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1	Introduction
A WF on Rel-18 FR2_multiRX_DL was approved in RAN4#108bis meeting [1].
In this contribution, we further discuss the remaining issues related to L1-RSRP measurement delay for FR2_mulitRx_DL.
2	Discussion
	Issue 1-1-1: General proposals:
· Proposals 
· Option 1: Fast beam sweeping is always enabled if UE supports the UE capability.
· Option 2: Fast beam sweeping is always enabled if UE supports the UE capability and when UE indicates preference of multi-Rx operation


Fast beam sweeping is defined based on the assumption of multi-Rx DL reception. We think the UE capability of supporting reduced beam sweeping factor can be defined as sub-feature of Multi-Rx operation. Once the capability is reported, UE in-directly indicates its preference of multi-Rx operation. But fast beam sweeping is enabled provided UE is activated with multi-Rx operation.
Proposal 1: Fast beam sweeping is enabled provided that UE is activated with multi-Rx operation.
	 Issue 1-2-2 a: measurement period for SSB based L1-RSRP
· Way forward: Companies are requested to bring further analysis.
· option 1:  N = [reduceNumberRxBeam] for UE supporting faster beam sweeping under multi-Rx operations; otherwise, N=8
· Option 2: N = 8 + K, where K is the number of SSBs in each CMR set (Apple)
Issue 1-2-2 b: measurement period for CSI-RS based L1-RSRP
· Way forward: Companies are requested to bring further analysis.
· Option 1: For CSI-RS based L1-RSRP measurements in FR2, the existing L1-RSRP measurement period is reused when configured for GBBR.
· Option 2: N = ceil(maxNumberRxBeam / K) + 1, where K is the number of CSI-RSs in each CMR set

	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
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.


As for measurement period for L1-RSRP in FR2, it is determined by the measured RS samples, sharing factor P, beam sweeping factor and RS periodicity. The enhancement of supporting FR2 multi-Rx DL receptions shall have no impacts on L1-RSRP measurement accuracy requirements, and the measurement sample number shall be kept as the same. RAN4 agreed not to consider enhancement to sharing factor for L3 and L1 and the sharing factor P can be reused for L1-RSRP measurements for GBBR.
For SSB based L1-RSRP measurement, RAN4 agreed to define new optional UE capability for faster beam sweeping if the UE is capable of multi-Rx operation, and the reduced beam sweeping factor for faster beam sweeping can be {2, 4, 6} for FR2. 
For UE not supporting faster beam sweeping, the beam sweeping factor for defining SSB based L1-RSRP measurement period for GBBR shall be assumed as same as that for non-GBBR L1-RSRP. We prefer not to consider enhancement to measurement period of L1-RSRP not configured for GBBR. The measurement period requirements are specified for one RS as legacy.
Besides, for CSI-RS based L1-RSRP measurements in FR2, the existing L1-RSRP measurement period is still reused when configured for GBBR, because its beam sweeping is related to the configuration of CSI-RS resource which is different from SSB based measurement. 
Proposal 1: N = [reduceNumberRxBeam] for UE supporting faster beam sweeping under multi-Rx operations; otherwise, N=8.
Proposal 2: For CSI-RS based L1-RSRP measurements in FR2, the existing L1-RSRP measurement period is reused when configured for GBBR.
Proposal 3: Not to consider enhancement to measurement period of L1-RSRP not configured for GBBR.

	Issue 1-3-3: UE behaviour at transitions between single-RX and multi-RX operation modes
· Proposals
· Proposal 1: No UE behaviour is specified for measurement requirements when there is transition between multi-Rx operation activation and deactivation.
· Proposal 2: following behaviour is specified.
· UE behaviour at switching from multi-rx: When one or more conditions are violated during the L1-RSRP measurement period so that the UE is able to continue with single rx, the UE shall continue each of the two (RS1 and RS2) L1-RSRP measurements, each with a single rx, while meeting for each measurement during the transition period the single-rx requirement.
· UE behaviour at switching to multi-rx: When all the necessary conditions for multi-rx operation become met while UE performing single-rx measurements, the UE shall meet for each measurement during the transition period and meet the multi-rx requirement after the transition period.
· Frequent drop/start: If the UE needs to drop/restart the measurement upon the switching, e.g., due to a change in some conditions, then switching should not be more frequent than at least one measurement period.


[bookmark: _Hlk141033323][bookmark: _Hlk141033293]There is no need to specify additional UE behavior at transitions between single-RX and multi-RX operation modes. Because UE is allowed to receive the overlapping RS+RS or RS + data simultaneously when multi-Rx operation is activated and other conditions are met. Otherwise, UE measures the overlapping RSs/data in a TDM manner, same to single Rx operation. Measurement/scheduling restriction requirements seem enough and no need to specify additional UE behavior.
Proposal 4: No need to specify additional UE behavior at transitions between single-RX and multi-RX operation modes. 
3	Conclusion
Proposal 1: N = [reduceNumberRxBeam] for UE supporting faster beam sweeping under multi-Rx operations; otherwise, N=8.
[bookmark: _GoBack]Proposal 2: For CSI-RS based L1-RSRP measurements in FR2, the existing L1-RSRP measurement period is reused when configured for GBBR.
Proposal 3: Not to consider enhancement to measurement period of L1-RSRP not configured for GBBR.
Proposal 4: No need to specify additional UE behavior at transitions between single-RX and multi-RX operation modes. 
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