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1. Introduction
In RAN1#103-e meeting, it was agreed to have discussion to down select from agreed options for multi-TRP SR resource and configuration:
	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

Agreement

· Support a BFRQ framework based on Rel.16 SCell BFR BFRQ 

· In RAN1#104-e, select one from the following options

· Option 1: Up to one dedicated PUCCH-SR resource in a cell group

· A cell group refers to either MCG, SCG, or PUCCH cell group

· FFS: number of spatial filters associated with the PUCCH-SR resources  

· FFS: How the SR configuration is done

· Option 2:  Up to two (or more) dedicated PUCCH-SR resources in a cell group

· A cell group refers to either MCG, SCG, or PUCCH cell group

· FFS: whether each PUCCH-SR resource is restricted to be associated to one spatial filter

· FFS: How the SR configuration is done




In this contribution, we discuss PUCCH-SR resource allocation for supporting multi-TRP SCell BFR BFRQ.
2. Discussion
In RAN1#103 meeting, it was agreed to support TRP-specific BFD counter and timer in the MAC procedure. 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 BFR 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, and SR-PUCCH resource allocation should consider both M-TRP PCell and M-TRP SCell cases.
Multiple PUCCH-SR resource for Multi-TRP BFR

 For a M-TRP Serving Cell with PUCCH resources (e.g. a PCell or a PUCCH SCell), a UE could trigger a TRP-specific beam failure for one TRP. In legacy Rel-16 SR configuration, only one SR ID is configured for BFR. For a M-TRP PCell with a first TRP and a second TRP, if only one BFR-SR resource, which is associated with the first TRP, is configured, a BFR triggered for the first TRP cannot be transmitted successfully since no SR resource is available for the second TRP, which is still in good channel condition. In order to successfully transmit SR on a TRP that is in good channel condition when TRP-specific BFR is triggered, it is beneficial to configure two pre-TRP PUCCH-SR resources for a cell group.
From another point of view, in Rel-16, only SCell(s) can trigger a SR for BFR, and the network can avoid scheduling UL grant for BFRQ messages on a beam failure cell by scheduling UL grant on the PCell. With introduction of M-TRP PCell and TRP-specific BFD for PCell, if a PUCCH-SR resource is common or shared between PCell and SCell(s), the network cannot determine whether the BFR is triggered on PCell or on SCell(s), and it will be difficult for the network to schedule UL grant for BFRQ messages on a cell that has no beam failure issue.  Therefore, it will also be beneficial to configure two PUCCH-SR resources for a cell group for PCell and SCell BFRQ respectively. 

For a BFR triggered by a M-TRP SCell, a SR can be triggered in order to obtain UL resource for transmit BFRQ message (e.g. BFR MAC CE-like message as in Rel-16.). For the purpose of obtaining UL resources, one PUCCH-SR resource for SCell BFR is needed. However, since it is beneficial to have two PUCCCH-SR resource for M-TRP BFR for PCell as described above, it is better to have unified configuration among PCell and SCells in a cell group (i.e. two PUCCH-SR resource for a cell group). In addition, in TRP-specific BFR scenario, it is beneficial for the network to acknowledge which TRP has triggered a BFR through the SR transmitted by the UE. The network could decide whether to provide transmission adjustment for the SCell or release the failed TRP (i.e. fallback to single TRP SCell) in advance.
Proposal 1:
Support Up to two (or more) dedicated PUCCH-SR resources in a cell group
Configuration for Multiple PUCCH-SR resources
In Rel-16, a SR configuration for SCell BFR, associated with a single Scheduling request ID (schedulingRequestID-BFR-SCell-r16), is configured in MAC-CellGroupConfig. The Scheduling request ID indicates a set of periodic PUCCH resources for Scheduling Request (indicated via SchedulingRequestResourceConfig). In order to configure multiple (two) PUCCH-SR resources for a cell group, several configuration method can be considered:

Option 1: The network provides two SR configurations. In MAC-CellGroupConfig, two Scheduling request ID (i.e. two SchedulingRequestResourceConfig) are provided to the UE. Each SR configurations indicates a set of PUCCH resources for SR transmission. Each of the two SR configuration can be further associated with a TRP (e.g. additional association between SR configuration and CORESET pool index or BFD-RS).
Option 2: The network provides one single SR configuration, where the SR configuration includes two set of PUCCH resources (e.g. two PUCCH-ResourceId). Each of the two PUCCH resources can be further associated with a TRP (e.g. additional association between SR configuration and CORESET pool index or BFD-RS).
Proposal 2:  
The gNB configures SR configuration for M-TRP BFR via one of the two options:

· Option 1: The network provides two SR configurations. Each SR configurations indicates a set of PUCCH resources.
· Option 2: The network provides one single SR configuration, where the SR configuration includes two set of PUCCH resources

3. Conclusion

In this contribution, we have following proposals:
Proposal 1:
Support Up to two (or more) dedicated PUCCH-SR resources in a cell group
 Proposal 2:  
The gNB configures SR configuration for M-TRP BFR via one of the two options:

· Option 1: The network provides two SR configurations. Each SR configurations indicates a set of PUCCH resources.
· Option 2: The network provides one single SR configuration, where the SR configuration includes two set of PUCCH resources
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