[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 110	R4-2401322
Athens, GR, 26 Feb – 01 Mar, 2024


Agenda item:	8.3.2.1
Source: 	Huawei, HiSilicon
Title: 	Discussion on general aspects for RRM requirements for FR2 multi-RX
Document for:	Discussion
1. Introduction
In last RAN4 meeting, the RRM impacts of NR FR2 multi-Rx chain DL reception were further discussed, with agreement captured in [1]. In this paper, we further provide our views on the maintenance issues.
2. Discussion
Based on the discussion in last meeting, following agreements are achieved.
	· Measurement period for L1-RSRP configured for GBBR, N = 8

· L1-RSRP non-GBBR measurement enhancement	for multi-Rx is applied to L1-SINR non-GBBR measurement.

· For MAC CE based PDCCH TCI state switch for m-DCI scenario, no RRM requirement is defined for simultaneous PDCCH reception with different QCL typeD in Rel-18 multi-Rx WI.

· Requirements for RRC based dual TCI state switch are defined.

· For the requirement defined in the WI excepting the requirement for beam sweeping factor reduction:
· When the side conditions are not fulfilled, the corresponding multi-Rx requirement is not applicable.

· Power class for new UE capability for simultaneous reception with different QCL typeD for L1 measurements.
· All power classes expect PC6 for multi-Rx.
· Further discussion is not precluded if this agreement is not aligned with the RF decision.

· Prerequisite features for new UE capability for simultaneous reception with different QCL typeD for L1 measurements.
· 16-2c, 23-5-1, [at least one of 16-2a, 16-2b-1, 16-2b-2 and 16-2b-3]

· UE feature list





Regarding the UE features list, following issues need further discussion. The first one is about the applicable power class, there was discussion in last meeting about whether the requirements apply to only PC3 or they can apply to all PC expect for PC6. After checking the agreed requirement in RF [2], RF requirements are defined For PC3 and PC6, and only PC3 requirements are considered in this WI.
Observation 1: Only PC3 are considered for RF requirements for Rel-18 Multi-Rx.
Based on O1, it means other power classes have never been discussion in RF or RRM session. Thus, we should avoid to extend the scope the feature to somewhere RAN4 has not discussed before. For current description of RRM features, it means, the enhancement can apply to all power class except for PC6. Based on analysis above, it is more appropriate to state that it only apply to PC3 to align with scope the RF requirements.
Proposal 1: RAN4 to agree that the enhanced RRM requirements for multi-Rx only apply to power class 3, and the UE feature list shall be updated accordingly.
Another left issue is how to capture the conditions that RTD within CP. The proposals in last meeting are summarized as follows:
	Topic summary R4-2318163
Issue 3-1-1: How to capture RTD applicability conditions in multi-RX WI
· Proposals
· Proposal 1: RTD < CP should be captured in 38.133 as a condition for the relevant multi-RX RRM requirements to apply.
· Proposal 1a: It is proposed to state in clause 3.6	“Applicability of requirements in this specification version.” that RTD < CP is the condition for the relevant multi-RX RRM requirements to apply.
· Proposal 2: A dedicated clause 3.6.X is used to capture applicability of requirements for multi-Rx.
· Proposal 3: The applicability of measurement/scheduling restriction should be constraint to the case of RTD < CP
· Proposal 4: Capture MRTD requirements as a new clause in 38.133, 7.6



It should be noted that in Rel-18 MIMO, RAN4 introduced MRTD and MTTD requirements for mTRP as follows:
	7.6.x	Minimum Requirements for Multi-TRPs 
A UE supporting [FG 40-2-1 or FG 40-2-2] shall be capable of handling at least a relative receive timing difference between slot timing of different TRPs on the same carrier at the UE receiver as shown in Table 7.6.x-1 below.
A UE supporting [FG 40-2-1 or FG 40-2-2] shall be capable of handling at least a relative receive timing difference between slot timing of different TRPs on the same carrier at the UE receiver as shown in Table 7.6.x-2 below, provided that the UE indicates that it is capable of [FG 40-2-6].
Table 7.6.x-1: Maximum receive timing difference requirement for multi-TRPs with two TAs for UE not capable of [FG 40-2-6] 
	Frequency Range
	Maximum receive timing difference 

	FR1
	CP lengthnote 1

	FR2-1
	CP lengthnote 1

	Note 1:	CP length of the maximum SCS on the carrier.



Table 7.6.4-2: Maximum receive timing difference requirement for multi-TRPs with two TAs for UE capable of [FG 40-2-6]
	Frequency Range of the pair of carriers
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2-1
	8






For multi-Rx specific requirements, i.e measurement/scheduling restriction relaxation, beam sweeping factor reduction, TCI state switching, these requirements only apply to UE support multi-Rx in mTRP. For other requirements, they are common under multi-TRP no matter whether UE supports multi-Rx or not. In current spec, the applicability about RTD for multi-Rx are not clearly defined. As mentioned above, for Rel-18 MIMO, MRTD are only define for UE supporting two TA. And in previous release, even the conditions are same (RTD within CP), such applicability rule is not defined in 38.133 spec expect for requirements for different PCI. Thus, one feasible approach without impacts on legacy requirements is to clarify in multi-Rx specific requirements that the requirements apply when RTD is within CP.
Proposal 2: Clarify in multi-Rx specific requirements (i.e. measurement/scheduling restriction relaxation, beam sweeping factor reduction, TCI state switching) that the requirements apply when RTD is within CP.
3. Conclusions
Observation 1: Only PC3 are considered for RF requirements for Rel-18 Multi-Rx.
Proposal 1: RAN4 to agree that the enhanced RRM requirements for multi-Rx only apply to power class 3, and the UE feature list shall be updated accordingly.
Proposal 2: Clarify in multi-Rx specific requirements (i.e. measurement/scheduling restriction relaxation, beam sweeping factor reduction, TCI state switching) that the requirements apply when RTD is within CP.
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