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[bookmark: _Ref488331639]Introduction 
New WID for further enhancing NR MIMO [1] includes the objective of enhancement on beam management enhancement for multi-TRP system. And RAN1 has discussed the TRP-specific BFR for several meetings.
1. Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2:
a. Identify and specify features to improve reliability and robustness for channels other than PDSCH (that is, PDCCH, PUSCH, and PUCCH) using multi-TRP and/or multi-panel, with Rel.16 reliability features as the baseline 
b. Identify and specify QCL/TCI-related enhancements to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception
c. Evaluate and, if needed, specify beam-management-related enhancements for simultaneous multi-TRP transmission with multi-panel reception
d. Enhancement to support HST-SFN deployment scenario:
i. Identify and specify solution(s) on QCL assumption for DMRS, e.g. multiple QCL assumptions for the same DMRS port(s), targeting DL-only transmission
ii. Evaluate and, if the benefit over Rel.16 HST enhancement baseline is demonstrated, specify QCL/QCL-like relation (including applicable type(s) and the associated requirement) between DL and UL signal by reusing the unified TCI framework 
In this contribution, we discuss the RAN2 specification impacts of per-TRP beam failure recovery based on the agreement made in RAN1. 
[bookmark: _Ref178064866]Discussion
Beam failure detection
In R15 and R16, the beam failure detection for SpCell and Scell is perform in MAC based on the beamFailureDetectionTimer and BFI_COUNTER, i.e. UE counts the beam failure instance received from lower layer, if BFI_COUNTER reaches the maximal value, UE trigger the BFR procedure.  
-------------------------------From 38.321 --------------------------------------------------
The MAC entity shall for each Serving Cell configured for beam failure detection:
1>	if beam failure instance indication has been received from lower layers:
2>	start or restart the beamFailureDetectionTimer;
2>	increment BFI_COUNTER by 1;
2>	if BFI_COUNTER >= beamFailureInstanceMaxCount:
3>	if the Serving Cell is SCell:
4>	trigger a BFR for this Serving Cell;
3>	else:
4>	initiate a Random Access procedure (see clause 5.1) on the SpCell.
-------------------------------From 38.321 --------------------------------------------------
For TRP-specific BFR, it has been agreed in RAN1 that TRP-specific BFD counter and timer is introduced.
RAN1 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

Such detection procedure should now be made on a per TRP configured for BFD, that is, for each TRP configured for BFD, gNB configures the beamFailureDetectionTimer, beamFailureInstanceMaxCount as well as BFI_COUNTER separately.
[bookmark: _Toc79140425]The TRP-specific beam failure detection is per TRP.
TRP-specific BFR MAC CE
As agreed in RAN1, TRP-specific beam failure is reported to network via the BFR MAC CE, and the content of the MAC CE includes CC index, new beam info and whether the new candidate beam is available as well as TRP information, which is similar as the SCell BFR procedure.
RAN1 Agreement
For BFRQ of M-TRP BFR
· 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)
· FFS: UE behavior when TRP failure status is different across cells
· FFS: Whether PUCCH SR resource can be configured with 2 spatial relations

And RAN2 can start designing the TRP-specific BFR MAC CE upon RAN1 finalize the study on whether/what information of failed TRP(s) is conveyed in the MAC-CE.
[bookmark: _Toc79140426]R16 BFR MAC CE is considered as a baseline for TRP-specific BFR MAC CE design. 
[bookmark: _Toc79140427] For each TRP, the TRP BFR MAC CE indicates the following information:
[bookmark: _Toc79140428] -	information about the failed CC indication;
[bookmark: _Toc79140429]-   information about the failed TRP index;
[bookmark: _Toc79140430]-	indication if a new candidate beam RS is detected or not;
[bookmark: _Toc79140431]-	new candidate beam RS index (if available).

SR configuration for TRP-BFR
In R16 SCell BFR, UE may trigger the SR for SCell beam failure recovery for each SCell for which BFR has been triggered if the available UL grant is not able to accommodate the BFR MAC CE. Similar as SCell BFR, TRP-BFR may also trigger a SR to request the UL grant for BFR MAC CE transmission.
RAN1 has agreed that a UE can be configured with up to 2 PUCCH-SR resources in a cell group, and based on current RAN2 specification, UE can be configured with at most one PUCCH resource for a SR configuration. By considering both the RAN2 limitation and RAN1 agreement, the most straightforward way is to associate the two configured PUCCH resources with separate SR configuration for each TRP. 
[bookmark: _Toc79140432]Up to two SR ID is configured for TRP-BFR within the same cell group, each SR ID associate with a PUCCH resource.
BFR completion
R16 SCell BFR completion relies on a successful reception of a PDCCH which is addressed to C-RNTI and contains the uplink grant for a new transmission, and the new transmission use same HARQ process for the transmission of the BFR MAC CE or Truncated BFR MAC CE which contains beam failure recovery information of the corresponding Serving Cell.
RAN1 Agreement
BFRQ response 
· Support at least the same gNB response as in Rel.16 SCell BFR (i.e. DCI with toggled NDI scheduling a same HARQ process ID as the PUSCH carrying BFRQ MAC-CE)

Based on the RAN1 agreement, TRP-specific BFR response is supported same as in SCell BFR, i.e. DCI with toggled NDI scheduling a same HARQ process ID as the PUSCH carrying BFRQ MAC-CE. That is, the same BFR completion condition can be applied for TRP-specific BFR procedure as well. 
[bookmark: _Toc79140433]The TRP-BFR is considered as successfully completed if a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received.
Conclusion
Based on the discussion above, we have the following proposals:
Proposal 1	The TRP-specific beam failure detection is per TRP.
Proposal 2	R16 BFR MAC CE is considered as a baseline for TRP-specific BFR MAC CE design.
Proposal 3	For each TRP, the TRP BFR MAC CE indicates the following information:
-	information about the failed CC indication;
-   information about the failed TRP index;
-	indication if a new candidate beam RS is detected or not;
-	new candidate beam RS index (if available).
Proposal 4	Up to two SR ID is configured for TRP-BFR within the same cell group, each SR ID associate with a PUCCH resource.
[bookmark: _GoBack]Proposal 5	The TRP-BFR is considered as successfully completed if a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received.
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