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1	Introduction 
At RAN4 meeting#107, discussion continued on whether to enhance TRP specific CBD procedure. The options were included in the WF [1], copied below. 
Issue 2-2-2: Whether to enhance TRP specific CBD procedure
<Way forward >: 
· Proposals
· Option 1: (Apple)
· It is proposed to make a decision if the issues in R4-2307348 should be addressed to ensure system performance, and if the necessary requirements can be defined to ensure the expected UE behavior.
· Option 2: (vivo)
· For TRP specific link recovery, enhancement on BFD/CBD may be considered in Rel-19.
· Option 3: (MediaTek)
· Proposal 4: Rel-17 TRP specific BFD/CBD procedure can resume the failure beam from each RSs set with different QCL type D from two TRPs. No new enhancement is needed for multi-Rx UEs.
· Option 4
· RAN4 to not consider simultaneously formed multiple UE Rx beam based RLM and BFD/CBD on multiple resources from two TRPs.
In addition, there was discussion on the PTRP factor as shown below. 
Sub-topic 2-2: TRP specific RLM and BFD/CBD
Issue 2-2-1: TRP specific BFD/CBD requirements enhancement for multi-Rx
· Option 1: (Ericsson, Nokia, ZTE)
· Consider PTRP=1 for the TRP specific BFD/CBD requirements for multi-Rx operation.
· For multi-DCI only.
· Option 3: (QC, Huawei, Samsung, MTK)
· Reuse R17 TRP specific BFD/CBD requirement for multi-RX operation.
In this contribution, we continue to share our views.
2	Discussion
2.1 Whether to enhance TRP specific CBD procedure

In R17, TRP-specific BFR is based on SCell BFR framework (using BFR MAC CE)
· Two beam failure detection (BFD) RS sets are configured
· Two candidate beam detection (CBD) RS sets are configured

We agree that the current R17 TRP specific BFD/CBD procedure does not consider how to better support/enable the simultaneous reception from two TRPs by a UE. In other words, when a UE monitors and measures two BFD/CBD sets, the UE is not required to always try to enable simultaneous reception. One of the reasons is such multi-RX UEs have not been seriously considered for deployment until this R18 RAN4 WI. 

As pointed out, if the BFD/CBD sets are dependently monitored by the UE, the likelihood of continuously supporting simultaneous DL reception is small. For example, when BFD takes place for one TRP, say TRP1, the UE will start CBD process and try to identify a new beam for TRP1. As such, there are some issues identified:
· The UE cannot simultaneously receive any two DL beams. When the UE starts to search for a new beam for TRP1 without regard to the existing beam for TRP2, a newly identified beam may not work with the existing beam for TRP2. To ensure the new beam can coexist with the existing beam for TRP2 from UE perspective, i.e., the UE can receive both simultaneously, We argue that the existing CBD beam selection criterion to consider beam coexistence should be revised and enhanced. Also, to maximize the chance for the network to configure a new beam pair for the multi-RX capable UE to fully utilize its capability, early search of beam pair in case of beam failure instance is preferred. With such early search, by the time BFD for one TRP happens, the network can quickly schedule another suitable beam pair for the UE through TCI state switching. 
· In case of single DCI (sDCI) is configured where DCI is transmitted from a single TRP, there is a motivation to inform the network of BFD immediately because 1) there is likely large delay (>100 slots) from the time that BFD is detected to the time CBD is completed, as shown in the CBD evaluation period below. 2) If DCI cannot be correctly received, the network cannot schedule the UE for DL reception or UL transmission although the link of TRP2 is still good. It is necessary to clearly specify UE behavior in case the UE cannot find a new beam through CBD for one TRP that can coexist with the existing beam for the other TRP.
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Proposal 1: To ensure multi-RX capable UE can receive with two DL simultaneously, it is proposed to improve the existing BFD/CBD procedure and requirement by considering the following enhancements.
· New criterion for determining the candidate beam.
· Early indication of BFD to the network in case of sDCI
· Early search of new beam pair

As the issue has been discussed in RAN4 for multiple meeting, it is proposed that a decision is made at this meeting.

Proposal 2: It is proposed to decide on the above enhancements at this meeting. 


2.2 The PTRP factor

This factor was introduced to deal with the case where the SSB/CSI-RS resource of two BFD sets configured for the two TRPs overlap in time, with the assumption that the UE is only single-panel capable, i.e., using one panel at a time for measurement. In this case, PTRP = 2.

For multi-RX UEs, as agreed previously the scenario is intra-cell mTRP. So there are two cases:

SSB and CSI-RS overlapping:
In this case, measurement of SSB requires beam sweeping and measurement of CSI-RS does not, assuming the CSI-RS for BFD is not in a resource set configured with repetition ON. To reduce PTRP to 1, the UE should be able to measure both SSB and CSI-RS simultaneously with two panels. For this to happen, some conditions need to be met to ensure the UE can use one panel for SSB sweeping and the other panel for CSI-RS. This seems difficult without info exchange between the UE and the network.

CSI-RS and CSI-RS overlapping:
In this case, simultaneous measurement of both CSI-RS is possible, assuming some conditions are met. In our companion paper, we provide analysis and propose the following conditions:
•	Both CSI-RS are not in any CSI-RS resource set with repetition ON
•	Both of the CSI-RSs and both of the PDCCH/PDSCHs are transmitted at the same time
•	Each CSI-RS has same QCL source as the active TCI state of the PDCCH/PDSCH from the same TRP
•	Resources of the active TCI states for the two PDCCHs or PDSCHs have been reported via GBBR in a pair
•	UE is activated with multi-Rx operation 

Proposal 3: It is possible to set PTRP=1 in the case of CSI-RS are configured for the two BFD sets when the following conditions are met: 
· Both CSI-RS are not in any CSI-RS resource set with repetition ON
· Both of the CSI-RSs and both of the PDCCH/PDSCHs are transmitted at the same time
· Each CSI-RS has same QCL source as the active TCI state of the PDCCH/PDSCH from the same TRP
· Resources of the active TCI states for the two PDCCHs or PDSCHs have been reported via GBBR in a pair
· UE is activated with multi-Rx operation

3	Conclusions
In this contribution, we make the following proposals.

Proposal 1: To ensure multi-RX capable UE can receive with two DL simultaneously, it is proposed to improve the existing BFD/CBD procedure and requirement by considering the following enhancements.
· New criterion for determining the candidate beam.
· Early indication of BFD to the network in case of sDCI
· Early search of new beam pair

Proposal 2: It is proposed to decide on the above enhancements at this meeting. 

Proposal 3: It is possible to set PTRP=1 in the case of CSI-RS are configured for the two BFD sets when the following conditions are met: 
· Both CSI-RS are not in any CSI-RS resource set with repetition ON
· Both of the CSI-RSs and both of the PDCCH/PDSCHs are transmitted at the same time
· Each CSI-RS has same QCL source as the active TCI state of the PDCCH/PDSCH from the same TRP
· Resources of the active TCI states for the two PDCCHs or PDSCHs have been reported via GBBR in a pair
· UE is activated with multi-Rx operation
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Table 8.5.5.2-2: Evaluation period Teyauate_cep_sss for FR2

Configuration Tevaluate cBD_ssB (MS)
non-DRX, DRX cycle Max(25, Ceil(3 x P x N x Pcgp) x Tssg)
<320ms
DRX cycle > 320ms Ceil(3 x P x N x Pcep) x Torx

Note: Tsse is the periodicity of SSB in the set g, . Torx is the DRX cycle
length.





