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[bookmark: _Toc116995841]Introduction
In this contribution, we discuss the remaining details of RLM and BFD/CBD requirements for multi-Rx.
[bookmark: _Toc116995848]Discussion
In the last RAN4 meeting, CRs for RLM, BFD and CBD requirements were agreed in [2][3][4][5][6].
The parts that were left FFS in those CRs were the conditions for scheduling and measurement restrictions and PTRP factor for TRP-specific link recovery requirements. We have discussed the conditions for scheduling and measurement restrictions in our companion paper [R4-2315925].
For PTRP in the TRP-specific link recovery requirements, RAN4 agreed the following conditions under which PTRP=1:
	· PTRP=1 for CSI-RS based TRP specific BFD requirements for multi-Rx operation under following conditions,
· Both CSI-RS are not in any CSI-RS resource set with repetition ON
· UE is activated with multi-Rx operation
· Resources of the active TCI states for the two PDCCHs or PDSCHs and one PDCCH and PDSCH have been reported via GBBR in a pair
· Each CSI-RS has same QCL source as the active TCI state of the PDCCH/PDSCH [from the same TRP]
· [bookmark: _Hlk146695082]The two CSI-RS resources in the two sets q ̅_0,0 and q ̅_0,1for beam failure detection is transmitted through different [TRPs or QCL sources] at the same time
· [Both of the CSI-RSs and both of the PDCCH/PDSCHs are transmitted at the same time]
· Note: additional conditions are not precluded




It was left FFS how these conditions are to be captured in the CR. 
Regarding the condition “UE is activated with multi-Rx operation”: It is not clear what “activated with multi-Rx operation” exactly means as this is not in line with any existing signalling or specifications. Therefore, we would propose to either remove this condition or leave it in brackets until clarified and until all the necessary capabilities and other signalling are defined by RAN2.
Regarding the condition “[Both of the CSI-RSs and both of the PDCCH/PDSCHs are transmitted at the same time]”, we are not sure what is the additional information this condition brings on top of the other condition “The two CSI-RS resources in the two sets q ̅_0,0 and q ̅_0,1for beam failure detection is transmitted through different [TRPs or QCL sources] at the same time”. This should be clarified before agreeing to include this condition. In our draft CRs we have left this condition in brackets. 

The rest of the conditions we propose to capture as follows:
[bookmark: _Toc146739505]Use the following wording to capture the conditions under which PTRP= 1 in TRP-specific BFD requirements for multi-Rx capable UE:
· [bookmark: _Toc146739506]Neither of the CSI-RS is in a CSI-RS resource set configured with repetition ON
· [bookmark: _Toc146739507]Resources of the active TCI states for the two PDCCHs or PDSCHs and one PDCCH and PDSCH have been reported as a resource group in Rel-17 group-based RSRP report
· [bookmark: _Toc146739508]Each CSI-RS has the same QCL source with the indicated TCI state for PDCCH or PDSCH from the corresponding TRP
· [bookmark: _Toc146739509]The two CSI-RS resources in the two sets  and   for beam failure detection are transmitted through different TRPs at the same time
[bookmark: _Toc146739510]The following conditions for PTRP=1 are FFS:
· [bookmark: _Toc146739511][Both of the CSI-RSs and both of the PDCCH/PDSCHs are transmitted at the same time]
· [bookmark: _Toc146739512][UE is activated with multi-Rx operation]

Regarding RLM requirements, RAN4 made an agreement to reuse the legacy RLM requirements for s-DCI and m-DCI: 
	Issue 2-1-5: Other aspects of RLM and cell specific BFD/CBD requirements for multi-Rx
· For s-DCI scenario, reuse RLM requirements in section 8.1 of TS 38.133.
· For s-DCI scenario, reuse BFD/CBD requirements in section 8.5 of TS.38.133.
· FFS: For m-DCI scenario, reuse RLM requirements in section 8.1 of TS 38.133, with the clarification that in multi-TRP scenario, the RLM-RS for evaluating out-of-sync and in-sync may originate from two different TRPs.
· For m-DCI scenario, reuse link recovery requirements in section 8.18 of TS 38.133.




However, RAN4 should still add the clarification that in multi-DCI scenario, RLM RS during the evaluation period for out-of-sync and in-sync may originate from one or two TRPs, as RAN1 specification defines. We think this should be captured in the RLM section to make the specification clear.
[bookmark: _Toc146739513]Capture in the RLM requirements that in m-DCI scenario, RLM RS during the evaluation period for out-of-sync and in-sync may originate from one or two TRPs
Conclusion
In this contribution we have made the following observations and proposals:
Proposal 1: Use the following wording to capture the conditions under which PTRP= 1 in TRP-specific BFD requirements for multi-Rx capable UE:
	Neither of the CSI-RS is in a CSI-RS resource set configured with repetition ON
	Resources of the active TCI states for the two PDCCHs or PDSCHs and one PDCCH and PDSCH have been reported as a resource group in Rel-17 group-based RSRP report
	Each CSI-RS has the same QCL source with the indicated TCI state for PDCCH or PDSCH from the corresponding TRP
	The two CSI-RS resources in the two sets  and   for beam failure detection are transmitted through different TRPs at the same time
Proposal 2: The following conditions for PTRP=1 are FFS:
	[Both of the CSI-RSs and both of the PDCCH/PDSCHs are transmitted at the same time]
	[UE is activated with multi-Rx operation]
Proposal 3: Capture in the RLM requirements that in m-DCI scenario, RLM RS during the evaluation period for out-of-sync and in-sync may originate from one or two TRPs
[bookmark: _Toc116995849]
References
[1] [bookmark: _Ref136332871]R4-2314477, WF on NR FR2 Multi-Rx chain DL reception RRM requirements (part 1), vivo, RAN4#108 Meeting, Toulouse, France, 21-25 August 2023.
[2] [bookmark: _Ref146694949]R4-2314277, Draft CR on MultiRx TRP specific Link Recovery Procedures, Nokia, RAN4#108 Meeting, Toulouse, France, 21-25 August 2023.
[3] [bookmark: _Ref146694950]R4-2314475, Draft CR for BFD related requirements of R18 multi-Rx DL, OPPO, RAN4#108 Meeting, Toulouse, France, 21-25 August 2023.
[4] [bookmark: _Ref146694951]R4-2314279, RLM requirements for UE with multi-rx chain in FR2, Ericsson, RAN4#108 Meeting, Toulouse, France, 21-25 August 2023.
[5] [bookmark: _Ref146694953]R4-2314444, Draft CR on cell-specific CBD requirements, ZTE, RAN4#108 Meeting, Toulouse, France, 21-25 August 2023.
[6] [bookmark: _Ref146694954]R4-2314445, Draft CR on TRP specific CBD requirements, ZTE, RAN4#108 Meeting, Toulouse, France, 21-25 August 2023.


[bookmark: _Ref114500673]
