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1	Introduction
A WF on FR2 multi-RX DL reception was approved in RAN4#107 meeting [1]. 
In this contribution, we further discuss RLM and BFD/CBD requirements for FR2 multi-Rx reception.
2	Discussion
Cell specific RLM and BFD/CBD
	Issue 2-1-1: Beam sweeping factor for cell specific RLM and BFD/CBD for multi-Rx
<Agreement >:
· Faster beam sweeping is not applicable for CSI-RS based RLM and BFD measurements, due to N=1 in the existing requirements.
Issue 2-1-2: Measurements on two RS resources for cell specific RLM and BFD/CBD for multi-Rx
<Way forward >:
· Proposals
· Option 1: (Huawei)
· For RLM and cell specific BFD/CBD, there is no need to consider simultaneous RLM/BFD/CBD measurements on two RS resources for monitoring the cell or link quality, and the best Rx beam for each RLM/BFD/CBD RS resource is assumed to be selected from single RS perspective.
· Option 1a: (Qualcomm)
· RAN4 to not consider simultaneously formed multiple UE Rx beam based RLM and BFD/CBD on multiple resources from two TRPs. 
· FFS on measurement restriction and scheduling availability on OFDM symbols overlapping with reference signals configured for RLM and BFD.
· Option 2: (Ericsson)
· For RLM based at least on CSI-RS, the multi-rx operation includes simultaneous reception of two CSI-RSs (with different QCL type D from different directions).
· Simultaneous CSI-RS reception applies for BFD/BFR which is based at least on CSI-RS. NOTE: this is a further clarification, since the basic agreement was already made in [R4-2217587], where for BFD/CBD, the simultaneous reception of two CSI-RSs has been agreed in RAN4#104bis-e.
· Option 2a: (ZTE)
· If multiple CSI-RSs used for BFD/CBD configured for the UE, for the UE capable of simultaneous multi-panel reception, the UE is able to receive multiple CSI-RSs transmitted from different TRPs simultaneously from multiple panels. Therefore the evaluation period for TEvaluate_BFD_CSI-RS and TEvaluate_CBD_CSI-RS can reduce accordingly.
· Option 3: (Nokia)
· For multi-DCI RLM requirements, RAN4 to clarify that the RLM-RS resources in multi-TRP mode may originate from two different TRPs and out-of-sync and in-sync indication applies for the whole cell.
· For single DCI scenario, RLM is monitored only on the link with PDCCH, and legacy RLM requirement baseline applies.
· In single-DCI scenario, link quality monitoring is done only on the link with PDCCH, so legacy link recovery requirements in section 8.5 apply.


For RLM and cell specific BFD/CBD, there is no need to perform simultaneous measurement for UE as it is for cell specified measurement. Since the measurement resources may be configured for GBBR, RLM is based on evaluation of all configured reference resources, and maybe non-optimal beam pair is used. The enhancement of simultaneous RLM/BFD/CBD measurements on two RS resources for monitoring the cell or link quality seems not necessary, and the best Rx beam for each RLM/BFD/CBD RS resource is assumed to be selected from single RS respectively.
Proposal 1: RAN4 to not consider simultaneously formed multiple UE Rx beam based RLM and BFD/CBD on multiple resources from two TRPs. 
 
	Issue 2-1-4: Evaluation period requirements
<Way forward >:
· Proposals
· Option 1: (Ericsson)
· Since beam sweeping factor reduction is not fulfilling the WI goal with respect to different RSs, the RLM/BFD/CBD evaluation periods can be enhanced with a new scaling parameter L. L=1 for non-simultaneous reception, and L<1 for simultaneous reception with multi-rx (e.g., L=1/2 but can be TBD for now) when the necessary conditions for multi-rx are met:
· Option 2: Legacy requirements are reused.


We also support that legacy evaluation period requirements for RLM and cell specific BFD/CBD measurements are reused for multi-Rx, i.e., no new scaling factor is introduced.
Proposal 2: Legacy evaluation period requirements for RLM and cell specific BFD/CBD measurements are reused for multi-Rx, i.e., no new scaling factor is introduced.

TRP specific RLM and BFD/CBD
	Issue 2-2-1: TRP specific BFD/CBD requirements enhancement for multi-Rx
<Way forward >: 
· Proposals
· 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)
· [bookmark: _GoBack]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: (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.


Considering the time limit, we prefer to reuse R17 TRP specific BFD/CBD requirement for multi-RX operation. RAN4 will not consider simultaneously formed multiple UE Rx beam based RLM and BFD/CBD on multiple resources from two TRPs in R18. For TRP specific link recovery, enhancement on BFD/CBD may be considered in future release if possible.
Proposal 3: Reuse R17 TRP specific BFD/CBD requirement for multi-RX operation. Any enhancement can be discussed in future release if possible.
3	Conclusion
In this contribution, we propose our analysis and views on scenarios, beam sweeping factor reduction and the impact on measurement/scheduling restriction for L1 enhancements of FR2 multi-RX DL reception.
Proposal 1: RAN4 to not consider simultaneously formed multiple UE Rx beam based RLM and BFD/CBD on multiple resources from two TRPs. 
Proposal 2: Legacy evaluation period requirements for RLM and cell specific BFD/CBD measurements are reused for multi-Rx, i.e., no new scaling factor is introduced.
Proposal 3: Reuse R17 TRP specific BFD/CBD requirement for multi-RX operation. Any enhancement can be discussed in future release if possible.
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