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1. Introduction
During the RAN4#106-bis-e meeting discussion, the WF [1] has been agreed. The RLM and BFD CBD requirements are discussed. In this paper, we give further discussion on this topic.
2. Discussion
The discussion has been separated into two different parts as cell specific RLM and BFD/CBD and TRP specific RLM and BFD/CBD. The WF agreement for cell specific RLM and BFD/CBD is captured as below:
Issue 2-1-1: Cell specific RLM requirements enhancement for multi-Rx
<Way forward >: 
Company may bring analysis on cell specific RLM requirements for multi-Rx in the next meeting, taking GTW agreements on faster beam sweeping into consideration.

Issue 2-1-1a: Cell specific BFD/CBD requirements enhancement for multi-Rx
<Way forward >: 
Company may bring analysis on cell specific BFD/CBD requirements for multi-Rx in the next meeting, taking GTW agreements on faster beam sweeping into consideration.
Issue 2-1-4: Evaluation period requirements
<Way forward >: 
· Proposals
· Option 1:
· RAN4 need to investigate the applicability of the evaluation period scaling factor P in multi-Rx WI.
· Option 2:
· For multi-rx operation, the RLM evaluation periods (in-sync and out-of-sync) are enhanced with a new scaling parameter L.
· For multi-rx operation, the BFD evaluation period is enhanced with a new scaling parameter L.
· For multi-rx operation, the CBD evaluation period is enhanced with a new scaling parameter L

For the cell-specific RLM, CBD and BFD, as per the WF agreement, the faster beam sweeping factor can be taken into consideration. However, as currently the L1-RSRP measurement with faster beam sweeping factor is still under discussion especially for different type of reference signals configurations we are still waiting for RAN1 reply LS. However, with below analysis, we see different scaling factor used for CSI-RS based and SSB based procedure and hence we can make some initial agreements based on the table 1 below:
Table 1 Different scaling factors for RLM BFD and CBD
	Scaling factor
	SSB based
	CSI-RS based

	RLM
	8
	1

	BFD
	8
	1

	CBD
	N=8 for FR2-1 and N=12 for FR2-2
	N=8 for FR2-1 and N=12 for FR2-2


As currently for the cell specific RLM and BFD, the scaling factor for CSI-RS based procedure are all set to 1 and hence no more enhancement can be made. 
Observation 1: For cell specific RLM and BFD, the scaling factor for CSI-RS based procedure are all set to 1.
Proposal 1: No enhancement for CSI-RS based RLM and BFD.
For CSI-RS based CBD, we can wait further on the conclusion of CSI-RS based L1-RSRP sweeping factor reduction conclusion.
For SSB based RLM, BFD and CBD, we see the sweeping factor are set as 8, 8, 8 or 12 as indicated in table 1. It has been discussed that the beam failure is detected when both of the links are found as “failure”. In our L1-RSRP measurement discussion paper, we agree that the L1-RSRP for one beam pair should be measured as “simultaneously”. In this case, the candidate beam pair for UE should also be based on a beam pair that has both “good” L1-RSRP for the two TRPs. In this case, the L1-RSRP measurement procedure for RLM, BFD and CBD are still similar to the L1-RSRP measurement delay requirement based on GBBR and hence it is also proposed a UE capability for the beam sweeping factor reduction.
Proposal 2: For SSB based RLM, BFD and CBD, a UE capability for beam sweeping factor reduction is proposed.
For the TRP specific BFD/CBD, the WF agreement is captured as below:
Issue 2-2-1: TRP specific BFD/CBD requirements enhancement for multi-Rx
<Way forward >: 
· Proposals
· Option 1: 
· Consider PTRP=1 for the TRP specific BFD/CBD requirements for multi-Rx operation.
· Option 2: 
· Reuse R17 TRP specific BFD/CBD requirement for multi-RX operation.

Issue 2-2-2: Whether to enhance TRP specific CBD procedure
<Way forward >: 
· Proposals
· Option 1: 
· It is proposed to clarify if the issues as in R4-2304133 should be addressed to ensure system performance. Accordingly, the necessary requirements can be defined to ensure the expected UE behavior
· Option 2:
· RAN4 to discuss the motivation of CBD first when beam failure happens during simultaneous reception.
· If UE fall back to single TRP, no CBD is needed.
· If UE fall back to TDM based mTRP, legacy TRP specific requirement can be used as baseline. FFS any update.
· If UE will continue simultaneous reception after CBD, the new TX beam needs to guarantee that the beam pair quality is good, i.e. will not broke the link of another panel. Requirement update is needed.
· Option 3:
· 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.
· Option 4
· RAN4 to not consider simultaneously formed multiple UE Rx beam based RLM and BFD/CBD on multiple resources from two TRPs.


For the TRP specific BFD/CBD requirement, currently the PTRP is defined as “The values of PTRP defined in table 8.18.2.2-2 is defined as 2, if SSB/CSI-RS resource in the two sets  and   are overlapped, else it is 1. ”  In this case, if the two resources are not overlapped, then PTRP =1. If the two resources are overlapped, based on the assumption that the NW configures such SSB/CSI-RS resources based on previous GBBR result and hence the two resources can be received simultaneously, in this case, PTRP =1. 
Proposal 3: If the two resources are not overlapped, or the two resources are overlapped and can be received simultaneously, PTRP = 1.
3	Conclusions
In this paper, we give further discussion on RLM BFD and CBD, the observations and proposals are captured as below:
Observation 1: For cell specific RLM and BFD, the scaling factor for CSI-RS based procedure are all set to 1.
Proposal 1: No enhancement for CSI-RS based RLM and BFD.
Proposal 2: For SSB based RLM, BFD and CBD, a UE capability for beam sweeping factor reduction is proposed.
Proposal 3: If the two resources are not overlapped, or the two resources are overlapped and can be received simultaneously, PTRP = 1.
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