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1	Introduction
RAN1 is currently specifying beam failure recovery for SCell as part of MIMO enhancements. In the previous RAN2#107 meeting, it was concluded to support the MAC CE based SCell BFR reporting and an LS was sent to RAN1 in R2-1911795 to confirm this along with specific questions – RAN1 in turns replied to these in R1-1909833. The RAN1 LS is reflected below for convenience:
	1. Response/information on SCell BFR:
Response
RAN1 would like to thank RAN2 for the questions on SCell BFR and RAN1 responses are provided as follows. 

Q1: Can the UE transmit BFR MAC CE using UL grant of any serving cell or should there be a restriction not to send it on failed serving cell(s)?
R1: At least from RAN1 perspective, there is no need for introducing such restrictions on MAC CE transmission for BFR in Rel-16.

Q2: If the UE already has the UL grant on serving cell(s) on which BFR MAC CE can be transmitted based on the answer to question 1, is the UE still required to transmit SR-like indication for BFR?
R2: In this case, UE is not required to transmit SR-like indication for SCell BFR.

Q3: Is there a case where the SR-like dedicated PUCCH resource for SCell BFR is not configured? If the SR-like dedicated PUCCH resource is not configured, one possible option being considered by RAN2 is that the UE follows the existing framework for requesting uplink resources when no uplink resources are available (i.e. performs CBRA on SpCell).
R3: RAN1 did not discuss this case. RAN1 plans to conclude on this by RAN1#98bis.

Q4: Is the SR-like dedicated PUCCH resource for SCell BFR configured for each SCell separately or is it common for all SCell(s) of the same cell group (i.e. MCG/SCG)?
R4: The SR-like dedicated PUCCH resource for SCell BFR is not configured separately for each SCell. 

Q5: What conditions are used for the (successful) completion of the SCell BFR?
[bookmark: _Hlk20864545]R5: When UE receives beam failure recovery response (BFRR) to step 2, UE can consider BFR procedure is finished, where the BFRR to step 2 is a normal uplink grant to schedule a new transmission for the same HARQ process as PUSCH carrying the step 2 MAC CE, which is the same as normal “ACK” for PUSCH.

Additional information
RAN1 would like to provide the following additional information on SCell BFR to RAN2.
· RAN1 suggests RAN2 to give higher priority for SCell BFR MAC CE than at least UL data, and also higher priority for SCell BFR PUCCH than normal SR
· The details on MAC CE for BFR, and whether to transmit a MAC CE to carry BFRQ information for 1 SCell or multiple SCells is up to RAN2
· RAN1 identified that beam failure on multiple SCells can occur simultaneously but have not reached consensus on how often this occurs



In this contribution, the procedure for SCell BFR is discussed.
2	Discussion
2.1	Beam failure detection
Beam failure detection (BFD) for SpCell in Rel-15 is specified as follows in TS 38.321 as highlighted below:
	[bookmark: _Toc20428316]5.17	Beam Failure Detection and Recovery procedure
(…)
The MAC entity shall:
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>	initiate a Random Access procedure (see clause 5.1) on the SpCell.
1>	if the beamFailureDetectionTimer expires; or
1>	if beamFailureDetectionTimer, beamFailureInstanceMaxCount, or any of the reference signals used for beam failure detection is reconfigured by upper layers:
2>	set BFI_COUNTER to 0.



Such detection procedure should now be made on a per serving cell configured for BFD, that is, for each serving cell configured for BFD, the gNB configures the parameters beamFailureDetectionTimer and beamFailureInstanceMaxCount; furthermore, BFI_COUNTER is serving cell specific. 
Proposal 1: gNB configures beamFailureDetectionTimer and beamFailureInstanceMaxCount parameters for each serving cell configured for BFD. Furthermore, BFI_COUNTER is applied similarly serving cell specifically.
2.2	Mapping restrictions for the SCell BFR MAC CE
As agreed, the failed SCell(s) will be reported to the NW via newly defined MAC CE. When the beam failure is detected on an SCell, it seems straightforward to assume the UE should not transmit the failure report towards the UL of that SCell. However, RAN1 responded to RAN2 they don’t see a need for restricting the SCell BFR MAC CE transmission in UL. This seems to stem from the fact that, so far, RAN1 has considered mainly DL only SCell in which case the UL would naturally go via another path (like PCell).
To ensure best possible chances for the SCell BFR MAC CE to reach the gNB upon beam failure detection, mapping restrictions for the MAC CE should be defined such that it shall not be multiplexed on UL grants received on the failed SCells. Such mapping restrictions can follow the Rel-15 principle applied for logical channels. In case UE has UL grant available on a non-failed serving cell, it can multiplex the SCell BFR MAC CE there and no BFR specific SR signal need to be triggered; otherwise, the Scheduling Request procedure should be triggered.
Proposal 2: UE shall not multiplex the SCell BFR MAC CE on UL grants available on failed SCells.
Proposal 3: In case there is no UL grants available for transmitting the SCell BFR MAC CE, Scheduling Request is triggered.
2.3	Scheduling Request for SCell BFR
As agreed by RAN1 and provided in their response LS, UE can be configured with a SR-like dedicated PUCCH resource for SCell BFR which indicates to the NW that beam failure is detected in at least on SCell and UL resources are requested to send out the SCell BFR MAC CE for more granular information to the NW. It should be noted that with such SCell BFR SR resource, NW is able to schedule the UE with an UL grant, for instance, over PCell which satisfies the mapping restrictions of the SCell BFR MAC CE.
It seems possible to allocate one of the SR configurations defined in Rel-15 for the purpose of SCell BFR; furthermore, the SR procedure itself can be used for transmitting the SCell BFR SR. Similarly to Rel-15, if such SR configuration is not configured for the UE, the RA procedure is triggered over SpCell.
Proposal 4: One of the SR configurations defined in Rel-15 is used for the purpose of SCell BFR; transmission of such SR is specified under the Scheduling Request procedure in TS 38.321.
One request by RAN1 in their LS was to give SCell BFR SR higher priority than for normal SR. This case comes to the question only in case there would be multiple SR resources concurrently and both SCell BFR SR and another SR would have been triggered. In Rel-15, for such case the SR signalled was left to UE implementation. However, as the NW may provide UL grant on a failed serving cell in case normal SR would be sent over SCell BFR SR, it seems better to follow the RAN1 guidance and prioritize the SCell BFR SR.
Proposal 5: When SCell BFR SR is triggered and the UE has an overlapping SR PUCCH resource with the SCell BFR SR PUCCH resource, the UE selects the SCell BFR SR PUCCH resource for transmission.
2.4	Multiplexing of SCell BFR MAC CE
When the UE has an UL grant it can multiplex the SCell BFR MAC CE, the multiplexing prioritization rules need to be accounted. RAN1 requested in their LS to give SCell BFR MAC CE a higher priority than at least UL data which makes good sense. Naturally, it needs to be considered if the SCell BFR MAC CE should be prioritized over some other MAC CEs as well; currently, the TS 38.321 specifies the prioritization rules as follows:
	[bookmark: _Toc20428297]5.4.3.1.3	Allocation of resources
(…)
Logical channels shall be prioritised in accordance with the following order (highest priority listed first):
-	C-RNTI MAC CE or data from UL-CCCH;
-	Configured Grant Confirmation MAC CE;
-	MAC CE for BSR, with exception of BSR included for padding;
-	Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC CE for Recommended bit rate query;
-	MAC CE for BSR included for padding.



From NW point of view, it seems to be crucial to know which of the cells are currently workable. On the other hand, as likely the SpCell could be used for data transmissions concurrently with the SCell BFR procedure, the BSR/PHR information is equally crucial. Hence, for now, the SCell BFR MAC CE could follow in priority in priority order the PHR MAC CEs and hence be prioritized over the UL data.
Proposal 6: SCell BFR MAC CE has higher priority than UL data but lower priority than PHR MAC CEs.
2.5	Completion of SCell BFR procedure
RAN1 indicated in their LS that “When UE receives beam failure recovery response (BFRR) to step 2, UE can consider BFR procedure is finished, where the BFRR to step 2 is a normal uplink grant to schedule a new transmission for the same HARQ process as PUSCH carrying the step 2 MAC CE, which is the same as normal “ACK” for PUSCH”. 
Given that gNB can provide ACK in purpose (for instance, in case it noticed the HARQ won’t recover the TB even after multiple re-transmissions) when it did not correctly decode the data from PUSCH, the UE would wrongly believe the NW received the SCell BFR MAC CE and expects NW response. However, as the NW did not receive the SCell BFR MAC CE, it does not know to react on the SCell BFR by the UE. Such scenario can prolong the recovery phase to be unnecessarily long. Hence, in our view this could be considered to end the procedure from L1 perspective (if termination in L1 perspective is required), however, from higher layer point of view, we should consider how the BFR procedure would be completed given, e.g., the above identified issue.
Proposal 7: RAN2 considers that the RAN1 solution to terminate the BFR procedure with “ACK” for PUSCH that included the SCell BFR MAC CE can complete the SCell BFR procedure from L1 perspective (if termination in L1 perspective is required).
In Rel-15, the PCell BFR procedure was considered to be complete when the Random Access procedure completed from the MAC point of view, and when the TCI states have been reconfigured from the L1 point of view. In these cases, it could be ensured the UE and the NW were on sync about the happened beam failure and its recovery actions. For SCell BFR, similar approach is required so that the UE won’t subsequently trigger another beam failure detection and SCell BFR given the NW did not receive the MAC CE. It seems possible to use the TCI state reconfiguration via RRC or TCI state activation command via MAC CE for the failed SCell(s) as a NW response, just like for the PCell case – however, for SCell BFR case this should be specified in MAC given the L1 would not know when and where the SCell BFR MAC CE was transmitted. Another option is the SCell deactivation which naturally should end up the beam failure detection process should there have been preceding BFD or not. Thus, it makes sense to consider the SCell BFR procedure further from RAN2 perspective.
Proposal 8: TCI state(s) reconfiguration via RRC or new TCI state activation via MAC CE concerning the failed SCell or deactivation of the SCell are considered as successful NW response to terminate SCell BFR procedure from MAC perspective.
Until such response is received, and to overcome the issue that the SCell BFR MAC CE may have been lost OTA, re-transmission timer can be introduced to re-transmit the MAC CE if none of the above responses is received from the NW.
Proposal 9: Introduce a re-transmission timer to re-transmit the SCell BFR MAC CE until successful NW response for the failed SCell(s) is received.
3	Conclusion
In this contribution, we provided views on the procedural aspects of the SCell BFR. The following was proposed:
Proposal 1: gNB configures beamFailureDetectionTimer and beamFailureInstanceMaxCount parameters for each serving cell configured for BFD. Furthermore, BFI_COUNTER is applied similarly serving cell specifically.
Proposal 2: UE shall not multiplex the SCell BFR MAC CE on UL grants available on failed SCells.
Proposal 3: In case there is no UL grants available for transmitting the SCell BFR MAC CE, Scheduling Request is triggered.
Proposal 4: One of the SR configurations defined in Rel-15 is used for the purpose of SCell BFR; transmission of such SR is specified under the Scheduling Request procedure in TS 38.321.
Proposal 5: When SCell BFR SR is triggered and the UE has an overlapping SR PUCCH resource with the SCell BFR SR PUCCH resource, the UE selects the SCell BFR SR PUCCH resource for transmission.
Proposal 6: SCell BFR MAC CE has higher priority than UL data but lower priority than PHR MAC CEs.
Proposal 7: RAN2 considers that the RAN1 solution to terminate the BFR procedure with “ACK” for PUSCH that included the SCell BFR MAC CE can complete the SCell BFR procedure from L1 perspective (if termination in L1 perspective is required).
Proposal 8: TCI state(s) reconfiguration via RRC or new TCI state activation via MAC CE concerning the failed SCell or deactivation of the SCell are considered as successful NW response to terminate SCell BFR procedure from MAC perspective.
Proposal 9: Introduce a re-transmission timer to re-transmit the SCell BFR MAC CE until successful NW response for the failed SCell(s) is received.
Draft CR capturing the above proposals is provided in [1].
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