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Introduction
In this contribution, we discuss the remaining issues and corrections for PUCCH spatial relation and PDCCH QCL assumption after CBRA-BFR in Rel.16.

PUCCH spatial relation after CBRA-BFR
The beam recovery procedure was introduced so that the UE can quickly discover that its currently configured beams have become non-operational. The UE can then autonomously act to restore the connection to its serving cell by discarding its current beam configuration. Rather than using its configured TCI states and spatial relations, the UE would autonomously choose a TCI state and spatial relation that would maximize the likelihood that it can reach the gNB.
The determination of such spatial recovery parameters has been carefully specified in TS38.213, but only for contention-free beam recovery. However, NR supports also contention-based beam recovery on the SpCell. For contention-based beam recovery, the UE would utilize the contention-based random access procedure (CBRA), as described in 38.213. In this case, since there is no description on which spatial relation the UE would use for PUCCH transmissions after beam failure, the UE would be mandated to follow the spatial relation that is activated for the PUCCH resource(s), despite the fact that these spatial relations are most probably outdated. PUCCH transmissions relying on these configured spatial relations are likely to fail. Hence, we propose to clarify that the UE should use the spatial relation which is used for the PRACH transmission for subsequent PUCCH transmissions also during CBRA-BFR, until it is reconfigured/reactivated by the gNB. 
In RAN2#109bis-e meeting, following agreement was made, and Msg.3 or Msg.A of CBRA-BFR on PCell/PSCell contains BFR MAC CE in Rel.16 [1]. We believe this agreement is related to the proposal of PUCCH spatial relation after CBRA-BFR, and it is necessary to add the applicable condition of “if Msg.3/Msg.A of CBRA-BFR contains the BFR MAC CE”, due to the following reasons:
· The proposal should be only applied to Rel.16 behavior, and BFR MAC CE is only contained in Rel.16.
· During CBRA procedure, it is difficult for gNB to distinguish CBRA is for BFR or other purposes (e.g. UL in sync., HO, etc.). However, in Rel.16, the BFR MAC CE is contained in Msg.3/Msg.A of CBRA-BFR, and gNB can distinguish the CBRA is for BFR or other purposes, by checking whether BFR MAC CE is contained in Msg.3/Msg.A or not.

==================================== RAN2 agreement ==============
BFR on SpCell
1. SpCell BFR enhancement is supported in R16.
2. BFR MAC CE for SCell BFR is used for SpCell BFR reporting (i.e. no new BFR MAC CE is introduced).
3. A single octet bitmap should be used if SpCell beam failure is detected and truncated BFR MAC CE cannot be accommodated in available UL grant.
4. BFR MAC CE for SpCell is only transmitted in Msg3 and MsgA via CBRA. 
5. AC and candidate beam ID is not contained in the BFR MAC CE for SpCell. 
==================================================================

Observation 1:
· Msg.3 and Msg.A of CBRA-BFR on PCell/PSCell contains BFR MAC CE in Rel.16.

Proposal 1:
· During contention-based BFR, if Msg.3 or Msg.A of CBRA-BFR contains BFR MAC CE, the UE shall transmit PUCCH using the spatial filter which is used for the PRACH transmission, until reconfigured/reactivated by the gNB.
· Adopt the following TP in TS38.213 section 6:
	6	Link recovery procedures
--- Omitted ---

After 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where a UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE assumes same antenna port quasi-collocation parameters as the ones associated with index  for PDCCH monitoring in a CORESET with index 0.
For the PCell or the PSCell, if BFR MAC CE [11, TS38.321] is transmitted in Msg3 or MsgA of contention based random access procedure, after 28 symbols from a last symbol of a first PDCCH reception where the UE detects a DCI format with CRC scrambled by C-RNTI and until the UE receives an activation command or configuration to update spatial domain filter for PUCCH resource(s), the UE transmits a PUCCH on a same cell as the PRACH transmission using 
- a same spatial filter as for the last PRACH transmission 


- a power determined as described in Subclause 7.2.1 with , , and , and    
where qnew is the SS/PBCH block index selected for the last PRACH transmission.



PDCCH QCL assumption after CBRA-BFR
After CBRA-BFR, QCL assumptions of PDCCH in CORESETs are also unclear, which means UE shall monitor previous QCL assumption before BFR, and PDCCH reception on the CORESETs are most probably failed. Hence, we propose to update QCL assumption of PDCCH in all CORESETs to qnew after CBRA-BFR.

Proposal 2:
· During contention-based BFR, if Msg.3 or Msg.A of CBRA-BFR contains BFR MAC CE, the UE shall monitor PDCCH in all CORESETs using QCL assumption of SSB index selected for the PRACH transmission.
· Adopt the following TP in TS38.213 section 6:
	6	Link recovery procedures
--- Omitted ---
For the PCell or the PSCell, if BFR MAC CE [11, TS38.321] is transmitted in Msg3 or MsgA of contention based random access procedure, after 28 symbols from a last symbol of a first PDCCH reception where the UE detects a DCI format with CRC scrambled by C-RNTI, the UE monitors PDCCH in all CORESETs on the same cell as the PRACH transmission using the same antenna port quasi-collocation parameters as the ones associate with index using the same antenna port quasi-collocation parameters as the ones associate with index , where qnew is the SS/PBCH block index selected for the last PRACH transmission.



Conclusion
In this contribution, we discussed the remaining issues on PUCCH spatial relation and PDCCH QCL assumption after CBRA-BFR. Based on the discussion, we made the following proposals.
Observation 1:
· Msg.3 and Msg.A of CBRA-BFR on PCell/PSCell contains BFR MAC CE in Rel.16.

Proposal 1:
· During contention-based BFR, if Msg.3 or Msg.A of CBRA-BFR contains BFR MAC CE, the UE shall transmit PUCCH using the spatial filter which is used for the PRACH transmission, until reconfigured/reactivated by the gNB.
· Adopt the following TP in TS38.213 section 6:
	6	Link recovery procedures
--- Omitted ---

After 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where a UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE assumes same antenna port quasi-collocation parameters as the ones associated with index  for PDCCH monitoring in a CORESET with index 0.
For the PCell or the PSCell, if BFR MAC CE [11, TS38.321] is transmitted in Msg3 or MsgA of contention based random access procedure, after 28 symbols from a last symbol of a first PDCCH reception where the UE detects a DCI format with CRC scrambled by C-RNTI and until the UE receives an activation command or configuration to update spatial domain filter for PUCCH resource(s), the UE transmits a PUCCH on a same cell as the PRACH transmission using 
- a same spatial filter as for the last PRACH transmission 


- a power determined as described in Subclause 7.2.1 with , , and , and    
where qnew is the SS/PBCH block index selected for the last PRACH transmission.



Proposal 2:
· During contention-based BFR, if Msg.3 or Msg.A of CBRA-BFR contains BFR MAC CE, the UE shall monitor PDCCH in all CORESETs using QCL assumption of SSB index selected for the PRACH transmission.
· Adopt the following TP in TS38.213 section 6:
	6	Link recovery procedures
--- Omitted ---
For the PCell or the PSCell, if BFR MAC CE [11, TS38.321] is transmitted in Msg3 or MsgA of contention based random access procedure, after 28 symbols from a last symbol of a first PDCCH reception where the UE detects a DCI format with CRC scrambled by C-RNTI, the UE monitors PDCCH in all CORESETs on the same cell as the PRACH transmission using the same antenna port quasi-collocation parameters as the ones associate with index using the same antenna port quasi-collocation parameters as the ones associate with index , where qnew is the SS/PBCH block index selected for the last PRACH transmission.



References
[1] R2-2004301 “Report of 3GPP TSG RAN2#109bis-e meeting, Online”, ETSI MCC, June, 2020.

image1.wmf
new

q


oleObject1.bin

image2.wmf
0

=

u

q


oleObject2.bin

image3.wmf
0

=

l


oleObject3.bin

oleObject4.bin

oleObject5.bin

oleObject6.bin

