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1. Introduction
The contribution focuses on maintenance of R16 NR for enhancements on multi-beam operation. 
2. EPRE Ratio of NZP CSI-RS for L1-SINR and L1-RSRP
In R16, NZP CSI-RS can be configured as CMR and IMR for L1-SINR measurement. Based on 5.2.1.4.1 in [1], all interference transmission layers on NZP CSI-RS ports for interference measurement shall consider associated EPRE ratios. However, it is unclear which EPRE ratio should be used for L1-SINR measurement, i.e. powerControlOffsetSS or powerControlOffset. Without any clarification, gNB and UE may have different understanding on the computed L1-SINR, which will degrade L1-SINR based beam selection performance.
[bookmark: _Hlk32314713]Therefore, it is critical to clairfy which EPRE ratio to use when NZP CSI-RS is configured as CMR and IMR for L1-SINR measurment, and we propose that powerControlOffsetSS is used when NZP CSI-RS is configured for L1-SINR measurement, regardless as CMR or IMR. In addition, same clarification should be made for L1-RSRP. 
Proposal 1: When NZP CSI-RS is configured for L1-SINR and L1-RSRP, the applied EPRE ratio is powerControlOffsetSS
[bookmark: _Hlk20502450]The corresponding TP is as below based on [1].
	5.2.1.4.1 Resource Setting Configuration
[…]
For CSI measurement(s), a UE assumes: 
-	each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer.
-	all interference transmission layers on NZP CSI-RS ports for interference measurement take into account the associated EPRE ratios configured in 5.2.2.3.1; 
-	other interference signal on REs of NZP CSI-RS resource for channel measurement, NZP CSI-RS resource for interference measurement, or CSI-IM resource for interference measurement.
-	when NZP CSI-RS is configured for L1-SINR and L1-RSRP measurement, the applied EPRE ratio is powerControlOffsetSS.



3. Activation Time for Pathloss RS
In RAN1 #98b, the following WA has been made for path loss RS activation time.
	Working assumption
Pathloss reference RS for AP-SRS/SP-SRS can be activated/updated via a MAC CE.
· A UE can be configured with multiple pathloss RSs by RRC and one of them can be activated/updated via the MAC CE for a SRS resource set.
· Further signaling details are up to RAN2.
· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE. 
· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
· UE is only required to track the activated PL RS if the configured PL RSs by RRC is greater than 4.
· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.
· Send an LS to RAN4 asking opinion on this working assumption.




In [2], RAN4 also decided the application time should be described in RAN1 spec.
	RAN4 would like to thank RAN1 for the LS on applicable timing for pathloss RS activated/updated by MAC-CE (R1-1911616). After discussion in RAN4, the following conclusions are achieved,
· If the TCI state of the activated/updated pathloss RS is known, sample number of pathloss RS measurement for filtered RSRP before the application time at most 5 measurement samples for SSB and CSI-RS based pathloss RS can be used
· Note: If measurement sample is not available due to measurement gap or other UE activities (e.g. RX beam sweeping), longer application time is expected.
· If the TCI state of the activated/updated PL RS is unknown, longer application time is expected to allow RX beam refinement. The conditions for a TCI state to be known are defined in section 8.10.2 of TS38.133.
· Filtered RSRP value for previous pathloss RS will be used before the application time, which is 2ms after the last pathloss RS measurement sample considering the UE processing time of the pathloss RS measurement 
· The applicable timing for activating/updating PL RS should be captured in RAN1 spec.




However, the application time for the new pathloss RS is not clarified in current RAN1 spec [3], and we propose to clarify it based on the working assumption. 
Proposal 2: Clarify the application time for the new pathloss RS based on working assumption in RAN1 #98b
· The application time for the new pathloss RS is the start of next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE
The corresponding TP is as below based on [1].
	7.1.1 UE Behaviour
[…]
If the UE is provided enablePLRSupdateForPUSCHSRS, a mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id values can be updated by a MAC CE as described in [11, TS38.321]
-	The UE applies the new pathloss RS in the first slot that is after 5 measurement samples form the end of slot [image: ] where [image: ] is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the activation command in MAC-CE and [image: ] is the SCS configuration for the PUCCH

-	For a PUSCH transmission scheduled by a DCI format that does not include a SRI field, or for a PUSCH transmission configured by ConfiguredGrantConfig and activated, as described in Subclause 10.2, by a DCI format that does not include a SRI field, a RS resource index  is determined from the PUSCH-PathlossReferenceRS-Id mapped to sri-PUSCH-PowerControlId = 0[image: ]=



3. Conclusion
Observations and proposals are summarized below.
Proposal 1: When NZP CSI-RS is configured for L1-SINR and L1-RSRP, the applied EPRE ratio is powerControlOffsetSS
[bookmark: _GoBack]Proposal 2: Clarify the application time for the new pathloss RS based on working assumption in RAN1 #98b
· The application time for the new pathloss RS is the start of next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE
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