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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#106-bis meeting, there were continued discussions on the RRM enhancement for RLM and BFD/CBD for FR2 multi-Rx chain DL reception. The agreements and open issues are captured in the WF [1]. 
	Sub-topic 2-1: Cell specific RLM and BFD/CBD
<Agreement >:
· •	No further discussion on TRP specific RLM as there is no such procedure in existing specification..
Issue 2-1-2: Number of samples
<Agreement >:
· For RLM with multi-Rx chain operation, the same number of samples Mout and Min are used as in Rel-17.
· For link recovery with multi-Rx chain operation, the same number of samples MBFD and MCBD are used as in Rel-17.
Issue 2-1-3: PDCCH configuration
<Agreement >:
· For RLM with multi-Rx chain operation, the same PDCCH transmission configuration is used as in Rel-17.
· For link recovery with multi-Rx chain operation, the same PDCCH transmission configuration is used as in Rel-17.


In this contribution, we further provide our views on RLM and BFD/CBD requirements for FR2 multi-Rx chain DL reception.
2. Discussion
2.1 Cell specific RLM and BFD/CBD
	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.



In the last meeting, it was agreed to introduce enhanced RRM requirements based on faster beam sweeping with multi-Rx chains based on UE capabilities.
	· Introduce enhanced RRM requirements based on faster beam sweeping with multi-Rx chains based on UE capabilities
· Option 1: Introduce beam sweeping factor reduction
· Other options not precluded
· FFS on specific conditions when enhancement apply
· FFS if any signalling is needed
· FFS on details of UE capabilities



In existing SSB based radio link monitoring requirements,
	UE shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated over the last TEvaluate_in_SSB [ms] period becomes better than the threshold Qin_SSB within TEvaluate_in_SSB [ms] evaluation period.
TEvaluate_out_SSB and TEvaluate_in_SSB are defined in Table 8.1.2.2-1 for FR1.
TEvaluate_out_SSB and TEvaluate_in_SSB are defined in Table 8.1.2.2-2 for FR2 with scaling factor N=8 for FR2-1 and N=12 for FR2-2, for FR2 power classes other than power class 6 or for FR2 class 6 when highSpeedMeasFlagFR2-r17 is not configured



In existing CSI-RS based radio link monitoring requirements,
	UE shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated over the last TEvaluate_in_CSI-RS ms period becomes better than the threshold Qin_CSI-RS within TEvaluate_in_CSI-RS ms evaluation period. 
- TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS are defined in Table 8.1.3.2-1 for FR1. 
- TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS are defined in Table 8.1.3.2-2 for FR2 with scaling factor N=1. 
- TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS are defined in Table 8.1.3.2-3 for FR1 (deactivated PSCell). 
- TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS are defined in Table 8.1.3.2-4 for FR2 (deactivated PSCell) with scaling factor N=1.



Thus, beam sweeping factor reduction can only be done for SSB based RLM. 
Similarly, beam sweeping factor reduction can only be done for SSB based BFD.
For CBD, beam sweeping factor reduction can be done for both SSB-based and CSI-RS based measurements.
Proposal 1: Beam sweeping factor reduction, which is based on UE capabilities, are applied for SSB based RLM/BFD/CBD and CSI-RS based CBD.

2.2 TRP specific BFD/CBD
	Issue 2-2-1: TRP specific BFD/CBD requirements enhancement for multi-Rx
<Way forward >: 
· Proposals
· Option 1: 
· [bookmark: _Hlk135099868]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.



TRP specific link recovery can be considered as useful procedure for supporting 4-layer MIMO in FR2. From RAN1 design perspective, the UE is only required to measure BFD-RS resources in different sets in TDM manner. Existing requirements can already achieve the purpose. Therefore, enhancement on existing TRP specific link recovery requirements is not a must for supporting 4-layer MIMO in FR2. 
Enhancement on TRP specific link recovery requirements for multi-Rx capable UE can be considered, similar to enhancement on RLM and legacy BFD/CBD. In addition to beam sweeping factor reduction, there is a TRP sharing factor PTRP for measurements of two BFD-RS sets or two CBD-RS sets on the overlapping resources in time. 
For TRP specific BFD, in existing requirements the value of PTRP is defined as 2, if SSB/CSI-RS resources in the two sets 𝑞̅0,0 and 𝑞̅0,1 are overlapped, else it is 1. For multi-Rx chain capable UE, the TRP sharing factor can be reduced to 1 if the SSB/CSI-RS resources in the two BFD-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 CBD, same conclusion as for TRP specific BFD can be drawn.
Proposal 2: Consider PTRP=1 for the TRP specific BFD/CBD requirements for multi-Rx operation.

It is noted though both beam sweeping factor and TRP sharing factor can be reduced for TRP specific link recovery separately, it cannot be reduced at the same time. Only one can be reduced at a time. As TRP specific scaling factor is reduced, then beam sweeping factor is not reduced for TRP specific BFD/CBD.
Proposal 3: For TRP specific link recovery, beam sweeping factor reduction and TRP sharing factor reduction cannot apply at the same time.

	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.



Based on current TRP specific CBD design, it only needs to identify usable candidate beam per TRP. How NW can take advantage of TRP specific CBD is up to NW implementation. If enhancement on TRP specific CBD is to be considered, it needs RAN1 involvement. Even from RAN4 perspective, it is out of scope of this WI. Thus, it is suggested to consider TRP specific CBD enhancement in Rel-19.
Proposal 4: For TRP specific link recovery, enhancement on BFD/CBD may be considered in Rel-19.

3. Summary
[bookmark: _Hlk23953093]In this contribution, we further provided views on RLM and BFD/CBD requirements for FR2 multi-Rx chain DL reception. Following proposals and observations are present.
Proposal 1: Beam sweeping factor reduction, which is based on UE capabilities, are applied for SSB based RLM/BFD/CBD and CSI-RS based CBD.
Proposal 2: Consider PTRP=1 for the TRP specific BFD/CBD requirements for multi-Rx operation.
Proposal 3: For TRP specific link recovery, beam sweeping factor reduction and TRP sharing factor reduction cannot apply at the same time.
Proposal 4: For TRP specific link recovery, enhancement on BFD/CBD may be considered in Rel-19.
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