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1 	Introduction
According to WF [1] and discussion summary [2], RAN4 had some discussions but most issues were not conclusion yet. In this meeting, this WI is divided into six agenda items to be discussed: (1) general issues, (2) L1 measurement, (3) RLM/BFD/CBD, (4) scheduling/measurement restriction, (5) dual TCI state switching and (6) receive timing difference. The discussion in this paper focus on the “RLM/BFD/CBD”.
2 Discussion
In this section, the following sections are discussed sequentially
· Cell specific RLM/BFD/CBD for multi-RX
· TRP specific RLM/BFD/CBD for multi-RX
Before each section, we introduce our view about N factor and P factor.
For both N and P factor for RLM/BFD/CBD, we tend to believe they can reuse the proposals we discussed in our paper [3]. 

2.1 Cell specific RLM and BFD/CBD requirements enhancement for multi-Rx
The corresponding discussion [2] is provided below.
	Issue 2-1-1: Cell specific RLM and BFD/CBD requirements enhancement for multi-Rx
· Proposals
· Option 1(Qualcomm): 
· RAN4 to not consider simultaneously formed multiple UE Rx beam based RLM and BFD/CBD on multiple resources from two TRPs.
· Option 2(Apple): 
· Per-TRP RLM requirement is not considered.
· Option 3(vivo): 
· Beam sweeping factor reduction is considered for SSB based and CSI-RS based RLM and BFD/CBD
· RAN4 is to further study if L3 measurement results are always available to be used for RLM and BFD/CBD measurements.
· Beam sweeping factor reduction is only feasible for the cases, if any, that L3 measurement results are NOT available to be used for RLM and BFD/CBD measurement.
· Option 4(MediaTek): 
· Reducing the value of N in L1 measurement delay should be up to UE’s capability.
· In L1 measurement delay requirement, P factor should not be enhanced due to collision between L1 and L3 measurement.
· Option 5(NTT DOCOMO):
· For R18 multi-Rx DL receptions, beam sweeping factor reduction is not considered for RLM and BFD/CBD measurements.
· Option 6(Ericsson):
· RLM CSI-RS: Beam sweeping factor N=1 in FR2 RLM requirements for CSI-RS, so no beam sweeping factor reduction can be applied for RLM to enhance multi-rx operation.
· RLM CSI-RS: For multi-rx operation, the RLM evaluation periods (in-sync and out-of-sync) are reduced by a new scaling parameter L=1/2, provided [TBD conditions for multi-rx operation] are met, otherwise L=1.
· BFD CSI-RS: Beam sweeping factor N=1 in FR2 BFD requirements for CSI-RS, so no beam sweeping factor reduction can be applied for BFD to enhance multi-rx operation. For CBD, N=8 in the current specification. Hence, the beam sweeping factor reduction approach is not efficient as a beam management multi-rx enhancement.
· BFD/CBD CSI-RS: For multi-rx operation, the BFD/CBD evaluation periods (in-sync and out-of-sync) are reduced by a new scaling parameter L=1/2, provided [TBD conditions for multi-rx operation] are met, otherwise L=1.
· Recommended WF
· Needs further discussion.



The purpose of cell specific RLM and BFD/CBD is to monitor whether single cell or beam is becoming bad, so that UE have change to find another cell or beam. UE perform L1 SSB or CSI-RS measurement for these procedures. In multi-RX, UE may reduce beam sweeping (N) due to two active antenna modules in some case (E.g., CSI-RS with repetition), but this really depends on UE capability. So, the following proposals are provided.
[bookmark: _Ref115353543][bookmark: _Ref127282648]Proposal 1: Reducing the value of N in L1 measurement delay (L1-RSRP/ BFD/CBD/RLM) should be up to UE’s capability.
[bookmark: _Ref115353544][bookmark: _Ref127282649]Proposal 2: In L1 measurement (L1-RSRP/ BFD/CBD/RLM) delay requirement, P factor should not be enhanced due to collision between L1 and L3 measurement.


2.2 TRP specific RLM and BFD/CBD requirements enhancement for multi-Rx
To specify TRP specific BFD/CBD enhancement for multi-RX on below discussion [2].
	Issue 2-2-1: TRP specific RLM and BFD/CBD requirements enhancement for multi-Rx
· Proposals
· Option 1(Nokia): 
· RAN4 to adopt Rel-17 TRP specific link recovery requirements as a baseline for multi-Rx capable devices
· Option 2(MediaTek): 
· Reducing the value of N in L1 measurement delay should be up to UE’s capability.
· In L1 measurement delay requirement, P factor should not be enhanced due to collision between L1 and L3 measurement.
· Option 3(vivo): 
· The TRP sharing factor for TRP specific BFD/CBD can be reduced to 1 if the SSB/CSI-RS resources in the two BFD-RS sets or CBD-RS sets are overlapped in time and the two reference signals are from two directions with 2-AOA that the UE can receive simultaneously.
· For TRP specific link recovery, beam sweeping factor reduction and TRP sharing factor reduction cannot apply at the same time.
· Option 4(Nokia): 
· RAN4 to consider PTRP=1 for the BFD and CBD requirements of multi-Rx capable devices.
· Recommended WF
· Needs further discussion.



In Rel-17 RRM requirement, we define TRP specific BFD and CBD measurement requirement for single panel. Below is an example for TRP specific BFD.
[image: 機器產生的替代文字:
Table8.18.2.2·2:EvaluationeriodTEva1uateBFOfoFR2
Confiuration
TEvaluateBFOSSBms
noDRX
Max50,Ceil5×PxN*PTRRxTSSB
DRXcycle320ms
Max50,Ceil7.5xPxN*PTR?×MaxTDRX,TSSB
DRXcycle>320ms
Ceil5×P×N*PTRP×TORX
Note:TSSBistheperiodicityofSSBinthe八VOsets0and1TDRXisthe
DRXclelenth.]
The values of PTRP defined in table 8.18.2.2-2 is defined as 2, if SSB/CSI-RS resources in the two sets q0,0(TRP1) and q0,1(TRP2) are overlapped. Otherwise it is 1.

The value of PTRP is related to if an RS in one set is collied with another RS in another set. In terms of multi-RX chain, RAN4 only support intra-cell mTRP, we could only consider (1) SSB/CSI-RS or (2) CSI-RS/CSI-RS cases in the two sets. For SSB/CSI-RS case, UE should perform beam sweeping (N=8) for SSB. So PTRP =2. For CSI-RS/CSI-RS case, there is no need to perform beam sweeping (N=1) for TRP specific BFD, as the baseline defined in current spec. So PTRP =1. In addition, For CSI-RS/CSI-RS case on TRP specific CBD, UE should perform beam sweeping (N=8), longer delay is expected and already defined in measurement restriction. From above, we can conclude that no further changes are needed on PTRP for TRP specific BFD/CBD enhancement on multi-RX.

[bookmark: _Ref131775513]Observation 1: no need TRP specific BFD/CBD enhancement for PTRP on multi-RX.
Therefore, from above observation 1 and option 2, RAN4 does not need to specify enhancement for TRP specific BFD/CBD delay requirement on multi-RX.

[bookmark: _Ref131775668]Proposal 3: Reuse R17 TRP specific BFD/CBD delay requirement on multi-RX.

 In addition, TRP specific CBD procedure on below discussion [2].
	Issue 2-2-2: Whether to enhance TRP specific CBD procedure
Refer to R4-2300271 for details.
· Proposals
· Option 1: 
· Yes
· Option 2:
· No
· Recommended WF
· Needs further discussion.



Before the discussion of TRP specific CBD procedure, we should undestand if this procedure could select the beam pair candidate to support multi-RX operation. If only one beam from two panel is getting bad, and UE starts the TRP specific CBD. It may contradict to multi-RX operation due to the candidate beam may not form a good beam pair with existed beam. So, we think TRP specific CBD procedure should be checked further about how ensure resuming multi-RX operation. 
[bookmark: _Ref131775705]Proposal 4: RAN4 to discuss what to do for TRP specific CBD procedure to avoid newly detected candidate beam from TRP#1 turns out cannot form a good beam pair with existed beam from TRP#2.

3 Summary
[bookmark: _Hlk94866332]In this paper, the discussion of R18 multi-Rx chain WI is provided. We have the following proposal:
Proposal 1: Reducing the value of N in L1 measurement delay (L1-RSRP/ BFD/CBD/RLM) should be up to UE’s capability.
Proposal 2: In L1 measurement (L1-RSRP/ BFD/CBD/RLM) delay requirement, P factor should not be enhanced due to collision between L1 and L3 measurement.
Observation 1: no need TRP specific BFD/CBD enhancement for PTRP on multi-RX.
Proposal 3: Reuse R17 TRP specific BFD/CBD delay requirement on multi-RX.
Proposal 4: RAN4 to discuss what to do for TRP specific CBD procedure to avoid newly detected candidate beam from TRP#1 turns out cannot form a good beam pair with existed beam from TRP#2.
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Table 8.18.2.2-2: Evaluation period Tevaiate_srp_sss for FR2

Configuration

Tevaluate_BFD_sss (MS)

no DRX Max(50, Ceil(5 x P x N*Prre) x Tsss)
DRX cycle < 320ms Max(50, Ceil(7.5 x P x N*Prre) x Max(Torx, Tsss))
DRX cycle > 320ms Ceil(5 x P x N*Prre) x Torx

Note: Tsss is the periodicity of SSB in the two sets G and Gg ;. Torx is the

DRX cycle length.





