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1	Introduction
In the previous RAN2#107 meeting, the following was agreed:
Agreements:
1. The Scell beam failure detection is per cell.
2. Each DL BWP of a SCell can be configured with an independent SCell BFR configuration (the content is FFS)
3. One SR ID is configured for BFR within the same cell group.
4. The SCell BFRQ MAC CE triggers a SCell BFRQ SR if there is no valid uplink grant which can accommodate the SCell BFRQ MAC CE.
5. FFS whether the transmission of the SCell BFRQ MAC CE cancels the pending BFRQ SR of the failed SCell(s).(depends whether the MAC CE provides info for one or more Scells)
6. When the number of the BFRQ SR transmission reaches the sr-TransMax, the UE triggers a RACH procedure (i.e. reuse Rel-15 behaviour)

Furthermore, the following email discussion was held after the meeting to discuss further details:
[107bis#61][NR eMIMO] Scell BFR MAC CR (Nokia, Samsung)
	Phase 1: Continue the discussion on details of BFR procedure for Scell (Nokia)
- Beam Failure Detection
- BFR-SR modelling
- MAC CE – transmission and format
Phase 2: Tentatively draft running CR for TS 38.321 (Samsung)
	Intended outcome: Initial draft CR for TS 38.321, covering Scell BFR aspects
	Deadline: Next Meeting

This contribution discusses the open issues left after the email discussion.
2	Discussion
2.1	MAC CE mapping on failed SCell
In the email discussion [107bis#61], most of the companies responded that we should follow RAN1 agreement of not defining any mapping restrictions for SCell BFR MAC CE while RAN1 only indicated to RAN2 that from their point of view any mapping restrictions would not be required:
RAN1 responded in their LS to RAN2 in R1-1909833 that from RAN1 point of view no restrictions would be required:
	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.



However, this should be considered from the RAN2 point of view. Given the fact that the failed SCell can be configured with CG (configured grant) resources in UL, the UE would never trigger the SCell BFR SR to indicate to the NW that there was a failure in SCell and map the SCell BFR MAC CE into the CG of the failed SCell. On the other hand, as likely the MAC CE won’t go through, the UE may trigger another BFR for the same cell in a short while (as the BFD procedure is not reset). Also in this case, the CG resources on failed SCell will have the effect that no SCell BFR SR is triggered.
Observation 1: In case the failed SCell is configured with UL CG resources, SCell BFR SR is not triggered by the UE.
If the UE does not have anything else to communicate to the NW, this may lead to deadlock situation where the UE keeps sending the SCell BFR MAC CE over the failed SCell and NW is completely unaware of the situation (as the UL also keeps failing).
Observation 2: In case a failed SCell is configured with UL CG resources, a deadlock situation may arise where NW is completely unaware of the UE attempt to report beam failure.
For the purpose of letting the NW know the UE has an ongoing SCell BFR procedure ongoing, a SCell BFR SR resource was introduced just for this purpose which will be triggered if the UE had no UL resources to signal the SCell BFR MAC CE. In case there is no mapping restrictions for the SCell BFR MAC CE, it seems questionable why such SCell BFR SR is introduced as – by using the normal SR – the NW grant resources on any cell for reporting of the SCell BFR MAC CE. Hence, we think RAN1 did not take into account all the RAN2 related aspects that should be accounted.
Proposal 1: UE shall not multiplex the SCell BFR MAC CE on UL grants available on failed SCells.
2.2	Candidate RS list configuration on DL BWPs
In the email discussion [107bis#61], it was discussed whether the new candidate RS list should be configured for each DL BWP configured for the SCell or whether there is flexibility for the NW to configure it only to the subset of the DL BWPs.
It should be noted that for SpCell BFR, the NW could configure the candidates on a BWP part basis and did not need to mandatorily configure those in each DL BWP. We think that it is crucial to allow such NW flexibility also for the SCell BFR. In case DL BWP is not configured with new candidate RS list when the UE triggers BFR procedure, it should be discussed whether the UE reports “no candidate” in the SCell BFR MAC CE or whether it should switch its DL BWP to a one that has new candidate RS list configured. Both of the options should be clarified by RAN1 what their preference would be.
Proposal 2: Support NW configuration where new candidate RS list is not configured on each DL BWP configured for a SCell with BFR configured.
Proposal 3: Ask RAN1 if the UE should report “no candidate” or switch its DL BWP for the failed SCell if the DL BWP is not configured with new candidate RS list.
2.3	Priority of SCell BFR MAC CE
In the email discussion [107bis#61], it was discussed what should be the priority of the SCell BFR MAC CE in the LCP multiplexing – the following options were on the table:
	-	Option 1: SCell BFR MAC CE has higher priority than “data from any Logical Channel, except data from UL-		CCCH” but lower priority than “Single Entry PHR MAC CE or Multiple Entry PHR MAC CE”:
	-	Option 2: SCell BFR MAC CE should have higher priority at least than “Single Entry PHR MAC CE or Multiple 		Entry PHR MAC CE” and “MAC CE for BSR, with exception of 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 order the PHR MAC CEs and hence be prioritized over the UL data.
Proposal 4: SCell BFR MAC CE has higher priority than UL data but lower priority than PHR MAC CEs.
2.4	BFR termination
BFR termination was also discussed in the email discussion [107bis#61], companies think that the RAN1 proposed termination by “ACK” should terminate the BFR. On the other hand, there are cases where the “ACK” based termination may lead to asynchronization between the UE and the NW. 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. Another case is that the NW stops scheduling that HARQ process where the SCell BFR MAC CE was multiplexed and scheduled another HARQ process which goes through with possible padding which makes the NW believe the UE had nothing else to send for a while.
As the UE will cancel all the BFR triggers for the given SCell and reset the BFD (beam failure detection) procedure upon receiving the “ACK”, there can be a long delay when the new BFR procedure would be triggered and the information about the failed SCell would finally reach the NW.
Observation 3: Since the BFD (Beam Failure Detection) procedure is reset and BFR triggers cancelled upon receiving the “ACK” based termination, NW failure in receiving the SCell BFR MAC CE may lead to long delays in sending the BFR information again to the NW.
We think that simple re-transmission timer for the SCell BFR MAC CE similarly to BSR re-transmission timer can be introduced. In case the UE does not receive TCI state(s) reconfiguration via RRC or new TCI state activation via MAC CE concerning the failed SCell or deactivation of the SCell, it should send the SCell BFR MAC CE again after the timer expiry.
Proposal 5: Introduce a re-transmission timer to re-transmit the SCell BFR MAC CE until NW response to reconfigure the failed SCell(s) is received.
Another issue that was left open is that whether deactivating the SCell by the NW should terminate the SCell BFR procedure. As the BFD should end naturally in such case and neither the UE is likely required to measure any candidate beams, we think it is natural to terminate the BFR procedure in such case.
Proposal 6: In case NW sends MAC CE deactivating a failed SCell, the UE terminates both the BFD and BFR procedure for that SCell.
2.5	SCell BFR MAC CE format
The email discussion [107bis#61] proposed to work on defining a multiple entry SCell BFR MAC CE format by which the UE can indicate all the failed SCells within the same MAC CE. Furthermore, information regarding new candidate RS availability for each SCell should be indicated by means of one bit information. Such information in a single SCell BFR MAC CE can be enabled similarly to Multiple entry PHR MAC CE with a bitmap indicating the SCell indices that have failed complemented by the new candidate/no candidate information bitmap following the bitmap for the failed SCell indices. The size of a bitmap can be FFS depending on the number of SCells that the UE could eventually monitor – we think that one byte bitmap should be the starting point and 4 byte bitmap can be considered as an alternative. The exact number of SCells may depend on the UE capability, however, from signalling design perspective, RAN2 should consider options even to support the maximum number of SCells that can be configured.
Proposal 7: The SCell BFR MAC CE includes a bitmap indicating failed SCell indices followed by the new candidate/no candidate information for the failed SCells. The size of the bitmap can be FFS depending on the number of SCells that the UE could monitor.
An example of the envisioned SCell BFR MAC CE is provided in the following Figure 1.
[image: ]
[bookmark: _Ref20905183]Figure 1. MAC CE for SCell BFR with SCell Index and Candidate indication bitmaps
In the above figure:
	-	Ci field indicates the beam failure detection in the corresponding SCell;
	-	ACi field indicates the information whether a new candidate is available for the corresponding SCell;
	-	F field indicates whether the Candidate RS Index points to the index from candidate RS list or SSB index;
	-	Candidate RS Index indicates the new candidate for the corresponding SCell either based on the index from 			candidate RS list of SSB index.
Proposal 8: Consider the above presented MAC CE format as baseline for SCell BFR.
3	Conclusion
In this contribution, we discussed the remaining details of the SCell BFR, and observe/propose the following:
Observation 1: In case the failed SCell is configured with UL CG resources, SCell BFR SR is not triggered by the UE.
Observation 2: In case a failed SCell is configured with UL CG resources, a deadlock situation may arise where NW is 
completely unaware of the UE attempt to report beam failure.
Proposal 1: UE shall not multiplex the SCell BFR MAC CE on UL grants available on failed SCells.
Proposal 2: Support NW configuration where new candidate RS list is not configured on each DL BWP configured for a SCell with BFR configured.
Proposal 3: Ask RAN1 if the UE should report “no candidate” or switch its DL BWP for the failed SCell if the DL BWP is not configured with new candidate RS list.
Proposal 4: SCell BFR MAC CE has higher priority than UL data but lower priority than PHR MAC CEs.
Observation 3: Since the BFD (Beam Failure Detection) procedure is reset and BFR triggers cancelled upon receiving the “ACK” based termination, NW failure in receiving the SCell BFR MAC CE may lead to long delays in sending the BFR information again to the NW.
Proposal 5: Introduce a re-transmission timer to re-transmit the SCell BFR MAC CE until NW response to reconfigure the failed SCell(s) is received.
Proposal 6: In case NW sends MAC CE deactivating a failed SCell, the UE terminates both the BFD and BFR procedure for that SCell.
Proposal 7: The SCell BFR MAC CE includes a bitmap indicating failed SCell indices followed by the new candidate/no candidate information for the failed SCells. The size of the bitmap can be FFS depending on the number of SCells that the UE could monitor.
[bookmark: _GoBack]Proposal 8: Consider the above presented MAC CE format as baseline for SCell BFR.
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