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1. Introduction
This document will discuss the BFD relaxation for serving cell with mTRP, which is a cross-WI issue (PowSav and MIMO) in Rel-17. 
2. Discussion

2.1. Background and issue identification
In Rel-17, BFD relaxation was introduced for UE power saving. It was agreed that BFD relaxation could be configured per-serving cell as below, and the evaluation on the criterion for BFD relaxation is also per-serving cell.
	goodServingCellEvaluationBFD in SCellConfig

	Indicates the criterion for a UE to detect the good serving cell quality for BFD relaxation in an SCell in RRC_CONNECTED. This field is always configured when the network enables BFD relaxation for the UE in this SCell. This field shall be absent if failureDetectionSetN is present for the SCell.

	goodServingCellEvaluationBFD in SpCellConfig

	Indicates the criterion for a UE to detect the good serving cell quality for BFD relaxation in the SpCell in RRC_CONNECTED. The field is always configured when the network enables BFD relaxation for the UE in this SpCell. This field shall be absent if failureDetectionSetN is present for the SpCell.


But in Rel-17 feMIMO, the BFD detection for mTRP could be configured as per-TRP as below:
BeamFailureDetection-r17 ::=        SEQUENCE {

    failureDetectionSet1-r17            BeamFailureDetectionSet-r17                                               OPTIONAL, -- Need R

    failureDetectionSet2-r17            BeamFailureDetectionSet-r17                                               OPTIONAL, -- Need R

    additionalPCI-r17                   AdditionalPCIIndex-r17                                                    OPTIONAL  -- Need R

}

In the configuration, the BFD for mTRP have two BFD-RS sets, and each BFD-RS set is associated with each TRP. Meanwhile, the BFD and BFR are also performed per TRP rather than per cell if two BFD-RS sets are configured.
Thus, when performing BFD relaxation in serving cell with mTRP, there may be some issues if two BFD-RS sets are configured, including: how to determine the BFD relaxation on which TRP, which BFD-RS set should be used when evaluating the cirteria for BFD relaxation, whether the relaxation or relaxation criteria evaluation should be performed as TRP specific.
This issue was initially raised in RAN2#119e in [1], and was discussed in [2]. In RAN2#120 meeting, it was further discussed in [3][4], and agreed that BFD relaxation with mTRP is not supported in Rel-17. But we could considered it in TEI-18, as below. 
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· OPPO support this proposal

· QC think RLMBFD relax is beneficial for mTRP, think we can just wait for RAN4 progress, Vivo agree it is beneficial but think we can make decision in RAN2.

· Nokia are ok with ZTE proposal, think there is impact. 

· Fujitsu also see issues as ZTE but think there are benefits and think for low mobility we need to fix something. 

· HW and Ericsson support ZTE proposal. 

· QC think we can leave this to network impl

· Ericsson think we should capture in TS. Fujitsu agrees. 

· QC vivo ZTE: there seems to be support to fix this in TEI18. Chair think that is ok. 

· There is no support for BFD relaxation with multiple BFD RS Sets in REl-17

· Contents is agreed. 


2.2. Solution
The main reason we made the above conclusion in Rel-17 is because this issue comes from cross-WI. It is too late to discuss the detailed solutions, which also has some impact on specification or even ASN.1 
In our understanding, there is no technical motivation to have such restriction, which would limit the use case for mTRP or BFD relaxation, and impact the benefit for BFD relaxation or mTRP. It is reasonable to introduce this BFD relaxation for serving cell with mTRP in TEI18. In order to support this feature, either cell specific or TRP specific BFD relaxation is feasiable.
Regarding cell specific BFD relaxation, we need to determine: BFD on which TRP(s) should be relaxed when the criteria are fulfilled. Following solutions could be considered:
· Option 1: Relax one TRP, e.g. network configures BFD relaxation on which TRP or defininga primary TRP 
· Option 2: Relax all TRPs 

· Option 3: TRP specific relaxation, i.e. BFD relaxation is performed on the TRP which fulfills the criteria
	
	Spec. impact
	Pros and Cons

	Option 1
	Impact on procedure in RRC.

May introduce new configuration
	Simplest one

Enough flexibility

	Option 2
	Impact on procedure in RRC
	Highest power saving gain. But may impact failure detection in case cell quality on one TRP is not so good.

	Option 3
	Impact on configuration and procedure. 

Criteria evaluation should be TRP specific.

More impact.
	Most comprehensive and reasonable, but with more impacts.




With the above analysis, the workload to support this feature is reasonable in TEI-18. 
Besides, in order to allow Rel-17 products which support both Rel-17 mTRP and BFD relaxation to enjoy the power savings enabled by the joint configuration, we could also further consider the early implementation for this feature.
Proposal 1: RAN2 to support BFD relaxation for serving cell with mTRP in TEI18, with an option for early implementation. Detailed solutions could be FFS.
3. Conclusion

In this contribution, we discuss the BFD relaxation for serving cell with mTRP. Based on the discussion, we have the following observation and proposals:
Proposal 1: RAN2 to support BFD relaxation for serving cell with mTRP in TEI18, with an option for early implementation. Detailed solutions could be FFS.
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