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Introduction
This is the email discussion report on below email discussion:

[Post109e#17][EMIMO] BFR MAC CE for BFR on SpCell (Apple)
	Intended outcome: Discuss the technical details to converge on a single solution.
Discussion	
Background
SpCell and SCell BFD and BFR operations are illustrated by Figure-1 and Figure-2 respectively, and table-1 shows the main difference between SpCell BFR and SCell BFR procedure. 
Table-1. Difference between PCell BFR and SCell BFR procedure
	
	SpCell BFR Procedure
	SCell BFR Procedure

	Candidate beam indication
	Corresponding dedicated RA preamble (SSB/CSI-RS) for CFRA or RA preamble (SSB) for CBRA
	Indicated in BFR MAC CE

	Transmission scheme
	RACH procedure
	Any available UL grant

	NW awareness of BFR 
	Not aware if CBRA is used for BFR
	Always aware when MAC CE received 
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Figure-1. PCell BFR Operation
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Figure-2. SCell BFR Operation
According to the SCell BFR MAC CE design as specified in latest MAC CR (copied as below), it is designed to indicate beam failure detection of multiple cells simultaneously. 
[image: ]
Figure-3. SCell BFR MAC CE

Issue 1: Whether to introduce BFR MAC CE for SpCell BFR in R16?
As shown in Table-1, SpCell BFR procedure has the following problems compared to SCell BFR procedure:
1) BFR specific dedicated preamble and PRACH resource consumption is excessive;
· Each dedicated beam has its own dedicated preamble/PRACH resource; 	
· [bookmark: OLE_LINK8][bookmark: OLE_LINK7]The UE dedicated resource is reserved for the entire RRC connection;
2) NW is not aware of SpCell BFR info if the CBRA is used for SpCell BFR;
· No explicit BFR indication is carried in Msg3 transmission, therefore NW cannot distinguish whether RACH is triggered by BFR or by other events (e.g. uplink data arrival);
3) Lack of SpCell BFR information if SpCell BFR and SCell BFR are triggered simultaneously;
· If both SpCell BFR and SCell BFR are triggered simultaneously, if SCell BFR MAC CE is transmitted via dedicated UL grant, but SpCell BFR info is via RA procedure, NW will acquire the SpCell BFR info later than SCell BFR info. Furthermore, NW will likely attempt to reconfigure SCells via SpCell which would not work before the SpCell BFR succeeds;
· If both SpCell BFR and SCell BFR are triggered simultaneously and if SCell BFR MAC CE is transmitted via RA procedure (e.g. no BFR-SR configuration), CBRA on SpCell will be triggered to carry SCell BFR MAC CE which only contains SCell info but no SpCell info.
Question 1: Do you agree the above problems exist with the SpCell BFR procedure? If not, please provide your comments in the table.
	Company
	Yes/No
	Comments 

	Samsung
	Agree with only 2)
	For 1) we do not see any issue. R15 already supports dedicated RACH occasions for BFR. So considering number of candidate beams and UEs, network can accordingly dimension RACH resources.
For 3) also we do not see any issue. 
· Case 1: SCell BFR MAC CE is transmitted via dedicated UL grant, but SpCell BFR info is via RA procedure
· Even if use MAC CE for both SpCell and SCell BFR, it is possible that immediately after transmitting MAC CE for SCell BFR, SpCell BFR is triggered.
· Case 2: SCell BFR MAC CE is transmitted via RA procedure, and SpCell BFR info is via RA procedure
· This is effectively same issue as issue 2)

	Ericsson
	Yes
	2) is the main problem. 1) and 3) are less severe. Problem 2) alone warrants a solution though.

	Futurewei
	Yes
	Issue 2) and 2nd bullet of issue 3) are more significant than issue 1) and first bullet of issue 3).

	vivo
	Yes for 2)
	We consider that Issue 2) is the main problem of the current SpCell BFR procedure. Issue 1) may be present depends on how many UEs are configured with the CF-PRACH resource for the BFR. Issue 3) seems to be a rare case.

	ZTE
	Yes for 2 and second bullet of issue 3
	For issue 1 and issue 3, I agree with Ericsson, it is not as serious as issue 2.
For issue 2, in addition to the description of issue 2, the available beam indication in BFRQ MAC CE is also useful for NW to know whether the selected beam is suitable or not.


	Qualcomm
	Yes
	Although we don’t see the scenarios described in 3) as critical issues to solve.

	Nokia, Nokia Shanghai Bell
	Yes
	We see the first two 1) and 2) are the most important issues to solve (or 2) is the consequence of 1)). Indeed, the issues in 3) would also be solved by enabling the SpCell BFR reporting with MAC CE.

	Apple
	Yes
	We can see three problems, and 2) is more severe.

	OPPO
	Yes 
	2) is the main issue. And we share the same view with Samsung on 1) and 3).

	Sharp
	Yes
	We can see three problems. And for 3), our concerns is when both SpCell BFR and SCell BFR are triggered simultaneously, and if SCell BFR MAC CE is transmitted via RA procedure, RA collision has to be considered.

	CATT
	(2) only
	(1) can be addressed by implementation. (3) is a rare event.
And we tend to agree with the comments from Samsung.

	Lenovo
	Yes for (2) only
	Agree with others that only (2) is the real issue.

	Intel
	Yes for (2)
	The situation in (3) is not critical. And (3) can happen in another way in that the UE might not even be able to send the BFR MAC CE of SCell since the UL grant could be on SpCell UL (where SpCell itself is doing beam recovery). So we can address (2) if majority agrees. 

	MediaTek
	Yes
	2) is the main issue.

	LG
	(2) only
	

	Google
	Yes
	



[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Question 2: Do you think SpCell BFR procedure should be enhancement in R16 if the change is acceptable? If not, please provide your comments in the table.
	Company
	Yes/No
	Comments 

	Samsung
	




	In our view it is not essential to enhance SpCell BFR in R16 as limited time is available for the WI. If there is a significant majority (almost consensus) to enhance SpCell BFR, SpCell BFR enhancement in R16 (if any) should
· focus only on the key issue i.e. NW is not aware of SpCell BFR info if the CBRA is used for SpCell BFR
· not have any impact to RAN1

	Ericsson
	Yes
	We think this is an important and severe problem which must be resolved. 

	Futurewei
	Yes
	We are open to solution addressing the above issue 2) and 2nd bullet of issue 3).

	Vivo
	No strong view
	It seems that the SpCell BFR procedure is already there since Rel-15. If companies want to introduce such enhancement, we would suggest that we should allow early UE implementation to use such enhancement.

	ZTE
	Yes
	We need do something in rel-16, and for how to do this enhancement ,We share the same view with Samsung

	Qualcomm
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	We agree with Ericsson. It seems straightforward to leverage the design we have made for Scell BFR in Rel-16.

	Apple
	Yes
	At least we need one solution to resolve the problem 2).  

	OPPO
	
	We think there is no strong need to introduce this optimization especially in the end of WI. And it is not part of the WI scope.

	Sharp
	Yes
	

	CATT
	
	As discussed in previous meeting, we see this more as an optimization, but not essential. 
If some enhancement is needed maybe we could focus on the issue agreeable to all. 

	Lenovo
	
	Agree with Samsung

	Intel
	No strong view
	We are open to addressing (2) if majority of the companies think so.

	MediaTek
	Yes
	We are fine to have a simple solution in R16 to address issue 2).

	LG
	No
	As SpCell BFR procedure is already available, we don’t want to introduce another mechanism in Rel-16, considering the limited time.

	Google
	Yes
	



Summary
	16 companies provided inputs, and all companies agreed the 2nd problem of legacy SpCell BFR procedure. 
Problem 2): NW is not aware of SpCell BFR info if the CBRA is used for SpCell BFR;
· No explicit BFR indication is carried in Msg3 transmission, therefore NW cannot distinguish whether RACH is triggered by BFR or by other events (e.g. uplink data arrival).



	16 companies provided inputs. 
All companies agree the legacy SpCell BFR procedure has the 2nd problem. 
Observation: In legacy SpCell BFR procedure, NW is not aware of SpCell BFR info if CBRA is used for SpCell BFR.
For the support of SpCell BFR enhancement in R16, following are the companies’ view:
· Support: 9 
· No strong view: 6
· Not support: 1
It is noted that 6 companies with no strong view are also open to have the enhancement to address the 2nd problem in R16.
Rapporteur would suggest to follow majority’s view and agree:
Proposal 1: SpCell BFR enhancement is supported in R16, and only to address the problem that NW is not aware of SpCell BFR info if the CBRA is used for SpCell BFR.




If your answer to Question 2 is yes, please answer the following questions. 
Issue 2: Which MAC CE to use for SpCell BFR reporting?
Following two options are under the offline discussion during RAN2#109e meeting:
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]Option 1: Replace one of the R-bits in the proposed SCell BFR MAC CE with a one-byte field indicating BFR on the SpCell;
· Option 2: New MAC CE of fixed size with zero bits.
During the offline discussion, companies supported Option 2 only for one reason that it can be used for the small UL grant size. And companies supported Option 1 for the following reasons: 
1) [bookmark: _Toc32559928]Including the support for the SpCell in SCell BFR MAC CE comes at no cost;
2) NW can have the full picture on all serving cells’ BFR info (i.e. including both SpCell and SCell info) via single MAC CE, which is convenient for NW to perform the reconfiguration;
3) If UL grant size is not big enough to contain the whole BFR MAC CE, UE can report truncated BFR MAC CE (i.e. minimum size is 3 bytes).
Since the minimum size for Option 1 is 3 bytes and BFR MAC CE has the highest LCP priority, there should be no problem to support it in small UL grant. Therefore, it seems Option 1 is better than Option 2 given it can provide information of failed SCells along with reporting BFR for SpCell. It should be noted that SCell BFR MAC CE in case of Option 2 would also be triggered and would need to be sent as well; since separate MAC subheaders would be needed in this case (for SpCell BFR MAC CE and SCell BFR MAC CE), less information can be included in the same amount of bytes available.  
Question 3: Do you agree to adopt Option 1 for SpCell BFR reporting? If not, please provide your comments in the table. 
	Company
	Yes/No
	Comments 

	Samsung
	No
	1. In case of CFRA for SpCell BFR and CBRA for SpCell BFR candidate beam is already indicated by PRACH preamble/RO, so candidate beam is not required to be included in MAC CE. So AC and candidate RS ID fields are not useful for SpCell BFR.

2. The minimum size of BFR MAC CE in option 1 is 3 bytes only when serving cell index with BFD configured is < 8. Otherwise it is 6 bytes.

If complete BFR information is considered (i.e. AC/candidate RS ID is not truncated), The minimum size of BFR MAC CE in option 1 is 4 bytes when serving cell index with BFD configured is < 8. Otherwise it is 7 bytes.
So BFR MAC CE based on option 1 may not always fit in UL grant (e.g. UL grant in RAR where C-RNTI MAC CE is also included) even after truncation.

3. Prefer option 2. Alternately, if one byte overhead of SpCell BFR is a concern, we can simply use a different LCID for C-RNTI MAC CE in case of SpCell BFR instead of a new MAC CE for SpCell BFR.

	Ericsson
	Yes
	We prefer option 1. We are not sure how the network obtains the candidate RS information with option 2, or with the “special LCID for C-RNTI” solution hinted by Samsung.

[Samsung]: As indicated in point 1 of our comment above, candidate beam is identified by preamble/RO.

	Futurewei
	Yes
	It’d be better to have one BFR MAC CE covering both SpCell and SCell BFR, if possible.
If UL grant doesn’t have enough room even for truncated BFR MAC CE, we can let UE fall back to Rel-15 CFRA/CBRA approach.

	vivo
	Yes
	This seems to be a simple solution which does not require a new LCID or MAC CE format.

	ZTE
	No
	Share the same view with Samsung

	Qualcomm
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	If overhead is seen as the main problem, we are OK to omit the AC/candidate RS byte for the SpCell when it is indicated (given the RA procedure will indicate the new candidate beam). Furthermore, naturally we can employ the truncated BFR MAC CE format.

	Apple
	Yes
	1) It’s the simple solution and no need to introduce new MAC CE. 

2) Option 2 can not provide the accurate beam information in legacy BFR CBRA if the NW configures the BFR-CSIRS-Resource as the candidateBeamRS without the preamble and PRACH resource configuration, UE can not provide the CSI-RS candidate beam information to NW via the legacy CBRA procedure. [image: ]

3) We donot think the MAC CE size for option 1 has any problem. The Msg3size could be larger for at least premablegroupB. In addition, other MAC CEs with size >=4 can also be transmitted via CBRA, we donot see the difference between BFR MAC CE and other MAC CEs in this case. 
	MAC CE
	Minimum Size

	BFR MAC CE (Option 1)
	4 Bytes

	BFR MAC CE (Option 2)
	2 Bytes

	LBT failure MAC CE
	2 Bytes

	Long BSR MAC CE
	4 Bytes

	PHR MAC CE
	4 Bytes




	OPPO
	Yes
	Option 1 is preferred. And the issue of small UL grant can be handled by truncated BFR MAC CE format.

	Sharp
	Yes
	

	Intel
	Yes
	In the interest of simplicity. 

	MediaTek
	Yes
	Option 1 needs not additional LCID and its spec change is quite simple.

	LG
	Yes
	

	Google
	Other
	As SCells , PCell should have its own octet of AC and RS ID fields in the BFR MAC CE.



Summary
	14 companies provided inputs. 
· Option 1: Replace one of the R-bits in the proposed SCell BFR MAC CE with a one-byte field indicating BFR on the SpCell;  (12 companies)
· Option 2: New MAC CE of fixed size with zero bits. (2 companies)
Rapporteur would suggest to follow majority’s view and agree:
Proposal 2: BFR MAC CE for SCell BFR is used for SpCell BFR reporting (i.e. no new BFR MAC CE is introduced). 
Proposal 2a: 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.




Issue 3: Which procedure can be used for the transmission of BFR MAC CE for SpCell BFR?
Following three options are under the offline discussion during RAN2#109e meeting. 
· Option 1: Initiate RA procedure (incl. both CBRA and CFRA) on SpCell and also trigger transmission of the BFR MAC CE;
· Option 2: It is up to UE implementation whether to trigger RA procedure or send BFR MAC CE to perform BFR for SpCell;
· Option 3: BFR MAC CE is generated during CBRA based BFR procedure on SpCell and transmitted in Msg3 or MsgA. 
During the offline discussion, all companies chose between Option 1 and Option3. Both Option 1 and Option 3 support the SpCell BFR MAC CE transmission via CBRA, but the difference whether to support it via CFRA. Therefore, it seems the SpCell BFR MAC CE transmission via CBRA can be agreeable, and transmission via any available UL grant can be excluded. 
Question 4: Do you agree to exclude Option 2?
	Company
	Yes/No
	Comments 

	Samsung
	Yes
	

	Ericsson
	Yes
	

	Futurewei
	Yes
	

	vivo
	Yes
	

	ZTE
	Yes
	

	Qualcomm
	-
	We think the three options are not clearly defined. In our view, SpCell BFR can be handled in the following way:
· Upon beam failure detection in SpCell, UE triggers SpCell BFR;
· When a SpCell BFR is pending, it is up to UE implementation to decide whether UE should trigger RACH (either CBRA or CFRA) or SR for BFR. The reason is that typically SR is faster than RACH in getting UE UL grant. But if PUCCH is configured on SpCell and UE estimates that its UL beam is no longer usable due to failed beam on SpCell, it is more sensible for UE to trigger RACH instead. 
· After a UL grant becomes available, regardless of whether it is provided in RAR or by PDCCH, UE sends BFR MAC CE for SpCell over the UL grant.

	Nokia, Nokia Shanghai Bell
	Yes
	

	Apple
	Yes
	

	OPPO
	Yes
	

	Sharp
	Yes
	

	CATT
	Yes
	

	Lenovo 
	Yes
	

	Intel
	Yes to exclude opt-2
	

	MediaTek
	Yes
	

	LG
	Yes
	

	Google
	Yes
	



Question 5: Do you agree to transmit the BFR MAC CE for SpCell BFR via CBRA? If not, please provide your comments in the table.
	Company
	Yes/No
	Comments 

	Samsung
	Yes
	The main motivation for SpCell BFR enhancement is that NW is not aware of SpCell BFR info if the CBRA is used for SpCell BFR.

So instead of having a new procedure for SpCell BFR, simplest approach is perform RA for SpCell BFR and in the UL grant received in RAR of CBRA, transmit BFR MAC CE for SpCell together with C-RNTI MAC CE.
The specification change is simple (see below). 

5.1.4	Random Access Response reception
:
:
4>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble(s):
5>	consider the Random Access procedure successfully completed.
4>	else:
5>	set the TEMPORARY_C-RNTI to the value received in the Random Access Response;
5>	if this is the first successfully received Random Access Response within this Random Access procedure:
6>	if the transmission is not being made for the CCCH logical channel:
7>	indicate to the Multiplexing and assembly entity to include a C-RNTI MAC CE in the subsequent uplink transmission.
7> if the Random Access procedure was initiated for beam failure recovery:
8> indicate to the Multiplexing and assembly entity to include a BFR MAC CE in the subsequent uplink transmission.
6>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity and store it in the Msg3 buffer.

	Ericsson
	Yes
	Agree with Samsung.

	Futurewei
	Yes
	As pointed by Samsung, it can be done straightforwardly.

	vivo
	Yes
	From our understanding, this solution is to address the Issue 2)

	ZTE
	YES
	Share same view with Samsung

	Qualcomm
	-
	BFR MAC CE for SpCell should be allowed to be sent over any UL grant which becomes available due to any of the following: after SR, successful completion of CFRA BFR (in case UE picked an less-ideal beam for CFRA BFR), or provided in RAR in CBRA.  

	Nokia, Nokia Shanghai Bell
	Yes
	

	Apple
	Yes
	Agree with Samsung. 
For the spec change, besides the change suggested by Samsung, we think the potential BFR MAC CE size should be also considered for the preamble group selection. 


	OPPO
	Yes 
	Agree with Samsung.

	Sharp
	Yes
	

	CATT
	Yes
	

	Lenovo
	Yes
	

	Intel
	Yes
	

	MediaTek
	Yes
	Agree with Samsung

	LG
	Yes
	

	Google
	Yes
	



For the SpCell BFR MAC CE transmission via CFRA, some companies thought it’s unnecessary since the dedicated preamble could be used to indicate the candidate beam in R15 BFR CFRA mechanism. However, since the BFR MAC CE would need to be generated upon Msg3 transmission for CBRA and since (after the failure of CBRA) the UE may subsequently attempt via CFRA (if the candidate beam is qualified later), the BFR MAC CE would be transmitted also with CFRA. The specification impact for Option 1 is simple and seems to require less changes compared to Option 3. 
	2>	if BFI_COUNTER >= beamFailureInstanceMaxCount:
3>	if the Serving Cell is SCell:
43>	trigger a BFR for this Serving Cell;
3>	else if the Serving Cell is SpCell:
4>	initiate a Random Access procedure (see clause 5.1) on the SpCell.



Question 6: Do you agree to transmit the BFR MAC CE for SpCell BFR via CFRA? If not, please provide your comments in the table.
	Company
	Yes/No
	Comments 

	Samsung
	See comments
	Is this question asking whether we support option 1? 
· If yes, then answer to question is no.

Is this question asking whether BFR MAC CE included in Msg3 during CBRA is transmitted in UL grant in RAR during CFRA? 
· If yes, then answer to this question is that we follow R15 behaviour. No additional specification work is needed when UE switches from CBRA to CFRA. Msg3 MAC PDU generated during RA attempt is transmitted in subsequent RA attempt.

	Ericsson
	Yes
	We support option 1, but as stated in the first question, the main problem is related to CBRA.

	Futurewei
	Maybe for transmitting BFR MAC CE;
No for generating BFR MAC CE
	BFR MAC CE is not generated for CFRA triggered for BFR.
If BFR MAC CE is already generated for CBRA, it can be transmitted using UL grant after a CFRA is qualified and triggered later on.

	vivo
	NO?
	Transmitting the SpCell BFR MAC CE is more like the C-RNTI MAC CE transmitted for the legacy CBRA procedure for the CONNECTED UE. Not sure if there is any extra issue to be addressed.
As stated above, it seems that the only use case for the SpCell BFR MAC CE via CFRA is the uplink grant indicated in the C-RNTI PDCCH of the CFRA Msg2. However from our understanding, when the C-RNTI PDCCH is received, the RACH procedure is already terminated. Then allowing the transmission of the SpCell BFR MAC CE via the uplink grant indicated in the CFRA Msg2 is not part of the CFRA procedure.

	ZTE
	No
	For CFRA based BFR procedure, UE can provide a clear indication to NW that suitable beam can be selected. There is no need for us to enhance the CFRA based BFR procedure with BFR MAC CE.

	Qualcomm
	Yes
	This would allow UE to pick a beam which is available sooner but less desirable than its most preferred beam to speed up the RACH procedure. After UE gets a UL grant as a result of successful completion of this CFRA, UE then sends BFR MAC CE for SpCell to indicate to network its most preferred beam.

	Nokia, Nokia Shanghai Bell
	Yes
	Agree with Ericsson.

	Apple
	Yes
	

	OPPO
	See comments
	If the BFR MAC CE is triggered during CBRA attempt and UE fallback to a CFRA due to SSB/CSI-RS quality, the Spcell BFR MAC CE can be transmitted with the UL grant scheduled in RAR of CFRA. Otherwise, we do not see the need to trigger the MAC CE since the Spcell beam failure has already been recovered through CFRA.

	Sharp
	No
	If a BFR MAC CE for Spcell BFR is transmitted via CFRA, it will be unclear about the completion of the BFR. 
Currently in CFRA, when the dedicated PDCCH is received, it will be considered as a successful completion of BFR. After that, if a BFR MAC CE for Spcell BFR is received, NW will be confused if a new BFR occurs again or not.

	Lenovo
	
	We think the focus is CBRA only 

	Intel
	No
	If the NW gets a BFR MAC CE using a beam which has CFRA resource, (and since the UE would have switched to the CFRA beam as part of getting the UL grant to transmit the BFR MAC CE, we think the NW should ignore this MAC CE). But, we think the NW configures the beams such that all the beams have CFRA or none, to avoid such ambiguities.   

	MediaTek
	No
	Agree with OPPO.

	LG
	No
	For CFRA, the network can know that there is SpCell BFR by means of dedicated preamble reserved for BFR.

	Google
	Yes
	



There are several scenarios for SpCell BFR MAC CE transmission via CFRA, to make it clear, I split the question into the following cases:
· Case 1: SpCell BFR MAC CE is generated by Msg3 transmission in CBRA and transmitted via if CBRA is switched to CFRA;
· Case 2: SpCell BFR MAC CE is generated and transmitted via BFR CFRA;
· Case 3: SpCell BFR MAC CE is generated and transmitted via CFRA which is triggered by other reasons (e.g. DL data arrival). In this case, UE triggers the SpCell BFR during the CFRA procedure.
· Case 4: Others?
( Note: In above description, the MAC CE generation or transmission via CFRA is via the dedicated UL grant which is used for CFRA success completion.)
Questions 6a: Which cases do you support for the SpCell MAC CE generation and transmission via CFRA? Please provide your comments in the table.
	Company
	Supported Cases
	Comments 

	Apple
	Case 1, 2, 3
	Case 1 is the most important. And it’s better to support all three cases to make the spec change simple. 

	OPPO
	Case 1
	

	Qualcomm
	-
	We think only two aspects matters and need to be discussed:
· If SpCell BFR is triggered, BFR MAC CE can be generated and transmitted in any available UL grant, which can come in msg3 in CBRA, msgA in two-step RACH, or a dynamic grant after UE sends SR, etc.
· If UE performs CFRA, which is triggered by SpCell BFR, over PRACH resources specified in BeamFailureRecovery-Config, the RACH occasion in which preamble is transmitted is not required to be associated with one of the candidate beams.

	vivo
	Case 1
	I guess If we support Option 3, then it is obvious that only case 1 is included. If RAN2 agrees to use Option 1, then probably the SpCell BFR MAC CE can be de-coupled from the RACH procedure. However it is not clear to us why the UE still needs to send the SpCell BFR MAC CE, when the dedicated preamble is transmitted in the CFRA for BFR. We are also not sure whether Option 1 simplifies the specification compared with Option 3. 

	LG
	
	We think SpCell BFR MAC CE would not be transmitted via CFRA. 

	ZTE
	Case 1
	If we go for samsung’s option in question 5, I think case 1 maybe happened. For other cases which seems not be able to simplify anything. And I want to clarify that the case 3 can not be taken into account. Case 3 seems the BFRQ MAC CE can replace the RACH based BFR procedure ,which shall be confirmed by RAN1. This is not our intention. 

	Google
	Case 1
	

	Samsung
	Case 1
	



Summary
	16 companies provide inputs on the procedure used for SpCell BFR MAC CE transmission.
· 15 companies prefer to exclude Option 2 (i.e. It is up to UE implementation whether to trigger RA procedure or send BFR MAC CE to perform BFR for SpCell);
· 16 companies agree to report/generate the SpCell BFR MAC CE via CBRA;
· 5 companies agree to report/generate the SpCell BFR MAC CE via CFRA. 
Since most companies only support SpCell BFR MAC CE transmission via CBRA, rapporteur would suggest to follow majority’s view and agree:
Proposal 3: BFR MAC CE for SpCell is only transmitted in Msg3 and MsgA via CBRA. 




Any other issues?
Companies are invited to provide your open issue list for issues not covered in above sections. 
Question 7: Any other open issues? 
	Company
	Open issue lists

	Fujitsu
	[Issue]
Not intended to raid bland new issue but identify an issue on clarity. Specifically, can the SR configuration ID for SCell BFR MAC CE be shared with normal UL transmission?
[Background]
In NR-U, for LBT failure detection and recovery procedure has been specified based on Beam Failure Detection and Recovery procedure. Specifically, an SR PUCCH is used for transmission of LBT failure MAC CE. The intention was to align with SR PUCCH configuration for the transmission of SCell BFR MAC CE. However, an issue was raised during NR-U 38.321 CR review ([Ext109e][514][NR-U]). The issue was whether, in SCell beam failure procedure, the SR configuration was intended to be shared among other LCHs for normal data transmission. Therefore, this point needs to be clarified.
[If the answer is Yes, the SR configuration can be shared.]
To us, the SR configuration for SCell BFR MAC CE is also better to be shared among LCHs for normal data transmission with the following two reasons. The first reason is that the SR PUCCH is precious resource. When it is not used for SCell BFR MAC CE transmission, it is better to be reused for normal data transmissions instead of occupying the SR resource. The other reason is that the SCell BFR MAC CE has higher priority than data any Logical Channel i.e. normal data transmissions. Once SCell beam failure occurs, the SR PUCCH resource is given to the SCell BFR MAC CE transmission. Accordingly, the suggested update is shown below with text in yellow:
==================== Update of TS38.321 Section 5.4.4 ====================
Each SR configuration corresponds to one or more logical channels and/or to SCell beam failure recovery. Each logical channel, and SCell beam failure recovery, may be mapped to zero or one SR configuration, which is configured by RRC. The SR configuration of the logical channel that triggered the BSR (clause 5.4.5) or the SCell beam failure recovery (if such a configuration exists) is considered as corresponding SR configuration for the triggered SR.
============================== End ==================================
[If the answer is No, we cannot.]
RRC needs to be updated. This is because the filed description only says “applicable”, which doesn’t prohibit allocating it to other LCHs for normal data transmission. The suggested update is shown below:
==================== Update of TS38.331 field description ===================
schedulingRequestID-BFR-SCell
If present, it indicates the scheduling request configuration dedicated applicable for BFR on SCell, as specified in TS 38.321 [3].
============================== End ==================================

[Apple] The intention of the BFR SR can be a dedicated SR, but I think current RRC CR provides NW flexibility to provide the shared or dedicated SR for BFR. 

	Samsung
	Issue 1:  BFR MAC CE cannot be transmitted in UL grant received in RAR if BFD is configured for an SCell with ServingCellIndex >= 8.
· Example: UL grant size is 56 bits
· Minimum BFR MAC CE size: 4 byte bit map + 2 byte header = 6 byte; C-RNTI MAC CE: 3 Bytes
· So only C-RNTI MAC CE is transmitted and gNB will not be able to identify whether the RA was performed for BFR or not.

This should be resolved if RAN2 agrees to use SCell BFR MAC CE for SpCell BFR

[Apple] If Ci bitmap field in BFR MAC CE is limited in 1-Byte length regardless of the max serving cell index, the BFR MAC CE size can be 3Bytes (without) or 4Bytes (with RS). For the 56bits UL grant in Msg3, UE can transmit both the BFR MAC CE and C-RNTI MAC CE in it. 

	Samsung
	Issue 2: Whether to include candidate beam ID in BFR MAC CE or not for SpCell BFR?

CBRA for SpCell BFR:
· All transmitted SSBs are candidates

· Scenario 1: An SSB with SS-RSRP above threshold is available and selected. PRACH preamble/RO is selected corresponding to it. Candidate beam is determined by gNB based on received PRACH preamble.
· Candidate beam indicated in BFR MAC CE is also the one with SS-RSRP above threshold.

· Scenario 2: An SSB with SS-RSRP above threshold is not available. UE will select the best available SSB in this case. PRACH preamble/RO is selected corresponding to it.  Candidate beam is determined by gNB based on received PRACH preamble.
· Candidate beam is not indicated in BFR MAC CE as there isn't any available SSB with SS-RSRP above threshold.
So there is no advantage of including candidate beam ID for SpCell BFR. On the other hand, candidate beam ID included in BFR MAC CE may be obsolete as explained below:
· Msg3 MAC PDU can be generated during the 1st RA attempt. BFR MAC CE includes SSB X. This RA attempt is not successful.
· Nth RA attempt is successful. Candidate beam during Nth Attempt is SSB Y. BFR MAC CE included in Msg3 indicates old candidate beam i.e. SSB X, whereas PRACH preamble/RO indicates latest candidate beam i.e. SSB Y. 


Summary
	3 Issues are raised. 
· Issue 1: Whether BFR SR is dedicated or shared with other SR?
· Issue 2: Whether to support the 4-byte Ci field length in BFR MAC CE for SpCell?
· Issue 3: Whether to include candidate beam ID in the BFR MAC CE for SpCell? 
For Issue 1, it is not relevant to SpCell BFR enhancement, and can be discussed separately. 
· For Issue 2, in order to accommodate the BFR MAC CE and C-RNTI MAC CE in Msg3, it seems 4-Byte Ci field is not appropriate. According to proposal 2a, the Ci field can be limited in 1-Byte length.
For Issue 3, it needs further check companies’ view on whether to include the candidate beam ID in BFR MAC CE for SpCell. 
Rapporteur would suggest to conclude it in the meeting.
Proposal 4: To discuss whether to include candidate beam ID in BFR MAC CE for SpCell. 




Conclusion
The followings are proposed:
Proposal 1: SpCell BFR enhancement is supported in R16, and only to address the problem that NW is not aware of SpCell BFR info if the CBRA is used for SpCell BFR.
Proposal 2: BFR MAC CE for SCell BFR is used for SpCell BFR reporting (i.e. no new BFR MAC CE is introduced). 
Proposal 2a: 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.
[bookmark: _GoBack]Proposal 3: BFR MAC CE for SpCell is only transmitted in Msg3 and MsgA via CBRA.
Proposal 4: To discuss whether to include candidate beam ID in BFR MAC CE for SpCell.
The corresponding TP is provided in section 5. 
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The MAC entity shall, for each MSGA:
1>	if PREAMBLE_TRANSMISSION_COUNTER is greater than one; and
1>	if the notification of suspending power ramping counter has not been received from lower layers; and
1>	if LBT failure indication was not received from lower layers for the last MSGA Random Access Preamble transmission; and
1>	if SSB or CSI-RS selected is not changed from the selection in the last Random Access Preamble transmission:
2>	increment PREAMBLE_POWER_RAMPING_COUNTER by 1.
1>	select the value of DELTA_PREAMBLE according to clause 7.3;
1>	set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP;
1>	if this is the first MSGA transmission within this Random Access procedure:
2>	if the transmission is not being made for the CCCH logical channel:
3>	indicate to the Multiplexing and assembly entity to include a C-RNTI MAC CE in the subsequent uplink transmission.
2> if the Random Access procedure was initiated for beam failure recovery:
3> indicate to the Multiplexing and assembly entity to include a BFR MAC CE or a Truncated BFR MAC CE in the subsequent uplink transmission.
2>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity and store it in the MSGA buffer.
1>	compute the MSGB-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted;
1>	instruct the physical layer to transmit the MSGA using the selected PRACH occasion and the associated PUSCH resource, using the corresponding RA-RNTI, MSGB-RNTI, PREAMBLE_INDEX, PREAMBLE_RECEIVED_TARGET_POWER, preambleReceivedTargetPower, and the amount of power ramping applied to the latest MSGA preamble transmission (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP);
1>	if LBT failure indication is received from lower layers for the transmission of this MSGA Random Access Preamble:
2>	instruct the physical layer to cancel the transmission of the MSGA payload on the associated PUSCH resource;
2>	perform the Random Access Resource selection procedure for 2-step RA type (see clause 5.1.2a).
NOTE:	The MSGA transmission includes the transmission of the PRACH Preamble as well as the contents of the MSGA buffer in the PUSCH resource corresponding to the selected PRACH occasion and PREAMBLE_INDEX (see TS 38.213 [6])
The MSGB-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted, is computed as:
MSGB-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2
where s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14), t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), where the subcarrier spacing to determine t_id is based on the value of μ specified in clause 5.3.2 in TS 38.211 [8], f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier). The RA-RNTI is calculated as specified in clause 5.1.3.


5.1.4	Random Access Response reception
Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the MAC entity shall:
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	start the ra-ResponseWindow configured in BeamFailureRecoveryConfig at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;
2>	monitor for a PDCCH transmission on the search space indicated by recoverySearchSpaceId of the SpCell identified by the C-RNTI while ra-ResponseWindow is running.
1>	else:
2>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while the ra-ResponseWindow is running.
1>	if notification of a reception of a PDCCH transmission on the search space indicated by recoverySearchSpaceId is received from lower layers on the Serving Cell where the preamble was transmitted; and
1>	if PDCCH transmission is addressed to the C-RNTI; and
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	consider the Random Access procedure successfully completed.
1>	else if a valid (as specified in TS 38.213 [6]) downlink assignment has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:
2>	if the Random Access Response contains a MAC subPDU with Backoff Indicator:
3>	set the PREAMBLE_BACKOFF to value of the BI field of the MAC subPDU using Table 7.2-1, multiplied with SCALING_FACTOR_BI.
2>	else:
3>	set the PREAMBLE_BACKOFF to 0 ms.
2>	if the Random Access Response contains a MAC subPDU with Random Access Preamble identifier corresponding to the transmitted PREAMBLE_INDEX (see clause 5.1.3):
3>	consider this Random Access Response reception successful.
2>	if the Random Access Response reception is considered successful:
3>	if the Random Access Response includes a MAC subPDU with RAPID only:
4>	consider this Random Access procedure successfully completed;
4>	indicate the reception of an acknowledgement for SI request to upper layers.
3>	else:
4>	apply the following actions for the Serving Cell where the Random Access Preamble was transmitted:
5>	process the received Timing Advance Command (see clause 5.2);
5>	indicate the preambleReceivedTargetPower and the amount of power ramping applied to the latest Random Access Preamble transmission to lower layers (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP);
5>	if the Random Access procedure for an SCell is performed on uplink carrier where pusch-Config is not configured:
6>	ignore the received UL grant.
5>	else:
6>	process the received UL grant value and indicate it to the lower layers.
4>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble(s):
5>	consider the Random Access procedure successfully completed.
4>	else:
5>	set the TEMPORARY_C-RNTI to the value received in the Random Access Response;
5>	if this is the first successfully received Random Access Response within this Random Access procedure:
6>	if the transmission is not being made for the CCCH logical channel:
7>	indicate to the Multiplexing and assembly entity to include a C-RNTI MAC CE in the subsequent uplink transmission.
6> if the Random Access procedure was initiated for beam failure recovery:
7> indicate to the Multiplexing and assembly entity to include a BFR MAC CE or a Truncated BFR MAC CE in the subsequent uplink transmission.
6>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity and store it in the Msg3 buffer.
NOTE:	If within a Random Access procedure, an uplink grant provided in the Random Access Response for the same group of contention-based Random Access Preambles has a different size than the first uplink grant allocated during that Random Access procedure, the UE behavior is not defined.
1>	if ra-ResponseWindow configured in BeamFailureRecoveryConfig expires and if a PDCCH transmission on the search space indicated by recoverySearchSpaceId addressed to the C-RNTI has not been received on the Serving Cell where the preamble was transmitted; or
1>	if ra-ResponseWindow configured in RACH-ConfigCommon expires, and if the Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX has not been received:
2>	consider the Random Access Response reception not successful;
2>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
2>	if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
3>	if the Random Access Preamble is transmitted on the SpCell:
4>	indicate a Random Access problem to upper layers;
4>	if this Random Access procedure was triggered for SI request:
5>	consider the Random Access procedure unsuccessfully completed.
3>	else if the Random Access Preamble is transmitted on an SCell:
4>	consider the Random Access procedure unsuccessfully completed.
2>	if the Random Access procedure is not completed:
3>	select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;
3>	if the criteria (as defined in clause 5.1.2) to select contention-free Random Access Resources is met during the backoff time:
4>	perform the Random Access Resource selection procedure (see clause 5.1.2);
3>	else if the Random Access procedure for an SCell is performed on uplink carrier where pusch-Config is not configured:
4>	delay the subsequent Random Access transmission until the Random Access Procedure is triggered by a PDCCH order with the same ra-PreambleIndex, ra-ssb-OccasionMaskIndex and UL/SUL indicator TS 38.212 [9].
3>	else:
4>	perform the Random Access Resource selection procedure (see clause 5.1.2) after the backoff time.
The MAC entity may stop ra-ResponseWindow (and hence monitoring for Random Access Response(s)) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX.
HARQ operation is not applicable to the Random Access Response reception.
[bookmark: _Toc37296300]
6.1.3.23	BFR MAC CEs
The BFR MAC CEs consists of either:
-	SCell BFR MAC CE; or
-	Truncated SCell BFR MAC CE.
The BFR MAC CEs are identified by a MAC subheader with LCID as specified in Table 6.2.1-2.
BFR MAC CE has a variable size. It includes a bitmap and in ascending order based on the ServCellIndex, beam failure recovery information i.e. octets containing candidate beam availability indication (AC) for SCells indicated in the bitmap. For BFR MAC CE, A a single octet bitmap is used when the highest ServCellIndex of this MAC entity's SCell configured with beam failure detection is less than 8, otherwise four octets are used.
For Truncated BFR MAC CE, a single octet bitmap is used for the following cases, otherwise four octets are used:
-    the highest ServCellIndex of this MAC entity's SCell configured with beam failure detection is less than 8; or
-    beam failure is detected for SpCell (as specified in Clause 5.17) and the SpCell is to be indicated in a Truncated BFR MAC CE and the UL-SCH resources available for transmission cannot accommodate the Truncated BFR MAC CE with the four octets bitmap plus its subheader as a result of LCP.
The fields in the BFR MAC CEs are defined as follows:
-     SP: This field indicates beam failure detection (as specified in clause 5.17) for the SpCell of this MAC entity. The SP field is set to 1 to indicate that beam failure is detected for SpCell only when BFR MAC CE or Truncated BFR MAC CE is to be included into a MAC PDU as part of Random Access Procedure (as specified in 5.1.3a and 5.1.4), otherwise, it is set to 0.
-	Ci (SCell BFR MAC CE): This field indicates beam failure detection (as specified in clause 5.17) and the presence of an octet containing the AC field for the SCell with ServCellIndex i as specified in TS 38.331 [5]. If the Ci field set to 1, beam failure is detected and the octet containing the AC field is present for the SCell with ServCellIndex i. If the Ci field set to 0, the beam failure is not detected and octet containing the AC field is not present for the SCell with ServCellIndex i. The octets containing the AC field are present in ascending order based on the ServCellIndex;
-	Ci (Truncated SCell BFR MAC CE): This field indicates beam failure detection (as specified in clause 5.17) for the SCell with ServCellIndex i as specified in TS 38.331 [5]. If the Ci field set to 1, beam failure is detected and the octet containing the AC field for the SCell with ServCellIndex i may be present. If the Ci field set to 0, the beam failure is not detected and the octet containing the AC field is not present for the SCell with ServCellIndex i. The octets containing the AC field, if present, are incuded in ascending order based on the ServCellIndex. The number of octets containing the AC field included is maximised, while not exceeding the available grant size;
NOTE:	The number of the octets containing the AC field in the Truncated SCell BFR format can be zero.
-	AC: This field indicates the presence of the Candidate RS ID field in this octet. If at least one of the SSBs with SS-RSRP above rsrp-ThresholdBFR amongst the SSBs in candidateBeamRSSCellList or the CSI-RSs with CSI-RSRP above rsrp-ThresholdBFR amongst the CSI-RSs in candidateBeamRSSCellList is available, the AC field is set to 1; otherwise, it is set to 0. If the AC field set to 1, the Candidate RS ID field is present. If the AC field set to 0, R bits are present instead;
-	Candidate RS ID: This field is set to the index of an SSB with SS-RSRP above rsrp-ThresholdBFR amongst the SSBs in candidateBeamRSSCellList or to the index of a CSI-RS with CSI-RSRP above rsrp-ThresholdBFR amongst the CSI-RSs in candidateBeamRSSCellList. The length of this field is 6 bits.
-	R: Reserved bit, set to 0.




Figure 6.1.3.23-1: SCell BFR and Truncated SCell BFR MAC CE with single octet bitmap the highest ServCellIndex of this MAC entity's SCell configured with BFD is less than 8




Figure 6.1.3.23-2: SCell BFR and Truncated SCell BFR MAC CE with four octets bitmapthe highest ServCellIndex of this MAC entity's SCell configured with BFD is equal to or higher than 8
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Figure 6.1.3.X-2: SCell BFR and Truncated SCell BFR MAC CE with the highest ServCelllndex of this
MAC entity's SCell configured with BFD is equal to or higher than 8
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