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In RAN1 #102-e, the following agreements were approved:
	Agreement
Study Rel.17 enhancements on beam management for multi-TRPs with following priority
· High priority:
· Beam measurement/reporting enhancement
· Beam failure recovery for multi-TRP
· Low priority
· Simultaneous reception of same type of channel/RS with different QCL-TypeD
· Simultaneous reception of different type of channel/RS with different QCL-TypeD

Agreement
· Evaluate enhancement to enable per-TRP based beam failure recovery starting with Rel-15/16 BFR as the baseline.
· Consider following potential enhancement aspects to enable per-TRP based beam failure recovery 
· Issue 1: TRP-specific BFD
· Issue 2: TRP-specific new candidate beam identification
· Issue 3: TRP-specific BFRQ
· Issue 4: gNB response enhancement
· Issue 5: UE behavior on QCL/spatial relation assumption/UL power control for DL and UL channels/RSs after receiving gNB response




In this contribution, we provide our views on per-TRP based beam failure recovery.
Per-TRP based beam failure recovery
For reducing scheduling complexity of considering the non-ideal backhaul between TRPs, the UE could be scheduled with fully/partially/non-overlapped PDSCHs transmitted from 2 TRPs with independent scheduler, where each PDSCH is scheduled by CORESETs that the UE uses for monitoring PDCCH transmitted from the corresponding TRP. In this case, as shown in Fig.1, UE needs to monitor beam failure detection (BFD) RSs transmitted from two TRPs, where the BFD RS and the corresponding CORESET have the same beam direction. According to the behaviour of Rel-15/16, beam failure recovery (BFR) procedure is triggered based on the event that all the control beams are failure. 
[image: ]
Figure 1 Multi-DCI based M-TRP operation
However, as shown in Fig.2, if all the control beams belonging to one TRP are failure due to e.g., blockage, BFR can not be triggered. In this case, the system would loss the efficiency of resource-utilization if UE misses detection of the DCI transmitted from the TRP which is beam failure. Besides, in Rel-16, if scheduling offset between DCI and the corresponding PDSCH less than a threshold, UE may assume two default TCI states for buffering the potential PDSCHs reception. In this case, the UE would waste power for still turning on the default beam for receiving the signal transmitted from the TRP which is beam failure. Hence, the per-TRP based beam failure detection procedure is needed, when the UE is configured with multiple TRP operation. 
[image: ]
Figure 2 BFD procedure 
[bookmark: _GoBack]To performing per-TRP based BFD, UE needs to separate two groups of BFD RS, where each group corresponds to one TRP. In this case, UE is able to monitor the beam state of each TRP. One possible way is that each BFD RS is associated with a value of CORESETPoolIndex, when UE is configured with multiple TRP operation. Those BFD RSs associated with the same value of CORESETPoolIndex belong to a group. According to this association, the UE can declare one TRP is beam failure when the number of beam failure instances corresponding to those BFD RSs of that TRP is large than a threshold and then UE could try to find a new candidate beam corresponding to the TRP which is declared beam failure for further reconnection.   
Proposal 1: For TRP-specific BFD, each BFD RS is associated with a value of CORESETPoolIndex, and UE monitors BFD RS associated with the same value of CORESETPoolIndex to assess the radio link quality of the corresponding TRP, when UE is configured with multiple TRP operation

Once UE declares one TRP is beam failure, the UE would monitors candidate beam RSs to find a new candidate beam. UE may not necessary to search all the candidate beam to find a new beam. If the set of candidate beam RS is not divided into two groups where each group corresponds to one TRP, UE may find a new beam from those candidate beam RSs which transmit from the TRP which is not beam failure. In this case, each candidate beam RS can be associated with a value of CORESETPoolIndex. Those candidate beam RSs associated with the same value of CORESETPoolIndex belong to a group. UE monitors candidate beam RS associated with the same value of CORESETPoolIndex to find a new candidate beam of the corresponding TRP, after UE declares the corresponding TRP is beam failure.
Proposal 2: For TRP-specific new candidate beam identification, each candidate beam RS is associated with a value of CORESETPoolIndex, and UE monitors candidate beam RS associated with the same value of CORESETPoolIndex to find a new candidate beam of the corresponding TRP, after UE declares the corresponding TRP is beam failure
[bookmark: _Ref129681832]Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we have the following proposals:
Proposal 1: For TRP-specific BFD, each BFD RS is associated with a value of CORESETPoolIndex, and UE monitors BFD RS associated with the same value of CORESETPoolIndex to assess the radio link quality of the corresponding TRP, when UE is configured with multiple TRP operation
Proposal 2: For TRP-specific new candidate beam identification, each beam identification RS is associated with a value of CORESETPoolIndex, and UE monitors candidate beam RS associated with the same value of CORESETPoolIndex to find a new candidate beam of the corresponding TRP, when UE declare the corresponding TRP is beam failure
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