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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-e), WF is approved as R4-2002242, in which agreement from online session is summarized and way forward is captured for last two aspects, while the expected RRM requirement impact for “DL/UL beam indication with reduced latency and overhead” is neither identified nor moved to other Rel-16 agenda for further discussion due to technical overlapping. 
Furthermore, it is proposed that there could be MRTD/MTTD requirement impact due to introduced multi-TRP transmission. Considering this is firstly brought and identified as RRM requirement impact, Topic #3 is set up to collect views from other companies. 
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
As the rapporteur for eMIMO 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. 

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

	R4-2003201
	Intel Corporation
	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: for CSI-RS+NZP-IMR where CSI-RS CMR is configured with “repetition=ON”, N=ceil(maxNumberRxBeam / Nres_per_set_CMR), where Nres_per_set_CMR is number of resources in the resource set of CMR.
Proposal 3: for CSI-RS+NZP-IMR where CSI-RS CMR is configured with “repetition=OFF” and NZP-IMR is configured with “repetition=ON”, N can be defined in two cases: 
-	Case 1: if the CSI-RS resource for CMR are QCL-TypeD with SSB for L1-RSRP measurement or another CSI-RS configured with “repetition ON”, N =1.
-	Case 2: if the CSI-RS resource for CMR are QCL-TypeD with NZP IMR,
            N=ceil(maxNumberRxBeam / Nres_per_set_IMR), where Nres_per_set_IMR is number of resources in the resource set of IMR.

	R4-2003538
	Samsung
	Proposal-1: For SSB-based CMR+IMR L1-SINR measurement, 
  - The value of P is defined as the same as SSB-based L1-RSRP measurement;
  - The relaxation due to the conflicting measurement on dedicated IMR (either NZP CSI-RS or ZP CSI-IM) can be addressed in measurement restriction for CSI-RS and CSI-IM (to be introduced newly). 
Proposal-2: For SSB-based CMR+IMR L1-SINR measurement, 
  - The scaling factor of N=8, regardless of “repetition” field of IMR.
Proposal-3: For CSI-RS-based CMR+IMR L1-SINR measurement, 
  - The value of P is defined as the same as CSI-RS-based L1-RSRP measurement;
  - The relaxation due to the conflicting measurement on dedicated IMR (either NZP CSI-RS or ZP CSI-IM) can be addressed in measurement restriction for CSI-RS and CSI-IM (to be introduced newly). 
Proposal-4: For CSI-RS-based CMR+IMR L1-SINR measurement, 
  - The scaling factor of N is defined as the same as CSI-RS based L1-RSRP measurement.
Proposal-5: For L1-SINR measurement with dedicated configured NZP-IMR or ZP-IMR, there is no necessity to perform RX beam training/refinement for IMR. 
Proposal-6: For L1-SINR measurement with dedicated NZP-IMR, 
   - The configuration of “repetition = on/off” is present only if its CSI-RS resource set is used for the other purpose than this L1-SINR measurement report;
   - RX beam for NZP-IMR for L1-SINR measurement shall always follow CMR, i.e., same RX filter shall be used.
Proposal-7: For L1-SINR measurement with dedicated ZP-IMR, 
   - “Repetition” field is not present for CSI-IM configuration. 
Proposal-8: Side condition for CMR+IMR scenario, in additional to L1-SINR lower bound (i.e., -3dB), the accuracy requirement is applicable only if following conditions are satisfied:
  - Es/Iot over CMR: SSB or CSI-RS Es/Iot >=-3dB and <=25dB
  - Es/Iot over NZP-IMR: CSI-RS Es/Iot >=-3dB and <=25dB


	R4-2003539
	Samsung
	Draft CR to TS38.133 on L1-SINR Measurement Requirement (Section 3.3 and 9)

	R4-2003540
	Samsung
	Reserved for result collection for L1-SINR measurement. 

	R4-2003621
	MediaTek inc.
	Proposal 1: The side condition on CMR and IMR shall be separately specified.
Proposal 2: ZP-IMR is never configured as “repetition=ON” or “repetition=OFF”.
Proposal 3: For L1-SINR measurement, the requirement doesn’t apply if NZP-IMR is not configured with repetition parameter. 
Proposal 4: No requirement for the following cases:
•	SSB based CMR and NZP-IMR configured with “repetition = ON” (case 4) 
•	NZP CSI-RS based CMR configured with “repetition = OFF” and NZP-IMR configured with “repetition = ON” (case 9)
Observation 1: For a L1-SINR CSI-report, CMR and IMR have same time domain behavior, i.e. they are periodic, semi-persistent periodic or aperiodic at a time point.
Proposal 5: For a L1-SINR CSI-report, CMR and IMR share same N factor.
Proposal 6: The N factor approach for L1-RSRP can be applied to L1-SINR, i.e., decided by CMR.
Proposal 7: For CSI-RS based CMR scenario, the requirement applies only if the QCL information of the CSI-RS is provided. 
Proposal 8: No requirement when CMR or IMR is fully overlapped with MG.
Proposal 9: Measurement time of L1-SINR is based on the maximum measurement time among CMR and IMR.
Proposal 10: 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 11: For CMR only scenario, the approach of measurement restriction for L1-RSRP can be reused.
Proposal 12: For CMR+IMR scenario, longer L1-SINR measurement period is expected when either CMR or IMR is with measurement restriction. The measurement restriction for CMR and IMR can be determined individually, based on the approach of measurement restriction requirement of L1-RSRP. 
Proposal 13: 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.

	R4-2004321
	Huawei, HiSilicon
	Proposal 1: For CMR+IMR scenario, 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.
Proposal 2: For CMR+IMR scenario, the definition of N for L1-RSRP measurements could be reused for L1-SINR measurements, i.e.
-	N=8, if SSB is configured as CMR
-	N=1, if CSI-RS resource in a resource set configured with repetition=off is configured as CMR
-	N= ceil(maxNumberRxBeam / Nres_per_set), if CSI-RS resource in a resource set configured with repetition=on is configured as CMR.
Proposal 3: When SSB is used as CMR, the associated IMR could be configured as:
-	CSI-IM resource, or
-	CSI-RS resource either in resource set configured with repetition=off, or
-	CSI-RS resource in resource set configured with repetition=on
Proposal 4: When SSB is used as CMR, the associated IMR is not expected to be configured as CMR or IMR in another CSI-RS report.
Proposal 5: When CSI-RS resource in resource set configured with repetition=on is used as CMR, the associated IMR could be configured as:
-	CSI-RS resource in resource set configured with repetition=on
Proposal 6: When CSI-RS resource in resource set configured with repetition=off is used as CMR, the associated IMR could be configured as:
-	CSI-IM resource, or
-	CSI-RS resource either in resource set configured with repetition=off, or
-	CSI-RS resource in resource set configured with repetition=on
Proposal 7: When CSI-RS resource in resource set configured with repetition=off is used as CMR and the associated IMR is configured as CSI-RS resource in resource set configured with repetition=on, then the associated IMR is not expected to be configured as CMR in another CSI-RS report.

	R4-2004322
	Huawei, HiSilicon
	DraftCR on L1-SINR requirements for reporting

	R4-2004323
	Huawei, HiSilicon
	Proposal 1: It is suggested to define L1-SINR accuracy requirements based on the single shot L1-SINR measurement performance.
Proposal 2: RAN4 defines separate L1-SINR accuracy requirements for SSB based CMR and CSI-RS based CMR scenarios.
•	L1-SINR accuracy requirements with SSB based CMR
•	L1-SINR accuracy requirements with SSB based CMR
Proposal 3: The L1-SINR absolute accuracy requirements can be defined as +/-3.5dB under the side condition of CMR SINR≥-3dB.

	R4-2004324
	Huawei, HiSilicon
	Observation 1: The measurement accuracy of L1-SINR is similar to the measurement accuracy of L1-RSRP measured on CMR, where the measurement accuracy difference between L1-SINR and L1-RSRP does not exceed 0.5dB in AWGN.
Observation 2: The measurement accuracy of L1-SINR for CMR+ZP-IMR scenarios is almost same as the measurement accuracy of L1-SINR for CMR only scenario due to using same CMR SNR level.
Observation 3: The measurement accuracy of L1-SINR for CMR+NZP-IMR scenarios is better than the measurement accuracy of L1-SINR for CMR+ZP-IMR scenario due to that higher CMR SNR level is used.

	R4-2004391
	Nokia, Nokia Shanghai Bell
	Number of samples for L1-SINR measurement:
Proposal 1: M = 3 if single shot measurement is not applicable for CMR-only, SSB+NZP-IMR, SSB+ZP-IMR, CSI-RS+NZP-IMR and CSI-RS+ZP-IMR.
Measurement period for SSB-based CMR+IMR scenarios:
Proposal 2: For the SSB based CMR+IMR scenario, set P = max(PSSB, PIMR), where PSSB and PIMR are the P value that is separately computed for SSB and IMR, respectively.
Proposal 3: For the SSB based CMR+IMR scenario, N = 8 specified for SSB based L1-RSRP reporting can be reused.  
Measurement period for CSI-RS-based CMR+IMR scenarios:
Proposal 4: For the CSI-RS based CMR+IMR scenario, set P = max(PCSI-RS, PIMR), where PCSI-RS and PIMR are the P value that is separately computed for CSI-RS and IMR, respectively. 
Proposal 5: For the CSI-RS based CMR+IMR scenario, N specified for CSI-RS based L1-RSRP reporting can be reused.

	R4-2004799
	Qualcomm
	Observation 1: In Rel-15, For FR1,
-	P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the SSB; and
-	P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB.
Observation 2: 
· In rel-15, N = 8 and N = 1 were assumed for SSB based L1-RSRP evaluation and CSI-RS based L1-RSRP evaluation with repetition = OFF. 
· N = ceil(maxNumberRxBeam / Nres_per_set) was assumed for CSI-RS based L1-RSRP evaluation repetition = ON.
Observation 3: CSI-RS based CMR and NZP-IMR should not be configured with different repetition patterns. UE should use the same set of RX beams to measure these two different CSI-RS resources.
Observation 4: The simulation results for CMR + NZP-IMR based L1-SINR were generated based on Es/Iot >=0dB and <=25dB. This should be used in defining side conditions for CMR + NZP-IMR.
Observation 5: If the resultant ideal L1-SINR is less than -3 dB, the corresponding combination of CMR  and NZP-IMR will not be useful for beam management. 
Observation 6: Table 1 shows the statistics of L1-SINR simulation results in different scenarios.

Observation 7: Simulation results show +- 1.5 dB accuracy for all CMR + IMR scenarios and roughly +- 3 dB accuracy for CMR only scenarios.
Observation 8: The implementation margin for L1-RSRP measurement accuracy in FR2 is 1.5 dB higher than that in FR1.

Proposal 1: Sharing factor P for FR1 L1-RSRP evaluation period should be decided in the following way,
· P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the CMR but not overlapping with any occasion of the IMR;
· P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the IMR but not overlapping with any occasion of the CMR;
· P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of oth CMR and IMR;
·  and

· P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the CMR and IMR.
Proposal 2: Beam sweeping factor N for FR2 L1-RSRP evaluation period is decided in the following way:
· N = 8 in following scenarios:
· SSB based CMR + ZP-IMR
· SSB based CMR + NZP-IMR
· N = 1 in following scenarios, if both CSI-RS resources get configured with repetition = OFF.
· CSI-RS based CMR + ZP-IMR
· CSI-RS based CMR + NZP-IMR
· N=ceil(maxNumberRxBeam / Nres_per_set) in following scenarios, if one/both of CSI-RS resources get configured with repetition = ON and are P/SP resources where Nres_per_set  is the # of CSI-RS resources per resource set
· CSI-RS based CMR + ZP-IMR
· CSI-RS based CMR + NZP-IMR
· Requirements are only defined when number of CSI-RS resources per resource set is same for both CMR and NZP-IMR
· N = 1 in following scenarios, if both CSI-RS resources get configured with repetition = ON and are aperiodic resources.
· CSI-RS based CMR + ZP-IMR
· CSI-RS based CMR + NZP-IMR
· for both CMR and NZP-IMR
· Requirements are only defined when number of CSI-RS resources per resource set is same for both CMR and NZP-IMR
· No requirement is defined if number of CSI-RS resources in the resource set is smaller than maxNumberRxbeam
Proposal 3 (proposed change from last meeting’s WF is shown in red color): 
· SSB based CMR and NZP-IMR with “repetition = ON” is error configuration;
· SSB based CMR and NZP-IMR with “repetition = OFF” is correct configuration;
· NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = ON”  is correct configuration;
· NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = OFF” is correct error configuration;
· NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = ON” is error configuration; 
· NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = OFF” is correct configuration. 
Proposal 4: Es/Iot on CMR and NZP-IMR:
· Es/Iot >=0dB and <=25dB, and the resultant L1-SINR should be greater than -3 dB.
Proposal 5: RAN4 uses following table to define the estimation accuracy requirements of L1-SINR.
	
	FR1
	FR2

	CMR only
	+- 5 dB
	+- 6.5 dB

	CMR + IMR
	+- 3.5 dB
	+- 5 dB






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 value of P, and whether or not a single P value for both CMR and IMR
· Proposals
· Proposal-1 (Samsung): For SSB-based CMR+IMR L1-SINR measurement, 
· The value of P is defined as the same as SSB-based L1-RSRP measurement;
· The relaxation due to the conflicting measurement on dedicated IMR (either NZP CSI-RS or ZP CSI-IM) can be addressed in measurement restriction for CSI-RS and CSI-IM (to be introduced newly). 
· Proposal-2 (Intel): 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-3 (MediaTek): No requirement when CMR or IMR is fully overlapped with MG. Measurement time of L1-SINR is based on the maximum measurement time among CMR and IMR. 
· Proposal-4 (Huawei, Nokia): For CMR+IMR scenario, 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.
· Proposal-5 (Qualcomm): Sharing factor P for FR1 L1-RSRP evaluation period should be decided in the following way,
· P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the CMR but not overlapping with any occasion of the IMR;
· P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the IMR but not overlapping with any occasion of the CMR;
· P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of both CMR and IMR;
· and
· P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the CMR and IMR.
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

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 and for ZP-IMR
Issue 1-2-1: For L1-SINR measurement with dedicated configured NZP-IMR, the expected UE behaviour and possibility of “repetition=on”
· Proposals
· Proposal-1 (Samsung): For L1-SINR measurement with dedicated configured NZP-IMR
· There is no necessity to perform RX beam training/refinement for IMR. 
· RX beam for NZP-IMR for L1-SINR measurement shall always follow CMR, i.e., same RX filter shall be used.
· The configuration of “repetition = on/off” is present only if its CSI-RS resource set is used for the other purpose than this L1-SINR measurement report
· Proposal-2 (MediaTek): For L1-SINR measurement, the requirement doesn’t apply if NZP-IMR is not configured with repetition parameter. No requirement for the following cases:
· SSB based CMR and NZP-IMR configured with “repetition = ON” (case 4) 
· NZP CSI-RS based CMR configured with “repetition = OFF” and NZP-IMR configured with “repetition = ON” (case 9)
· Proposal-3 (Huawei): Following rules introduced for requirement definition: 
· When SSB is used as CMR, the associated IMR is not expected to be configured as CMR or IMR in another CSI-RS report.
· When CSI-RS resource in resource set configured with repetition=on is used as CMR, the associated NZP-IMR could be configured as:
· CSI-RS resource in resource set configured with repetition=on
· When CSI-RS resource in resource set configured with repetition=off is used as CMR, the associated NZP-IMR could be configured as:
· CSI-RS resource either in resource set configured with repetition=off, or
· CSI-RS resource in resource set configured with repetition=on
· In this case, the associated IMR is not expected to be configured as CMR in another CSI-RS report.
· Proposal-4 (Qualcomm): Following rules introduced for requirement definition:
· SSB based CMR and NZP-IMR with “repetition = ON” is error configuration;
· SSB based CMR and NZP-IMR with “repetition = OFF” is correct configuration;
· NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = ON”  is correct configuration;
· NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = OFF” is correct error configuration;
· NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = ON” is error configuration; 
· NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = OFF” is correct configuration. 
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 1-2-2: For L1-SINR measurement with dedicated configured ZP-IMR:
· Proposals
· Proposal-1 (MediaTek, Samsung, Huawei): “Repetition” field is not present for CSI-IM configuration
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 1-2-3: For SSB-based CMR+IMR, scaling factor N under different conditions of “repetition” field of IMR
· Proposals
· Proposal 1 (Samsung, Huawei, Nokia, Qualcomm): For SSB-based CMR+IMR L1-SINR measurement, 
· The scaling factor of N=8, regardless of “repetition” field of IMR. (The same RX filter should be applied to the one-to-one mapped SSB CMR and NZP CSI-RS, therefore the different repetition = on/off has no impact on the conclusion of N=8.)
· Proposal 1a (MediaTek): Similar to Proposal 1, except the L1-SINR requirement with IMR as NZP CSI-RS with “repetition =on” will not be defined. 
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 1-2-4: For CSI-RS-based CMR+IMR, scaling factor N under different conditions of “repetition” field of IMR
· Proposals
· Proposal 1 (Samsung, MediaTek, Huawei, Nokia): For CSI-RS-based CMR+IMR L1-SINR measurement, 
· The scaling factor of N is defined as the same as CSI-RS based L1-RSRP measurement, i.e., only considering CMR based on our proposal for Issue 1-2-1 and Issue 1-2-2. See R4-2003538 for the text proposal. 
· N=1, if CSI-RS resource in a resource set configured with repetition=off is configured as CMR
· N= ceil(maxNumberRxBeam / Nres_per_set), if CSI-RS resource in a resource set configured with repetition=on is configured as CMR.
· Proposal 2 (Intel): for CSI-RS+NZP-IMR, 
· where CSI-RS CMR is configured with “repetition=ON”, N=ceil(maxNumberRxBeam / Nres_per_set_CMR), where Nres_per_set_CMR is number of resources in the resource set of CMR.
· where CSI-RS CMR is configured with “repetition=OFF” and NZP-IMR is configured with “repetition=ON”, N can be defined in two cases: 
· Case 1: if the CSI-RS resource for CMR are QCL-TypeD with SSB for L1-RSRP measurement or another CSI-RS configured with “repetition ON”, N =1.
· Case 2: if the CSI-RS resource for CMR are QCL-TypeD with NZP IMR, N=ceil(maxNumberRxBeam / Nres_per_set_IMR), where Nres_per_set_IMR is number of resources in the resource set of IMR.
· Proposal 3 (Qualcomm): for CSI-RS-based CMR+IMR:
· N = 1 in following scenarios, if both CSI-RS resources get configured with repetition = OFF.
· CSI-RS based CMR + ZP-IMR
· CSI-RS based CMR + NZP-IMR
· N=ceil(maxNumberRxBeam / Nres_per_set) in following scenarios, if one/both of CSI-RS resources get configured with repetition = ON and are P/SP resources where Nres_per_set  is the # of CSI-RS resources per resource set
· CSI-RS based CMR + ZP-IMR
· CSI-RS based CMR + NZP-IMR
· Requirements are only defined when number of CSI-RS resources per resource set is same for both CMR and NZP-IMR
· N = 1 in following scenarios, if both CSI-RS resources get configured with repetition = ON and are aperiodic resources.
· CSI-RS based CMR + ZP-IMR
· CSI-RS based CMR + NZP-IMR
· for both CMR and NZP-IMR
· Requirements are only defined when number of CSI-RS resources per resource set is same for both CMR and NZP-IMR
· No requirement is defined if number of CSI-RS resources in the resource set is smaller than maxNumberRxbeam
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Sub-topic 1-3: Measurement Restriction and Scheduling Restriction
Issue 1-3-1: Measurement restriction
· Proposals
· Proposal-1 (MediaTek): For CMR only scenario, the approach of measurement restriction for L1-RSRP can be reused. For CMR+IMR scenario, longer L1-SINR measurement period is expected when either CMR or IMR is with measurement restriction. The measurement restriction for CMR and IMR can be determined individually, based on the approach of measurement restriction requirement of L1-RSRP.
· Proposal-2 (Samsung): Measurement restriction requirement is defined under three kinds of signals for measurement, i.e., SSB, CSI-RS and CSI-IM. See draft CR R4-2003539 for details. 
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 1-3-2: 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
· Companies’ views are collected in 1st round discussion. 

Sub-topic 1-4: Side condition
Issue 1-4-1: L1-SINR measurement side condition for Es/Iot for CMR+NZP-IMR
· Proposals
· Proposal-1 (Samsung): Side condition for CMR+IMR scenario, in additional to L1-SINR lower bound (i.e., -3dB), the accuracy requirement is applicable only if following conditions are satisfied:
· Es/Iot over CMR: SSB or CSI-RS Es/Iot >=-3dB and <=25dB
· Es/Iot over NZP-IMR: CSI-RS Es/Iot >=-3dB and <=25dB
· Proposal-2 (Qualcomm): Es/Iot on CMR and NZP-IMR:
· Es/Iot >=0dB and <=25dB, and the resultant L1-SINR should be greater than -3 dB.
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 1-4-2: Side condition definition for CMR and IMR
· Proposals
· Proposal-1 (MediaTek): The side condition on CMR and IMR shall be separately specified. (see example in R4-2003621)
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Sub-topic 1-5: Measurement Accuracy 
[Moderator] As eMIMO rapporteur, our understanding is RRM performance part will only be started after June. This understanding is shared in eMIMO status report RAN4 part sharing over RAN4 reflector, on 11th March, as follows: 
	<Email for Draft SR for Rel-16 NR eMIMO before RAN#87-e>
There is another aspect which I would like to make sure companies have the same understanding:
· Although we have Performance part TUs for Apr. and May meeting, I expect these are applicable only to Demod/CSI performance part (which is already started from Feb meeting).
· Considering core requirement can only be stable after June, I expect companies would start contribute on RRM performance part from Aug meeting.  
I hope that could be the common understanding, while pls. correct me if I am wrong. 


Considering no objection received, our understanding is RRM performance part should be excluded in this meeting’s discussion. However, considering companies already submitted measurement accuracy results on RAN4#94-e and this meeting, we will trigger the discussion on simulation result summary under this sub-topic 1-5, for information collection purpose. Simulation results summary template will be shared during the meeting, by using the reserved T-doc R4-2003540. 
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Mediatek
	Sub topic 1-1:
Issue 1-1-1:
We support Proposal-3. Proposal-3 and Proposal-4 are similar, Proposal 3 clarifies the case that “No requirement when CMR or IMR is fully overlapped with MG” should be excluded. Therefore, Proposal-3 is clearer than Proposal-4 in our view.
We cannot agree the Proposal#1, #2, and #5 and reasons are provided in the following.
For Proposal-1, P factor will be unclear if IMR is addressed in measurement restriction. 
· First, measurement restriction in R15 is to handle the overlapping between CSI-RS and other RS, but it doesn’t cover the overlapping between CSI-RS/IMR and MG/SMTC. 
· Second, in current specification TS 38.133, either “longer measurement period” or “no requirement” is defined in measurement restriction. Thus, P factor for L1-SINR will be unclear when the measurement restriction applies on IMR. 
For Porposal-2, it would be too restrictive to the NW to configure CMR and IMR not overlapped with SMTC and MG. In R15 L1-RSRP, sharing factor was introduced for the case that L1-RSRP outside gap is fully overlapped with SMTC in FR2. 
For Proposal-5, if the same principle used for FR2, the requirement will be too complicated to define delay requirement for L1-SINR.

Issue 1-1-2:
The discussion on the P factor for CA scenario in FR2 should wait for R15 conclusion. Because the discussion on the L1/L3 measurement requirement for FR2 CA is still ongoing in R15. 

Sub topic 1-2:
Issue 1-2-1:
We support Proposal-2. No requirement for the following cases and the reasons are provided.
Case1) SSB based CMR and NZP-IMR configured with “repetition = ON” 
Due to RAN 1 agreement, CMR and IMR is 1-to-1 mapped, and thus the IMR configured with “repetition=ON” needs multiple corresponding SSBs to be 1-to-1 mapped, for the sake of UE Rx beam training. However, different SSB implies different Tx beam direction, which conflicts with the assumption of “repetition=ON”, where UE assumes the same TX are applied for the CSI-RS resources. Thus, it is an error configuration
Case2) NZP CSI-RS based CMR configured with “repetition = OFF” and NZP-IMR configured with “repetition = ON” 
Assume UE performs UE RX beam training based on IMR. However, the RX beam training should be based on the desired CMR rather than IMR, and thus the motivation of this case is unclear.  
Issue 1-2-2:
We agree with Proposal-1, because Repetition field is not present in corresponding CSI-IM configuration IE.
Issue 1-2-3:
We support Proposal-1a and the reason is given in the Case1 discussed in Issue 1-2-1.
Issue 1-2-4:
We can agree on Proposal-1 with the following clarifications:
1. The N factor is not applied for the case: NZP CSI-RS based CMR configured with “repetition = OFF” and NZP-IMR configured with “repetition = ON”.
2. The requirement is applied for CMR configured with “OFF” only if the QCL of CMR is provided.
Sub topic 1-3:
Issue 1-3-1:
We support Proposal-1. Because L1-SINR would consist of CMR and dedicated IMR, thus measurement restriction for both CMR and IMR should be considered together. 
We can agree with Proposal-2 with the following clarification, 
“ Longer L1-SINR measurement period is expected when either CMR or IMR is with measurement restriction”
Issue 1-3-2:
We support Proposal-1. The scheduling restriction shall be further studied because CMR and IMR could not be measured when scheduled UL transmission colliding, UE Rx beam sweeping in FR2…etc. The requirement for L1-SINR can be based on the framework of scheduling restriction due to R15 L1-RSRP, e.g. replace “L1-RSRP” by “CMR/IMR of L1-SINR”.    
Sub topic 1-4:
Issue 1-4-1:
We agree with Proposal-2 and disagree with Proposal 1. In the last meeting, a WF has been agreed shown as follows
	Side condition for measurement accuracy
· For NZP-IMR: Side condition (SNR) on CMR and Side condition (INR) on IMR are both 0dB
· For ZP-IMR: Side condition (SNR) on CMR are -3dB.


To our understanding, the agreed side condition in last meeting shall be the lower bound for Es/Iot. 

Issue 1-4-2:
We suggest Proposal-1. To avoid misunderstanding, the side condition for L1-SINR measurement on CMR and IMR shall be separately specified, because the side condition would be 0dB or -3dB in different cases, as discussed in Issue 1-4-1.

	Intel
	Issue 1-1-1:
To avoid too long measurement delay, some scheduling restriction may be introduced.
Issue 1-2-1:
when CMR is configured with repetition=ON, NZP-IMR can be configured with repetition=ON as well.
when CMR is configured with repetiton = OFF and QCL with NZP-IMR, whether it’s possible that NZP-IMR is configured with “repetiton=ON” ?  NZP-IMR can do Rx beam sweeping to find the max SINR. 
Issue 1-2-2:
fine with option 1.
Issue 1-2-4:
Depends on the discussion of Issue 1-2-1. 

	Huawei
	Issue 1-1-1:
Proposals 3 and 4 are fine for us.
Issue 1-1-2:
It can be assumed that the offset of SMTC occasion cross multiple CCs in same band.
Issue 1-2-1:
According to The Rx filter used CMR can be applied for IMR. Whether to perform RX beam refinement for L1-SINR measurement depends on CMR type.
Issue 1-2-2:
Support Proposal 1.
Issue 1-2-3:
Support Proposal 1.
Issue 1-2-4:
Support Proposal 1
Issue 1-3-1:
Measurement restriction requirements shall consider four scenarios:
· SSB based CMR in one CSI report is overlapped with CSI-RS resource in another CSI report.
· SSB based CMR+IMR, where IMR is overlapped with CSI-RS resource in another CSI report.
· CSI-RS based CMR in one CSI report is overlapped with CSI-RS resource in another CSI report.
· CSI-RS based CMR+IMR, where IMR is overlapped with CSI-RS resource in another CSI report.
Issue 1-3-2:
Proposal 1 is acceptable for us.
Issue 1-4-1:
Support Proposal 1.


	Nokia
	Issue 1-1-1: For SSB/CSI-RS-based CMR+IMR, the value of P, and whether or not a single P value for both CMR and IMR
Technically, there is no difference between Proposal 3 and Proposal 4. Both proposals are expected to give the same end result assuming the same methodology is used to compute PCMR and PIMR. Thus, Proposals 3 and 4 can be merged into one. Proposals 1 and 2 can be considered as a subset of Proposals 3/4 with some added on conditions. Proposal 5 outlines a methodology to compute P for CMR and IMR, which can be considered as a refinement of the methodology for FR1 L1-RSRP. There could be a different P for CMR and IMR since each is computed as P= and  P=, respectively. This could result in different P for CMR and IMR. The question which P is used. Based on the above arguments, Proposals 1, 2 and 5 can be considered a variation of Proposal 3/4, it is reasonable to consider Proposal 3/4 for going forward.
Issue 1-1-2: Extend single carrier requirement to CA
FFS regarding the assumption: the offset of SMTC occasion cross multiple CCs in the same band.
Issue 1-2-1: For L1-SINR measurement with dedicated configured NZP-IMR, the expected UE behaviour and possibility of “repetition=on”
No strong view.
Issue 1-2-2: For L1-SINR measurement with dedicated configured ZP-IMR:
The proposal is OK.
Issue 1-2-3: For SSB-based CMR+IMR, scaling factor N under different conditions of “repetition” field of IMR
A suggestion is to wait for the outcome of Issue 1-2-1 before choosing either Proposal 1 or 1a.  

Issue 1-2-4: For CSI-RS-based CMR+IMR, scaling factor N under different conditions of “repetition” field of IMR
 There are small variations among the proposals. The outcome of Issue 1-2-1 is likely to have some impact.  

Issue 1-3-2: Scheduling restriction
The proposal is OK.
Issue 1-4-1: L1-SINR measurement side condition for Es/Iot for CMR+NZP-IMR
Proposal 2 seems reasonable according to the agreed simulation assumptions.
Issue 1-4-2: Side condition definition for CMR and MR
No strong view.
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	Qualcomm
	Issue 1-1-1:
We support proposal 2.
For RAN4 requirements, CMR and IMR are supposed to be configured in a 1-to-1 manner. If either CMR or IMR gets overlapped with the measurement gap or SMTC window, it is unclear how UE will derive this one-to-one relationship.

Issue 1-1-2:
We propose this issue to be FFS for this meeting since this is the first time this issue is getting discussed in eMIMO.

Issue 1-2-1:
We support proposal 4. 

In general, we think no requirement should be defined in the following scenarios. All of the following should be considered as error configurations.

SSB based CMR and NZP-IMR with “repetition = ON”
NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = ON” .
NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = OFF”.

Issue 1-2-2
We are OK with option 1.

Issue 1-2-3:
We support proposal 1.

Issue 1-2-4:
We support proposal 3 because UE needs to consider the repetition pattern of both CMR and NZP-IMR to manage RX beam sweeping. 

We think that proposal 1 does not cover all scenarios. However, we can compromise to the proposal of R4-2003538 if following additional conditions are satisfied:

1. Requirements are defined when CSI-RS based CMR and NZP-IMR are configured with the same repetition pattern.
2.Requirements are defined when the number of CSI-RS resource in the resource set is same for both CSI-RS based CMR and NZP-IMR  

Issue 1-3-1:
For CMR only scenario, the approach of measurement restriction for L1-RSRP can be reused.
For CMR + IMR, longer L1-SINR measurement period is expected when either CMR of IMR is with measurement restriction.

Issue 1-3-2:
We agree that the framework can be based on the L1-RSRP scheduling restriction. But details can be FFS and be decided in the next meeting.

Issue 1-4-1:
We support proposal 2. 
Simulation results were generated based on the assumption of proposal 2 (CMR and NZP-IMR Es/Iot = 0 dB). Before accepting proposal 1, we need to see how the performance of proposal 1 (e.g. -1 dB CMR and approximately -2 dB NZP-IMR) compares to proposal 2. Do proponents of proposal 1 plan to submit simulation results corresponding to those scenarios?

Issue 1-4-2:
We are OK with the proposal.  

	Ericsson
	Sub topic 1-4:
Issue 1-4-1: We slight prefer to Proposal-2 considering the assumed resultant L1-SINR > -3dB. Probably we need to specify to assume both CMR Es/Iot and NZP-IMR Es/Iot are same in the spec to avoid misunderstanding, i.e., 0 <= CMR Es/Iot = NZP-IMR Es/Iot <= 25dB. 
Issue 1-4-2: In our understanding, UE may assume the transmission power levels of CMR Es/Iot and NZP Es/Iot are same when UE estimates L1-SINR. If CMR Es/Iot and NZP-IMR Es/Iot are specified separately, CMR Es/Iot and NZP-IMR Es/Iot could be different. We wonder if UE can keep the same L1-SINR accuracy even if the difference between CMR Es/Iot and NZP-IMR is large, e.g., > 10dB. 
As we discussed in Issue 1-4-1, probably we need to assume CMR Es/Iot = NZP-IMR Es/Iot in the spec. 
Sub topic 1-5: Support to collect the L1-SINR simulation results during the 2nd round. 


	Apple
	Issue 1-1-1: For SSB/CSI-RS-based CMR+IMR, the value of P, and whether or not a single P value for both CMR and IMR
Support Proposals 3 and 4. In proposal 4 it is clearly stated that PIMR and PCMR are calculated separately based on periodicity of CMR and IMR respectively. Proposal 3 covers No requirement when CMR or IMR is fully overlapped with MG.
Issue 1-2-1: For L1-SINR measurement with dedicated configured NZP-IMR, the expected UE behaviour and possibility of “repetition=on”
Support Proposal-4. For CSI-RS based CMR with NZP-IMR, the repetition parameter should be the same for both CMR and IMR. 
In Proposal-2, it is unclear how NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = OFF” is correct configuration since CMR and IMR are 1-to-1 mapped.
Issue 1-2-2: For L1-SINR measurement with dedicated configured ZP-IMR:
Support Proposal 1 - Repetition parameter is not present for CSI-IM resources.
Issue 1-2-3: For SSB-based CMR+IMR, scaling factor N under different conditions of “repetition” field of IMR
Support Proposal 1a.
Issue 1-2-4: For CSI-RS-based CMR+IMR, scaling factor N under different conditions of “repetition” field of IMR
Support Proposal 3. 
Issue 1-3-1: Measurement restriction
Support Proposal 2.
Issue 1-4-1: L1-SINR measurement side condition for Es/Iot for CMR+NZP-IMR
Support Proposal 2.
Issue 1-4-2: Side condition definition for CMR and MR
Support Proposal 1

	Samsung
	Sub-topic 1-1: 
Issue 1-1-1: Proposal 2 is also okay for us. Introducing two sharing factors is against 1-to-1 mapping assumption. 
Issue 1-1-2: No need to be discussed here. If RAN4 decide to introduce this restriction, L1-SINR requirement can be changed accordingly. 
Sub-topic 1-2: 
Issue 1-2-1: Support Proposal 1
Issue 1-2-2: Support Proposal 1
Issue 1-2-3: Support Proposal 1
Issue 1-2-4: Support Proposal 1
Sub-topic 1-3: 
Issue 1-3-1: Support Proposal 2
Issue 1-3-2: Support Proposal 1
Sub-topic 1-4: 
Issue 1-4-1: Proposal 1, and it is the applicable SNR range and also not against simulation assumption. 
Issue 1-4-2: Okay with proposal 1, and details can be defined in performance part. 



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

	R4-2003539
(Samsung CR)
	Ericsson: We suggest to assign one company to draft CR for each topic to save the time for review. 

	
	Company B

	
	

	R4-2004322
(Huawei CR)
	Ericsson: Same comment as 3539. 

	
	Company B

	
	



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 value of P, and whether or not a single P value for both CMR and IMR
· Proposal-1 (Samsung): For SSB-based CMR+IMR L1-SINR measurement, 
· The value of P is defined as the same as SSB-based L1-RSRP measurement;
· The relaxation due to the conflicting measurement on dedicated IMR (either NZP CSI-RS or ZP CSI-IM) can be addressed in measurement restriction for CSI-RS and CSI-IM (to be introduced newly). 
· Proposal-2 (Intel, Qualcomm, Samsung): 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-3 (MediaTek, Huawei, Nokia, Apple): No requirement when CMR or IMR is fully overlapped with MG. Measurement time of L1-SINR is based on the maximum measurement time among CMR and IMR. 
· Proposal-4 (Huawei, Nokia, Apple): For CMR+IMR scenario, 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.
· Proposal-5 (Qualcomm): Sharing factor P for FR1 L1-RSRP evaluation period should be decided in the following way,
· P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the CMR but not overlapping with any occasion of the IMR;
· P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the IMR but not overlapping with any occasion of the CMR;
· P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of both CMR and IMR;
· and
· P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the CMR and IMR.
Tentative agreements: N/A
Recommendations for 2nd round:
Based on majority view and comments collected from 1st round discussion, further down-select among:
· Option-1 (i.e., Proposal-2) 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 (Merged Proposal 3/4): 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.
[Moderator] Repeat Qualcomm’s question in 1st round to Option-2 to collect view in 2nd round: 
· For RAN4 requirements, CMR and IMR are supposed to be configured in a 1-to-1 manner. If either CMR or IMR gets overlapped with the measurement gap or SMTC window, it is unclear how UE will derive this one-to-one relationship. 

	
	Issue 1-1-2: Extend single carrier requirement to CA
· 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.
· Proposal-2 (Samsung): No need to be discussed here. If RAN4 decide to introduce this restriction, L1-SINR requirement can be changed accordingly.
Tentative agreements:
· 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.
· The same approach concluded from Rel-15 TEI discussion to L1-RSRP measurement requirement can be reused. 
Recommendations for 2nd round:
· RAN4 discuss the above tentative agreement. 

	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”
· Proposal-1 (Samsung): For L1-SINR measurement with dedicated configured NZP-IMR
· There is no necessity to perform RX beam training/refinement for IMR. 
· RX beam for NZP-IMR for L1-SINR measurement shall always follow CMR, i.e., same RX filter shall be used.
· The configuration of “repetition = on/off” is present only if its CSI-RS resource set is used for the other purpose than this L1-SINR measurement report
· Proposal-2 (MediaTek): For L1-SINR measurement, the requirement doesn’t apply if NZP-IMR is not configured with repetition parameter. No requirement for the following cases:
· SSB based CMR and NZP-IMR configured with “repetition = ON” (case 4) 
· NZP CSI-RS based CMR configured with “repetition = OFF” and NZP-IMR configured with “repetition = ON” (case 9)
· Proposal-3 (Huawei): Following rules introduced for requirement definition: 
· When SSB is used as CMR, the associated IMR is not expected to be configured as CMR or IMR in another CSI-RS report.
· When CSI-RS resource in resource set configured with repetition=on is used as CMR, the associated NZP-IMR could be configured as:
· CSI-RS resource in resource set configured with repetition=on
· When CSI-RS resource in resource set configured with repetition=off is used as CMR, the associated NZP-IMR could be configured as:
· CSI-RS resource either in resource set configured with repetition=off, or
· CSI-RS resource in resource set configured with repetition=on
· In this case, the associated IMR is not expected to be configured as CMR in another CSI-RS report.
· Proposal-4 (Qualcomm, Apple): Following rules introduced for requirement definition:
· SSB based CMR and NZP-IMR with “repetition = ON” is error configuration;
· SSB based CMR and NZP-IMR with “repetition = OFF” is correct configuration;
· NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = ON”  is correct configuration;
· NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = OFF” is correct error configuration;
· NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = ON” is error configuration; 
· NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = OFF” is correct configuration. 
Tentative agreements: 
· (a) For L1-SINR measurement, no requirement if NZP-IMR is not configured with repetition parameter. 
· (b) For L1-SINR measurement, no requirement for the following cases:
· SSB based CMR and NZP-IMR configured with “repetition = ON”
· NZP CSI-RS based CMR configured with “repetition = OFF” and NZP-IMR configured with “repetition = ON”
· NZP CSI-RS based CMR configured with “repetition = ON” and NZP-IMR configured with “repetition = OFF”
Recommendations for 2nd round:
· Discuss on above tentative agreement (a) and (b), which is mostly supported by companies in 1st round. 

	
	Issue 1-2-2: For L1-SINR measurement with dedicated configured ZP-IMR:
· Proposal-1 (MediaTek, Samsung, Huawei, Intel, Nokia, Qualcomm, Apple): “Repetition” field is not present for CSI-IM configuration
Tentative agreements: 
· “Repetition” field is not present for CSI-IM configuration 
Recommendations for 2nd round:
· Chairman approve above tentative agreement. 

	
	Issue 1-2-3: For SSB-based CMR+IMR, scaling factor N under different conditions of “repetition” field of IMR
· Proposal 1 (Samsung, Huawei, Nokia, Qualcomm): For SSB-based CMR+IMR L1-SINR measurement, 
· The scaling factor of N=8, regardless of “repetition” field of IMR. (The same RX filter should be applied to the one-to-one mapped SSB CMR and NZP CSI-RS, therefore the different repetition = on/off has no impact on the conclusion of N=8.)
· Proposal 1a (MediaTek, Apple): Similar to Proposal 1, except the L1-SINR requirement with IMR as NZP CSI-RS with “repetition =on” will not be defined. 
Tentative agreements: 
· For SSB-based CMR+IMR L1-SINR measurement, the scaling factor of N=8. 
· For IMR (NZP CSI-RS) with “repetition = ON”, FFS no requirement shall be applied;
· For IMR (NZP CSI-RS) with “repetition” not present, FFS no requirement shall be applied;
Recommendations for 2nd round:
· The tentative agreement can be discussed combined with Issue 1-2-1 to solve “FFS” in two sub-bullets. 

	
	Issue 1-2-4: For CSI-RS-based CMR+IMR, scaling factor N under different conditions of “repetition” field of IMR
· Proposal 1 (Samsung, MediaTek, Huawei, Nokia): For CSI-RS-based CMR+IMR L1-SINR measurement, 
· The scaling factor of N is defined as the same as CSI-RS based L1-RSRP measurement, i.e., only considering CMR based on our proposal for Issue 1-2-1 and Issue 1-2-2. See R4-2003538 for the text proposal. 
· N=1, if CSI-RS resource in a resource set configured with repetition=off is configured as CMR
· N= ceil(maxNumberRxBeam / Nres_per_set), if CSI-RS resource in a resource set configured with repetition=on is configured as CMR.
· Proposal 2 (Intel): for CSI-RS+NZP-IMR, 
· where CSI-RS CMR is configured with “repetition=ON”, N=ceil(maxNumberRxBeam / Nres_per_set_CMR), where Nres_per_set_CMR is number of resources in the resource set of CMR.
· where CSI-RS CMR is configured with “repetition=OFF” and NZP-IMR is configured with “repetition=ON”, N can be defined in two cases: 
· Case 1: if the CSI-RS resource for CMR are QCL-TypeD with SSB for L1-RSRP measurement or another CSI-RS configured with “repetition ON”, N =1.
· Case 2: if the CSI-RS resource for CMR are QCL-TypeD with NZP IMR, N=ceil(maxNumberRxBeam / Nres_per_set_IMR), where Nres_per_set_IMR is number of resources in the resource set of IMR.
· Proposal 3 (Qualcomm, Apple): for CSI-RS-based CMR+IMR:
· N = 1 in following scenarios, if both CSI-RS resources get configured with repetition = OFF.
· CSI-RS based CMR + ZP-IMR
· CSI-RS based CMR + NZP-IMR
· N=ceil(maxNumberRxBeam / Nres_per_set) in following scenarios, if one/both of CSI-RS resources get configured with repetition = ON and are P/SP resources where Nres_per_set  is the # of CSI-RS resources per resource set
· CSI-RS based CMR + ZP-IMR
· CSI-RS based CMR + NZP-IMR
· Requirements are only defined when number of CSI-RS resources per resource set is same for both CMR and NZP-IMR
· N = 1 in following scenarios, if both CSI-RS resources get configured with repetition = ON and are aperiodic resources.
· CSI-RS based CMR + ZP-IMR
· CSI-RS based CMR + NZP-IMR
· for both CMR and NZP-IMR
· Requirements are only defined when number of CSI-RS resources per resource set is same for both CMR and NZP-IMR
· No requirement is defined if number of CSI-RS resources in the resource set is smaller than maxNumberRxbeam
[Moderator] Based on the comments received in 1st, the following tentative agreement is 
Tentative agreements:
· CSI-RS-based CMR+IMR L1-SINR measurement, 
· The scaling factor of N is defined as the same as CSI-RS based L1-RSRP measurement, i.e., only considering CMR: 
· N=1, if CSI-RS resource in a resource set configured with repetition=off is configured as CMR
· N= ceil(maxNumberRxBeam / Nres_per_set), if CSI-RS resource in a resource set configured with repetition=on is configured as CMR.
· The requirement is applied only when CSI-RS based CMR and NZP-IMR are configured with the same repetition pattern.
· The requirement is applied only when the number of CSI-RS resource in the resource set is same for both CSI-RS based CMR and NZP-IMR 
· The requirement is applied for CMR configured with “OFF” only if the QCL of CMR is provided. 
Recommendations for 2nd round:
· The tentative agreement can be discussed in 2nd round. 

	Sub-topic#1-3
	Issue 1-3-1: Measurement restriction
· Proposal-1 (MediaTek, Qualcomm): For CMR only scenario, the approach of measurement restriction for L1-RSRP can be reused. For CMR+IMR scenario, longer L1-SINR measurement period is expected when either CMR or IMR is with measurement restriction. The measurement restriction for CMR and IMR can be determined individually, based on the approach of measurement restriction requirement of L1-RSRP.
· Proposal-2 (Samsung, Apple, MediaTek): Measurement restriction requirement is defined under three kinds of signals for measurement, i.e., SSB, CSI-RS and CSI-IM. See draft CR R4-2003539 for details. 
[Moderator] All companies’ proposals are aligned in terms of resultant measurement restriction. Considering it is already 2nd last meeting to discuss eMIMO, suggest use the merged proposal based on draft CR R4-2003539 but also considering Proposal-1. 
Tentative agreements:
· Measurement restriction requirement is defined under three kinds of signals for measurement, i.e., SSB, CSI-RS and CSI-IM. See draft CR R4-2003539 for details. 
· For CMR+IMR scenario, longer L1-SINR measurement period is expected when either CMR or IMR is with measurement restriction.
Recommendations for 2nd round:
· The tentative agreement can be discussed in 2nd round.

	
	Issue 1-3-2: Scheduling restriction
· Proposal-1 (MediaTek, Samsung, Huawei, Nokia, Qualcomm): 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.
Tentative agreements:
· 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.
Recommendations for 2nd round:
· The tentative agreement can be discussed in 2nd round.

	Sub-topic#1-4
	Issue 1-4-1: L1-SINR measurement side condition for Es/Iot for CMR+NZP-IMR
· Proposal-1 (Samsung, Huawei): Side condition for CMR+IMR scenario, in additional to L1-SINR lower bound (i.e., -3dB), the accuracy requirement is applicable only if following conditions are satisfied:
· Es/Iot over CMR: SSB or CSI-RS Es/Iot >=-3dB and <=25dB
· Es/Iot over NZP-IMR: CSI-RS Es/Iot >=-3dB and <=25dB
· Proposal-2 (Qualcomm, MediaTek, Nokia, Ericsson, Apple): Es/Iot on CMR and NZP-IMR:
· Es/Iot >=0dB and <=25dB, and the resultant L1-SINR should be greater than -3 dB.
Tentative agreements:
· Es/Iot on CMR and NZP-IMR:
· (1) Es/Iot >=0dB and <=25dB, and the resultant L1-SINR should be greater than -3 dB.
· (2) CMR Es/Iot = NZP-IMR Es/Iot
Recommendations for 2nd round:
· The tentative agreement can be discussed in 2nd round.

	
	Issue 1-4-2: Side condition definition for CMR and IMR
· Proposal-1 (MediaTek, Qualcomm, Apple): The side condition on CMR and IMR shall be separately specified. (see example in R4-2003621)
· Proposal-2 (Ericsson): CMR Es/Iot = NZP-IMR Es/Iot needs to be assumed
Tentative agreements: N/A
Recommendations for 2nd round:
· FFS depending on the conclusion from Issue 1-4-1 for “CMR Es/Iot = NZP-IMR Es/Iot” can be assumed.



Suggestion 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 provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2003539
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
Suggest to be revised to collect further comments in this meeting. 
Suggest to use rapporteur’s draft CR to capture all necessary changes for introducing L1-SINR measurement. 

	R4-2004322
	Suggest to be merged to draft CR R4-2003539. 



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

	R4-2003541
	Samsung
	Proposal-1: For FR2 inter-band CA with two FR2 bands, 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. 
- The sharing factor is up to 2 due to maximum 2 FR2 bands in the CA band combination under consideration in Rel-16.
- It is assumed that UE performance can’t be guaranteed by RAN4 requirement if UE is required to perform BFD/CBD on more than 1 serving cell per band. 
Proposal-2: For FR1 inter-band CA and FR1-FR2 inter-band 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. 
- It is assumed that UE performance can’t be guaranteed by RAN4 requirement if UE is required to perform BFD/CBD on more than 1 serving cell per band. 
Proposal 3: The mechanism of BFR should be applied to SCells with DL only and SCells with DL and UL. 
Proposal 4: RAN4 should define the requirement of step-1 of SCell BFR, in which UE reports beam failure event through a dedicated SR like PUCCH resources.

	R4-2003542
	Samsung
	Draft CR to TS38.133 on SCell BFD and CBD (Section 8.5)

	R4-2003543
	Samsung
	Draft CR to TS38.133 on SCell BFRQ Procedure (Section 8.5)

	R4-2003622
	MediaTek inc.
	Proposal 1: In FR2 inter-band, sharing factor shall be introduced for BFD/CBD measurements, and the sharing factors is the number of bands which UE is required to perform measurements on.
Observation 1: Option 1 is no requirement for BFR for FR1
Observation 2: In FR1 intra-band, Option 2 is sharing factor should not be introduced for BFD/CBD measurements, by assuming UE is required to perform BFD/ CBD measurement on at least one cell per band.
Observation 3: In FR1 inter-band, Option 2 is sharing factor shall be introduced, and the sharing factors is the number of bands which UE is required to perform measurements on. 
Proposal 2: down-select the following options for BFD and CBD measurement
•	Option 1: No BFR requirement for FR1 SCell.
•	Option 2: 
o	For FR1 intra-band, sharing factor should not be introduced, by assuming UE is required to perform BFD/ CBD measurement on at least one cell per band.
o	For FR1 inter-band, sharing factor shall be introduced, and the sharing factors is the number of bands which UE is required to perform measurements on. 
Observation 4: CBD-RS should be mandatorily configured if SCell BFR is configured, and it has agreed in RAN1 already. Thus, no need to clarify it in RAN4 again.
Proposal 3: Not to discuss CBD requirement if CBD-RS is not explicitly configured.
Proposal 4: The core requirement for step 1 of SCell BFR in R-16 can be defined.

	R4-2004023
	Ericsson
	Proposal 1: RAN4 defines the RRM requirements to report the beam failure recovery event through SR for Scell BFR on the PUCCH resources. The requirements are applicable for both SCells with DL only and SCells with DL and UL.
Proposal 2: 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.
o	If network configures beamFailureRecoveryTimer, T2 = MIN(beamFailureRecoveryTimer, TEvaluate_CBD)
o	If network does not configure beamFailureRecoveryTimer, T2 = TEvaluate_CBD.
o	TEvaluate_CBD is the evaluation period for candidate beam detection specified in TS38.133 8.5.5 and 8.5.6. 
o	D is the UE Processing time. D=0 if not necessary.
Proposal 3: RAN4 discuss whether to define the delay requirement of BFR procedure in Pcell/PSCell in Rel-16.

	R4-2004325
	Huawei, HiSilicon
	Proposal 1: The scaling factor for BFD evaluation period for inter-band CA/DC can be defined as Table 1.
Table 1: The sharing factor for BFD evaluation period
	Scenario
	PCell
	PSCell
	SCell for BFR Note

	EN-DC with NR inter-band CA 
	N/A
	1
	Number of configured NR band(s) -1

	NR only inter-band CA 
	1
	N/A
	Number of configured NR band(s) -1

	NE-DC with NR inter-band CA 
	1
	N/A
	Number of configured NR band(s) -1

	NR-DC configured with ≥3 bands
	1
	1
	Number of configured NR band(s) -1


Proposal 2: It is suggested not to introduce sharing factor for CBD evaluation period requirements due to CBD over multiple SCells.
Proposal 3: It is suggested that UE is not required to perform BFD and CBD for a SCell which is not configured with CBD-RS resources.


	R4-2004326
	Huawei, HiSilicon
	DraftCR on SCell link recovery requirements

	R4-2004800
	Qualcomm
	Observation 1: RAN1 has defined SCell BFR requirements for both scenarios: I) Scell with DL only and II) SCell with DL and UL.
Observation 2: Rel-15 had already defined core requirements for PRACH separately. SCell BFR will be conveyed through PUCCH. Rel-16 will not define any separate core requirement for PUCCH transmission.
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.
•	The scaling factor for BFD and CBD evaluation periods should be designed assuming that UE can perform BFD and CBD of at most two active bands in parallel.
•	In inter-band CA, UE is required meet Rel-15 BFD and CBD requirements for PCell/PSCell. So, UE needs to share its BFD/CBD evaluator serially for other active bands containing SCells.
Observation 4: CBD-RS has to be explicitly configured in NR and can only be QCLed to a reference signal located in the same cell and carrier.
•	Network cannot configure CBD-RS of two active bands being QCLed to the same RS.
Observation 5: If UE can receive CBD-RS of multiple active bands with a common RX beam, UE should evaluate CBD-RS for only one of these bands.
Proposal 1: RAN4 defines requirements for step 1 of BFR in both of following scenarios, where UE reports beam failure event through a dedicated SR like PUCCH resources:
•	SCells with DL only and
•	SCells with DL and UL

Proposal 2: After detecting beam failure in an 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
· Where T is equal to the periodicity of PUCCH that has been configured with schedulingRequestForBFR.
Proposal 3: Define an active “BFD band group” as a set of active bands whose BFD-RS can be received by the UE through a common RX beam
· UE needs to meet BFD-RS evaluation requirements for only one active band within the active “BFD band group”.
· FFS: How UE realizes multiple active bands to be in the same “BFD band group”.

Proposal 4: Scaling factor of BFD-RS evaluation period during inter-band CA is equal to the number of active “BFD band groups”
· If UE cannot receive any pair of active bands’ BFD-RS with a common RX beam, scaling factor becomes equal to the number of active bands containing BFD-RS.
Proposal 5: 
· UE is not required to perform BFD and CBD for a SCell which is not configured with CBD-RS resources.
· UE is not required to perform BFD and CBD for a SCell if some RS resources are configured in SPCell but if they are implicitly configured as CBD-RS resources for SCell.

Proposal 6: RAN4 down-selects from following options:
· Option 1: 
· Use existing signalling mechanism. Scaling factor of CBD-RS evaluation period during inter-band CA is equal to the number of active bands that contain CBD-RS resources. 
· Option 2: 
· NR introduces signalling to inform UE that it can receive CBD-RS of multiple active bands using a common RX beam. In this case, these bands form an active “CBD band group”
· Scaling factor of CBD-RS evaluation period during inter-band CA is equal to the number of active “CBD band groups”.
· If UE cannot receive any pair of active bands’ CBD-RS with a common RX beam, scaling factor becomes equal to the number of active bands containing CBD-RS.
· FFS: How UE realizes multiple active bands to be in the same active “CBD band group”.
Proposal 7: It is FFS whether additional scaling factors are needed per frequency range for BFD and CBD evaluation period in FR1 + FR2 CA




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 Sharing factor for FR2 inter-band CA, FR1 CA and FR1-FR2 CA
· Proposals: 
· Option 1 (Samsung): a sharing factor is introduced in BFD evaluation period: 
· The sharing factor is proportional to the number of bands on which UE is performing BFD/CBD. 
· The sharing factor for FR2 inter-band CA is up to 2 due to maximum 2 FR2 bands in the CA band combination under consideration in Rel-16.
· It is assumed that UE performance can’t be guaranteed by RAN4 requirement if UE is required to perform BFD/CBD on more than 1 serving cell per band.
· Option 2 (MediaTek): For BFD and CBD sharing factor: 
· For FR2 inter-band CA, sharing factor shall be introduced for BFD/CBD measurements, and the sharing factors is the number of bands which UE is required to perform measurements on.
· For FR1 CA, down-select from two options:
· Option-a: No BFR requirement for FR1 SCell.
· Option b: For FR1 intra-band, sharing factor should not be introduced, by assuming UE is required to perform BFD/ CBD measurement on at least one cell per band. For FR1 inter-band, sharing factor shall be introduced, and the sharing factors is the number of bands which UE is required to perform measurements on. 
· Option 3 (Qualcomm): Define an active “BFD band group” as a set of active bands whose BFD-RS can be received by the UE through a common RX beam. Scaling factor of BFD-RS evaluation period during inter-band CA is equal to the number of active “BFD band groups”
· UE needs to meet BFD-RS evaluation requirements for only one active band within the active “BFD band group”.
· If UE cannot receive any pair of active bands’ BFD-RS with a common RX beam, scaling factor becomes equal to the number of active bands containing BFD-RS.
· FFS whether additional scaling factors are needed per frequency range for BFD and CBD evaluation period in FR1 + FR2 CA
· Option 4 (Huawei): The scaling factor for BFD evaluation period for inter-band CA/DC can be defined as Table 1.
Table 1: The sharing factor for BFD evaluation period
	Scenario
	PCell
	PSCell
	SCell for BFR Note

	EN-DC with NR inter-band CA 
	N/A
	1
	Number of configured NR band(s) -1

	NR only inter-band CA 
	1
	N/A
	Number of configured NR band(s) -1

	NE-DC with NR inter-band CA 
	1
	N/A
	Number of configured NR band(s) -1

	NR-DC configured with ≥3 bands
	1
	1
	Number of configured NR band(s) -2


· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 2-1-2: CBD Sharing factor for FR2 inter-band CA, FR1 CA and FR1-FR2 CA
· Proposals: 
· Option 1 (Samsung): a sharing factor is introduced in CBD evaluation period: 
· The sharing factor is proportional to the number of bands on which UE is performing BFD/CBD. 
· The sharing factor for FR2 inter-band CA is up to 2 due to maximum 2 FR2 bands in the CA band combination under consideration in Rel-16.
· It is assumed that UE performance can’t be guaranteed by RAN4 requirement if UE is required to perform BFD/CBD on more than 1 serving cell per band.
· Option 2 (Qualcomm): FFS whether additional scaling factors are needed per frequency range for BFD and CBD evaluation period in FR1 + FR2 CA. RAN4 down-selects from following options:
· Option 1: 
· Use existing signalling mechanism. Scaling factor of CBD-RS evaluation period during inter-band CA is equal to the number of active bands that contain CBD-RS resources. 
· Option 2: 
· NR introduces signalling to inform UE that it can receive CBD-RS of multiple active bands using a common RX beam. In this case, these bands form an active “CBD band group”
· Scaling factor of CBD-RS evaluation period during inter-band CA is equal to the number of active “CBD band groups”.
· If UE cannot receive any pair of active bands’ CBD-RS with a common RX beam, scaling factor becomes equal to the number of active bands containing CBD-RS.
· FFS: How UE realizes multiple active bands to be in the same active “CBD band group”.
· FFS whether additional scaling factors are needed per frequency range for CBD evaluation period in FR1 + FR2 CA

· Option 3 (Huawei): Not to introduce sharing factor for CBD evaluation period requirements due to CBD over multiple SCells.
· Option 4 (MediaTek): For BFD and CBD sharing factor: 
· For FR2 inter-band CA, sharing factor shall be introduced for BFD/CBD measurements, and the sharing factors is the number of bands which UE is required to perform measurements on.
· For FR1 CA, down-select from two options:
· Option-a: No BFR requirement for FR1 SCell.
· Option b: For FR1 intra-band, sharing factor should not be introduced, by assuming UE is required to perform BFD/ CBD measurement on at least one cell per band. For FR1 inter-band, sharing factor shall be introduced, and the sharing factors is the number of bands which UE is required to perform measurements on. 
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 2-1-3: UE behaviour with no CBD-RS configured
· Proposals: 
· Proposal-1 (Huawei): UE is not required to perform BFD and CBD for a SCell which is not configured with CBD-RS resources.
· Proposal-1a (MediaTek): Not to discuss CBD requirement if CBD-RS is not explicitly configured.
· 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: Necessity of Requirement of Step-1 of BFRQ on SCell
· Proposals: 
· Option 1 (Qualcomm, Samsung, Ericsson, MediaTek): RAN4 should define the requirement of PUCCH-based link recovery request (LLR), in which UE reports beam failure event through a dedicated SR like PUCCH resources. 
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 2-2-2: If requirement is introduced, how the requirement should be defined
· Proposals: 
· Option 1 (Qualcomm, Samsung): The requirement will be defined as: 
· 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
· Where T is equal to the periodicity of PUCCH that has been configured with schedulingRequestForBFR.
· Option 2 (Ericsson): 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.
· If network configures beamFailureRecoveryTimer, T2 = MIN(beamFailureRecoveryTimer, TEvaluate_CBD)
· If network does not configure beamFailureRecoveryTimer, 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. D=0 if not necessary. 
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 2-2-3: If requirement is introduced, applicable scenarios for DL only and DL+UL
· Proposals: 
· Option 1 (Samsung, Qualcomm, Ericsson): The introduced requirement of BFR should be applied to SCells with DL only and SCells with DL and UL.
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 2-2-4: If requirement is introduced, whether to define the delay requirement of BFR procedure in Pcell/PSCell in Rel-16
· Proposals: 
· Proposal 1 (Ericsson): FFS whether to define the delay requirement of BFR procedure in Pcell/PSCell in Rel-16. 
· 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:
More discussion is needed.
For FR2 inter-band CA, we can agree with either Option 2 or Option 3, which introduces the concept of common Rx beam. However, Option 3 doesn't cover the FR1 CA.  
For FR1 CA, we support Option 2 and provide 2 sub-options.
For FR1+FR2 CA case, our view is the sharing factor is not needed because the RF module is different and BFD-RS in FR1 and FR2 is measured separately.

Issue 2-1-2:
The conclusion of Issue 2-1-1 can be applied.

Issue 2-1-3:
Both Option-1 and 1a are fine to us. Because there is a RAN1 agreement shown as follows.
	Agreement
The new beam RS is mandatorily configured if SCell BFR is configured



Sub topic 2-2:
Issue 2-2-1:
We agree with Option-1. RAN4 should define the requirement of PUCCH-based link recovery request (LLR) to maintain the link quality.
Issue 2-2-2:
More discussion is needed. 
First, it should clarify the starting time of the LLS delay requirement. Should it start from the new candidate has been determined (as Option 1)? Or it should start from the beam failure has been detected and the delay to include the CBD evaluation time (as Option 2).  
One clarification question on Option 2, why the CBD evaluation time is based on beamFilureRecoveryTimer? Why the existing CBD evaluation time cannot be applied?

Issue 2-2-3:
We agree with Proposal-1, because RAN1 has an agreement shown as follows:
	Agreement
For SCell with both UL and DL, at least reuse the same BFRQ procedure as SCell with DL only.
· Note: Whether to support CBRA/CFRA based BFRQ for both scenarios is a separate issue.
· Note: At least from RAN1 perspective, there is no need for introducing restrictions on MAC CE transmission for BFR in Rel-16 
· FFS: Whether PUCCH-BFR can be configured on SCells


Same BFRQ procedure is applicable for SCell with DL only and with both UL and DL. Following the same logic, the requirement for SR-like PUCCH shall be applicable for SCell with DL only and with both UL and DL.
Issue 2-2-4:
More discussion is needed. 
Although the existing TS38.133 clause 8.5 does not define delay requirements for PRACH in Pcell/Pscell, the test case for PRACH has been defined to maintain link quality. Besides, the exiting random access requirement in TS38.133 clause 6.6.2 can cover this case.
Therefore, it seems not necessary to define additional requirement regarding the random access preamble resource, as mentioned in Proposal 1.

	Huawei
	Issue 2-1-1:
In Rel-15, UE shall be able to perform BFD measurements on PCell and/or PSCell. The sharing factor is introduced only for BFD measurements on SCell(s) and shall not be applied to BFD measurements on PCell or PSCell.
Issue 2-1-2:
According to RAN1’s agreements, the total number of RSs for new beam identification and layer 1 RSRP measurement are part of UE capability signaling. CBD-RS can be based on SSB and CSI-RS for L1-RSRP reporting. So, we suggest to use the same strategy as L1-RSRP measurements for reporting. No sharing factor is introduced for CBD measurements on SCell(s).
Issue 2-1-3:
We suggest that there is no BFD/CBD requirements if CBD-RS is not explicitly configured.


	Nokia
	Issue 2-2-1: Necessity of Requirement of Step-1 of BFRQ on SCell
The proposed Option 1 is OK.
Issue 2-2-2: If requirement is introduced, how the requirement should be defined
It seems Option 2 is an enhancement of Option 1. To compare the two options, the definition of T should be defined. Further clarifications on T2 is also needed. 
Issue 2-2-3: If requirement is introduced, applicable scenarios for DL only and DL+UL
The proposed Option 1 is Ok.
Issue 2-2-4: If requirement is introduced, whether to define the delay requirement of BFR procedure in Pcell/PSCell in Rel-16
No strong view.



 

	Qualcomm
	Issue 2-1-1:
For FR1 inter-band CA, we are OK with option 1, i.e. : 1) The sharing factor is proportional to the number of bands on which UE is performing BFD/CBD.
For FR2 inter-band CA, we support option 3. Note that, both RAN4 RF session and RAN1 are discussing this common RX beam assumption for FR2 inter-band CA.
For FR1 + FR2 inter-band CA, we propose to keep this FFS.
In addition, we support this proposal from both option 1 and 2, “It is assumed that UE performance can’t be guaranteed by RAN4 requirement if UE is required to perform BFD/CBD on more than 1 serving cell per band.


Issue 2-1-2:
Same as 2-1-1. Our proposals for both BFD and CBD are same. 

Issue 2-1-3:
We are OK with both proposal 1 and 1-a.

Issue 2-2-1:
Support option 1.

Issue 2-2-2:
Support option 1. 
We should not mix the CBD and BFR requirement together and that’s what option 2 is proposing.

Issue 2-2-3:
Support option 1.

Issue 2-2-4:
Don’t need to define the delay requirement of BFR procedure in PCell/PSCell because performance tests are already checking it.

	Ericsson
	Sub topic 2-2: 
Issue 2-2-1: Support Option 1.
Issue 2-2-2: Option 2. According to RAN1/RAN2 procedure, UE need to transmit the PUCCH configured for SR for BFR even if UE does not determine any candidate beam in the Scell, which is different from Rel-15 procedure for PCell/PSCell, and Option 1 does not cover this case. So we propose the requirement covers not only the cases ‘the L1-RSRP of one candidate beam in SCell is greater than the configured threshold’, but also the case UE does not determine the new beam, i.e., UE cannot find new beams during CBD. To cover both the cases, our proposal includes both CBD and reporting on PUCCH. 
For MediaTek’s question “why the CBD evaluation time is based on beamFilureRecoveryTimer? Why the existing CBD evaluation time cannot be applied?”, if you look our formula, T2 is given by: MIN(beamFailureRecoveryTimer, TEvaluate_CBD). So it also contains CBD evaluation period, TEvaluate_CBD.
Issue 2-2-3: Support Option 1.
Issue 2-2-4: We would like to hear other companies view. 


	Samsung
	Issue 2-1-1: Option 1
Issue 2-1-2: Option 1
Issue 2-1-3: Totally dependent on the understanding on RAN1’s agreement. Seems Proposal 1a is more accurate. 
Issue 2-2-1: Option 1
Issue 2-2-2: Option 1
Issue 2-2-3: Option 1
Issue 2-2-4: Don’t need to define check this since the test case already cover that even in Rel-15.




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

	R4-2003542
(Samsung CR on SCell BFD/CBD)
	Ericsson: Not sure the CR submitter can put 'Editor's note'. Should it be added by the editor?

	
	To Ericsson: it is at least done in Rel-15, as long as editor (in this case Yang Tang) don’t have different view.  

	
	

	R4-2003543
(Samsung CR on BFRQ)
	Company A

	
	Company B

	
	

	R4-2004326
(Huawei CR)
	Company A

	
	Company B

	
	



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 Sharing factor for FR2 inter-band CA, FR1 CA and FR1-FR2 CA
· Option 1 (Samsung): a sharing factor is introduced in BFD evaluation period: 
· The sharing factor is proportional to the number of bands on which UE is performing BFD/CBD. 
· The sharing factor for FR2 inter-band CA is up to 2 due to maximum 2 FR2 bands in the CA band combination under consideration in Rel-16.
· It is assumed that UE performance can’t be guaranteed by RAN4 requirement if UE is required to perform BFD/CBD on more than 1 serving cell per band.
· Option 2 (MediaTek): For BFD and CBD sharing factor: 
· For FR2 inter-band CA, sharing factor shall be introduced for BFD/CBD measurements, and the sharing factors is the number of bands which UE is required to perform measurements on.
· For FR1 CA, down-select from two options:
· Option-a: No BFR requirement for FR1 SCell.
· Option b: For FR1 intra-band, sharing factor should not be introduced, by assuming UE is required to perform BFD/ CBD measurement on at least one cell per band. For FR1 inter-band, sharing factor shall be introduced, and the sharing factors is the number of bands which UE is required to perform measurements on. 
· Option 3 (Qualcomm): Define an active “BFD band group” as a set of active bands whose BFD-RS can be received by the UE through a common RX beam. Scaling factor of BFD-RS evaluation period during inter-band CA is equal to the number of active “BFD band groups”
· UE needs to meet BFD-RS evaluation requirements for only one active band within the active “BFD band group”.
· If UE cannot receive any pair of active bands’ BFD-RS with a common RX beam, scaling factor becomes equal to the number of active bands containing BFD-RS.
· FFS whether additional scaling factors are needed per frequency range for BFD and CBD evaluation period in FR1 + FR2 CA
· Option 4 (Huawei): The scaling factor for BFD evaluation period for inter-band CA/DC can be defined as Table 1.
Table 1: The sharing factor for BFD evaluation period
	Scenario
	PCell
	PSCell
	SCell for BFR Note

	EN-DC with NR inter-band CA 
	N/A
	1
	Number of configured NR band(s) -1

	NR only inter-band CA 
	1
	N/A
	Number of configured NR band(s) -1

	NE-DC with NR inter-band CA 
	1
	N/A
	Number of configured NR band(s) -1

	NR-DC configured with ≥3 bands
	1
	1
	Number of configured NR band(s) -2



Tentative agreements:
· BFD Sharing factor for FR2 inter-band CA, FR1 CA and FR1-FR2 CA: 
· It is assumed that UE performance can’t be guaranteed by RAN4 requirement if UE is required to perform BFD/CBD on more than 1 serving cell per band.
· For FR1 inter-band CA: 
· The sharing factor is proportional to the number of bands on which UE is performing BFD/CBD. 
· For FR2 inter-band CA: 
· FFS
· For FR1-FR2 inter-band CA: 
· FFS
Recommendations for 2nd round:
· RAN4 discuss the above tentative agreement.

	
	Issue 2-1-2: CBD Sharing factor for FR2 inter-band CA, FR1 CA and FR1-FR2 CA
· Option 1 (Samsung): a sharing factor is introduced in CBD evaluation period: 
· The sharing factor is proportional to the number of bands on which UE is performing BFD/CBD. 
· The sharing factor for FR2 inter-band CA is up to 2 due to maximum 2 FR2 bands in the CA band combination under consideration in Rel-16.
· It is assumed that UE performance can’t be guaranteed by RAN4 requirement if UE is required to perform BFD/CBD on more than 1 serving cell per band.
· Option 2 (Qualcomm): FFS whether additional scaling factors are needed per frequency range for BFD and CBD evaluation period in FR1 + FR2 CA. RAN4 down-selects from following options:
· Option 1: 
· Use existing signalling mechanism. Scaling factor of CBD-RS evaluation period during inter-band CA is equal to the number of active bands that contain CBD-RS resources. 
· Option 2: 
· NR introduces signalling to inform UE that it can receive CBD-RS of multiple active bands using a common RX beam. In this case, these bands form an active “CBD band group”
· Scaling factor of CBD-RS evaluation period during inter-band CA is equal to the number of active “CBD band groups”.
· If UE cannot receive any pair of active bands’ CBD-RS with a common RX beam, scaling factor becomes equal to the number of active bands containing CBD-RS.
· FFS: How UE realizes multiple active bands to be in the same active “CBD band group”.
· FFS whether additional scaling factors are needed per frequency range for CBD evaluation period in FR1 + FR2 CA

· Option 3 (Huawei): Not to introduce sharing factor for CBD evaluation period requirements due to CBD over multiple SCells.
· Option 4 (MediaTek): For BFD and CBD sharing factor: 
· For FR2 inter-band CA, sharing factor shall be introduced for BFD/CBD measurements, and the sharing factors is the number of bands which UE is required to perform measurements on.
· For FR1 CA, down-select from two options:
· Option-a: No BFR requirement for FR1 SCell.
· Option b: For FR1 intra-band, sharing factor should not be introduced, by assuming UE is required to perform BFD/ CBD measurement on at least one cell per band. For FR1 inter-band, sharing factor shall be introduced, and the sharing factors is the number of bands which UE is required to perform measurements on. 
Tentative agreements:
· CBD Sharing factor for FR2 inter-band CA, FR1 CA and FR1-FR2 CA: 
· Option-A: Not to introduce sharing factor 
· Option-B: Apply the same conclusion from BFD sharing factor.  
Recommendations for 2nd round:
· RAN4 discuss the above tentative agreement.


	
	Issue 2-1-3: UE behaviour with no CBD-RS configured
· Proposal-1 (Huawei, MediaTek, Qualcomm, Samsung): UE is not required to perform BFD and CBD for a SCell which is not configured with CBD-RS resources.
· Proposal-1a (MediaTek, Qualcomm, Samsung): Not to discuss CBD requirement if CBD-RS is not explicitly configured.
Tentative agreements:
· UE is not required to perform BFD and CBD for a SCell which is not configured with CBD-RS resources.
Recommendations for 2nd round:
· Suggest Chair to approve the above tentative agreement.


	Sub-topic#2-2
	Issue 2-2-1: Necessity of Requirement of Step-1 of BFRQ on SCell
· Option 1 (Qualcomm, Samsung, Ericsson, MediaTek, Nokia): RAN4 should define the requirement of PUCCH-based link recovery request (LLR), in which UE reports beam failure event through a dedicated SR like PUCCH resources. 
Tentative agreements:
· RAN4 should define the requirement of PUCCH-based link recovery request (LLR), in which UE reports beam failure event through a dedicated SR like PUCCH resources. 
Recommendations for 2nd round:
· Suggest Chair to approve the above tentative agreement.


	
	Issue 2-2-2: If requirement is introduced, how the requirement should be defined
· Option 1 (Qualcomm, Samsung): The requirement will be defined as: 
· 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
· Where T is equal to the periodicity of PUCCH that has been configured with schedulingRequestForBFR.
· Option 2 (Ericsson): 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.
· If network configures beamFailureRecoveryTimer, T2 = MIN(beamFailureRecoveryTimer, TEvaluate_CBD)
· If network does not configure beamFailureRecoveryTimer, 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. D=0 if not necessary. 
Tentative agreements: N/A
Recommendations for 2nd round:
· Continue to discuss two options and downselect by this meeting, in terms of aspects:
· The starting time of the LLS delay requirement. Should it start from the new candidate has been determined (as Option 1)? Or it should start from the beam failure has been detected and the delay to include the CBD evaluation time (as Option 2).
· To option 2:  The definition of T should be defined. Further clarifications on T2 is also needed.

	
	Issue 2-2-3: If requirement is introduced, applicable scenarios for DL only and DL+UL
· Option 1 (Samsung, Qualcomm, Ericsson, MediaTek, Nokia): The introduced requirement of BFR should be applied to SCells with DL only and SCells with DL and UL.
Tentative agreements:
· If SCell BFRQ requirement is introduced, applicable SCell scenarios 
· Both SCells with DL only and SCells with DL and UL.
Recommendations for 2nd round:
· Suggest Chair to approve the above tentative agreement.


	
	Issue 2-2-4: If requirement is introduced, whether to define the delay requirement of BFR procedure in Pcell/PSCell in Rel-16
· Proposal 1 (Ericsson): FFS whether to define the delay requirement of BFR procedure in Pcell/PSCell in Rel-16. 
· Proposal 2 (MediaTek, Qualcomm, Samsung) no need to define. 
Tentative agreements:
· If SCell BFRQ requirement is introduced, no need to define the delay requirement of BFR procedure in Pcell/PSCell in Rel-16
Recommendations for 2nd round:
· RAN4 discuss the above tentative agreement.



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

	#1
	As suggested above, a single WF is preferred to cover eMIMO RRM.
	





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

	R4-2003542
	Suggest to be “revised” to further capture agreement achieved in this meeting. 

	R4-2003543
	Suggest to be “return to”, based on further discussion on sub-topic 2-2. 

	R4-2004326
	Suggest to be merged with rapporteur’s CR. 



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

	R4-2003544
	Samsung
	Proposal-1: To remove Rel-15 co-located deployment assumption for intra-band EN-DC, the following three text proposals is adopted to MRTD/MTTD requirement in TS38.133: 
  - “For intra-band EN-DC, only co-located deployment is applied.” is changed to “For intra-band EN-DC without multi-TRP transmission in NR PCell, 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 deployed, the requirement of maximum transmission timing difference shall not be applicable to NR signals to multiple TRPs.”
  - Additional Note is captured in Table 7.6.3-1, i.e., “Note 2: In the case of multi-TRP transmission deployed, the requirement of maximum receive timing difference shall not be applicable to NR signals from multiple TRPs. If the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation shall be expected.”
Proposal-2: To remove Rel-15 co-located deployment assumption for 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 intra-band CA without multi-TRP transmission, 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 deployed, the requirement of maximum receive timing difference shall not be applicable to NR signals from multiple TRPs.”
Proposal-3: No need to change MRTD requirement for FR2 intra-band CA scenario.  

	R4-2003623
	MediaTek Inc.
	Proposal 1: The MRTD requirement in FR1 for intra-band CA with multiple TRPs shall be further studied in RAN4.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
[Moderator] Based on offline discussion, MediaTek propose that current intra-band MRTD requirement and co-deployment assumption could be a blocking issue for multi-TRP transmission which is newly introduced in RAN1 Rel-16 eMIMO WI. Both MediaTek and Samsung provided discussion paper, while intra-band EN-DC MRTD/MTTD requirement is also analysed. Considering this is firstly brought and identified as RRM requirement impact, Topic #3 is set up to collect views from other companies and push the discussion forward.
Sub-topic 3-1: RRM requirment impact to enable multi-TRP transmission
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-1-1: The necessity of change on intra-band EN-DC MRTD/MTTD to enable multi-TRP transmission
· Proposals:
· Proposal 1 (Samsung): To remove Rel-15 co-located deployment assumption for intra-band EN-DC, the following three text proposals is adopted to MRTD/MTTD requirement in TS38.133: 
· “For intra-band EN-DC, only co-located deployment is applied.” is changed to “For intra-band EN-DC without multi-TRP transmission in NR PCell, 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 deployed, the requirement of maximum transmission timing difference shall not be applicable to NR signals to multiple TRPs.”
· Additional Note is captured in Table 7.6.3-1, i.e., “Note 2: In the case of multi-TRP transmission deployed, the requirement of maximum receive timing difference shall not be applicable to NR signals from multiple TRPs. If the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation shall be expected.”
· Recommended WF
· Collect companies’ view in 1st round to collect view from other companies. 

Issue 3-1-2: The necessity of change on FR1 intra-band CA MRTD to enable multi-TRP transmission
· Proposals:
· Proposal 1 (MediaTek): The MRTD requirement in FR1 for intra-band CA with multiple TRPs shall be further studied in RAN4.
· Proposal 2 (Samsung): To remove Rel-15 co-located deployment assumption for 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 intra-band CA without multi-TRP transmission, 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 deployed, the requirement of maximum receive timing difference shall not be applicable to NR signals from multiple TRPs.”
· Recommended WF
· Collect companies’ view in 1st round to collect view from other companies. 

Issue 3-1-3: The necessity of change on FR2 intra-band CA MRTD to enable multi-TRP transmission
· Proposals:
· Proposal 1 (Samsung, MediaTek): No need to change MRTD requirement for FR2 intra-band CA scenario
· 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:
More discussion is needed for the exact MRTD requirement for multi-TRPs, e.g. how long does MRTD can be applied for intra-band EN-DC in FR1. 
Proposal 1 is agreeable to us, but one typo has been found in the first bullet. “For intra-band EN-DC without multi-TRP transmission in NR PCell PSCell, only co-located deployment is applied.”
Issue 3-1-2:
More discussion is needed for the exact MRTD requirement for multi-TRPs, e.g. how long does MRTD can be applied for FR1 intra-band CA. 
Issue 3-1-3:
We agree to Proposal-1. Because, for FR2 intra-band, multiple TRPs per Cell is hard to be applied because single Rx beam is still assumed for UE to receive the signals from different CCs at a time.

	Huawei
	Issue 3-1-1:
For multi-TRP NR PSCell, RAN4 need to study the definition of “co-located deployment”, whether LTE PCell and one TRP of NR PSCell are co-located can be regareded as “co-located deployment” for EN-DC.
Issue 3-1-2:
Support Proposal 1. RAN4 need further study MRTD requirements for FR1 intra-band CA with multi-TRP transmission.


	Nokia
	Issue 3-1-1: The necessity of change on intra-band EN-DC MRTD/MTTD to enable multi-TRP transmission
A question for clarification: Is the difference in propagation delay significant due to multiple TRP transmissions? What is the difference? 
Issue 3-1-2: The necessity of change on FR1 intra-band CA MRTD to enable multi-TRP transmission
The same comment as Issue 3-1-1.
Issue 3-1-3: The necessity of change on FR2 intra-band CA MRTD to enable multi-TRP transmission
The proposal is OK if a note can be added clarifying no multiple TRP transmission support in FR2.


	Qualcomm
	We propose to keep both 3-1-1 and 3-1-2 FFS for this meeting because this is the first time these issues are getting discussed. RAN4 needs to study these further.
We propose to keep 3-1-3 FFS at least for the 1st round of this meeting’s email discussion.


	Ericsson
	Sub topic 3-1: 
Issues 3-1-1/3-1-2: We don’t agree to change the existing intra-band EN-DC MRTD/MTTD requirements and FR1 intra-band CA MRTD due to multi-TRP transmission. 
For example, the intra-band EN-DC MRTD is the maximum receive timing difference between two signals belong to different carriers. On the other hand, the multi-TRP transmission scheme in NR eMIMO WI transmits two signals from two non-colocated TRPs using the same carrier. We should not mix up MIMO (same PCI, center frequency, BW etc.) and CA/DC (different PCI, center frequency, BW etc.). 
Issues 3-1-3: Agree to proposal 1, no need to change MRTD for FR2 intra-band CA. Furthermore, there is no need to change MRTD/MTTD for DC.

	Samsung
	Issue 3-1-1: MediaTek’s revision is correct. The typo exists and it should be “NR PSCell”. To the group: if current requirement is the blocking issue for multi-TRP transmission, we need to fix in Rel-16 scope. To Nokia, for multi-TRP transmission, based on LTE’s experience, the explicit propagation delay is hard to be agreed in RAN4, while some hint can be derived from demod performance requirement. In NR, our understanding is similar story applies. 
Issue 3-1-2: Similar to above response. 
Issue 3-1-3: Proposal 1 is something we can agree in this meeting based on clear agreement from RF session. 


 


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

	R4-2003544
(TP provided in this paper)
	Company A

	
	Company B

	
	




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 change on intra-band EN-DC MRTD/MTTD to enable multi-TRP transmission
· Option 1 (Samsung, MediaTek): To remove Rel-15 co-located deployment assumption for intra-band EN-DC, the following three text proposals is adopted to MRTD/MTTD requirement in TS38.133: 
· “For intra-band EN-DC, only co-located deployment is applied.” is changed to “For intra-band EN-DC without multi-TRP transmission 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 deployed, the requirement of maximum transmission timing difference shall not be applicable to NR signals to multiple TRPs.”
· Additional Note is captured in Table 7.6.3-1, i.e., “Note 2: In the case of multi-TRP transmission deployed, the requirement of maximum receive timing difference shall not be applicable to NR signals from multiple TRPs. If the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation shall be expected.”
· Option 2 (Ericsson):  Don’t change existing intra-band EN-DC MRTD/MTTD requirements due to multi-TRP transmission.
Tentative agreements: N/A
Recommendations for 2nd round:
· Discuss the two options in terms of following aspects (mentioned by companies in 1st round): 
· Whether or not current intra-band EN-DC MRTD/MTTD with “co-deployment assumption” can enable multi-TRP transmission. 
· If not, how to solve that. 
· Whether LTE PCell and one TRP of NR PSCell are co-located can be regareded as “co-located deployment” for EN-DC.

	
	Issue 3-1-2: The necessity of change on FR1 intra-band CA MRTD to enable multi-TRP transmission
· Proposal 1 (MediaTek, Huawei): The MRTD requirement in FR1 for intra-band CA with multiple TRPs shall be further studied in RAN4.
· Proposal 2 (Samsung): To remove Rel-15 co-located deployment assumption for 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 intra-band CA without multi-TRP transmission, 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 deployed, the requirement of maximum receive timing difference shall not be applicable to NR signals from multiple TRPs.”
· Option 3 (Ericsson):  Don’t change existing FR1 intra-band CA MRTD due to multi-TRP transmission.
 Tentative agreements: N/A
Recommendations for 2nd round:
· FFS this issue in 2nd round in terms of following aspect.  
· Whether or not current FR1 intra-band CA MRTD requirement with “co-deployment assumption” can enable multi-TRP transmission
· If not, how to solve that. 

	
	Issue 3-1-3: The necessity of change on FR2 intra-band CA MRTD to enable multi-TRP transmission
· Proposal 1 (Samsung, MediaTek, Ericsson): No need to change MRTD requirement for FR2 intra-band CA scenario
· Proposal 1a (Nokia): No need to change MRTD requirement for FR2 intra-band CA scenario, if a note can be added to clarify no multiple TRP transmission support in FR2
[Moderator] Suggest not to touch multiple TRP TX is supported or not supported in FR2, but just focusing on MRTD requirement. 
Tentative agreements:
· The necessity of change on FR2 intra-band CA MRTD to enable multi-TRP transmission:
· No need to change MRTD requirement for FR2 intra-band CA scenario;
Recommendations for 2nd round:
· Discuss in 2nd round based on the tentative agreement. 



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

	#1
	As suggested above, a single WF is preferred to cover eMIMO RRM.
	





CRs/TPs
Not applicable.
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”



