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Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]In this paper, we would like to discuss the remaining issues on BFD-RS set configuration and make some proposals. 
Discussion
2.1 Configuring explicit BFD-RS set by RRC signaling and MAC CE
At last RAN1 meeting, it was agreed that [1]: 
Support to configure/update explicit BFD -RS set by RRC signaling and MAC CE signaling. 
As discussed in another Fujitsu contribution [2], we propose that RAN2 should support to configure/update explicit BFD-RS set by MAC CE and RRC signaling. We prefer indicating an association between TCI state for PDCCH and a BFD RS in the explicit BFD-RS set via RRC signaling and using existing TCI State Indication MAC CE to update BFD-RS resource(s) implicitly.
Based on these, there are two alternatives to implement the RRC signaling:
· Alt.1: add TCI state(s) information to BFD-RS configuration
· Alt.2: add BFD-RS information to TCI state configuration
We prefer Alt. 1 considering forward compatibility. For Rel-17 unified TCI State framework, mTRP operation is considered and thus BFD-RS configuration should be associated with Rel-16 TCI state configuration. However, one objective of Rel-18 MIMO is to apply Unified TCI State framework to multi-TRP operation. In this case, BFD-RS configuration can be associated with the Unified TCI State(s). If Alt.2 is used, RAN2 needs to add BFD-RS information to TCI state configuration in this release and add BFD-RS information to the Unified TCI State configuration in the next release. In other words, Alt.2 incurs duplicate work in different releases. So, we prefer adding TCI state(s) information to BFD-RS configuration.
Proposal 1: Add TCI state(s) information to BFD-RS configuration in RRC signaling.
Therefore, up to 64 reference signals per BFD-RS set can be provided by RRC signaling and 1 or 2 per set can be configured or updated by MAC CE. The UE uses the RS provided by MAC CE for beam failure detection. If no RS is provided by MAC CE, the UE considers that no RS is configured for beam failure detection and thus the UE uses the RS determined according to TCI state(s) for PDCCH reception for beam failure detection.
Proposal 2: For ASN.1 detail, maxNrofBFDResourcePerSet-r17 is 64 and the editor’s note can be removed.
If Proposal 2 is agreed, the number of configurable BFD-RS is different for cell specific BFD and TRP specific BFD. So, RS for TRP specific BFD should be introduced, e.g. called BeamFailureDetectionRS.
Proposal 3: For ASN.1 detail, BeamFailureDetectionRS, i.e. RS for TRP specific BFD is introduced.
2.2 Problems in explicit BFD-RS set configuration by existing RRC signaling 
According to existing RRC signaling [3] for explicit BFD-RS set configuration, the following possibilities can be supported:
· Possibility 1: BFD-RS are included in two BFD-RS sets with respective set ID (BFDRSSetId-r17)
In this case, both BFD-RS sets are explicitly configured.
· Possibility 2: BFD-RS are included in one BFD-RS set with set ID (BFDRSSetId-r17 with value 1 or value 2)
In this case, the BFD-RS set with BFDRSSetId-r17 is explicitly configured. This configuration can be used for delta configuration or only one BFD-RS set configuration. However, we don’t think that the latter one is supported by the physical layer. If this configuration is used for delta-configuration, Need M should be used.
· Possibility 3: BFD-RS are included in one BFD-RS set without set ID
In this case, RS for beam failure detection is explicitly configured but the BFD-RS set is not indicated explicitly. We don’t think that this is supported by the physical layer.
RAN2 asked RAN1 for these possibilities in the LSout [4] at the ASN.1 meeting. We assume that only Possibility 1 is required and thus RRC signaling should exclude Possibility 2 and Possibility 3. Based on these, some modifications to the existing RRC signaling are proposed.
[bookmark: _GoBack]Proposal 4: For ASN.1 detail, modify the need code for the field failureDetectionSet1-r17 to Need M if delta configuration for one BFD-RS set is required.
Proposal 5: For ASN.1 detail, specify when to configure explicit BFD-RS sets. E.g. for failureDetectionSet2-r17, specify that: for SCell addition, the field is mandatory present if the field failureDetectionSet1-r17 is included; otherwise, it is absent; for other cases except SCell addition, the field is optional, Need M.
In addition, there is misalignment between RRC signaling and MAC CE. In RRC signaling, 1 or 2 is used for BFD-RS set ID while BFD-RS set 0/1 is used in Enhanced BFR MAC CEs according to TS 38.321 [5]. So, we propose to align RRC signaling and MAC CE.
Proposal 6: Use the same value for BFD-RS set ID in RRC signaling and MAC CE.
Conclusion
[bookmark: OLE_LINK3]In this contribution, we have some discussions on the RRC signaling of explicit BFD-RS set configuration and the following proposals are made:
Configuring explicit BFD-RS set by RRC signaling and MAC CE 
Proposal 1: Add TCI state(s) information to BFD-RS configuration in RRC signaling.
Proposal 2: For ASN.1 detail, maxNrofBFDResourcePerSet-r17 is 64 and the editor’s note can be removed.
Proposal 3: For ASN.1 detail, BeamFailureDetectionRS, i.e. RS for TRP specific BFD is introduced.
Problems in explicit BFD-RS set configuration by existing RRC signaling
Proposal 4: For ASN.1 detail, modify the need code for the field failureDetectionSet1-r17 to Need M if delta configuration for one BFD-RS set is required.
Proposal 5: For ASN.1 detail, specify when to configure explicit BFD-RS sets. E.g. for failureDetectionSet2-r17, specify that: for SCell addition, the field is mandatory present if the field failureDetectionSet1-r17 is included; otherwise, it is absent; for other cases except SCell addition, the field is optional, Need M.
Proposal 6: Use the same value for BFD-RS set ID in RRC signaling and MAC CE.
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