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[bookmark: _Toc116995841]Introduction
In this paper we discuss the open issues[1] of  L1 measurement aspects related to the multi-Rx chain reception in FR2 for Rel-18. 
[bookmark: _Toc116995842]Discussion
Based on the outcome of the last RAN4 meeting [1], We discuss open issues in below sections. 
When is fast beam sweeping enabled
In the last meeting the following issue was discussed regarding group based beam reporting [1]:
	Issue 1-1-1: General proposals:
· Proposals 
· [bookmark: _Hlk149724364]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



A UE with multi-Rx capability should be capable of performing simultaneous measurement from (at least) 2 directions and hence RAN4 agreed to introduce a new UE capability to do faster beam sweeping. In the last meeting it was left open whether the N factor reduction applies always when the UE indicates such capability or only under certain conditions i.e. when the UE indicates preference of multi-Rx operation.
Based on the ongoing discussion and agreements in RAN2, the UE may indicate as UE assistance information its preference to not use multi-Rx operation. This indication would need to be sent by the UE as long as it wishes not to be operating in multi-Rx mode. As this is UE assistance information, we do not think that it should impact UE behavior before the network decides to take this information into account and configure differently. Furthermore, we think that if the UE has indicated the faster beam sweeping capability, which is anyways an optional UE capability, the UE should support it without the relationship to UE indication of its preference to not operate in multi-Rx. 
[bookmark: _Toc149815124]Fast beam sweeping is always enabled if UE supports the UE capability.
Scaling factor (N vs N+K)
Based on WF of the last meeting[1],  we discuss below FFS - 
	Issue 1-2-1: Measurement period for L1-RSRP configured for GBBR 
Background: 
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.


[bookmark: _Ref131424867]
As we understand, Option 2 is to further relax the GBBR measurement delay by a factor K. Here, it is proposed that an additional step for interference minimization is needed, where the UE is monitoring all the K signals from a second TRP for checking the one that provides best performance. However, in the legacy requirements for L1-RSRP, N=8 to SSB based measurement, and for CSI-RS, N=1 if the higher layer parameter repetition is set to OFF(which is already ageed), otherwise it is N=maxNUmberRxBeam/Nres_per_set. 

[bookmark: _Toc146739048][bookmark: _Toc149815125]The GBBR measurement delay relaxation by a factor K is not in line with the understanding of the feature in RAN1, so there were no additional repetitions for the UE to fine tune the beam and mitigate cross TRP interference. 
Although we understand the motivation behind adding K in the scaling factor, we do not see that this is aligned with the RAN1 definitions, and therefore adding the factor K would not be necessary for the GBBR-r17 measurement requirements. Hence, we propose to only take the enhancement to the N-factor into account in Rel-18. 
[bookmark: _Toc135070282][bookmark: _Toc146739049][bookmark: _Toc149815126]RAN4 to define measurement requirements for GBBR-r17 by reusing legacy L1-RSRP delay as a baseline with factor N= [reduceNumberRxBeam] for UE supporting faster beam sweeping under multi-Rx operations; otherwise N=8. 
Considering the measurement requirements for group-based and non-group-based L1-RSRP measurements, proposal 3 would mean that there is no difference in the measurement requirements and hence, same requirement can be used for both cases.
[bookmark: _Toc116995848]L1-SINR: Beam sweeping reduction for non-GBBR 
[image: ]
[bookmark: _Ref134723822][bookmark: _Ref134692084]L1-SINR measurement delay is computed in a similar way as the L1-RSRP. However, one big difference is that there is currently no GBBR defined for SINR in Rel-17. However, for the non-GBBR based L1-SINR reporting, we see that the same changes as applied for L1-RSRP measurements regarding N-factor reduction and relaxation of scheduling/measurement restrictions can apply for a multi-Rx capable UE.
1. [bookmark: _Ref131429754][bookmark: _Toc135070289][bookmark: _Toc146739050][bookmark: _Toc149815127]The requirements for L1-RSRP measurement delay and L1-SINR measurement period are similar for multi Rx operation.
1. [bookmark: _Ref131521868][bookmark: _Toc135070290][bookmark: _Toc146739051][bookmark: _Toc149815128]GBBR-r17 does not support L1-SINR reporting.
1. [bookmark: _Ref131669147][bookmark: _Toc135070291][bookmark: _Toc146739052][bookmark: _Toc149815129]Changes in non-group-based L1-RSRP measurement requirements due to multi Rx operation are also considered for L1-SINR. 

Conclusion
In the paper, the following Observations and Proposals were made:
Proposal 1: Fast beam sweeping is always enabled if UE supports the UE capability.
Observation 1: The GBBR measurement delay relaxation by a factor K is not in line with the understanding of the feature in RAN1, so there were no additional repetitions for the UE to fine tune the beam and mitigate cross TRP interference.
Proposal 2: RAN4 to define measurement requirements for GBBR-r17 by reusing legacy L1-RSRP delay as a baseline with factor N= [reduceNumberRxBeam] for UE supporting faster beam sweeping under multi-Rx operations; otherwise N=8.
Observation 1: The requirements for L1-RSRP measurement delay and L1-SINR measurement period are similar for multi Rx operation.
Observation 2: GBBR-r17 does not support L1-SINR reporting.
Proposal 1: Changes in non-group-based L1-RSRP measurement requirements due to multi Rx operation are also considered for L1-SINR.
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