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1	Background
Rel-16 NR eMIMO WI (i.e., Enhancements on MIMO for NR) is a RAN1 leading WI with below major enhancement in RAN1 area which has potential RRM requirement impact in RAN4:
· Enhancements on multi-beam operation
· DL/UL beam indication with reduced latency and overhead 
· Beam failure recovery for SCell 
· L1-SINR measurement
This WF is used to capture further agreements from RAN#94-e. 

2	Agreement from RAN4#94-E Chairman Notes after 1st Round 
	Topic #1: L1-SINR Measurement
Issue 1-1-1: Applicable condition(s) for one-shot L1-SINR measurement report for CMR only scenario:
Agreement: Applicable condition(s) for one-shot L1-SINR measurement report for CMR only scenario:
· M=1 shall be applied if 
· aperiodic CSI-RS resource is configured for channel measurement, or 
· periodic or semi-persistent CSI-RS resource is configured for channel measurement and higher layer parameter timeRestrictionForChannelMeasurements is configured.
Issue 1-3-1: L1-SINR measurement side condition for Es/Iot for CMR+ZP-IMR 
Agreement: Es/Iot on CMR:
· Option 1: SSB or CSI-RS Es/Iot >= -3dB and <=25dB
CRs/TPs
	CR/TP number
	Decision

	R4-2000997
	Endorsed



Topic #2: SCell Beam Failure Recovery
Issue 2-1-4: RS within a deactivated SCC is implicitly configured as the BFD-RS for another activated SCell
Agreement: UE is not required to perform BFD on RS within a deactivated SCC which is implicitly configured as the BFD-RS for another activated SCell
Issue 2-1-5: RS within an activated SCC is implicitly configured as the BFD-RS for another deactivated SCell
Agreement: UE is not required to perform BFD on RS within an activated SCC which is implicitly configured as the BFD-RS for another deactivated SCell.
Issue 2-1-7: RAN1 specification and RAN4 agreement mismatch for SSB-based BFD on SCell 
Agreement: RAN4 revert previous agreement by only allowing CSI-RS based BFD for SCell,to align with RAN1 specification.
Topic #3: DL/UL beam indication with reduced latency and overhead
Issue 3-2: RAN4 RRM requirement impact due to MAC-CE based spatial relation update for aperiodic SRS
Conclusion: The decision on whether to define MAC-CE based spatial relationship update for AP-SRS should be made in ‘NR RRM core requirement enhancement WI’ scope. Postpone discussion in the scope of NR eMIMO WI scope and wait for respective conclusions.



3	Agreements for Way Forward
3.1  L1-SINR Measurement
3.1.1 Measurement period for L1-SINR measurement: 
Applicable condition(s) for one-shot L1-SINR measurement report for CMR+IMR scenario:
· M=1 shall be applied if 
· aperiodic CSI-RS resource is configured for interference measurement (for SSB-based CMR or aperiodic CSI-RS based CMR), or 
· periodic or semi-persistent CSI-RS resource is configured for channel and/or interference measurement and higher layer parameter timeRestrictionForChannelMeasurements or timeRestrictionForInterferenceMeasurements is configured.
Measurement period for SSB-based CMR+IMR scenario:
· By following L1-RSRP measurement requirement and restricting CMR and IMR’s 1-to-1 mapping, measurement period requirements for FR1 and FR2 shall be defined as:
Table x: Measurement period TL1-SINR_Measurement_Period_SSB_CMR_IMR for FR1
	Configuration
	TL1-SINR_Measurement_Period_SSB_CMR_IMR (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-SINR channel measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:   The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to SSB configured for channel measurement, with the same periodicity  


Table y: Measurement period TL1-SINR_Measurement_Period_SSB_CMR_IMR for FR2
	Configuration
	TL1-SINR_Measurement_Period_SSB_CMR_IMR (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:   The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to SSB configured for channel measurement, with the same periodicity 


· FFS how to define the value of P, and whether or not a single P value for both CMR and IMR.
· FFS the scaling factor N under different conditions of “repetition” field of IMR. 
Measurement period for CSI-RS-based CMR+IMR scenario:
· By following L1-RSRP measurement requirement and restricting CMR and IMR’s 1-to-1 mapping, measurement period requirements for FR1 and FR2 shall be defined as:
Table x: Measurement period TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR for FR1
	Configuration
	TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-SINR measurement is transmitted with Density = 3.
Note 3:   The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to CSI-RS configured for channel measurement, with the same periodicity.  


Table y: Measurement period TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR for FR2
	Configuration
	TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P*N)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-SINR measurement is transmitted with Density = 3.
Note 3:   The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to CSI-RS configured for channel measurement, with the same periodicity.  


· FFS how to define the value of P, and whether or not a single P value for both CMR and IMR.
· FFS the scaling factor N under different conditions of “repetition” field of CMR and IMR. 
Side condition for measurement accuracy:
· Following previous meeting’s simulation assumption, i.e., -3dB for ideal SINR
· 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. 
Number of Samples for L1-SINR Measurement:
· 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.
Number of Scaling for FR2 (value of N)
· For the cases of CMR only, 
· the variable N can be defined as same as L1-RSRP. 
· For the case of CSI-RS+NZP-IMR, SSB+IMR, CSI-RS+ZP-IMR
· FFS the variable N.
3.1.2 Measurement Restriction and Scheduling Availability
· NZP-IMR: QCL indication
· For L1-SINR reporting with CMR + NZP-IMR configured in one CSI report, L1-SINR measurement requirements apply only if the NZP-IMR is not configured in another CSI report whose CMR is not Type-D QCLed; otherwise, longer measurement requirement is expected.
· NZP-IMR: “repetition = on”: 
· For CSI-RS configured as NZP-IMR in FR2, whether “repetition = on” is configurable: 
· Option-1: NZP-IMR can be configured with “repetition = off” or “repetition = on”:
· 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. 
· Option-2: NZP-IMR can be configured with “repetition = off” or “repetition = on”:
· CMR and NZP-IMR should be configured with the same repetition pattern.
· CMR and NZP-IMR should not overlap in time domain if they are configured with “repetition = on”.
· Option-3: Depending on scenarios (i.e., configuration restriction): 
· 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 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. 
· ZP-IMR: “repetition = on”: 
· For CSI-RS configured as ZP-IMR in FR2, whether “repetition = on” is configurable:
· Option-1: “Repetition” field should not be present for ZP-IMR’s CSI-RS resource set configuration.
· Option-2: ZP-IMR CSI-RS shall only be configured with “repetition = off” in FR2.  
· Measurement restriction between L1-SINR and L1-RSRP
· For CMR+IMR scenario, FFS when the measurement restrictions need to be applied between L1-SINR measurement and L1-RSRP measurements.
3.1.3 Side condition and Others
· L1-SINR measurement side condition for Es/Iot for CMR+NZP-IMR
· Es/Iot on CMR and NZP-IMR:
· Option-1: Es/Iot >= -3dB and <=25dB
· Option-2: Es/Iot >=0dB and <=25dB, and the resultant L1-SINR should also lie between -3 dB and 25 dB.
[bookmark: _Toc24204557]3.2  SCell Beam failure recovery
3.2.1 BFD on SCell
· Necessity of BFD procedure on multiple serving cell on the same FR2 band
· No restriction introduced in RAN4. No RAN4 performance requirement will be defined for performing BFD measurement on more than 1 serving cell.

Sharing factor for BFD Time Period for FR1 and FR2
· No BFD evaluation period will be specified for performing BFD measurement on more than 1 serving cell per band: 
· Sharing factor for BFD evaluation period due to BFD over multiple Sells will not be introduced for FR2 intra-band CA
· No RAN4 performance requirement will be defined for more than 1 serving cell per band perform BFD measurement
· FFS Sharing factor for BFD evaluation period for FR1 CA, FR2 inter-band CA and FR1-FR2 CA. 

When more than 2 BFD-RSs are transmitted on a CC for current SCell and (implicitly configured for) other SCell
· When more than 2 BFD-RSs are transmitted on a CC for current SCell and (implicitly configured for) other SCell, it is up to UE implementation to select two BFD-RSs in active BWP in current CC to perform BFD (either for current SCell or for other Sell(s)).
3.2.2 CBD on SCell 
· Sharing factor for CBD Time Period
· No CBD evaluation period will be specified for performing CBD measurement on more than 1 serving cell per band: 
· Sharing factor for CBD evaluation period (due to CBD over multiple SCells) will not be introduced for FR2 intra-band CA.
· No RAN4 performance requirement will be defined for more than 1 serving cell perform CBD measurement.
· [bookmark: _GoBack]FFS Sharing factor for CBD evaluation period for FR1 CA, FR2 inter-band CA and FR1-FR2 CA. 
3.2.3 SCell Beam Failure Recovery ReQuest (BFRQ) Mechanism
· RAN4 requirement defined for two step BFRQ mechanism
· RAN4 FFS whether and how the requirement could be defined for step 1 of BFR, where UE reports beam failure event through a dedicated SR like PUCCH resources:
· No RRM core requirement is defined for UE conveying new beam information and failed CC indices via MAC-CE.
· Applicable scenario: 
· Option-1: SCells with DL only and SCells with DL and UL
· Option-2: SCells with DL only

FFS BFRQ requirement details, if the requirement of step-1 of BFR is agreed to be introduced:
· Option-1: 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 within a period T
· Where T is equal to the periodicity of PUCCH that has been configured with schedulingRequestForBFR.
· Other options are not precluded. 
3.2.4 UE Capability and Others
· UE Capability of Number of SCells for BFR:
· RAN4 requirement should not block the possibility of configuring BFR on multiple SCells, and no RAN4 performance requirement will be defined for more than 1 serving cell per band perform BFD/CBD measurement.

· When CBD-RS not configured, UE’s expected behavior:
· FFS UE is not required to perform BFD and CBD for a SCell which is not configured with CBD-RS resources.
· FFS UE is 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.

[bookmark: _Toc24204558]3.3 DL/UL beam indication with reduced latency and overhead
3.3.1 Simultaneous TCI States Activation/Selection across Multiple CCs/BWPs
· Simultaneous TCI States Activation/Selection across Multiple CCs/BWPs:
· No new requirement is introduced for the simultaneous TCI states activation/selection. 
· Rel-15 active TCI state switching delay requirements shall still be followed if simultaneous TCI states activation or selection across multiple CCs/BWPs is performed.
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