3GPP TSG RAN WG1 #106-e		 R1- 2108030
e-Meeting, August 16th – 27th, 2021

Agenda Item:	8.1.2.3
Source: 	ASUSTeK
Title:  	Discussion on beam management for multi-TRP 
Document for:	Discussion and Decision
1. INTRODUCTION
In RAN1#104bis-e meeting, an offline proposal have been made regarding fallback RACH on multiple TRP SpCell without conclusion:
	Offline Proposal (RAN1#104-e): CBRA-based transmission can be triggered on a SpCell for per-TRP BFR as least in the following scenarios
· Scenario 1: When beam failure is detected on all BFD-RS sets on the SpCell 
· FFS: other scenarios
· Scenario 2: at least one TRP fails on SpCell
· Scenario 3: at least one pre-defined TRP fails on SpCell
· Scenario 4: at least one TRP fails and no PUCCH-SR is configured, and no UL grant is available
· Scenario 5: If MAC-CE based reporting does not work (details FFS)
· Scenario 6: When no PUCCH-SR is configured
· NOTE: It is RAN1’s understanding that RAN1 decision does not preclude RAN2 from studying other scenarios. 



2. DISCUSSION
In Rel-17, per-TRP beam failure detection is introduced. That is, for multi-TRP cell, the UE can detect TRP-specific beam failure and trigger TRP-specific BFR for a cell. In Rel-16, SR for SCell BFR is introduced and PCell beam failure triggers a random access procedure. With the introduction of feMIMO, the TRP specific beam failure can occur in both M-TRP PCell and M-TRP SCell. In RAN1#103-e meeting, an agreement has been made that to support a BFRQ framework based on Rel.16 SCell BFR for multi-TRP BFD/BFR and TRP-specific BFD counter and timer are supported. In Rel-16, a BFR is triggered when beam failure is detected for a SCell, and a BFR MAC CE is generated indicating the beam failure of the TRP to the SCell. If no UL grant is available, the UE triggers a Scheduling Request for requesting UL resources to transmit said BFR MAC CE. 
In Rel-17, multi-TRP beam management would be supported for both SpCell and SCell. In Rel-16 legacy BFR procedure for SpCell, a random access procedure in initiated when consecutive beam failure instances are detected. In Rel-17, for a multi-TRP SpCell, when only one of the TRPs of the SpCell experiences beam failure, the UE is still able to perform DL reception on the other TRP; therefore, there’s no need to initiate random access procedure when only one of the TRP (BFD-RS set) experiences beam failure. Instead, SCell BFRQ framework can also apply to SpCell. Beam failure instance detection of each of the TRP can be managed by different BFD-RS sets, and SCell BFR-like mechanism would be supported for both SpCell and SCell TRP-specific beam failure recovery. If beam failure is detected on one of the TRP of the SpCell, the UE can trigger a BFR and generate a BFR MAC CE indicating beam failure of the TRP.
Proposal 1: 	Rel-16 SCell BFRQ framework shall be supported for multi-TRP BFR/BFD on both SpCell and SCell. 

[bookmark: _GoBack]However, if beam failure occurs on both TRPs of a SpCell, it is preferable to switch or fall back to random access procedure. The reason is that when no UL resources are available for BFR MAC CE transmission, the UE should trigger SR for requesting UL resources; however, since both TRP encounters beam failure, the UE may not be able to successfully receive UL grant provided by NW on the SpCell, and therefore the BFR MAC CE cannot be transmitted. If configured with contention-free RA resources for BFRQ, the UE can prioritize the use of contention-free RACH resources, otherwise the UE should perform CBRA for BFRQ.
Another scenario where initiating a random access procedure is needed for BFRQ on SpCell is that when at least one TRP fails and no PUCCH-SR is configured, and no UL grant is available (i.e. scenario 4 in offline proposal in 104-e). When the UE does not have UL grant for transmitting BFR MAC CE and not having available SR for requesting UL grants, initiating a random access procedure is the only available option for the UE to indicate beam failure on SpCell to the network.

Proposal 2: 	UE initiates random access procedure on SpCell for per-TRP BFR when beam failure is detected on all BFD-RS sets of the SpCell. Support both CBRA and CFRA-based (if configured) transmission. 
Proposal 3: 	UE initiates random access procedure on SpCell for per-TRP BFR when at least one TRP fails and no PUCCH-SR is configured, and no UL grant is available.

3. CONCLUSION
In this contribution, we have following proposal:
Proposal 1: 	Rel-16 SCell BFRQ framework shall be supported for multi-TRP BFR/BFD on both SpCell and SCell. 
Proposal 2: 	UE initiates random access procedure on SpCell for per-TRP BFR when beam failure is detected on all BFD-RS sets of the SpCell. Support both CBRA and CFRA-based (if configured) transmission. 
Proposal 3: 	UE initiates random access procedure on SpCell for per-TRP BFR when at least one TRP fails and no PUCCH-SR is configured, and no UL grant is available.
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