[bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting # 108bis	R4-2315413
Xiamen, China, Oct. 9 – Oct. 13, 2023

Source: 	Xiaomi
Title: 	Discussion on L1-RSRP measurement for Multi-RX
Agenda Item:	5.7.2.2
Document for:	Discussion
1 Introduction
In RAN4#108 meeting, there are some remaining issues regarding to L1-RSRP measurement. In this contribution, we will further discuss the following issues:
	· Measurement period for GBBR and non-GBBR
· Conditions for enhanced requirements for L1-RSRP not configured with GBBR
· Shall L1-SINR requirements be defined for the multi-RX UE


2 Discussion
	Issue 1-2-2: Measurement period for L1-RSRP configured for GBBR 
· Agreements
· For SSB based L1-RSRP measurements in FR2 the measurement period for GBBR defined as:
	Configuration
	TL1-RSRP_Measurement_Period_SSB (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-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	N is FFS



· N is FFS
· Option 1: N = [reduceNumberRxBeam] for UE supporting faster beam sweeping under multi-Rx operations; otherwise N=8. (vivo, OPPO, QC, HW, ZTE, MTK)
· Option 2: N = 8 + K, where K is the number of SSBs in each CMR set (Apple)
· FFS: For CSI-RS based L1-RSRP measurements in FR2, the existing L1-RSRP measurement period is reused when configured for GBBR.




We understand the motivation of option 2, which means that interference will also needs to be measured. Since there are two CSI-RS resource sets, the resource number will be doubled. Then the total measurement times will increase. However, in current specification, L1-RSRP measurement period is defined for each RS respectively. N is defined as RX beam sweeping factor for each RS. With multiple-panels, beam sweeping times may be reduced for each RS as two panel can receive from two directions at the same time. Therefore, we prefer option 1.
Proposal 1: N = [reduceNumberRxBeam] for UE supporting faster beam sweeping under multi-Rx operations; otherwise N=8.
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Issue 1-2-3: Measurement period for non-GBBR (i.e., measurement period of L1-RSRP not configured for GBBR)
· Proposals
· Option 1: Consider faster beam sweeping factor related enhancement
· Option 2: Do not consider enhancement to measurement period of L1-RSRP not configured for GBBR 
· Recommended WF
· Companies may bring further analysis to next meeting.  



For non-GBBR L1-RSRP measurement, if UE support Multi-RX capability, it’s possible that UE can measure with two panels for one RS. The measurement period for one RS can be reduced. Therefore, faster beam sweeping factor can be considered for non-GBBR L1-RSRP measurement.
Proposal 2: For non-GBBR L1-RSRP measurement, if UE support Multi-RX capability, the measurement period can be reduced with faster beam sweeping factor.
	Issue 1-2-5: Conditions for enhanced requirements for L1-RSRP not configured with GBBR 
· Proposals
· Option 1: It is possible to enhance the measurement delay under certain conditions, e.g.:
· Condition 1 (dual TCI condition): The enhanced L1-RSRP requirements apply, provided dual TCI is configured.
· Condition 2 (intra-cell condition): The enhanced L1-RSRP requirements apply, provided the two RSs are from the same cell.
· Condition 3 (non-CA/non-DC condition): UE is not configured with CA or DC.
· Condition 4 (for overlapping): RAN4 agrees that for the enhanced L1-RSRP requirements to apply, there should be at least some overlapping OFDM symbols for RS1 and RS2. FFS how to capture this.
· Condition 5 (side conditions): The side conditions for the enhanced L1-RSRP requirements should also cover the interference conditions in the overlapping OFDM symbols for RS1 and RS2.
· Option 2: Reduced beam sweeping scaling factor is always enabled, without further conditions.



From our understanding, the current update for L1-RSRP measurement configured with GBBR will apply for non-GBBR as well. For GBBR, some enhancement and relaxation are defined under some conditions. These conditions can be re-used for non-GBBR based L1-RSRP measurement.
Proposal 3: The same condition for enhancement or relaxation of L1-RSRP measurement in GBBR can apply for non-GBBR based L1-RSRP measurement.
	Issue 1-3-1: Shall L1-SINR requirements be defined for the multi-RX UE
FFS
· Changes in non-group-based L1-RSRP measurement delay due to multi Rx operation are also considered for L1-SINR
· Recommended WF
· Companies may bring further analysis to next meeting.



Similar as L1-RSRP measurement, RX beam sweeping factor can still be reduced. Scheduling restriction and measurement restriction under specific scenario can be relaxed as well. Therefore, enhancement in non-GBBR L1-RSRP measurement delay due to Multi-RX operation are also considered for L1-SINR.
Proposal 4: Enhancement in non-GBBR L1-RSRP measurement delay due to Multi-RX operation can also be considered for L1-SINR.
3 Conclusion
In this contribution, we provide the following proposals:
Proposal 1: N = [reduceNumberRxBeam] for UE supporting faster beam sweeping under multi-Rx operations; otherwise N=8.
Proposal 2: For non-GBBR L1-RSRP measurement, if UE support Multi-RX capability, the measurement period can be reduced with faster beam sweeping factor.
Proposal 3: The same condition for enhancement or relaxation of L1-RSRP measurement in GBBR can apply for non-GBBR based L1-RSRP measurement.
Proposal 4: Enhancement in non-GBBR L1-RSRP measurement delay due to Multi-RX operation can also be considered for L1-SINR.
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