN4 TS38.133. Considering limited effort in RAN4 RRM, we need to careful to choose the one really matters. 



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going Wis, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2006868
(Moved from AI 6.11.2.4)
	Qualcomm: This can be evaluated only after finalizing issue 3-2-1 and 3-2-2.

	
	Samsung: discuss issues firstly. 

	
	




Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#3-1
	Issue 3-1-1: The necessity of new RRM requirement for MAC-CE based spatial relation update for aperiodic-SRS
· This is one proposal which is acceptable to all companies involved:
· Proposal 1 (Samsung, MediaTek, Huawei, Apple, Nokia, Ericsson, Qualcomm): No new RRM requirement is introduced for the feature of MAC-CE based spatial relation update for aperiodic SRS.
Tentative agreements:
· The necessity of new RRM requirement for MAC-CE based spatial relation update for aperiodic-SRS:
· No new RRM requirement is introduced for the feature of MAC-CE based spatial relation update for aperiodic SRS.
Candidate options: N/A
Recommendations for 2nd round:
· The above tentative agreement can be approved.  

	Sub-topic#3-2
	Issue 3-2-1: The necessity of new RRM requirement for MAC-CE based Pathloss RS activation
· There are two options proposed, while each is supported by some companies:
· Option 1 (ZTE, MediaTek, Huawei, Apple): The agreed UE behavior and requirements for MAC-CE based pathloss RS activation when an activated pathloss RS is not being maintained shall be specified in TS 38.133. 
· Option 2 (Samsung, Ericsson, Qualcomm): Follow existing agreement from RAN4 chairman notes, as below: 
	< RAN4#92bis Chairman Notes>
· No RAN4 impact has been identified due to newly introduced
· Mechanism of updating pathloss RS for PUSCH/SRS via MAC-CE.
· Mechanism of simultaneous spatial relation update for multiple PUCCH resources with one MAC-CE.
· Default spatial Relation for PUCCH/SRS in FR2.



Tentative agreements: N/A
Candidate options: N/A
Recommendations for 2nd round:
· Moderator suggest the necessity of new RAN4 requirement should be discussed in following aspects: 
(1) Consequence of this requirement is not defined?
(2) If this requirement is not introduced, UE’s behavior is not expectable or the performance can be guaranteed (explicitly or implicitly) by other existing requirement?
(3) The new requirement is testable in conformance test or not? 

	
	Issue 3-2-2: How to capture new RRM requirement for MAC-CE based Pathloss RS activation (if any)
· If the necessity of new requirement is confirmed in Issue 3-2-1 discussion, there are options proposed for how to capture new RRM requirement:
· Option 1: in Rel-16 TEI. 
· Option 2 (Apple, Nokia, Qualcomm): in Rel-17 scope. 
· Option 3 (MediaTek, Huawei, Samsung): in Rel-16 eMIMO WI. 
· Option 4 (Ericsson, Samsung): No new requirement needed at all. 
Tentative agreements: N/A
Candidate options: N/A
Recommendations for 2nd round:
· At this stage, focus on technical arguments of whether or not new requirement is needed: 
· Whether or not it should be included in future Release is anyway decided by RAN-P, rather than RAN4. 
· From eMIMO rapporteur’s understanding, if RAN4 confirm the necessity of new RRM requirement, it shall be better and cleaner to be captured in Rel-16 eMIMO WI, since the corresponding RAN1/2 feature is introduced. 



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	N/A (As suggested above, a single WF is preferred to cover eMIMO RRM.)
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2006868
(Moved from AI 6.11.2.4)
	Suggested to be “returned to”




Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”





Topic #4: Multi-TRxP Transmission
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006206
	Apple
	Observation #1: Pcell could have CoMP, but there is not special requirement for intra-band EN-DC for MRTD/MTTD requirements for that.
Observation #2: The existing requirements for intra-band EN-DC would still be applicable with multi-TRP as long as co-location deployment is satisfied with at-least one TRP.
Proposal #1:  Don’t change existing intra-band EN-DC MRTD/MTTD requirements due to multi-TRP transmission.
Proposal #2: Don’t change existing FR1 intra-band CA MRTD due to multi-TRP transmission.

	R4-2006376
	Samsung
	Observation 1: Current MRTD/MTTD requirement for intra-band EN-DC and FR1 intra-band CA for co-located deployment restricts Rel-16 Multi-TRP transmission in NR RAT. 
Proposal-1: Rel-15 co-located deployment assumption for intra-band EN-DC needs to be removed if multi-TRP transmission is scheduled in NR PSCell. 
Proposal-2: RAN4 adopt the following text proposal to intra-band EN-DC MRTD/MTTD requirement in TS38.133 to allow multi-TRP transmission scheduled in NR PSCell: 
  - “For intra-band EN-DC, only co-located deployment is applied.” Is changed to “For intra-band EN-DC without multi-TRP transmission scheduled in NR PSCell, only co-located deployment is applied.” In Section 7.5.3/7.6.3.
  - Additional Note is captured in Table 7.5.3-1, i.e., “Note 3: In the case of multi-TRP transmission scheduled in NR PSCell, the requirement of maximum transmission timing difference shall not be applicable to NR signal to TRP which is non-co-located with E-UTRA Pcell.”
Observation 2: RAN4 will specify Demod requirement with timing offset setting less than one CP. 
Proposal-3: RAN4 adopt the following text proposal to intra-band EN-DC MRTD requirement in TS38.133 to allow performance degradation in UE side if multi-TRP transmission scheduled in NR PSCell and intra-band EN-DC MRTD exceed CP length of that SCS: 
  - Additional Note is captured in Table 7.6.3-1, i.e., “Note 2: In the case of multi-TRP transmission scheduled in NR PSCell, the requirement of maximum receive timing difference shall not be applicable to NR signal from TRP which is non-co-located with E-UTRA Pcell. If the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation shall be expected.”
For FR1 intra-band CA: 
Proposal-4: To remove Rel-15 co-located deployment assumption for FR1 intra-band CA, the following two text proposals is adopted to MRTD requirement in TS38.133: 
  - “For intra-band CA, only co-located deployment is applied.” Is changed to “For FR1 intra-band CA without multi-TRP transmission and FR2 intra-band CA, only co-located deployment is applied. ” In Section 7.6.4.
  - Additional Note is captured in Table 7.6.4-1, i.e., “Note 2: In the case of multi-TRP transmission scheduled in NR cell, the requirement of maximum receive timing difference shall not be applicable to NR signal from TRP which is non-co-located with other cell(s).”

	R4-2006377
	Samsung
	CR to TS38.133 on introduction of multi-TRP transmission

	R4-2006866
	MediaTek
	Observation 1: MRTD consists of Timing alignment error (TAE) and propagation delay difference. Propagation delay difference is not considered in R15 because co-location deployment is assumed.
Observation 2: If UE is required to simultaneously receive signals from multiple TRPs, MRTD requirement for intra-band EN-DC and FR1 intra-band CA would need to be extended, and the “co-location” assumption would shall be removed.
Proposal 1: For multiple TRPs in intra-band EN-DC and FR1 intra-band CA, “co-location” assumption shall be removed from MRTD requirement.
Observation 3: UE is not required to receive the signals from the TRPs with the arriving timing exceeding the MRTD requirement.
Proposal 2: For multiple TRPs scenario, down-select the following options for MRTD requirement for intra-band EN-DC and FR1 intra-band CA
•	Option 1: MRTD is extended by X us. 
•	Option 2: Reuse Rel-15 MRTD requirement, and UE is not required to receive the signals from the TRPs with the arriving timing exceeding the MRTD requirement.

	R4-2007380
	Ericsson
	Observation 1: According to RAN1 assumption, for Rel-16 NR eMIMO WI, the timing difference of DL transmissions between two TRPs in the multi-TRP/panel transmission is same as the timing difference of DL transmissions between antenna ports for MIMO, Tx diversity, or NR in general, where the signals may be received within CP.
Observation 2: MTTD/MRTD requirements between two carriers, for intra-band EN-DC, apply to the co-located deployment. 
Observation 3: MRTD requirements between two carriers, for NR CA, apply to the co-located deployment.
Observation 4: Base station antennas for MIMO or Tx diversity is considered as ‘co-located’. 
Proposal: RAN4 does not change the existing MRTD/MTTD requirements due to ‘multi-TRP/Panel transmission’ in eMIMO WI.

	R4-2007485
	Qualcomm
	Observation 1: RAN1 already agreed that UE may receive DL transmission from mTRPs within a CP in a single carrier.
Observation 2: If signals from mTRPs in CA/EN-DC don’t arrive within a CP, UE’s demodulation performance will degrade. 
Proposal 1: RAN4 doesn’t change existing intra-band EN-DC MRTD/MTTD requirements and FR1 intra-band CA MRTD requirements due to multi-TRP transmission.
•	A note is added saying that, “UE may assume that UE will receive all signals from multiple TRPs within CP in intra-band EN-DC/CA scenarios”.
Proposal 2: RAN4 considers defining a reference timing of each mTRP enabled carrier to find MRTD/MTTD in intra-band/inter-band CA/DC scenarios.

	R4-2007772
	Huawei, HiSilicon
	Proposal 1: The existing MRTD/MTTD requirements for synchronous intra-band EN-DC can be applied to multi-TRP transmission in NR PSCell.
Proposal 2: The existing MRTD requirements for FR1 intra-band CA can be applied to multi-TRP transmission.

	R4-2008092
	Nokia, Nokia Shanghai Bell
	Proposal 1: Option 2: Don’t change existing intra-band EN-DC MRTD/MTTD and CA MRTD requirements due to multi-TRP transmission.
Proposal 2: RAN4 may consider a unique abbreviation for “Transmission and Reception Point” other than “TRP”; a suggestion would be to adopt an abbreviation other than TRP (e.g., TRxP in TR 38.802).  




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 4-1: Intra-band EN-DC MRTD/MTTD requirment impact to enable multi-TRxP transmission
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-1-1: Whether or not current “co-located deployment assumption” will block multi-TRxP transmission 
· Proposals:
· Option 1 (Samsung, MediaTek):  Yes. The requirement “For intra-band EN-DC, only co-located deployment is applied.” In intra-band EN-DC MRTD/MTTD clause should be revised to enable multi-TRP transmission: 
· Option 2 (Ericsson, Apple, Nokia): No. 
· Ericsson: Base station antennas for MIMO or Tx diversity is considered as ‘co-located’.
· Apple: Pcell could have CoMP, but there is not special requirement for intra-band EN-DC for MRTD/MTTD requirements for that. 
· Nokia: It is generally understood that for NR eMIMO to work, the propagation delay difference is assumed to be within a CP with single/multiple FFT windows
· Recommended WF
· Collect companies’ view in 1st round to collect view from other companies. 


Issue 4-1-2: The impact on intra-band EN-DC MRTD/MTTD requirement to enable multi-TRxP transmission, other than “co-located deployment assumption”
· Proposals:
· Option 1 (Samsung): The MRTD requirement shall not be applicable to NR signal to TRP which is non-co-located with E-UTRA Pcell.
· Option 1a (Apple): The existing requirements for intra-band EN-DC would still be applicable with multi-TRP as long as co-location deployment is satisfied with at-least one TRP.
· Option 2 (Nokia, Ericsson): Don’t change existing intra-band EN-DC MRTD/MTTD requirements due to multi-TRP transmission
· Option 3 (Huawei): The existing MRTD/MTTD requirements for synchronous intra-band EN-DC can be applied to multi-TRP transmission in NR PSCell.
· Option 4 (MediaTek, Samsung): Allow performance degradation if UE receive the signals from the TRPs with the arriving timing exceeding the MRTD requirement.
· Option 5 (MediaTek): MRTD is extended by X us. 
· Option 6 (Qualcomm): RAN4 doesn’t change existing intra-band EN-DC MRTD/MTTD requirements due to multi-TRP transmission.
· A note is added saying that, “UE may assume that UE will receive all signals from multiple TRPs within CP in intra-band EN-DC scenarios”.
· RAN4 considers defining a reference timing of each mTRP enabled carrier to find MRTD/MTTD in intra-band/inter-band EN-DC scenarios.

· Recommended WF
· Collect companies’ view in 1st round to collect view from other companies. 

Sub-topic 4-2: FR1 Intra-band CA MRTD requirment impact to enable multi-TRxP transmission
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-2-1: For FR1 Intra-band CA, whether or not the same conclusion as intra-band EN-DC can be applied
· Proposals:
· Option 1: For FR1 Intra-band CA MRTD requirement impact to enable multi-TRxP transmission, RAN4 apply the same conclusion from sub-topic 4-1 discussion for intra-band EN-DC. 
· Recommended WF
· Collect companies’ view in 1st round to collect view from other companies. 


Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Mediatek
	Sub topic 4-1: 
Issue 4-1-1:
We support Option-1. To our understanding, the co-location means the same geographic location in Rel-15. However, in Rel-16, the multi-TPxP is introduced and they are located on different geographic location, i.e. co-location assumption may not be applicable for multi-TPxP. Thus, the definition of co-located deployment assumption shall be further discussed.
Issue 4-1-2:
We support option-4. Because MRTD shall consider propagation delay difference for multi-TPxP scenario. However, we are fine for option-2 if the note “ UE is not required to receive the signals from the TRPs with the arriving timing exceeding the MRTD requirement ” is added.
Sub topic 4-2: 
Issue 4-2-1:
We agree with option-1.


	Huawei
	Sub topic 4-1: 
Issue 4-1-1: We support option 2
The “co-located deployment assumption” is to limit the propagation delay difference between LTE PCell and PSCell. When PCell and one TRP of NR PSCell are co-located, the UE capable of handling a 3us maximum receive timing difference still could use single FFT to receive the signals from both LTE PCell and NR PSCell.
Issue 4-1-2: We support option 3. But our option express the similar view as option 1a or option 2. So, Option 1a or option 2 is acceptable for us.

Sub topic 4-2: 
Issue 4-2-1: we can agree option 1.


	Apple
	Sub topic 4-1: 
Issue 4-1-1: We support option 2. PCell could have CoMP and similarly PSCell could have multi TRP transmission. We might need to clarify PCell with CoMP as well in case clarifications for multi-TRP are required.
Issue 4-1-2: Our proposal is closer to Option 3 or 6. We might need to add some clarification on co-located deployment assumption – that at least one of the TPRs satisfy it, if necessary. 

	Nokia, Nokia Shanghai Bell
	Sub-topic 4-1:
Issue 4-1-1: Whether or not current “co-located deployment assumption” will block multi-TRxP transmission
It seems that there are different interpretations of “multi-TRxP” in relation to what a co-located deployment means. It is clear that multi-TRxP differs from traditional co-located deployment, where multiple TRxPs can be geographically distributed in the deployment. The question is if the RAN1 assumption is enough to classify multi-TRxP as a co-located deployment. 
Issue 4-1-2: The impact on intra-band EN-DC MRTD/MTTD requirement to enable multi-TRxP transmission, other than “co-located deployment assumption”
Regardless of the outcome of Issue 4-1-1, based on RAN4 assumption, existing intra-band EN-DC MRTD/MTTD requirements can be applied to multi-TRxP (which includes Options 2 and 3). Depending on the outcome of Issue 4-1-1, a note can be added for clarification or something similar to Option 6.   
Sub-topic 4-2:
Issue 4-2-1: For FR1 Intra-band CA, whether or not the same conclusion as intra-band EN-DC can be applied
The proposed Option 1 is OK.

	Ericsson
	Issue 4-1-1: Option 2
We first need common understanding for multi-TRxP transmission. As we discussed in RAN4#94-e-bis, there is no clear definition of multi-TRxP transmission, but many papers on multi-TRxP transmission illustrate that UE receives signals from two different antenna sites, and it may give impression two TRxPs are located in different sites.  
If RAN4 will introduce a new terminology ‘multi-TRxP transmission’ and it allows signals from multiple TRxPs exceed a CP (like option 1), one issue is it does not follow the RAN1 agreement when they discussed the multi-TRxP transmission schemes.
· Note that for the sake of discussion, the UE may assume that the UE may receive DL transmission from multiple TRP within a CP with single/multiple FFT windows.
It is important to point out, in relation to RAN1 guidance above, that in NR layer 1 system design, CP is needed to reduce inter symbol interference due to multipath channels. CP is not intended as a margin to move antennas around.
Another issue is it may impact to BS TX requirements, such as TAE. Since Rel-16 eMIMO WID does not intend to change TS38.104 due to eMIMO, we think the BS requirements should be kept as is. 
From these observations, we conclude that ‘multi-TRxP transmission’, is the same as MIMO from BS Tx requirements point of view (in eMIMO WI). Therefore the current ‘co-located deployment assumption’ does not block the multi-TRxP transmission.

Issue 4-1-2: 
The listed options are confusing. In principle we don’t see difference among options 1a/2/3/6, as other companies also commented above. So basically 5 companies (Apple, Nokia, Ericsson, Huawei, Qualcomm) propose RAN4 doesn’t change existing intra-band EN-DC MRTD/MTTD requirements due to multi-TRP transmission, although Qualcomm proposes to add note for clarification on top of that. 
As we proposed in Issue 4-1-1, multi-TRxP transmission is basically same as MIMO transmission. Since the existing MRTD/MTTD requirements should apply for CA/DC + MIMO, we don’t see any reason to change existing intra-band EN-DC MRTD/MTTD requirements due to multi-TRxP transmission. 

Issue 4-2-1:
Same comment as Issue 4-1-2. 

	Qualcomm
	Issue 4-1-1:
We support option 2. 
Issue 4-1-2:
We are OK with option 2, 3 and 6. 
We can clarify by adding a note that is shown in option 6 “UE may assume that UE will receive all signals from multiple TRPs within CP in intra-band EN-DC scenarios”. 
Also, in multi TRP, it is not clear what timing of one CC refers to. Is it the timing of the first TRP or some combination of the timing of all TRPs? Hence, RAN4 should define a reference timing of each mTRP enabled carrier to find MRTD/MTTD in intra-band/inter-band EN-DC scenarios.
Issue 4-2-1:
We support option 1.


	Samsung
	Issue 4-1-1: Whether or not current “co-located deployment assumption” will block multi-TRxP transmission: 
     Option-1. We have no intention to change BS TAE requirement, but just fixed 38.133’s “co-located deployment assumption” which restrict multi-TRxP deployment. Again, the RAN1 assumption (-	Note that for the sake of discussion, the UE may assume that the UE may receive DL transmission from multiple TRP within a CP with single/multiple FFT windows.) can’t guarantee the multiple TRPs are co-located. 
     To respond Apple’s comment: As far as we know, there is no LTE CoMP deployed in the field, so it is not an issue to LTE RAT. If we are wrong, then, the original EN-DC requirement will be problem to CoMP LTE, then Rel-15 requirement needs revision. 
Issue 4-1-2: Option 1 or Option 1a. 
Issue 4-2-1: Option 1. 



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2006377
(Samsung CR)
	

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#4-1
	Issue 4-1-1: Whether or not current “co-located deployment assumption” will block multi-TRxP transmission 
· Proposals are provided with different views:
· Option 1 (Samsung, MediaTek):  Yes. The requirement “For intra-band EN-DC, only co-located deployment is applied.” In intra-band EN-DC MRTD/MTTD clause should be revised to enable multi-TRP transmission: 
· Option 2 (Ericsson, Apple, Nokia, Huawei, Qualcomm): No. 
· Ericsson: Base station antennas for MIMO or Tx diversity is considered as ‘co-located’.
· Apple: Pcell could have CoMP, but there is not special requirement for intra-band EN-DC for MRTD/MTTD requirements for that. 
· Nokia: It is generally understood that for NR eMIMO to work, the propagation delay difference is assumed to be within a CP with single/multiple FFT windows
Tentative agreements: N/A
Candidate options: N/A
Recommendations for 2nd round:
· By considering the concerns from both sides, moderator suggest the group to discuss the following compromise: 
· After “For intra-band EN-DC, only co-located deployment is applied.”, the explanatory sentence is added in Rel-16 specification: “For multi-TRxP transmission used in NR PSCell or NR SCell, co-located deployment is applied which shall require LTE eNodeB to be co-located deployed with at least one TRxP for this NR cell”. 
· RAN4 confirm that the existing MRTD/MTTD requirements for synchronous intra-band EN-DC can be applied if multi-TRxP transmission used in NR PSCell or NR SCell.
· FFS the reference timing of each multi-TRxP enabled carrier to find MRTD/MTTD in EN-DC scenarios. 
· [bookmark: _GoBack]If the above compromise solution is not acceptable to the group, Moderator may like to suggest the group to consider the other option, i.e., sending LS to RAN1 for clarification. 

	
	Issue 4-1-2: The impact on intra-band EN-DC MRTD/MTTD requirement to enable multi-TRxP transmission, other than “co-located deployment assumption”
· Proposals are provided with different views:
· Option 1 (Samsung): The MRTD requirement shall not be applicable to NR signal to TRP which is non-co-located with E-UTRA Pcell.
· Option 1a (Apple, Huawei): The existing requirements for intra-band EN-DC would still be applicable with multi-TRP as long as co-location deployment is satisfied with at-least one TRP.
· Option 2 (Nokia, Ericsson, Huawei): Don’t change existing intra-band EN-DC MRTD/MTTD requirements due to multi-TRP transmission
· Option 3 (Huawei, Apple): The existing MRTD/MTTD requirements for synchronous intra-band EN-DC can be applied to multi-TRP transmission in NR PSCell.
· Option 4 (MediaTek, Samsung): Allow performance degradation if UE receive the signals from the TRPs with the arriving timing exceeding the MRTD requirement.
· Option 5 (MediaTek): MRTD is extended by X us. 
· Option 6 (Qualcomm, Apple): RAN4 doesn’t change existing intra-band EN-DC MRTD/MTTD requirements due to multi-TRP transmission.
· A note is added saying that, “UE may assume that UE will receive all signals from multiple TRPs within CP in intra-band EN-DC scenarios”.
· RAN4 considers defining a reference timing of each mTRP enabled carrier to find MRTD/MTTD in intra-band/inter-band EN-DC scenarios.
Tentative agreements: N/A
Candidate options: N/A
Recommendations for 2nd round:
· As proposed for above issue, moderator suggest the group to discuss the compromise solution provided for Issue 4-1-1 is enough or not to enable multi-TRxP transmission. 


	Sub-topic#4-2
	Issue 4-2-1: For FR1 Intra-band CA, whether or not the same conclusion as intra-band EN-DC can be applied
· Proposal is provided as below which is acceptable to majority companies involved:
· Proposal 1 (Samsung, MediaTek, Huawei, Nokia, Qualcomm): For FR1 Intra-band CA MRTD requirement impact to enable multi-TRxP transmission, RAN4 apply the same conclusion from sub-topic 4-1 discussion for intra-band EN-DC. 
· [Moderator] Based on comments collected, the conclusion for intra-band EN-DC should be applicable to FR1 intra-band CA, and the above proposal can be accepted so the discussion on FR1 intra-band CA is no longer necessarily needed. 
Tentative agreements:
· For FR1 Intra-band CA, RRM MRTD requirement impact due to enabling multi-TRxP transmission in Rel-16:
· RAN4 apply the same conclusion as intra-band EN-DC. 
Candidate options: N/A
Recommendations for 2nd round:
· The above tentative agreement can be approved.  



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	N/A (As suggested above, a single WF is preferred to cover eMIMO RRM.)
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2006377
(Samsung CR)
	Suggested to be “revised” to further capture RAN4 agreement achieved in this meeting. 



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”




