[bookmark: OLE_LINK64][bookmark: OLE_LINK65]3GPP TSG-RAN WG4 Meeting #110	R4-2401368
Athens, Greece, Feb 26th – Mar 1st, 2024

Title: 	Discussion on maintaining L1 measurement requirements for FR2 multi-Rx reception
[bookmark: OLE_LINK25][bookmark: _GoBack]Source: 	Huawei, HiSilicon
Agenda item:	8.3.2.2
Document for:	Discussion
Introduction
In this contribution, we will provide the discussion on remaining issues on L1 measurements for FR2 multi-Rx DL reception.
Discussion
The corresponding RRM measurement requirements for FR2 multi-Rx in R18 have been introduced in Big CR [1]. For FR2 multi-Rx, two types of UE capabilities have been introduced. The optional UE capability of faster beam sweeping has been introduced for SSB based L1 measurements under multi-Rx operation, where reduced beam sweeping factor can be applied in FR2. Currently, the reduced beam sweeping factor defined in SSB based L1 measurement requirements can be summarized as follows:
	L1 measurement type
	Values of beam sweeping factor N for faster beam sweeping

	SSB based RLM
	N=[2, 4, or 6] for PCell in FR2-1 for UE supporting [TBD - multi-rx fast beam switching capability]

	SSB based BFD
	N = [reducedRxBeamNum] for PCell in FR2-1 for UE supporting [fast beam sweeping capability] [and activated with multi-Rx operation]

	SSB based CBD
	N = [TBD] for PCell in FR2-1 if the UE supports [fast beam sweeping capability]

	TRP specific SSB based BFD
	N = [TBD] for PCell in FR2-1 for UE supporting [TBD - multi-rx faster beam switching capability] [additional conditions FFS]

	TRP specific SSB based CBD
	N = [TBD] for PCell in FR2-1 if the UE supports [fast beam sweeping capability]

	SSB based non-GBBR L1-RSRP
	The value of N in Table 9.5.4.1-2 is [reducedRxBeamNum] for UE supporting [faster beam switching capability] and activated with multi-Rx operation


It can be observed that one of the conditions for faster beam sweeping is that UE is activated with multi-Rx operation. In FR2 multi-Rx WI, the UE capability of scheduling restriction relaxation and measurement restriction relaxation has been introduced for CSI-RS based L1 measurements. In RAN4, the conditions for applying scheduling restriction relaxation and measurement restriction relaxation were agreed. For both types of UE capabilities, one of the conditions is that UE is activated with multi-Rx operation. How to define the condition that UE is activated with multi-Rx operation need to be studied.
Currently, there is no conclusion to introduce a UE capability of supporting multi-Rx operation, but RAN4 has agreed to introduce a new UE assistance information to indicate to network of the UE preference on multi-Rx operation. When UE indicates this UE assistance information to network to show the UE preference on multi-Rx operation, then UE can be considered being activated with multi-Rx operation and UE capable of faster beam sweeping performs SSB based L1 measurements with reduced beam sweeping factor.
Proposal 1: For FR2 multi-Rx DL receptions, UE capable of faster beam sweeping is assumed to perform SSB based L1 measurements with reduced beam sweeping factor when this UE indicates the UE assistance information to network to show the UE preference on multi-Rx operation.
For L1-RSRP measurements in FR2, the measurement requirements for group-based beam reporting has been introduced into TS38.133. Separate tables are used to define measurement periods for non-GBBR L1-RSRP and GBBR L1-RSRP respectively. However, it can be observed that the legacy beam sweeping factor is reused for CSI-RS based GBBR L1-RSRP measurements in FR2. There is no need to separately defined requirements for CSI-RS based L1-RSRP measurements in FR2. So, we suggest to remove the new table and reuse the legacy table for CSI-RS based GBBR L1-RSRP measurements in FR2.
Proposal 2: For CSI-RS based L1-RSRP measurements in FR2, it is suggested to use the same Table for defining the measurement period requirements, i.e. to remove the newly added table.

Conclusions
In this paper we provided our discussion on open issue on L1 measurements for FR2 multi-Rx DL reception. The followings are provided.
Proposal 1: For FR2 multi-Rx DL receptions, UE capable of faster beam sweeping is assumed to perform SSB based L1 measurements with reduced beam sweeping factor when this UE indicates the UE assistance information to network to show the UE preference on multi-Rx operation.
Proposal 2: For CSI-RS based L1-RSRP measurements in FR2, it is suggested to use the same Table for defining the measurement period requirements, i.e. to remove the newly added table.
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