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1. INTRODUCTION
In RAN1#104bis-e meeting, inter-Cell multi-TRP operation is discussed and definition of non-Serving Cell is introduced:
	Agreement
· For intercell MTRP operation, 1 additional PCI different from the serving cell PCI is supported per CC
· The additional PCI is the one associated with one or more TCI states that are activated for [CSI-RS for CSI]/PDSCH/PDCCH, per CC.


[bookmark: _GoBack]And in RAN1#106bis-e meeting, configuration of association between BFD-RS set and SR configuration for per-TRP SpCell is agreed, while SCell remains FFS:
	Agreement
Support to configure an association between a BFD-RS set on SpCell and a PUCCH-SR resource / SR configuration for per TRP BFR.
· FFS: Configure an association between a BFD-RS set on SCell and a PUCCH-SR resource / SR configuration for per TRP BFR


In this contribution, we discuss enhancements required for supporting inter-Cell multi-TRP operation.
2. DISCUSSION
Beam management for Multi-TRP inter-Cell operation
In previous RAN1 meetings, agreements have 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. 
	RAN1#103-e:
From GTW sessions:
Agreement
Support TRP-specific BFD counter and timer in the MAC procedure
· The term TRP is used only for the purposes of discussions in RAN1 and whether/how to capture this is FFS
RAN1#104-e
Agreement
For BFRQ of M-TRP BFR
· Option 3: Up to two dedicated PUCCH-SR resources in a cell group
· FFS: Whether PUCCH-SR for SCell can be reused for M-TRP
· Support BFRQ MAC-CE that can convey information of failed CC indices, one new candidate beam for the failed TRP/CC (if found), and whether new candidate beam is found
· Support at least indication of a single TRP failure 
· FFS: whether/what information of failed TRP(s) is conveyed in the MAC-CE
· FFS: whether/how to support  indication of more than one TRP failure, corresponding BFR procedure, and applicable cell type (SCell vs. SpCell)




The agreement and follow up discussions were made considering intra-Cell multi-TRP operation for Serving Cells only. In RAN1#104b-e meeting, the purpose of non-Serving Cell (Cell associated with different PCI from Serving Cell) is introduced as to perform downlink receptions (PDCCH, PDSCH) with activated TCI states. That is, the network could schedule DCI from both Serving Cell and a non-Serving Cell to schedule TB transmissions to a UE. In order to successfully receive DL transmissions from the network via a non-Serving Cell, the UE should be able to detect beam conditions and be able to report beam failure to network for changing suitable beams, which leads to the need of supporting similar procedures as in beam failure recovery procedures in Serving Cell. In addition, in the discussion of L1/L2 inter-Cell mobility, in order to provide network with channel quality information for L1/L2 mobility, L1 reporting for non-Serving Cells has been introduced and under discussion. It is beneficial to also introduce beam-level detection for TCI states activated for non-Serving Cell DL reception besides mobility scenarios. Therefore, we propose to confirm that agreements regarding beam failure recovery mechanism is supported for both Serving Cell and non-Serving Cell in inter-Cell multi-TRP operation, in addition to intra-Cell multi-TRP operation.

Proposal 1: 	Confirm that TRP-specific BFD counter and timer in the MAC procedure is supported on both Serving Cell and non-Serving Cell in inter-Cell multi-TRP operation. 
Proposal 2: 	Confirm that BFRQ framework based on Rel.16 SCell BFR BFRQ is supported on both Serving Cell and non-Serving Cell in inter-Cell multi-TRP operation. 
To support BFRQ procedure for non-Serving Cell, another topic is configuration of PUCCH-SR resource for indicating beam failure on a non-Serving Cell in inter-Cell multi-TRP operation. According to current agreement, up to two dedicated PUCCH-SR resources would be configured in a cell group, and an association between BFD-RS set on SpCell and PUCCH-SR resource is agreed. One Question raised for inter-cell mTRP operation would be whether up to two PUCCH-SR resource should be supported, and whether the same TRP-SR resource association should be applied to TRP/BFD-RS set of non-serving cell of a SpCell. Advantages of having up to two PUCCH-SR resource are that it’s the same design as intra-cell mTRP operation, and the gNB can acknowledge the failed TRP based on received SR resources and provide suitable UL grants for transmission on unaffected TRPs; .
Proposal 3:    RAN1 discuss whether up to two PUCCH-SR resources are supported in a cell group for inter-cell mTRP operation.
If up to two PUCCH-SR resources are supported, the next question would be whether to configure PUCCH-SR resource on the non-serving cell. By configuring PUCCH-SR resource on non-serving cells, the UE can transmit SR on the non-serving cells when SpCell encounters UL transmission issues, and the UE can transmit beam failure information on gNB via non-serving cells to help resolve beam failure detected on SpCell.
Proposal 4:    If up to two PUCCH-SR resources are supported for inter-cell mTRP operation, RAN1 discuss whether to configure PUCCH-SR resource(s) on non-serving cell(s).

If similar mechanism would be applied to both intra-Cell and inter-Cell multi-TRP operation and up to two PUCCH-SR resources are supported for SpCell and its non-serving cell, one of the two dedicated PUCCH-SR resource in a cell group should be associated with the non-Serving Cell, where the UE performs inter-Cell operation on the non-Serving Cell and a Serving Cell in the cell group, and gNB can acknowledge the cell associated with the failed TRP based on the PUCCH-SR-resource/SR configuration. 
Proposal 5: 	If two dedicated PUCCH-SR resources is supported for inter-cell mTRP operation, a dedicated PUCCH-SR resource in a cell group should be associated with a non-Serving Cell, where the UE performs inter-Cell multi-TRP operation on the non-Serving Cell and a Serving Cell in the cell group. 
In intra-TRP operation, Rel-16 SCell BFR-like procedure is initiated when one of the TRP for a mTRP SpCell fails, and it was agreed that a fallback RACH is initiated when all BFD-RS sets of the SpCell is detected with beam failure:
	Agreement
RACH-based transmission can be triggered on a SpCell at 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


If only one PUCCH-SR resource is support in inter-cell mTRP operation, where there is one single TRP for SpCell, if beam failure is detected on the TRP/BFD-RS set associated with SpCell, it should be considered as a fallback scenario to perform RACH-based beam failure recovery procedure, regardless of whether TRP/BFD-RS sets associated with non-Serving Cell TRP is detected with beam failure or not since there’s no additional PUCCH-SR resource to indicate gNB to schedule proper UL grant to transmit beam failure information. An example table of triggering different BFR procedure in different scenarios for inter-cell mTRP operation if one PUCCH-SR resource is configured for inter-cell mTRP SpCell is shown in Table 1 below:
	
	Beam failure on TRP of non-serving cell associated with SpCell
	No beam failure on TRP of non-serving cell associated with SpCell

	Beam failure on TRP of SpCell 
	RACH-based BFR 
	RACH-based BFR

	No beam failure on TRP of  SpCell
	PUCCH-based BFR
	-


Table 1. beam failure recovery procedure for inter-cell mTRP operation.
Proposal 6:    If one PUCCH-SR resource is supported for inter-cell mTRP operation, adopt table 1 for initiating BFR procedure for inter-cell mTRP SpCell regarding different scenarios of beam failure detection.
3. CONCLUSION
In this contribution, we have following proposal:
Proposal 1: 	Confirm that TRP-specific BFD counter and timer in the MAC procedure is supported on both Serving Cell and non-Serving Cell in inter-Cell multi-TRP operation. 
Proposal 2: 	Confirm that BFRQ framework based on Rel.16 SCell BFR BFRQ is supported on both Serving Cell and non-Serving Cell in inter-Cell multi-TRP operation. 
Proposal 3:    RAN1 discuss whether up to two PUCCH-SR resources are supported in a cell group for inter-cell mTRP operation.
Proposal 4:    If up to two PUCCH-SR resources are supported for inter-cell mTRP operation, RAN1 discuss whether to configure PUCCH-SR resource(s) on non-serving cell(s).
Proposal 5: 	If two dedicated PUCCH-SR resources is supported for inter-cell mTRP operation, a dedicated PUCCH-SR resource in a cell group should be associated with a non-Serving Cell, where the UE performs inter-Cell multi-TRP operation on the non-Serving Cell and a Serving Cell in the cell group. 
Proposal 6:    If one PUCCH-SR resource is supported for inter-cell mTRP operation, adopt table 1 for initiating BFR procedure for inter-cell mTRP SpCell regarding different scenarios of beam failure detection.
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