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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-Bis. 

2	Agreement from RAN4#94-e-Bis Chairman Notes after 1st Round 
	Topic #1: L1-SINR Measurement
Issue 1-2-2: For L1-SINR measurement with dedicated configured ZP-IMR:
Agreement: “Repetition” field is not present for CSI-IM configuration 
Issue 1-3-2: Scheduling restriction
Agreement: The scheduling restriction due to L1-SINR shall be further studied in RAN4. 

Topic #2: SCell Beam Failure Recovery
Issue 2-1-3: UE behaviour with no CBD-RS configured
Agreement: UE is not required to perform BFD and CBD for a SCell which is not configured with CBD-RS resources.
Issue 2-2-3: If requirement is introduced, applicable scenarios for DL only and DL+UL
Agreement: If SCell BFRQ requirement is introduced, applicable SCell scenarios 
· Both SCells with DL only and SCells with DL and UL.



3	Way Forward
3.1  L1-SINR Measurement
3.1.1 Measurement period for L1-SINR measurement: 
For SSB/CSI-RS-based CMR+IMR, the value of P, and whether or not a single P value for both CMR and IMR
· Option-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.
· Option-2: 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.

Extend single carrier requirement to CA:
· 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. 
3.1.2 “Repetition = On” for NZP-IMR: 
For L1-SINR measurement with dedicated configured NZP-IMR, the expected UE behaviour and possibility of “repetition=on”:
· (a) For L1-SINR measurement, if NZP-IMR is not configured with repetition parameter:
· FFS whether or not L1-SINR measurement requirement is applicable. 
· (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”

For SSB-based CMR+IMR, scaling factor N under different conditions of “repetition” field of IMR:
· 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;

For CSI-RS-based CMR+IMR, scaling factor N under different conditions of “repetition” field of IMR:
· 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 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. 
3.1.3 Measurement Restriction and Scheduling Availability
· Measurement Restriction
· 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.

3.1.4 Side condition and Others
· L1-SINR measurement side condition for Es/Iot for CMR+NZP-IMR
· [bookmark: _Toc24204557]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, and CMR Es/Iot and NZP-IMR Es/Iot will be both specified.
3.2  SCell Beam failure recovery
3.2.1 BFD and CBD on SCell
· BFD Sharing factor for FR2 inter-band CA, FR1 CA and FR1-FR2 CA
· 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: 
· FFS: 
· Option 1: The sharing factor is proportional to the number of bands on which UE is performing BFD/CBD. 
· Option 2: The sharing factor is proportional to the number of bands on which UE is performing BFD/CBD only for SCell
· For FR2 inter-band CA: 
· FFS
· For FR1-FR2 inter-band CA: 
· FFS


CBD Sharing factor for FR2 inter-band CA, FR1 CA and FR1-FR2 CA
· CBD Sharing factor for FR2 inter-band CA, FR1 CA and FR1-FR2 CA: 
· Apply the same conclusion from BFD sharing factor.  
3.2.2 SCell Beam Failure Recovery Request
· Necessity of Requirement of Step-1 of BFRQ on SCell
· 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. 
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How the requirement of Step-1 of BFRQ on SCell should be defined:
· Option 1: 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
· FFS UE need to start BFRQ step 1 (SR on PUCCH for SCell BFR) after UE detects one candidate beam in SCell greater than the configured threshold (or UE detects no candidate beams greater than the configured threshold)
· Where T is equal to the periodicity of PUCCH that has been configured with schedulingRequestForBFR.
· Option 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.
· 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. 

If requirement is introduced, whether to define the delay requirement of BFR procedure in PCell/PSCell in Rel-16:
· If SCell BFRQ requirement is introduced, no need to define the delay requirement of BFR procedure in Pcell/PSCell in Rel-16

[bookmark: _Toc24204558]3.3 Multi-TRP Transmission
3.3.1 RRM requirement impact to enable multi-TRP transmission
· The necessity of change on intra-band EN-DC MRTD/MTTD to enable multi-TRP transmission
· Option 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 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: Don’t change existing intra-band EN-DC MRTD/MTTD requirements due to multi-TRP transmission.

· The necessity of change on FR1 intra-band CA MRTD to enable multi-TRP transmission
· The MRTD requirement in FR1 for intra-band CA with multiple TRPs shall be further studied in RAN4:
· Option 1: 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 2: Don’t change existing FR1 intra-band CA MRTD due to multi-TRP transmission.

· The necessity of change on FR2 intra-band CA MRTD to enable multi-TRP transmission
· 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
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