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1. Introduction
In RAN2#119 emeeting, one issue was raised by [1], that is, whether the BFD relaxation can be configured alone with the mTRP. According to the initial discussion in [2], the conclusion is that there is no techinical issue can be found when the BFD relxation is configured alone with R17 mTRP, please see below:
Summary: 17 companies provided their views on whether agree with the issues and the corresponding TP provided in [6]:
· 15 companies donot agree with the issue and the corresponding TP provided in [6].
· 1 company (proponent) thinks he issue is that there can be two sets of BFD-RS and it is not clear whether the configured BFD-RS resource should take which one BFD-RS set or both BFD-RS sets into account when evaluating the relaxed measurement criterion of good serving cell quality.
· 1 company thinks we could further check with RAN4.
Based on companies’ inputs, rapporteur suggests to follow the clear majority, i.e. not agree anything on proposal or TP in [6]. Companies could further check with MIMO or RAN4. We could comeback in late meetings if any issue found as usual. 
However, after checking with the current RAN4 spec about the progress of the feMIMO, we find that is not like our expectation- no issue, there are a lot of issues for supporting the BFD relaxation for a serving cell when two BFD-RS sets are confiugred at least in RAN4 spec.
2. [bookmark: _Toc12718547]Discussion
In feMIMO, the BFD detection for mTRP is configured per TRP rather than per cell:.
[bookmark: _Hlk118229512]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. And the beam failure detection and radio link recovery is performed per TRP rather than per cell if two BFD-RS sets are configured, However, the BFD relaxation is configured per cell rather than per TRP, and for determining whehter the criterion is fulfilled, the following rule is defined in RAN4:
[bookmark: _Hlk117966768]38.133-h70
Note that when multiple resources are configured on a serving cell for RLM or BFD evaluation, the good serving cell quality critierion is considered as fulfilled for the serving cell when any resource configured for the cell fulfills the good serving defined in clause 5.7.13.2 of TS 38.331 [2].
According to the yellow highlighted description, the good serving cell quality criterion for a serving cell would be considered as fulfilled as long as any one RS resource fufill the good serving cell criterion of the serving cell, no matter which BFD-RS set the RS resource is from. 
In addition, In the current R4 specification for BFD relaxation (e.g. subclause 8.5.2.4 and/or subclause 8.5.3.4), only the set  is mentioned for the requirement of the SSB/CSI-RS beam failure detection in relaxation (i.e.) which is not like RAN1 specifiction (e.g.  for legacy BFD,  for BFD for mTRP), and hence the BFD RS resources in the set  for one serving cell would be relaxed according to the R4 spec if the measurement reulst of at least one BFD-RS fulfills the good serving cell criterion. However, it is hard to understand what does  mean in R4 specification when two BFD-RS sets are configured for one CC, If we still assume it is like legacy behavior that set  represents all BFD-RS for one CC, UE may relax the BFD for both TRPs if only one BFD-RS set can fufill the requirement of good serving cell rule. In this case, it not only degrades the performance of mTRP transmission but also deviates the intention of the BFD relaxation.
Above all, it is shown that the R4 spec have not taken the BFD for mTRP into account for BFD relaxation yet. 
Observation 1: BFD is performed per TRP in Rel-17 feMIMO but the assessment of the good serving cell is per Cell. It is just mentioned that  set for requirement of the relaxed beam failure detection in the case of the   is configured for the CC.
In addition, when going through the sub-clause 8.5.1.1/8.5.2.4/8.5.3.4 in RAN4 spec those are related to the BFD relaxation, we can find, only  is mentioned to represent the BFD-RS set for one CC, please see below:
	38.133-h70
8.5.1.1  Introduction of requirements on Link Recovery Procedures for UE configured with relaxed measurements criteria
/*omit for short*/
[bookmark: _Hlk110951116]-	for the serving cells in intra-band carrier aggregation configured with SSB-based or CSI-RS based RLM on SpCell together with CSI-RS based BFD on SCell, when 
-	the good serving cell quality criterion defined in clause 5.7.13.2 of TS 38.331 [2] is fulfilled for the serving cell based on the measurements that are configured for SSB-based or CSI-RS based RLM on SpCell together with CSI-RS based BFD on Scell in the intra-band carrier aggregation if the lowMobilityEvaluationConnected is not configured

/*omit for short*/

The scenario and RS resource configurations in the set  defined in section 8.5.1 apply for this section.
/*omit for short*/
8.5.2.4	Minimum requirement of SSB based beam failure detection for UE fulfilling relaxed measurement criteria
This clause contains minimum requirements for SSB based relaxed beam failure detection.

UE shall be able to evaluate whether the downlink radio link quality on the configured SSB resource in set  estimated over the last TEvaluate_BFD_SSB_Relax ms period becomes worse than the threshold Qout_LR_SSB within TEvaluate_BFD_SSB_Relax ms period.
/*omit for short*/
8.5.3.4	Minimum requirement of CSI-RS based beam failure detection for UE fulfilling relaxed measurement criteria 
This clause contains the minimum requirements for CSI-RS based relaxed beam failure detection.

UE shall be able to evaluate whether the downlink radio link quality on the CSI-RS resource in set  estimated over the last TEvaluate_BFD_CSI-RS_Relax ms period becomes worse than the threshold Qout_LR_CSI-RS within TEvaluate_BFD_CSI-RS_Relax ms period.



However, regarding the BFD for mTRP, two sets  and  are used for representing the BFD-RS Set#1 and BFD-RS set#2：
	8.18.1	Introduction
The UE shall assess the downlink radio link quality of a serving cell based on the reference signal provided in the two sets  and  as specified in TS 38.213 [3] in order to detect beam failure on:
-	PCell in SA, NR-DC, or NE-DC operation mode,
-	PSCell in NR-DC and EN-DC operation mode,
-	SCell in SA, NR-DC, NE-DC or EN-DC operation mode.
The RS resource configurations in the two sets  and  on PCell or PSCell can be periodic CSI-RS resources and/or SSBs. RS resource configuration in the two sets  and  on SCell shall be periodic CSI-RS. UE is not required to perform beam failure detection outside the active DL BWP. UE is not required to meet the requirements in clause 8.18.2 and 8.18.3 if UE does not have configured sets  and . UE is not required to perform beam failure detection on a deactivated SCell, and also not required to perform beam failure detection on resources which is implicitly configured for a deactivated SCell. UE is not required to perform beam failure detection on a SCell on which   and  is not configured. 
/*omit for short*/



It can be seen that, in R4 spec, the BFD for mTRP is not taken into account for the BFD relaxation.
Observation 2: R4 have no yet supported the BFD relaxtion for one serving cell that is configured with two BFD-RS sets. 
According to above observations, ,it does not work when simultaneously configuring the BFD relaxation with two BFD-RS sets from RAN4 perspective. 
From RAN2 point of view, we have two ways to go:
· Option 1: Consider the BFD for mTRP can be configured with BFD relaxation (i.e. keep the conclusion of RAN2#119 emeeting as it is), and send an LS to ask RAN4 how to support BFD relaxation for the case of mTRP and make specification update accordingly.
· Option 2: Consider the BFD for mTRP cannot be configured with BFD relaxation (i.e. reverse the conclusion of the discussion in RAN2#119 emeeting), and one 38.331 CR would be needed from WI ePowerSaving perspecitve.
For option 1, we think the current specification in RAN4 cannot support the BFD relaxation when BFD for mTRP is configured even though RAN2 have confirmed there is no issue to support the simultaneous configuration. an LS including the observation 1 and observation 2 to RAN4 is needed, and acquire the reaction of RAN4 according to those observations 
For option 2, if we decide not to support the simultaneous configuration of the BFD relaxation and BFD per TRP, no issue can be found in R4 spec from WI ePowerSaving perspective, but a CR for TS 38.331 is needed. 
Considering the objective of BFD/RLM relaxation in the WID is decided on the basis of the legacy beam failure recovery mechanism (e.g: only one RS-Set for BFD is present), and R4 still have a lot of similar scenario that two featuers are mixed together, we are afraid R4 cannot react to the LS in time.
In addition, the RRC sepcification after version h20 is formally claimed to be available for products, for avoiding such misalingment and potential risk, we think the BFD relaxation for a serving cell is not supported when two BFD-RS set are configured in Rel-17.
Observation 3: R2 have a common understanding that the vendors can consider the 17.2.0 or later version of RRC spec can be available for R17 product.
So we propose that:
[bookmark: _GoBack]Proposal 1: In rel-17, BFD relaxation is not supported when two BFD-RS sets are configured for a serving cell, that is, the goodServingCellEvaluationBFD should not be simultanesouly configured with failureDetectionSetN for one serving cell.  
the CR is present in R2-2212550 for your understanding
3. Conclusion and proposals 
In this contribution, we discussed BFD relaxation in the case of two BFD-RS sets are configured with the following observations and proposals:
Observation 1: BFD is performed per TRP in Rel-17 feMIMO but the assessment of the good serving cell is per Cell. It is just mentioned that  set for requirement of the relaxed beam failure detection in the case of the   is configured for the CC.
Observation 2: R4 have no yet supported the BFD relaxtion for one serving cell that is configured with two BFD-RS sets. 
Observation 3: R2 have a common understanding that the vendors can consider the 17.2.0 or later version of RRC spec can be available for R17 product.
Proposal 1: In rel-17, BFD relaxation is not supported when two BFD-RS sets are configured for a serving cell, that is, the goodServingCellEvaluationBFD should not be simultanesouly configured with failureDetectionSetN for one serving cell.  
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