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1 Introduction

This document is intended to progress below offline discussion.

· [AT117-e][016][feMIMO] MAC (Samsung)


Scope: Take into account on-line. Make further progress based on non-resolved parts of R2-2203709. Take into account new LS from RAN1 when/if it becomes available, to the extent reasonable. Update MAC CR. (This discussion will also continue as a post discussion for the CR). Determine agreeable parts, identify discussion points if any. 


Intended outcome: Report, revised MAC CR (CR might not be needed for CB).


Deadline: In time for online CB W2 Wednesday 

1. Phase I discussion
It includes the non-resolved parts of R2-2203709.

Deadline for Phase I discussion: W2 Monday (28th Feb, 1200 UTC)
2. Phase II discussion

Further issues will be triggered after receiving RAN1 LS replies regarding the below RAN2 LSes:

· LS on MPE information signalling (R2-2111600)

· LS on feMIMO RRC parameters (R2-2202002)

· LS on Enhanced TCI state indication for UE-specific PDCCH MAC CE (R2-2201950)
Deadline for Phase II discussion: In time for online CB W2 Wednesday
The following delegates participated in the discussion:

	Company
	Contact Name
	Email

	ASUSTeK
	Xinra Kung
	Xinra_Kung@asus.com

	LGE
	Hanul Lee
	hanul.lee@lge.com

	Samsung
	Anil Agiwal (BFD/BFR)

Seungri Jin
	anilag@samsung.com
seungri.jin@samsung.com

	OPPO
	Youxin

ZhongdaDu
	youxin@oppo.com
duzhongda@oppo.com

	Fujitsu
	Meiyi Jia
	jiameiyi@fujitsu.com

	Apple
	Fangli
	fangli_xu@apple.com

	CATT
	Erlin Zeng
	erlin.zeng@catt.cn

	Xiaomi
	Yumin Wu
	wuyumin@xiaomi.com

	Qualcomm
	Ruiming Zheng
	rzheng@qti.qualcomm.com

	Sharp
	Hidekazu Tsuboi
	Tsuboi.hidekazu@sharp.co.jp

	Vivo
	Chenli
	Chenli5g@vivo.com

	Ericsson
	Helka-Liina
	Helka-liina.maattanen@ericsson.com

	Nokia
	Samuli Turtinen (BFD/BFR)

Tero Henttonen
	samuli.turtinen@nokia.com

tero.henttonen@nokia.com

	Intel
	Youn Heo
	Youn.hyoung.heo@gmail.com


2 Phase I Discussion

2.1  Multi TRP Beam Failure Detection and Recovery

2.1.1 Enhanced BFR MAC CE Format Aspects

2.1.1.1 Indication of whether one or both TRPs are failed
 SHAPE  \* MERGEFORMAT 



	Source
	Proposal

	Samsung [1]
	Proposal: Include a Sj bitmap in addition to serving cell Ci bitmap, which indicates per failed Serving Cell configured with mTRP BFD/BFR whether one or both of the TRPs associated with the Serving Cell failed. The R bit of the AC/Candidate RS ID octet indicates the failed TRP ID (i.e. BFD-RS set ID)

Proposal: One octet Sj bitmap is included in MAC CE with 7 Ci bits and 1 SP bit. Up to 4 octets Sj bitmap are included in MAC CE with 31 Ci bits and 1 SP bit.

Proposal: Sj corresponds to jth failed serving cell in increasing order of Serving Cell Index. Serving Cell index of SpCell is assumed to be zero.

	Vivo [2]
	Proposal: Include two sets of serving cell bitmap (i.e. option 2) for the enhanced BFR MAC CE design.

	Fujitsu [3]
	Proposal: For the enhancement BFR MAC CE design, a bitmap in addition to serving cell bitmap (Option 3) applies.

	Oppo [4]
	Proposal: For the enhancement BFR MAC CE design, a bitmap in addition to serving cell bitmap (Option 3) is used as baseline.

	Apple [5]
	Proposal: Agree the Enhanced BFR MAC CE format as indicated in Figure-1. 
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Figure 1

	Intel [7]
	Proposal : Enhanced BFR MAC CE includes AC field and include two sets of serving cell bitmap in MAC CE (i.e. Option 2).

	Qualcomm [12]
	Proposal : The Rel-17 mTRP BFR MAC CE selects option 2 by using two sets of TRP bitmap at least for the eight-CC case.

	CATT [16]
	Proposal: RAN2 to consider option 2 (Two sets of serving cell bitmap introduced in the BFR MAC CE) as baseline to design the detailed format of the enhanced BFR MAC CE.

	ZTE [17]
	Proposal: Two sets of serving cell bitmap are supported for enhanced BFR MAC CE.   

Proposal: For the sequence of presence of the octets containing AC field and Candidate RS field, the first one or two octets are associated with the SpCell. Then the subsequent octets are present in ascending order based servingcellIndex in the first set of serving cell bitmap, and then the left octets are present in ascending order of the servingcellIndex in the second set of serving cell bitmap. 

	Huawei [21]
	Proposal: Two bitmaps are needed in the enhanced BFR MAC CE. One bitmap indicates serving cells which occurred beam failure, and the other bitmap indicates the number of failed TRPs per failed serving cell.

	Nokia [24]
	Proposal: The first bitmap in the New BFR MAC CE indicates the failure status of the Serving Cell (with one BFD-RS set configured) or the failure status of the BFD-RS set#0 of the Serving Cell (with two BFD-RS sets configured).

Proposal: The second bitmap indicates the failure status of the BFD-RS set#1 of the Serving Cells with two BFD-RS sets configured.

Proposal: The size of the second bitmap in the New BFR MAC CE is based on the number of Serving Cells configured with two BFD-RS sets (ie., it can be smaller than the first bitmap).

Proposal: For each failed BFD-RS set, the UE indicates if the candidate beam evaluation was completed or not upon the building of the New BFR MAC CE. The R bit of the AC/R/Candidate RS ID octet can be used for the purpose.


Q1: Which one of the following options do you agree for enhanced BFR MAC CE format? 

Option 1: 

· Include two sets of serving cell bitmap in MAC CE. The first set of serving cell bitmap indicates the failure information associated with the first BFD-RS set and the second set of serving cell bitmap indicates the failure information associated with the second BFD-RS set.
· Beam failure recovery information of BFD-RS set does not include TRP ID (i.e. BFD-RS set ID)

Option 2: 

· Include a bitmap in addition to previously agreed serving cell bitmap which indicates per failed Serving Cell configured with mTRP BFD/BFR whether one or both of the TRPs associated with the Serving Cell failed. 

· Beam failure recovery information of BFD-RS set includes TRP ID (i.e. BFD-RS set ID) as previously agreed.

	Company
	Option 1/Option 2
	Comments (if any)

	ASUSTeK
	Option 2
	A first bitmap indicates failed Serving Cells and include an additional bitmap to indicate one or both of the TRPs failed.

	LGE
	Option 1
	Option 1 does not require the additional TRP ID field and is simple.

	Samsung
	Option 2
	In our view both option works. 

Option 2 is aligned with previous RAN2 Agreements. 

· Previously we have agreed that BFD-RS set ID is included in MAC CE to identify TRP ID. In option 2, TRP ID is included in beam failure recovery information octet (AC, BFD RS set ID, candidate RS ID). In option 1, TRP ID is not included in MAC CE

· Previously we have agreed that Ci bitmap/SP is included to identify the serving cell for which beam failure is detected for at least one TRP ID. Option 2 does not change this. In option 1, first Ci bitmap/SP definition needs to be changed. In option 1, bit in first Ci bitmap/SP bit indicates whether beam failure is detected or not for TRP 0 of serving cell.

Option 2 can have less overhead in case there is no serving cell for which both TRPs have failed. In option 1, second bitmap needs to be always included when there is failure of only second TRP of one or more serving cell (s). 

In option 1, one R bit is unused as TRP ID is not included in beam failure recovery information octet, however this does not reduce any overhead.

	OPPO
	Option 2
	Option 2 requires less signalling overhead.

	Fujitsu 
	Option 2
	We think that Option 2 is clear and requires less bytes.

Option 1 has something to clarify. For example, how to provide the bitmaps in case that some serving cells are configured with multiple TRPs while some serving cells only support cell level beam failure detection/recovery.

	Intel
	Either option is ok. 
	Both options are working and there seems no big difference. Option 1 indicates BFD RS set ID implicitly, while Option 2 indicates explicitly.

Regarding option 2, do we have any additional bit to omit the second bit for the case where all serving cells have only one TRP failed?

[Samsung] No, there is no additional bit. I have updated the comment.

	Apple
	Option 2
	Option 2 has less signaling overhead when the number of the serving cell with failed TRP info is less than the total number. 
For example, If UE is configured with 32 serving cells, but only <8 serving cells are required to indicate the failed TRP info, in Option2, the overhead is only 1-octet, but in Option 1, the overhead is 4-octet.

	CATT
	Option 1
	We agree both options work. Our preference is for Option 1, as

a) Option 1 does not need the BFD-RS set ID, and thus the reserved R bit could be used for future extension. 

b) in case cases, Option 2 is less efficient, e.g., 2 bits “01” or “10” are simply used for Option 1 to indicate that which TRP fails and which not for the case when only one out of two TRPs fails, but for Option 2 this is not possible, some further indication is needed.  

	Xiaomi
	Option 2
	We have no strong view, but slightly prefer Option 2 due to the less signalling overhead.

	Qualcomm
	Option 1
	Option 1 is simpler, and we think both options are aligned with previous RAN2 agreements. In Option 1, the second set of serving cell bitmap can be optimized to indicate the failure status of the second TRP only if the mTRP is configured in one serving cell. Option 2 requires indicating the BFD-RS set ID in the beam failure recovery information octet which is not good for the truncation case and hence is not preferred.

	Sharp
	Option 2
	Option 2 requires less overhead.

	vivo
	Option 1
	Option 1 is simpler, which does not need TRP ID field.

	ZTE
	Option 1
	Option 1 design is clear and simple, if the bitmap overhead of two serving cell sets really matter, it can be resolved by that the bitmap only include the serving cells those are configured with more than one BFD-RS set. For example, the first bit represent the serving cell with the lowest ID which is configured with more than one BFD RS set, the second bit in bitmap represent the serving cell with the second lowest ID, and so on.

	Nokia
	Both OK
	Option 1  needs to be clarified such that the first bitmap indicates the failure status of the whole Serving Cell for cells that are not configured with two BFD-RS sets.

	Huawei, HiSilicon
	Option 2
	


Rapporteur summary: 5 companies prefer option 1. 8 companies prefer option 2. 2 companies are ok with either option. In rapporteur’s views both options work. There is no significant support for either of the options. So suggestion is to discuss this online.

Proposal 1: For enhanced BFR MAC CE format, agree on one of the following options:

Option 1 (supported by 7 companies): 

· Include two sets of serving cell bitmap in MAC CE. The first set of serving cell bitmap indicates the failure information associated with the first BFD-RS set and the second set of serving cell bitmap indicates the failure information associated with the second BFD-RS set.
· Beam failure recovery information of BFD-RS set does not include TRP ID (i.e. BFD-RS set ID)
Option 2 (supported by 10 companies): 

· Include a bitmap in addition to previously agreed serving cell bitmap which indicates per failed Serving Cell configured with mTRP BFD/BFR whether one or both of the TRPs associated with the Serving Cell failed. 

· Beam failure recovery information of BFD-RS set includes TRP ID (i.e. BFD-RS set ID) as previously agreed.

Q2: If option 1 is agreed in Q1, which one of the following options do you agree for second serving cell bitmap?

· Option a: The size of the second serving cell bitmap is based on the number of Serving Cells configured with two BFD-RS sets (i.e., it can be smaller than the first bitmap).

· Option b: The size of the second serving cell bitmap is same as the size of the first serving cell bitmap

	Company
	Option a/Option b
	Comments (if any)

	LGE
	Option b
	Option b is easy to understand and simple.

	Samsung
	Option b
	

	CATT
	Option b, with comments
	Both options acceptable to us. For simplicity, Option b could be used.

For the case of when a single octet bitmap is used (i.e., greatest ServCellIndex less than 8), it seems no much room for singaling saving, but for four octets case, Option b might save a few octets depending on the real cases. 

	Qualcomm
	Option a
	

	vivo
	Option a
	We support the first serving cell bitmap includes CC of sTRP and mTRP, while the second serving cell bitmap only include the CC for mTRP case. 

	Nokia
	Option a
	Since the bitmap size is rather significant with 4 octet bitmaps while we expect rather low number of serving cells to be configured with mTRP BFR, we think optimizing is useful here.


Rapporteur summary: Both the options are equally supported by the companies.

Proposal 2: If option 1 is agreed for Enhanced BFR MAC CE format, select one of the following for the second serving cell bitmap?

· Option a (supported by 4 companies): The size of the second serving cell bitmap is based on the number of Serving Cells configured with two BFD-RS sets (i.e., it can be smaller than the first bitmap).

· Option b (supported by 3 companies): The size of the second serving cell bitmap is same as the size of the first serving cell bitmap

Q3: If option 1 is agreed in Q1, do you agree that R bit in beam failure recovery information octet of failed BFD-RS set can indicate if the candidate beam evaluation was completed or not upon the building of the New BFR MAC CE?

	Company
	Yes/No
	Comments (if any)

	LGE
	No
	We prefer to follow the legacy behaviour, i.e., if the evaluation of the candidate beams has not been completed, Ci field set to 0 and the octet containing AC field is not included.

	Samsung
	No
	Same view as LGE

	CATT
	No
	Save view as LGE.

	Qualcomm
	No
	Follow the legacy behaviour. 

	vivo
	No
	Agree with LGE.

	ZTE
	Option A or B
	If we want to reduce the overhead of the additional bitmap, option A can be taken into account, if we want to present a more clear and direct design the option B can be adopt.

	Nokia
	Yes
	


Rapporteur summary: Majority of the companies prefer legacy behavior.

Proposal 3 (5 out of 7): If option 1 is agreed for New BFR MAC CE format, R bit in beam failure recovery information octet of failed BFD-RS set is not used to indicate that the candidate beam evaluation was completed or not upon the building of the New BFR MAC CE.
Q4: If option 2 is agreed in Q1, which one of the following options do you agree for the bitmap in addition to serving cell bitmap?

· Option a: The size of the bitmap is based on the number of Serving Cells configured with two BFD-RS sets (i.e., it can be smaller than serving cell bitmap). 

· Option b: The size of the bitmap is same as the size of the serving cell bitmap

· Option c: The size of the bitmap is based on the number of failed Serving Cells configured with two BFD-RS sets

· Option d: The size of the bitmap is based on the number of failed Serving Cells regardless of one or two BFD-RS sets.
	Company
	Option a/b/c
	Comments (if any)

	ASUSTeK
	Option b
	Fixed size bitmap to serving cell bitmap is simpler for mapping and can avoid decoding error if mTRP configuration is asynchronous between UE and gNB.

	LGE
	Option b
	Option b is easy to understand and simple.

	Samsung
	Option b or c
	Option c is preferable to reduce overhead

	OPPO
	Option c
	

	Fujitsu 
	Option c
	If Option c is supported, the bitmap will not be included in the Enhanced Truncated BFR MAC CE when 4-octet serving cell bitmap is truncated to 1-octet bitmap.

	Apple
	Option c
	Option c has less signalling overhead considering the max number of serving cell with 2 BFD-RS sets could be 32. 

	Xiaomi
	Option c
	

	Qualcomm
	Option c
	

	Sharp
	Option c 
	Option c can reduce the overhead.

	Nokia
	Option c
	Since the bitmap size is rather significant with 4 octet bitmaps while we expect rather low number of serving cells to be configured with mTRP BFR, we think optimizing is useful here.

	Huawei, HiSilicon
	Option d
	The size of the bit map should not depend on one or two BFD-RS sets are configured for serving cells. Because it may cause ambiguity if the BFR MAC CE is generated near the time when the network reconfigures mTRP operations, e.g., configure some mTRP cells to use sTRP transmission.

The first bitmap (serving cell bitmap) in Option 2 is a full set bitmap which includes cells configured with one BFD-RS set or two BFD-RS sets. So this enhanced BFR MAC CE can be applied to the case where some serving cells use mTRP and other serving cells use sTRP.

The second bitmap is based on the number of failed Serving Cells configured with one or two BFD-RS sets. If a serving cell with one single BFD-RS set occurs beam failure, then the corresponding bit in the second bitmap can be set to 0, which indicates the number of failed TRP in the cell is one.


Rapporteur summary: There is significant majority in support of option c.

Proposal 4 (8 out of 12): If option 2 is agreed for New BFR MAC CE format, the size of the bitmap is based on the number of failed Serving Cells configured with two BFD-RS sets.
2.1.1.2 LCID/eLCID in MAC Subheader of Enhanced BFR MAC CE

	Source
	Proposal

	Samsung [1]
	Proposal: LCID is used for Enhanced BFR MAC CE with one octet Ci and truncated Enhanced BFR MAC CE with one octet Ci.

Proposal: eLCID is used for Enhanced BFR MAC CE with four octets Ci and truncated Enhanced BFR MAC CE with four octets Ci.

	Huawei [21]
	Proposal: Use eLCID for the 1-octet Ci enhanced BFR MAC CE and for the 1-octet Ci truncated enhanced BFR MAC CE. If companies are not ready to make such a decision, this can be discussed in A.I. 8.0.4.


Q5: Which one of the following options do you agree?

Option 1:  Use LCID for Enhanced BFR MAC CE with one octet Ci and truncated Enhanced BFR MAC CE with one octet Ci.

Option 2:  Use eLCID for Enhanced BFR MAC CE with one octet Ci and truncated Enhanced BFR MAC CE with one octet Ci.

	Company
	Option1/2
	Comments (if any)

	ASUSTeK
	Option 2
	

	LGE
	Option 2
	As discussed in the agenda 8.0.4, there are few values left for LCID and the use of LCID should be avoided except the essential case.

	Samsung
	Option 1
	To minimise overhead of BFR MAC CE transmitted in RA triggered for BFR

	OPPO
	Option 2
	

	Fujitsu 
	Option 2
	As agreed in A.I. 8.0.4, coverage limited cases shall use LCID and other cases use eLCID.

	Apple
	Option 1
	LCID could be used for the truncated BFR MAC CE with one octet Ci. 

Following the guidance we made in main session, the truncated Enhanced BFR MAC CE may be delivered in the coverage limited cases 

· Confirm that coverage limited cases shall use LCID, other cases use eLCID

	CATT
	Option 2
	It is true that we already reached some conclusion in A.I. 8.0.4, so option 2 should the way to go. 

	Xiaomi
	Option 2
	

	Qualcomm
	Option 1
	

	Sharp
	Option 2
	

	vivo
	Option 2
	

	ZTE
	Option 1
	

	Ericsson
	Option 2
	LCID should be used only for essential cases and per TRP specific BFR is not an essential feature. Network receives the same information from UE’s CSI directly as both TRPs belong to the same serving cell and share the same MAC entity. 

	Nokia
	Option 1 modified
	Only the truncated Enhanced BFR MAC CE with one octet Ci needs LCID to fit information in Msg3.

	Huawei, HiSilicon
	Option 2
	In A.I. 8.0.4, a general principle was agreed: “Confirm that coverage limited cases shall use LCID, other cases use eLCID.”

In the RACH triggered by BFR, the UE selects a good SSB and the coverage should be fine.


Rapporteur Summary:  Option 2: 9; Option 1: 4; Other: 1

Proposal 5 (10 out of 15): eLCID is used for Enhanced BFR MAC CE with one octet Ci and truncated Enhanced BFR MAC CE with one octet Ci.

2.1.1.3 Truncation Aspects

	Source
	Proposal

	Samsung [1]
	Proposal: TRP level truncation is supported.

Proposal: During truncation, TRP level truncation is applied to maximize the number of serving cells for which beam failure recovery information of at least one TRP is included in MAC CE.

	Vivo [2]
	Proposal : In the Truncated Enhanced BFR MAC CE, it can include the BFR info of one TRP if the BFR of both TRPs are triggered.

	Fujitsu [3]
	Proposal: If per TRP truncation is supported, the octets containing TRP BFR information, if present, are included in ascending order based on the ServCellIndex of SCell and BFD-RS ID. RAN2 to discuss the following two options:

       -
 Option 1: based on the ServCellIndex first

       -
 Option 2: based on BFD-RS ID first

	Apple [5]
	Proposal: In the Truncated Enhanced BFR MAC CE, it can only include the BFR info of one TRP if the BFR of both TRPs are triggered. 

	Qualcomm [12]
	Proposal: In the truncated enhanced BFR MAC CE, the second failed TRP field (if any) of each serving cell are truncated after truncating all the beam failure information of the failed TRPs or failed serving cells.

	LG [15]
	Proposal: If the beam failure is detected on both TRP, the truncation of BFR information per TRP is not supported, i.e., the UE does not includes BFR information for both TRP for the Serving Cell if there is not enough bits.

Proposal: If the truncation of BFR information per TRP is supported, Truncated Enhanced BFR MAC CE that includes BFR information for a one TRP for a cell first, then includes BFR information for the remaining TRPs for the cell if UL grant remains. 

	CATT [16]
	Proposal: The enhanced truncated BFR MAC CE can contain the BFR information for one of both failed TRPs when there are no enough bits for uplink transmission.

	Huawei [21]
	Proposal: If beam failure occurred on both TRPs of a serving cell and the grant size can only accommodate one TRP’s BFR information, the UE truncates the BFR MAC CE and only include one TRP’s BFR information.

	Nokia [24]
	Proposal: The TRP level truncation is supported such that the beam failure information of BFD-RS set#0 is included before the BFD-RS set#1 for each Serving Cell with both BFD-RS sets in failure condition – otherwise, the Rel-16 truncation principle is applied.


Q6: Do you agree that for TRP level truncation, beam failure recovery information of one TRP is included first before the other TRP for each Serving Cell with both BFD-RS sets in failure condition?

	Company
	Option
	Comments (if any)

	ASUSTeK
	Yes
	Maximize the number of Serving Cell reported before reporting both TRP of each mTRP Serving Cell if TRP level truncation is supported (i.e. report one TRP of each Serving Cell first, report both TRPs if the UL grant can accommodate).

	LGE
	Yes
	We think it would be beneficial to maximize the number of available cell from Carrier Aggregation perspective.

	Samsung
	Yes
	

	OPPO
	
	We agree that UE can report the beam failure information of one TRP if the UL grant is not able to accommodate the beam failure information of the second TRP when the beam failure is detected on both TRPs. 


And the beam failure information of TRPs is included in ascending order based on the ServCellIndex of the serving cell.

	Fujitsu 
	Yes 
	

	Intel
	Yes
	

	Apple
	Yes
	

	CATT
	Yes
	It seems that this scheme aims to inform gNB as many number of failed cells as possible, which helps gNB to recover at least one TRP for a certain serving cell.  

	Xiaomi
	Yes
	

	Qualcomm
	Yes
	

	Sharp
	Yes
	

	Vivo
	Yes
	

	ZTE
	Yes
	

	Nokia
	Yes
	

	Huawei, HiSilicon
	Unclear
	We are not sure the benefit of this. 


Rapporteur Summary: All companies except one support of this proposal.

Proposal 6 (Easy): For TRP level truncation, beam failure recovery information of one TRP is included first before the other TRP for each Serving Cell with both BFD-RS sets in failure condition.

2.1.1.4 Enhanced BFR MAC CE transmission in Msg3/MsgA of RA triggered for beam failure of both TRPs of SpCell

	Source
	Proposal

	Samsung [1]
	Proposal: If RA procedure is initiated for beam failure recovery of both TRPs of SpCell, RAN2 to discuss and agree on one of the following

· Option 1: 

· Depending on the size of Msg3/MsgA available after including C-RNTI MAC CE, include BFR MAC CE with beam failure recovery information of both TRPs; or include BFR MAC CE with beam failure recovery information of one TRP or include BFR MAC CE with beam failure recovery information of zero TRPs. 

· UE uses truncated format with one octet Ci bitmap, if truncated format with 4 octet Ci bitmap format cannot be included.

· Option 2

· If RA procedure is initiated for beam failure recovery of both BFD-RS sets of SpCell, UE select preamble group B.

	Fujitsu [3]
	Proposal: RAN2 to discuss the following two options to fit MAC CE for BFR information and its MAC sub-header into 4 bytes:

·  Option 1: No L bits (at least one byte) in its MAC sub-header by using fixed size of the MAC CE for BFR information

·  Option 2: Including BFR information for one of TRPs in the MAC CE (and Proposal A is agreed)

Proposal A: a single octet serving cell bitmap is used when beam failure is detected on both TRPs of an SpCell 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 enhancement BFR MAC CE with the 4 octets serving cell bitmap plus its subheader as a result of LCP.

	ZTE [17]
	Proposal : The following alternative can be taken into account when there is no enough bits for accommodating the enhanced (truncated) BFR MAC CE in which the beam information for both failed TRP of SpCell are present: Only (truncated) enhanced BFR MAC CE with two sets of one octet serving cell bitmap is generated for the RACH based BFR.

Proposal: (truncated) Enhanced BFR MAC CE for indicating that both TRPs of SpCell are failed, it only can be sent via Msg.A/Msg.3.

	Nokia [24]
	Proposal: For Msg3/MsgA, at the minimum, the UE indicates the first octets of both bitmaps to convey the failure status of both BFD-RS sets of SpCell to NW.

Proposal: With more bytes available in the Msg3/MsgA grant, the UE first includes beam failure information of BFD-RS sets of SpCell and after that the beam failure information about BFD-RS sets of SCells.


Q7: Do you agree that for the RA procedure initiated for beam failure recovery of both TRPs of SpCell, depending on the size of Msg3/MsgA, UE includes beam failure recovery information of both TRPs or one TRP or zero TRPs of SpCell?

	Company
	Yes/No
	Comments (if any)

	ASUSTeK
	Yes
	

	LGE
	No
	If UL grant is not enough to accommodate the Enhanced BFR MAC CE, the UE may select preamble Group B.

	Samsung
	Yes, but
	We are also fine with suggestion from LGE

	OPPO
	Yes
	

	Fujitsu 
	
	We agree that the number of TRP(s) whose beam failure recovery information is included depends on the size of Msg3/MsgA. We just have some concerns on the benefit of zero TRP case. Maybe RAN2 can discuss this question after the progress made on the Enhanced BFR MAC CE design.

	Intel
	See comment 
	We are ok to send one TRP beam failure recovery information. We wonder what the meaning of zero TRP is. Does it mean that BFR MAC CE is not transmitted? In this case, we are ok. 

[Samsung Reply]: Zero TRP means that BFR MAC CE is transmitted with only Ci/SP bitmaps(s). Beam failure recovery information octets (AC/Candidate beam ID) is not transmitted. So network can know which serving cell(s) TRP(s) are failed.

Regarding LG’s proposal, we are not sure how much it is critical to support given that it requires change in preamble group selection. If we allow sending one TRP, it would be similar to the legacy operation. 

	Apple
	Yes
	It’s our understanding that the “zero TRP” case means UE just indicates the Cell endures the failure case in the header but not include the detailed failed TRP info for this serving cell. 

	CATT
	Yes
	How to generate the truncated Enhanced BFR MAC CE shall follow the principle agreed in 2.1.1.3. 

Since per TRP truncation is supported for the enhanced BFR MAC CE, it is reasonable to decide the BFR information depending on the size of Msg3/MsgA. For the case where the enhanced BFR MAC CE includes zero TRP BFR information for SpCell, it also follows legacy scheme for the BFR MAC CE, which is captured in R16 MAC spec as follows:

NOTE:
The number of the octets containing the AC field in the Truncated BFR MAC CE can be zero.

	Xiaomi
	Yes
	

	Qualcomm
	No
	Unclear on the zero TRPs case. It may be related to MAC CE format design. OK for both TRPs or one TRP.

	Sharp
	Yes
	We agree limited information is included depending on the size of Msg3/MsgA.

	Vivo
	Yes
	

	ZTE
	Yes
	LGE’s solution is also fine.

	Nokia
	Unclear
	What is asked here? Naturally, the information is included if it  can be.

Is the question rather that SpCell information is included before SCell information?

	Huawei, HiSilicon
	Yes
	Huawei, HiSilicon


Rapporteur Summary: 

10 companies agree the proposal as it is i.e. depending on the size of Msg3/MsgA, UE includes beam failure recovery information of both TRPs or one TRP or zero TRPs of SpCell.

3 companies are not clear about the zero TRPs case. Depending on the size of Msg3/MsgA, UE includes beam failure recovery information of both TRPs or one TRP of SpCell

1 company suggest that if UL grant is not enough to accommodate the Enhanced BFR MAC CE, the UE may select preamble Group B.

1 company thinks that it is obvious that the information is included if it can be.

Proposal 7 (10 out of 15): for the RA procedure initiated for beam failure recovery of both TRPs of SpCell, depending on the size of Msg3/MsgA, UE includes beam failure recovery information octet (i.e. octet containing AC field) of both TRPs or one TRP or zero TRPs of SpCell.
Q8: Do you agree that for the RA procedure initiated for beam failure recovery of both TRPs of SpCell, UE uses truncated format with one octet Ci bitmap, if truncated format with 4 octet Ci bitmap format cannot be included?

	Company
	Yes/No
	Comments (if any)

	ASUSTeK
	Yes
	

	LGE
	No
	If UL grant is not enough to accommodate the Enhanced BFR MAC CE, the UE may select preamble Group B.

	Samsung
	Yes
	Same as legacy principle

	OPPO
	Yes 
	

	Fujitsu 
	Yes 
	

	Apple
	Yes
	

	CATT
	Yes
	Following legacy.

	Xiaomi
	Yes
	

	Qualcomm
	Yes
	

	Sharp
	Yes
	

	Vivo
	Yes
	

	ZTE
	Yes
	

	Nokia
	Yes
	


Rapporteur Summary: All companies except one support the proposal. The proposal is similar to legacy and can be agreed.

Proposal 8 (Easy): For the RA procedure initiated for beam failure recovery of both TRPs of SpCell, UE uses truncated format with one octet Ci bitmap, if truncated format with 4 octet Ci bitmap format cannot be included.

2.1.2 RA Cancellation Aspects of Multi TRP BFR
	Source
	Proposal

	CATT [16]
	Proposal: When the second TRP is detected to be failed during the RACH procedure used for requiring uplink resource to transmit the BFR MAC CE due to the first TRP failure, UE should stop the ongoing RACH and start a new RACH procedure for BFR of the SpCell.

	Lenovo [6]
	Scenario:

· Beam failure of the first TRP is detected. 
· Then, the BFR is triggered and BFR MAC CE is transmitted for first TRP. 
· The beam failure of the second TRP is detected before the response for BFR MAC CE of the first failed TRP is received
· RA is triggered for BFR of both TRPs of SpCell
· While the RA procedure is ongoing,  response to BFR MAC CE transmitted for first TRP is received. Response means PDCCH addressed to C-RNTI for new transmission for same HARQ process which is used to transmit the BFR MAC CE for first TRP
· RA is stopped
Proposal 1: If two TRPs are configured to the SpCell, RAN2 needs to discuss whether the UE can monitor the response during RA for BFR in the case that beam failure of both TRP are detected and the BFR MAC CE for the first TRP has been transmitted.

Proposal 2: When UE can receive the response to BFR MAC CE during RA for BFR, UE can stop RA for BFR.


Q9: Do you agree that when the second TRP is detected to be failed during the RACH procedure used for requiring uplink resource to transmit the BFR MAC CE due to the first TRP failure, UE should stop the ongoing RACH and start a new RACH procedure for BFR of the SpCell?

	Company
	Yes/No
	Comments (if any)

	ASUSTeK
	No
	Whether to stop the current RACH and start a new RACH should be UE implementation. If the BFR MAC CE for the first TRP is transmitted in the first RACH, the UE can at least recover the first TRP when the first RACH is complete.

	LGE
	No
	In the current specification, whether to stop the ongoing RA procedure is UE implementation, and this principle should be kept.

	Samsung
	No
	Same view as LGE

	OPPO
	
	Prefer to left it to UE implementation,

	Fujitsu 
	No 
	It depends on the UE implementation.

	Intel
	No
	

	Apple
	No
	It could be up to UE implementation. 

	CATT
	Yes
	We understand that it is possible to leave this to UE implementation, but on the other hand, this is the case where both TRPs fail, and it is then very likely that the previous RACH procedure will not complete successfully. 

	Xiaomi
	No
	

	Qualcomm
	No
	Similar to the legacy, it can be up to UE implementation.

	Sharp
	No
	It can be left to UE implementation.

	Vivo
	Yes
	We share the same view CATT.

	ZTE
	No 
	It is up to UE implementation 

	Nokia
	No
	Can leave this to UE as today.

	Huawei, HiSilicon
	No
	Huawei, HiSilicon


Rapporteur Summary: Significant majority of companies thinks that this is up to UE implementation. The general view is that in the current specification, whether to stop the ongoing RA procedure is UE implementation, and this principle should be kept. So no proposal is made.
Q10: 
Do you agree to stop the RA procedure in following scenario?
· Beam failure of the first TRP is detected. Then, the BFR is triggered and BFR MAC CE is transmitted for first TRP. The beam failure of the second TRP is detected before the response for BFR MAC CE of the first failed TRP is received, resulting in RA trigger for BFR of both TRPs of SpCell. While the RA procedure is ongoing, response to BFR MAC CE transmitted for first TRP is received. Note that response means PDCCH addressed to C-RNTI for new transmission for same HARQ process which was used to transmit the BFR MAC CE for first TRP

	Company
	Yes/No
	Comments (if any)

	ASUSTeK
	No
	 
[Rapp]: Please update your answer as per the revised question.
Thanks rapporteur for the clarification and notification. Regarding the revised question, if the RACH is stopped, the UE may need to request other UL resources to transmit the beam failure information of the second TRP. If the beam failure information for both TRPs is already transmitted, then it might be faster to recover both TRPs via completion of the RACH. In addition, it may not be desirable to change the RACH stopping condition for a corner case. 

	LGE
	No
	Once RA procedure for SpCell BFR due to both TRP failure is triggered, the UE stops the RA procedure when the ongoing RA procedure is successfully completed.

If the ongoing RA procedure is stopped by one TRP recovery, we think it complicates the UE behaviour and RAN2 need further discussion.

	Samsung
	No
	Same view as LGE

	OPPO
	No
	We see no need to stop the ongoing RACH procedure as the BFR procedure for the second TRP is not completed.

	Fujitsu 
	No 
	 

	Apple
	No
	

	CATT
	No
	

	Xiaomi
	No
	

	Qualcomm
	No
	

	Sharp
	No
	

	Vivo
	No
	We think one more condition should be added:

If the BFR MAC CE for the first TRP includes new beam indication, then, RA procedure could be stopped. 

	ZTE
	No
	

	Nokia
	No
	

	Huawei, HiSilicon
	Yes
	A BFR MAC CE has been transmitted for TRP1 recovery before TRP2 has failed, which triggered the RACH. So during the RACH, the UE may receive a recovery response for TRP1.
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If CFRA is not supported, the UE initiates 4-step CBRA, and the recovery response is received before Msg2 reception, then the UE can send a BFR MAC CE for TRP2 instead of monitoring Msg2 and further transmitting msg3 and waiting for msg4.

 This enables recovery on TRP1 and TRP2 much faster.


Rapporteur Summary: All companies except one agree to not support this proposal. 

2.1.3 Concurrent beam failure on both BFD-RS sets of SpCell
	Source
	Proposal

	Nokia [24]
	For SpCell, it shall be noted that when the New BFR MAC CE is transmitted for one of the BFD-RS sets, there may be no candidate beam information indicated to the NW for that BFD-RS set in the MAC CE. In this case, if the Triggered BFRs are cancelled at the completion of BFR procedure upon NW response to the MAC CE (DCI with new UL grant), the UE has no beam to operate in case the second TRP fails at this point in time (or before the TCI states for the first TRP are reconfigured). The UE would transmit BFR SR in vain while it had no beam to receive an UL grant to indicate the New BFR MAC CE for the second TRP failure. In this case, the RA procedure shall be triggered instead since no valid beam for DL for neither of the TRPs exist.

On the other hand, if the candidate beam information for the first BFD-RS set was indicated and NW responded with DCI, the failure of the second TRP after this point in time could be indicated with New BFR MAC CE given the new candidate beam indicated for the first failed TRP can be applied for DL reception.

Hence, the RA procedure shall be triggered by the failure of the second BFD-RS set until a beam for the first BFD-RS set has been recovered (new TCI state activated) Proposal: For SpCell, the RA procedure for BFR shall be triggered by the failure of the second BFD-RS set until a beam for the first BFD-RS set has been recovered (new TCI state activated).

[Rapporteur’s comments]: This was discussed in RAN2#116bise and RAN2 agreed that Beam failure is detected on both TRPs” means that BFR is triggered for a TRP of the serving cell while the BFR for another TRP of same serving cell is not successfully completed


Q11: Do you agree that, for SpCell, the RA procedure for BFR shall be triggered by the failure of the second BFD-RS set until a beam for the first BFD-RS set has been recovered (new TCI state activated)?

	Company
	Yes/No
	Comments (if any)

	ASUSTeK
	No
	BFR for the first BFD-RS set is cancelled when response of the BFR MAC CE is received. BFR-SR procedure will be triggered for second BFD-RS set if the second TRP failed at this point of time.

	LGE
	No
	Once RA procedure for SpCell BFR due to both TRP failure is triggered, the UE stops the RA procedure when the ongoing RA procedure is successfully completed.

	Samsung
	No
	Was discussed previously and not agreed

	OPPO
	No 
	

	Fujitsu 
	
	We see two understandings on this question:

 1) the RA procedure is triggered by the failure of the second BFD-RS set and is stopped when a beam for the first BFD-RS set has been recovered: for this understanding, our answer is No since the RA procedure will not be stopped.

2) the RA procedure is triggered if beam failure of the second BFD-RS set is detected and if a beam for the first BFD-RS set has not been recovered: for this understanding, our answer is Yes, but the impact to specifications need more clarifications.

	Apple
	No
	Prefer to keep the BFR recovery procedure same as legacy. 

	CATT
	No
	

	Xiaomi
	No
	

	Qualcomm
	No
	In the last meeting, we have agreed the concept that BFR is triggered for a TRP while the BFR for another TRP is not successfully completed, it implies beam failure is detected on both TRPs. For SpCell, RACH for BFR will be triggered.

	Sharp
	No
	

	vivo
	
	

	ZTE
	Yes, it depends
	Does it mean the ACK to the first TRP failure of SpCell become the reception of the TCI state Activation MAC CE? If so, we can discuss it since there is no any conclusion achieved about How to judge the termination of single mTRP beam failure recovery as successful. If not, we do not see any reason to support it since we have the following agreements:

=>Beam failure is detected on both TRPs” means that BFR is triggered for a TRP of the serving cell while the BFR for another TRP of same serving cell is not successfully completed


	Nokia
	Yes
	We wonder how the UE recovers from the situation there is no beam in DL to use for PDCCH reception?

	Huawei, HiSilicon
	No
	Huawei, HiSilicon


Rapporteur Summary: 

10 companies think that this proposal is not needed. Two companies support the proposal. One company think that if criteria to consider the BFR of a BFD-RS set successfully completed is reception of TCI state activation command for the BFD-RS set, then they are ok with the proposal. Since significant majority of companies are against the proposal, no proposal is made. 

2.1.4 BFR MAC CE prioritization

	Source
	Proposal

	Samsung [1]
	UE can be configured with multiple serving cells. Depending on the configuration, a serving cell (say serving cell Y) can be configured with M-TRP BFD/BFR (i.e. multiple BFD-RS sets are configured) while another serving cell (say serving cell X) can be configured with legacy BFD/BFR (i.e. multiple BFD-RS sets are not configured). 

If beam failure is detected for serving cell X, serving cell BFR is triggered and legacy BFR MAC CE needs to be transmitted for BFR of SCell X as per R16 procedure.

If beam failure is detected for TRP(s) of serving cell Y, BFR for BFD-RS set of serving cell Y is triggered and enhanced BFR MAC CE needs to be transmitted for BFR of BFD-RS set of serving cell Y as per R17 procedure.

Depending on the size of available UL grant, both the legacy BFR MAC CE and enhanced BFR MAC CE cannot be always accommodated in same MAC PDU.  So some prioritization rule is needed. The issue is whether to prioritize (LCP) legacy BFR MAC CE or enhanced BFR MAC CE if the UL grant size is not enough.

Proposal: If SP bit in legacy BFR MAC CE is set to 1, prioritize legacy BFR MAC CE over enhanced BFR MAC CE. If SP bit in enhanced BFR MAC CE is set to 1, prioritize enhanced BFR MAC CE over legacy BFR MAC CE.

Proposal: If SP bit is not set to 1 in either MAC CEs, UE can prioritize legacy or enhanced BFR MAC CE which indicates more number of serving cells having beam failure.


Q12: Do you agree that for the case both legacy BFR MAC CE (as per legacy procedure for SCell BFR) and enhanced BFR MAC CE are triggered (as per R17 procedure for MTRP BFR) 

· If SP bit in legacy BFR MAC CE is set to 1, prioritize legacy BFR MAC CE over enhanced BFR MAC CE. If SP bit in enhanced BFR MAC CE is set to 1, prioritize enhanced BFR MAC CE over legacy BFR MAC CE.

· If SP bit is not set to 1 in either MAC CEs, UE can prioritize legacy or enhanced BFR MAC CE which indicates more number of serving cells having beam failure.

	Company
	Yes/No
	Comments (if any)

	ASUSTeK
	No
	A single enhanced BFR MAC CE should be enough to cover both cases. When beam failure is detected on at least one of the serving cell with multiple TRPs, enhanced BFR MAC CE is used. There will not be a case where both legacy BFR MAC CE and enhanced BFR MAC CE are used at the same time.

	LGE
	No
	We don’t see this optimization as necessary.

	Samsung
	Yes
	M-TRP BFR is configured on per serving cell basis. In case of CA, depending on the configuration, a serving cell (say serving cell Y) can be configured with M-TRP BFD/BFR (i.e. multiple BFD-RS sets are configured) while another serving cell (say serving cell X) can be configured with legacy BFD/BFR (i.e. multiple BFD-RS sets are not configured).

If beam failure is detected for serving cell X, serving cell BFR is triggered and legacy BFR MAC CE needs to be transmitted for BFR of SCell X as per R16 procedure.

If beam failure is detected for TRP(s) of serving cell Y, BFR for BFD-RS set of serving cell Y is triggered and enhanced BFR MAC CE needs to be transmitted for BFR of BFD-RS set of serving cell Y as per R17 procedure.

So there are two options in our view:

Option 1: New Enhanced MAC CE is also used for legacy BFR procedure if UE is configured with at least one serving cell with M-TRP BFR. This require some change(s) to legacy procedure.

Option 2: Define prioritisation rule between legacy BFR MAC CE and enhanced BFR MAC CE. No change to legacy procedure.

The proposal is based on option 2. BFR MAC CE which reports SpCell as failed is prioritised.

	OPPO
	No 
	No need to introduce the optimization.

	Fujitsu 
	Partially yes
	We agree to prioritize legacy BFR MAC CE over Enhanced BFR MAC CE if SP bit in legacy BFR MAC CE is set to 1. 

We don't see the need for other prioritizations.

	Intel
	Comment
	We wonder if we need to configure both legacy BFR MAC CE and enhanced BFR MAC CE because enhanced BFR MAC CE can also cover single TRP case. Would it be simpler to configure enhanced BFR MAC CE if there is any serving cell with two BFD-RS set? 

	Apple
	No
	We have same understanding as LGE. If one serving cell is configured with two BFD-RS sets, only enhanced BFR MAC CE will be triggered.

The UE will not trigger the legacy BFR MAC CE and enhanced BFR MAC CE at the same time. 

	CATT
	No
	We do not see strong need, as this is an optimization.

	Xiaomi
	No
	It seems that the additional optimization is not essential.

	Qualcomm
	No
	The enhanced BFR MAC CE should cover all cases. As long as mTRP is configured in one serving cell in CA, the enhanced BFR MAC CE is triggered. 

	Sharp
	No
	We don’t see the need of optimization.

	vivo
	No 
	This is an optimization. 

	ZTE
	See comments
	Is there any need to include two BFR MAC CEs (i.e enhanced and legacy) in one UL transmission, it is resource consumed and lower efficient. Our logic is show as below:

1) If only serving cells configured with only one BFD RS-Set are failed at the moment, legacy BFR MAC CE shall be used.

2) If at least one serving cell configured with more than one BFD RS set is failed, enhanced BFR MAC CE shall be used which include the information from all failed serving cells no matter those are configured with one or two BFD RS sets.


	Nokia
	No
	It seems we need to use the enhanced BFR MAC CE while the UE is configured with any serving cell with two BFD-RS sets. Then, this problem would not arise.

	Huawei, HiSilicon
	No
	The Rel-17 enhanced BFR MAC CE can cover the case when some serving cells are configured with mTRP and some other serving cells configured with sTRP. We don’t see the need to discuss the priority between Rel-16 BFR MAC CE and Rel-17 enhanced BFR MAC CE.


Rapporteur Summary: Significant number of companies are against the proposal. Companies think that UE will not trigger the legacy BFR MAC CE and enhanced BFR MAC CE at the same time. There are two views:

View 1 (2 companies): If beam failure is detected on at least one of the serving cell with multiple TRPs, enhanced BFR MAC CE is used for BFR of serving cells configured with or without BFD-RS sets.

View 2 (4 companies): If at least one serving cell is configured with two BFD-RS sets, enhanced BFR MAC CE is used for BFR of serving cells configured with or without BFD-RS sets.

Proposal 9: legacy BFR MAC CE and enhanced BFR MAC CE are not triggered at the same time. Discuss and agree on one of the following:

Option 1: If beam failure is detected on at least one of the serving cell with multiple TRPs, enhanced BFR MAC CE is used for BFR of serving cells configured with or without BFD-RS sets.

Option 2: If at least one serving cell is configured with two BFD-RS sets, enhanced BFR MAC CE is used for BFR of serving cells configured with or without BFD-RS sets.

2.1.5 PUCCH resource prioritization

SR for beam failure recovery of a BFD-RS set (as agreed in RAN2#116bise)

· When the MAC entity has pending SR for beam failure recovery of a BFD-RS set and the MAC entity has one or more PUCCH resources overlapping with PUCCH resource for beam failure recovery of that BFD-RS set for the SR transmission occasion, the MAC entity considers only the PUCCH resource for beam failure recovery of that BFD-RS set as valid
SR for SCell BFR (legacy procedure)

· When the MAC entity has pending SR for SCell beam failure recovery and the MAC entity has one or more PUCCH resources overlapping with PUCCH resource for SCell beam failure recovery for the SR transmission occasion, the MAC entity considers only the PUCCH resource for SCell beam failure recovery as valid.

	Source
	Proposal

	Samsung [1]
	Proposal: if PUCCH resource for pending SR for SCell beam failure recovery overlaps with PUCCH resource for pending SR for beam failure recovery of BFD-RS set for the SR transmission occasion, discuss and agree on of the following options:

Option 1: the MAC entity considers the PUCCH resource for BFR of BFD-RS set of serving cell as valid and the MAC entity considers the PUCCH resource for SCell beam failure recovery as invalid.

Option 2: the MAC entity considers the PUCCH resource for BFR of BFD-RS set of serving cell as valid and considers the PUCCH resource for SCell beam failure recovery as invalid, if the pending SR for BFR of BFD-RS set of serving cell is for SpCell.
Option 3: the MAC entity considers the PUCCH resource for SCell beam failure recovery as valid and the MAC entity considers the PUCCH resource for BFR of BFD-RS set of serving cell as invalid.


Q13: Which of the following options do you agree for the case PUCCH resource for pending SR for SCell beam failure recovery overlaps with PUCCH resource for pending SR for beam failure recovery of BFD-RS set for the SR transmission occasion:

· Option 1: the MAC entity considers the PUCCH resource for BFR of BFD-RS set of serving cell as valid and the MAC entity considers the PUCCH resource for SCell beam failure recovery as invalid.

· Option 2: the MAC entity considers the PUCCH resource for BFR of BFD-RS set of serving cell as valid and considers the PUCCH resource for SCell beam failure recovery as invalid, if the pending SR for BFR of BFD-RS set of serving cell is for SpCell.
· Option 3: the MAC entity considers the PUCCH resource for SCell beam failure recovery as valid and the MAC entity considers the PUCCH resource for BFR of BFD-RS set of serving cell as invalid.

	Company
	Yes/No
	Comments (if any)

	ASUSTeK
	
	Can be up to UE implementation.

	LGE
	Option 1
	If mTRP is configured, the PUCCH resource for TRP is prioritized over PUCCH resource for serving cell.

	Samsung
	No strong view
	Can follow majority views 

	OPPO
	
	We can leave it to UE implementation.

	Fujitsu 
	
	We see no need to specify this. If overlapped, it is up UE implementation to send SCell BFR SR or TRP BFR SR.

	Apple
	
	If the SR triggered by SCell BFR is overlapped with the SR triggered by SpCell TRP failure, the SpCell TRP failure case should be prioritized. Otherwise, it could be up to UE implementation. 

We are also fine to leave all cases up to UE implementation. 

	CATT
	no strong view
	

	Xiaomi
	
	We prefer to leave it to the UE implementation.

	Qualcomm
	
	We prefer to leave it to UE implementation.

	Sharp
	
	It can be up to UE implementation.

	Vivo
	
	Up to UE implementation. 

	ZTE
	
	Up to UE implementation 

	Nokia
	None
	It seems both can be valid and up to UE to select – no need to invalidate either.

	Huawei, HiSilicon
	None
	SR configuration is per cell group. If one cell in the cell group is configured with two BFD-RS sets, then we can use Rel-17 SR configuration for BFR, i.e., two SR IDs and two PUCCH resources. So we think the PUCCH SR resource for Rel-16 SCell BFR and PUCCH SR resources for Rel-17 BFR won’t be configured at the same time.


Rapporteur Summary: The general view is that this can be left to UE implementation. One company think that PUCCH SR resource for Rel-16 SCell BFR and PUCCH SR resources for Rel-17 BFR won’t be configured at the same time
Proposal 10: For the case PUCCH resource for pending SR for SCell beam failure recovery overlaps with PUCCH resource for pending SR for beam failure recovery of BFD-RS set for the SR transmission occasion, it’s up to UE implementation to select PUCCH resource for SCell beam failure recovery or PUCCH resource for beam failure recovery of BFD-RS set.
2.1.6 SR Aspects
	Source
	Proposal

	Qualcomm [12]
	UE sends SR via one (the first) SR resource when beam failure is detected in one TRP of one SCell and it is possible that UE may detect the beam failure in another TRP of the same or another SCell before UE receives any granted uplink resource for mTRP BFR MAC CE reporting. Then, UE may trigger another SR from the second SR resource configuration. However, this second SR triggering may be redundant and unnecessary.

Since the SR prohibit timer is configured within the SR resource configuration, the SR prohibit timer cannot control the other pending SR triggered from another SR configuration. Therefore, a prohibit timer is proposed being shared cross the two SR resource configurations for mTRP BFR.

Proposal : A prohibit timer is introduced to avoid the excessive SR triggering in the case that UE may trigger the second SR due to the other BFR triggered in the second TRP of one SCell or SCell BFR while UE hasn’t received the uplink resource requested by the first triggered SR.

	Nokia [24]
	Proposal: For SpCell, only the SR configuration associated with the failed BFD-RS set is considered valid in the SR procedure.

[Rapporteur’s comments]: RAN1 made agreement that: “On the PUCCH-SR resource/SR configurations selection rule when SR is triggered and 2 PUCCH-SR resource/SR configurations are configured, the UE triggers the PUCCH-SR resource/SR configuration that is associated with failed BFD-RS set”. This seems sufficient.

Proposal: As in legacy, for SR configuration associated with a BFD-RS set, NW can also associate logical channels or LBT failure recovery.

Proposal: NW can associate both BFD-RS sets of the SpCell to the same SR configuration

[Rapporteur’s comments]: These are up to network configuration. RRC does not specify any restriction. For example, 

schedulingRequestID-BFR-SCell
Indicates the scheduling request configuration applicable for BFR on SCell, as specified in TS 38.321 [3].

schedulingRequestID-LBT-SCell

Indicates the scheduling request configuration applicable for consistent uplink LBT recovery on SCell, as specified in TS 38.321 [3].


Q14: Do you agree that a prohibit timer is introduced to avoid the excessive SR triggering in the case that UE may trigger the second SR due to the other BFR triggered in the second TRP of one SCell or SCell BFR while UE hasn’t received the uplink resource requested by the first triggered SR?

	Company
	Yes/No
	Comments (if any)

	ASUSTeK
	No
	Prohibit timer is configured per SR configuration and may not need to handle SR triggering between different SR configurations.

	LGE
	No
	If the two SR is controlled by one prohibit timer, there is no case that the UE transmits two SR using different SR resource respectively, and in this case, there is no reason to use two SR configuration.

	Samsung
	No
	Not essential

	OPPO
	No 
	The legacy SR prohibit timer is enough.

The SR triggered for the second TRP can implicit indicate NW the beam failure information, which helps for the UL grant allocation. And the pending SR will be cancelled if the BFR MAC CE is transmitted as we agreed in previous meeting. Thus, we see no need for the new prohibit timer.

	Fujitsu 
	No 
	

	Apple
	No
	

	CATT
	No
	

	Qualcomm
	Yes
	The legacy SR prohibit timer can only control the SR transmission using the resource configured within one SR configuration. UE may already get the UL grant based on the first SR triggering, if there is no new prohibit timer, the redundant SR will be triggered. In addition, it is not necessary to use SR to implicit indicate the beam failure information. BFR MAC CE can provide the failed BFD-RS set ID information anyway.

	Sharp
	No
	

	Vivo
	No
	We this are same view as other companies, prohibit timer should be executed per SR configuration, rather than across SR configuration.

	ZTE
	No
	

	Nokia
	No
	

	Huawei, HiSilicon
	No
	


Rapporteur summary: Except proponent, all companies disagree with the proposal.

2.2 MAC CE impacts and others

2.2.1 PDCCH repetition impacts on DRX

 SHAPE  \* MERGEFORMAT 



	Source
	Proposal

	vivo [2]
	Proposal: A note should be introduced to clarify the reference point of starting a timer when PDCCH repetition if configured.

Proposal: There is no need to clarify the Active Time when the PDCCH repletion is configured.

	Qualcomm [13]
	Proposal: The text ‘If the PDCCH reception includes two PDCCH candidates from corresponding search space sets, as described in clause 10.1 in 38.213, start or restart drx-InactivityTimer for this DRX group in the first symbol after the end of the PDCCH candidate that ends later in time’ can be captured as either a NOTE or a normative text. 

Proposal: If PDCCH is configured with repetition, both PDCCH candidates should be included in the Active Time.

Proposal: A Note is introduced to clarify the Active Time for the PDCCH repetition case. 

Note: If the Active Time for Serving Cells in a DRX group includes a first PDCCH candidate that is linked to a second PDCCH candidate from two corresponding search space sets, as described in clause 10.1 in 38.213, the Active Time for Serving Cells in a DRX group also includes the second PDCCH candidate.

	LG [15]
	Proposal: The reference point of starting drx-InactivityTimer is captured as a NOTE.

Proposal: The definition of Active Time is not impacted even if the second PDCCH candidate is outside the monitor window.


For the issue (FFS point) whether to clarify the Active Time when the PDCCH repletion is configured, proponent company (1/3) explained that the UE behaviour should be clarified because the network may configure the second PDCCH candidate is outside of the DRX monitor window. Meanwhile other companies (2/3) provided the view that this issue can be handled by gNB implementation and it is just an error case, i.e. value of DRX related timers should be set properly by gNB to include the second PDCCH candidate in the active time. In addition, MAC specification has some text to handle similar case as below:

The MAC entity needs not to monitor the PDCCH if it is not a complete PDCCH occasion (e.g. the Active Time starts or ends in the middle of a PDCCH occasion).
Q15: Do you agree adding a Note to clarify the Active Time for the PDCCH repetition case?

Note: If the Active Time for Serving Cells in a DRX group includes a first PDCCH candidate that is linked to a second PDCCH candidate from two corresponding search space sets, as described in clause 10.1 in 38.213, the Active Time for Serving Cells in a DRX group also includes the second PDCCH candidate.

	Company
	Yes/No
	Comments (if any)

	ASUSTeK
	No
	No need to add a Note as gNB implementation could avoid this issue.

	LGE
	Yes
	It is sufficient to be captured as NOTE.

	Samsung
	Yes
	It is fine to add a NOTE in order for NW to implement correctly.

	OPPO
	No
	

	Fujitsu 
	No
	

	Apple
	See comments
	It’s necessary to clarify to start or restart drx-InactivityTimer in the first symbol after the end of the PDCCH candidate that ends later (proposal 1 from vivo and from QC). 

With the clarification on the reference point to start the DRX inactivity timer, it’s no need to clarify the DRX active time, since the two linked PDCCH search space candidate are just within the same slot, and the slot level DRX timer configuration can garantuee both PDCCH candidates are in the active time. 

	CATT
	No
	

	Xiaomi
	No
	

	Qualcomm
	Yes
	Proponent. It is necessary to define clear UE heavier on how to handle the second PDCCH candidate if it is outside of the DRX monitoring window in the PDCCH repetition case.

	Sharp
	No
	

	Vivo
	No
	

	ZTE
	No
	

	Nokia
	Comments
	Something seems needed to be clarified for the UE and NW to be in sync on this matter.

We are OK to consider (as in legacy) such occasion as not needing to monitor PDCCH or needing to monitor both candidates. However, a clarification is needed.

On the other hand, we think this should be normative behaviour rather than a NOTE.

	Huawei, HiSilicon
	No
	The value of DRX related timers should be set properly by gNB to include the second PDCCH candidate in the active time.


Rapporteur summary:

Majority companies (10/14) think this clarification is not needed because gNB implementation can avoid this issue without further clarification on Active time for the PDCCH repetition case. Plus one company mentioned that the two linked PDCCH search space candidate are just within the same slot so both PDCCH candidates always are in the active time.

Proposal: No further clarification is needed on the Active Time for the PDCCH repetition case.

2.2.2 Unified TCI state activation/deactivation MAC CE


	Source
	Proposal

	OPPO [4]
	Proposal: UL BWP ID should be included within TCI state update MAC CE.

Proposal: Joint and separate TCI state update should be covered by same MAC CE design.
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J bit: whether this MAC CE is for joint TCI states or separate TCI states. J=1 for joint TCI states, in this case 2nd OCTED is omitted. J=0 for separate TCI states, in this case UL BWP ID is in 2nd OCTED.

D/U bit: indicate whether the TCI state ID in the same OCTET is for downlink or uplink TCI state. It is valid only when J=0, otherwise it is a reserved bit. D/U bit=1 for downlink and 0 for uplink.

P bit: when J=1 or J=0 but D/U bit is 1, it is the most significant bit of TCI state ID in the same OCTET. When J=0 and D/U bit indicates a uplink TCI state in the same OCTET , then it indicates whether an immediate preceding downlink TCI state, if any, belongs to the same DCI code point together with the uplink TCI state in this OCTET. Otherwise this bit is reserved bit.

	Intel [7]
	Proposal: UL BWP ID is included in unified TCI state activation/deactivation MAC CE.

	MediaTek [8]
	Proposal: Adopt the MAC CE in Figure 2 for activation/deactivation of joint DL/UL TCI states.
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Proposal: Adopt the MAC CE in Figure 3 for activation/deactivation of separate DL/UL TCI states.
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· D/U: This bit indicating whether the TCI state ID in the same octet is for DL (0) or UL (1)
· SC (Same Codepoint): This bit exists only in octets containing UL TCI state IDs (D/U=1). If the bit is set (SC=1), the UL TCI state ID belongs to the same codepoint as the (DL) TCI state ID in the previous octet (that is, the codepoint represents a pair of DL and UL TCI states); otherwise, the codepoint represents only a UL TCI state. 

Proposal: For joint DL/UL TCI, introduce a link between DL and UL BWPs with the same index, and the BWP ID in TCI state activation/deactivation MAC CE applies to both DL and UL.

Proposal : For separate DL/UL TCI, choose between (1) Add a field for UL BWP ID, and (2) Introduce link between DL and UL BWP IDs.

	ASUSTeK [10]
	Proposal: Design a new TCI state MAC CE format for UE operating in joint/DL TCI state and another new TCI state MAC CE format for UE operating in separate TCI state.
Proposal: RAN2 decides whether to use same or different LCIDs for handling joint and separate TCI state MAC CE formats.

Proposal: For a Serving Cell with unpaired spectrum, TCI states indicated by joint/separate TCI state MAC CE are activated for both DL BWP and UL BWP of the same BWP id indicated by the MAC CE.

Proposal: For a Serving Cell with paired spectrum, RAN2 selects from one of the options handling UL/DL BWP association for unified TCI state MAC CE

· Option 1: unified TCI state MAC CE includes one BWP id.

· Option 1a: the UE applies the TCI state activation to DL BWP of the BWP id and all UL BWPs of the UE in the Serving Cell.

· Option 1b: the UE applies the TCI state activation to the DL BWP of the BWP id and the active UL BWP.

· Option 2: unified TCI state MAC CE includes two BWP ids indicating a DL BWP and a UL BWP.

· The UE applies the TCI state activation/deactivation to the indicated DL BWP and indicated UL BWP.

· Option 3: unified TCI state MAC CE does not include BWP id.

· The UE applies the TCI state activation for all DL and UL BWPs of the UE.

Proposal: In joint TCI state MAC CE, each Joint TCI state ID maps to one code point based on its position among all the Joint TCI state IDs in the MAC CE.

Proposal: Separate TCI state MAC CE contains an octet indicating each code point has one or two TCI state ids. Each octet contains a bit indicating the corresponding TCI state ID is a DL or UL TCI state.

Proposal 7: Adopt Figure 1 and Figure 2 as baseline for designing new unified TCI state MAC CE format for joint and separate TCI state 
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	Ericsson [14]
	Proposal: RAN2 to agree on the above MAC CE design for unified TCI state update.
BWP id UL (1st bit)

Serving cell ID

BWP id DL (2 bits)

C

Joint/DL TCI state ID (7 bits 128 states)

F

BWP id UL (2nd bit)

UL TCI state ID (6 bits 64 states)

C

Joint/DL TCI state ID (7 bits 128 states)

F

BWP id UL (2nd bit)

UL TCI state ID (6 bits 64 states)

C

Joint/DL TCI state ID (7 bits 128 states)

F

BWP id UL (2nd bit)

UL TCI state ID (6 bits 64 states)

C

Joint/DL TCI state ID (7 bits 128 states)

F

BWP id UL (2nd bit)

UL TCI state ID (6 bits 64 states)

C

Joint/DL TCI state ID (7 bits 128 states)

F

BWP id UL (2nd bit)

UL TCI state ID (6 bits 64 states)

C

DL TCI state ID (7 bits 128 states)

F

BWP id UL (2nd bit)

UL TCI state ID (6 bits 64 states)

C

Joint/DL TCI state ID (7 bits 128 states)

F

BWP id UL (2nd bit)

UL TCI state ID (6 bits 64 states)

C

Joint/DL TCI state ID (7 bits 128 states)

F

BWP id UL (2nd bit)

UL TCI state ID (6 bits 64 states)


C field describes whether octet with UL TCI state ID is present 


F field describes whether UE should consider the preceding octet as padding or as DL TCI state (only needed for “separate beam indication”).


BWP id UL points to the BWP where UL TCI state list is configured

	ZTE [19]
	Proposal: One set of bitmap with the length of one octet is introduced to indicate whether there are two TCI states are present for one codepoint in DCI 

Proposal: Regarding the octet containing the TCI states identifier, DL TCI state ID is present next to the UL/DL flag if the UL/DL flag indicating DL. While UL BWP ID is present next to the UL/DL flag if the UL/DL flag indicating UL, and then the UL TCI state ID is present next to the UL BWP ID.
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Proposal: For the joint TCI states activation MAC CE, one octet containing serving cell ID and DL BWP ID followed by at most 8 octets containing TCI state identifier are included.
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Proposal: Two eLCIDs are needed for unified joint TCI states activation MAC CE and unified joint TCI states activation MAC CE.

	Huawei [21]
	Proposal: Design a general format for TCI state activation MAC CE that can work on both joint TCI mode and separate TCI mode.

Proposal: Agree the above TCI state activation MAC CE format for Rel-17 unified TCI framework.
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(1) For Category A: one UL-only TCI + one DL-only TCI.

X = 0 means this octet indicates a UL only TCI state, Y =1 means there is a DL only TCI state which maps to the same TCI codepoint in DCI.

(2) For Category B: one UL-only TCI

X = 0 means this octet indicates a UL only TCI state, Y =0 means there is not a DL only TCI state which maps to the same TCI codepoint in DCI.

(3) For Category C: one DL-only TCI or one joint TCI

If the separate TCI mode is used, then X =1 means this octet indicates a DL-only TCI state.

If the joint TCI mode is used, then X field can be a reserved bit.


For detail design for unified TCI state activation/deactivation MAC CE, following issue is remaing to discuss.
(1) Issue: Whether joint and separate TCI state update are covered by same MAC CE or separate MAC CEs are introduced.

· Option 1: Introduce one MAC CEs covering both Joint TCI state and separate TCI state modes

· Option 2: Introduce two MAC CEs for Joint TCI state and separate TCI state modes, respectively.

For the first issue, companies’ proposals are split with two positions i.e. option 1 (3/6) and option 2 (3/6), so it is difficult to select option without further comments from other companies.

Q16: Which of the following options do you agree for unified TCI state activation/deactivation MAC CE format? 

· Option 1: Introduce one MAC CEs covering both Joint TCI state and separate TCI state modes

· Option 2: Introduce two MAC CEs for Joint TCI state and separate TCI state modes, respectively.

	Company
	Option 1/Option 2
	Comments (if any)

	ASUSTeK
	Option 2
	

	LGE
	Option 1
	We don’t prefer that one MAC CE is interpreted differently depending on the included contents. 

	Samsung
	Option 1
	If one MAC CE design has no critical problem it should be achieved. 

	OPPO
	Option 1
	As agreed during online discussion that UE can be configured with either joint TCI state or separate TCI state, so single MAC CE with single LCID is sufficient since there is no ambiguity. As for the format as we indicate in our paper single format is also feasible.

	TCL
	Option 2
	We think the separate design can avoid many indication bits and is more compatible.

	Fujitsu 
	Option 2
	

	Intel
	Option 1
	There seems no issue to have one MAC CE for both joint and separate TCI state. 

	Apple
	Option 1
	It’s no problem to support both joint and separate TCI state in one MAC CE. 

	CATT
	Option 1
	

	Xiaomi
	Option 1
	

	Qualcomm
	Option 1
	

	Sharp
	Option 1
	

	vivo
	Option 1
	

	ZTE
	Option 2
	We see the joint unified TCI state MAC CE as a truncated version of the separate unified TCI state MAC CE which deserve a new eLCID.

	Ericson
	Option 1
	

	Nokia
	Option 2
	UE can only be using either joint or separate TCI states at once, but it seems safer to have separate MAC CEs. Whenever we try to combine too many things into one, inadvertent problems are introduced. Separating the MAC CEs now avoids having to deal with ambiguities later on.

	Huawei, HiSilicon
	Option 1
	It’s feasible to harmonize the design.


Rapporteur summary:

Majority companies (12/17) provided the preference on the option 1 and it has no critical problem from the rapporteur understanding.
Proposal: For unified TCI state activation/deactivation MAC CE, one new MAC CE covering both Joint TCI state and separate TCI state modes is introduced.
2.2.3 Enhanced PHR for mTRP PUSCH repetition and MPE for Rel-17


Please note that all fugures for the suggested MAC CE formats are skipped here, please see the figures in the company contributions.
	Source
	Proposal

	Apple [5]
	Proposal: The Enhanced PHR MAC CE with two PHs of the same serving cell is introduced for both the single entry format and multiple entry format. 

Proposal: Both single octet bitmap (7 Ci bits and 1 R bit) and 4 octet bitmap (31 Ci bits and 1 R bit) formats are supported for the Enhanced PHR MAC CE.

Proposal: The two PHs together with two Pcmax.f.c are included the Enhanced PHR MAC CE for the serving cell configured with the mTRP PUSCH repetition feature. 

Proposal: Agree the single entry Enhanced PHR MAC CE as indicated in Figure-2. 
Proposal: For the multiple entry Enhanced PHR MAC CE, for the serving cell with mTRP repetition configuration, the corresponding entry will follow the single entry enhanced PHR MAC CE format. 

Proposal: The Enhanced PHR MAC CE (including two PHs) is explicitly configured via RRC configuration. 

Proposal: The PHR trigger condition of the pathloss change is restricted in the same TRP.
Proposal: Postpone the RAN2 discussion on the MPE enhancement feature until more information is provided by RAN1 and RAN4. 

	Intel [7]
	Proposal: include N P-MPR values paired with 1 SSBRI/CRI resource ID, where N is configured by RRC signaling (numberofN).

Proposal: up to 4 P-MPR value reporting is included for serving cell(s) enabled for P-MPR reporting.

Proposal: RAN2 wait for RAN1 response to decide whether the single MAC CE format can be introduced to support both P-MPR reporting and two PHR reporting.

	ASUSTeK [9]
	Proposal: Create new MAC CE for mTRP PHR reporting both TRPs of Cells with mTRP PUSCH repetition in one MAC CE.

Proposal: When the UE is configured with twoPHRMode for a CG, the UE decides whether to report one or two PHs for a serving cell of the CG based on if mTRP PUSCH repetition is enabled for the serving cell.
Proposal: Order of two PHs for a serving cell is based on the “TRP identity”. (Wait for RAN1 response on the definition of “TRP identity”.)

Proposal:  PHR MAC CEs for mTRP PUSCH repetition do not explicitly include “TRP identity”.

Proposal: MPE could be reported for each TRP in PHR MAC CE for mTRP PUSCH repetition.

Proposal: PCMAX is reported for each TRP in PHR MAC CE for mTRP PUSCH repetition.

Proposal: A bitmap is included in Multiple Entry PHR MAC CE for mTRP PUSCH repetition, and each bit indicates whether one or two PHs is reported for the corresponding serving cell.

Proposal: Adopt Figure 1 and Figure 2 as baseline for designing new PHR MAC CEs for mTRP PUSCH repetition.

	Samsung [11]
	Proposal: RAN2 to agree on separate parameter configuration for per TRP PHR reporting e.g. phr-Tx-PowerFactorChange2, phr-ProhibitTimer2, phr-PeriodicTimer2, phr-Tx-PowerFactorChange2.

Proposal: RAN2 to consider per TRP PHR triggering when mTRP PUSCH repetition is configured.

Proposal: Both single entry PHR and multiple entry PHR are used for PHR for mTRP PUSCH repetition.

Proposal: Introduce a new MAC CE for multi-TRP PHR where one PHR per TRP are reported in a single multi-TRP MAC-CE instance.

Proposal: If both MAC CEs for TRP 1 and TRP 2 are pending and UL grant is not large enough to accommodate both the MAC CEs, UE select the one triggered earlier than the other.

	Qualcomm [13]
	Proposal: Two PH value fields and the associated V fields for one serving cell are introduced in the enhanced PHR MAC CE if the serving cell is configured with mTRP PUSCH repetition and twoPHRMode is configured.
Proposal: No new TRP specific PHR related parameters are introduced. The legacy PHR related timers and threshold parameters are reused for the enhanced PHR reporting for the mTRP PUSCH repetition case.

Proposal: The legacy PHR triggering conditions are reused for supporting enhanced PHR reporting in the mTRP PUSCH repetition case.

	Ericsson [14]
	Proposal: RAN2 to conclude to report PHR values of the TRPs in one MAC CE.

Proposal: RAN2 to assume the legacy threshold for MPE reporting also for Rel-17.

	LG [15]
	Proposal: MPE information reporting related issues would be discussed after receiving reply LS from RAN1.

Propose: The legacy parameters in PHR-Config is used for mTRP PHR reporting, and the new parameter is introduced which indicates whether mTRP PHR reporting is enabled or not.

Propose: Introduce a single new PHR MAC CE for both TRPs, i.e., MAC CE containing PHR for both TRPs.

Proposal: The single new PHR MAC CE for both TRPs does not include TRP identifier, i.e., the PH information for a TRP is included in ascending order of TRP ID for the associated serving cell.

	ZTE [18]
	Proposal: For PHR related to mTRP PUSCH repetition, a unified PHR parameter set in the CG can be reused.

Proposal: All triggering conditions for triggering legacy PHR can be reused for new PHR with mTRP.

Proposal: If a PHR is triggered for one MAC entity, which type of PHR MAC CE (i.e legacy or PHR MAC CE with mTRP) shall be used upon the presence of twoPHRMode.
Proposal: For the new RRC parameter twoPHRMode , RAN2 is kindly asked which one of the following interpretation is correct:
· If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all activated serving cells belonging to this MAC entity, otherwise, UE should calculate one PHR for all activated serving cells belonging to this MAC entity.

· If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all activated serving cells for both MAC entities in DC Mode if the UL grant used for sending the PHR MAC CE is received for this MAC entity.
Proposal 5: Send an LS to RAN1 to ask for the understanding of the twoPHRMode in proposal 4 which is correct.

	Nokia [20]
	Proposal 2: Use bitmap to indicate how many beams are present for each serving cell.

Proposal 3a: If P_CMax,f,c is not included per beam (per serving cell) in the PHR with MPE, define the Rel-17 single-entry PHR with MPE to contain:

· Per cell, one octet for beam presence (4 bits) and P-bits (4 bits)

· Per cell, one octet for MPE information (for all beams, with 2 bits / beam)

· Per beam (if present), one octet per SSBRI/CRI of the beam

Proposal 3b: If P_CMax,f,c is not included per beam (per serving cell) in the PHR with MPE, define the Rel-17 multi-entry PHR with MPE to contain:

· Per PHR, one octet for bitmap indicating which serving cells have beam information present (8 bits)

· Per cell, one octet for beam presence (4 bits) and P-bits (4 bits)

· Per cell, one octet for MPE information (for all beams, with 2 bits / beam)

· Per beam (if present), one octet per SSBRI/CRI of the beam

Proposal 4a: If P_CMax,f,c is included per beam (per serving cell) in the PHR with MPE, define the Rel-17 single-entry PHR with MPE to contain:

· Per cell, one octet for beam presence (4 bits, with 4 bits left as R-bits) 

· Per beam (if present), one octet per cell indicating P-bit, MPE information and P_CMax,f,c

· Per beam (if present), one octet per SSBRI/CRI for each beam that is present

Proposal 4b: If P_CMax,f,c is included per beam (per serving cell) in the PHR with MPE, define the Rel-17 multi-entry PHR with MPE to contain:

· Per PHR, one octet for bitmap indicating which serving cells have beam information present (8 bits)

· Per cell, one octet for beam presence (4 bits, with 4 bits left as R-bits) 

· Per beam (if present), one octet per cell indicating P-bit, MPE information and P_CMax,f,c

· Per beam (if present), one octet per SSBRI/CRI for each beam that is present

	Huawei [22]
	Proposal: Before discussing the detailed PHR MAC CE design, RAN2 needs to determine whether Rel-17 MPE changes are applicable to mTRP framework.

Proposal: The power headroom information of two TRPs of serving cells can be included in one single Rel-17 PHR MAC CE.

Proposal: There is no need to introduce TRP-specific parameters for PHR triggering, i.e., phr-ProhibitTimer, phr-PeriodicTimer are maintained per MAC entity, and phr-Tx-PowerFactorChange applies to each TRP of each serving cell of the MAC entity.

	InterDigital [23]
	Proposal: Modify the triggering procedure to measure pathloss/power factor changes per PL-RS group.

Proposal: Introduce a new MAC-CE for multi-TRP PHR where both PHRs are reported in a single multi-TRP MAC-CE instance. 

Proposal: If PUSCH resource allocation associated to the uplink grant does not have sufficient resources to carry both PHR values, UE reports only one of the computed PHR values.


In [9], [13] and [18] proposed to clarify when the new PHR MAC CE with mTRP is used. In the current RRC running CR, twoPHRMode is configured in PHR-Config (CellGroup level) and PUSCH repetition for mTRP can be configured by a Serving cell level. 

· Proposal in [9]: When the UE is configured with twoPHRMode for a CG, the UE decides whether to report one or two PHs for a serving cell of the CG based on if mTRP PUSCH repetition is enabled for the serving cell.
· Proposal in [13]: Two PH value fields and the associated V fields for one serving cell are introduced in the enhanced PHR MAC CE if the serving cell is configured with mTRP PUSCH repetition and twoPHRMode is configured.
· Proposal in [18]: If a PHR is triggered for one MAC entity, which type of PHR MAC CE (i.e legacy or PHR MAC CE with mTRP) shall be used upon the presence of twoPHRMode.
For more detail, which PHR MAC CE is used should be clarified in case that twoPHRMode is configured in PHR-Config (CellGroup level) but mTRP PUSCH repetition is not activated for some of activated serving cells.
Q17: Do you agree below high-level proposal when the new enhanced PHR MAC CE is used? Or please enhance the below text using better wording if you have suggestion.

Proposal: When the UE is configured with twoPHRMode for a CG, the UE decides whether to report one or two PHs (by the legacy PHR MAC CE or PHR MAC CE with mTRP) for a serving cell of the CG based on if mTRP PUSCH repetition is enabled for the serving cell.

	Company
	Yes/No
	Comments (if any)

	ASUSTeK
	See comment
	If twoPHRMode is configured for a MAC entity (CG), PHR MAC CE with mTRP is used. In the MAC entity (CG), each serving cell can be operating with either single TRP or mTRP PUSCH. The UE can report one or more PHs for a serving cell in the MAC CE based on if the serving cell is enabled with mTRP PUSCH repetition. 
We suggest to modify the proposal as follows:
Proposal: When the UE is configured with twoPHRMode for a CG, PHR MAC CE with mTRP is used. The UE decides whether to report one or two PHs for a serving cell of the CG based on if mTRP PUSCH repetition is enabled for the serving cell

	LGE
	Partially Yes
	We think “mTRP PUSCH repetition is configured” is desirable than “mTRP PUSCH repetition is enabled”

	Samsung
	Yes
	We are fine with the way of this proposal and variant from other companies above.

	OPPO
	See comment
	It is clear that PHR MAC CE with mTRP is used when twoPHRMode is configured since at least one serving cell will be configured with PUSCH repetition otherwise such configuration doesn’t make sense. But if at least one serving cell in the cell group is not configured with PUSCH repetition or in another NR MAC entity or another MAC entity is LTE, there are two alternatives to report PH:

Option1: report both legacy PHR MAC CE and PHR MAC CE with mTRP

Option2: report single PHR MAC CE with both per cell PH value and per TRP value

From signalling point of view option2 is better. But it means the reported PHR MAC CE contain both legacy part and PH per TRP. Then the question is whether we really need to assign a new LCID for this MAC CE. Our view is that legacy PH can be extended to add extra PH value corresponding to 2nd SRS resource set i.e. PHR MAC CE should be extended. 

There is no backward compatibility issue the change of the MAC CE format is controlled by RRC configuration in advance.

	Fujitsu 
	
	ASUSTeK’s version is fine to us.

	Intel
	Comment
	We tend to agree with Oppo that we should try to design new PHR MAC CE to include both per cell PH value and per TRP value. 

	Apple
	
	We are fine with the revised version form ASUSTeK. 

If twoPHRMode for a CG is configured, UE only reports the Enhanced PHR MAC CE, and 1 PH is included for the cell which is not configured with the 2nd SRS resource set.  

	Xiaomi
	
	We are fine with ASUSTek’s revision.

	Qualcomm
	Yes
	LGE’s suggestion is good for us.

	Sharp
	
	We are fine with ASUSTeK’s modification.

	vivo
	
	We are fine with ASUSTek’s version. 

	ZTE
	See comments
	We think the proposal is okay as a way forward, in addition to this proposal, we have a similar view as OPPO, whether there is any need to report two kinds of PHR MAC CEs simultaneously when PHR is triggered and at least one serving cell is configured with repetition.

	Ericsson
	Comment
	We agree with Oppo and Intel to design new PHR MAC CE to include both per cell PH value and per TRP value. 

	Nokia
	No (see comment)
	It shall not be UE decision what to report: Configuration shall indicate that unambiguously. UE does not decide what to report - it follows NW configuration.

If UE is configured to provide mTRP PHR, then UE always provides that. If UE is not configured for mTRP, legacy PHR is used. It's more fruitful to discuss the exact PHR contents in each case.

	Huawei, HiSilicon
	See comment
	Agree with ASUSTeK and LGE’s revisions.


Rapporteur summary:

From the rapporteur understanding majority companies (9/14) are agree on below proposal from ASUSTek.

Proposal: When the UE is configured with twoPHRMode for a CG, PHR MAC CE with mTRP is used. The UE decides whether to report one or two PHs for a serving cell of the CG based on if mTRP PUSCH repetition is enabled for the serving cell.

However, some companies raised the concerns on some cases (e.g. if at least one serving cell in the cell group is not configured with PUSCH repetition or in another NR MAC entity or another MAC entity is LTE), PHR MAC CE needs to include both per cell PH value and per TRP value.

At least, additional aspect to add both per cell PH value and per TRP value in one MAC CE is required. There seem two approaches:

1) Extend legacy PHR MAC CE to add extra PH value corresponding to 2nd SRS resource set.
2) The new PHR MAC CE includes the additional fields to indicate whether one or two PHs is reported for the corresponding serving cell. So the below proposals can be considered on top of what RAN2 agreed. See the details in [9].

Proposal A: When the UE is configured with twoPHRMode for a CG, PHR MAC CE with mTRP is used. The UE decides whether to report one or two PHs for a serving cell of the CG based on if mTRP PUSCH repetition is enabled for the serving cell

Proposal B: A bitmap is included in Multiple Entry PHR MAC CE for mTRP PUSCH repetition, and each bit indicates whether one or two PHs is reported for the corresponding serving cell.
This proposals set is newly added in the phase 1 discussion, rapporteur suggest to discuss if these proposals are fine for all companies in phase 2 discussion.
Proposal: RAN2 continue discuss if below proposals are acceptable or new MAC CE design is required for Enhanced PHR for mTRP PUSCH repetition.

Proposal A: When the UE is configured with twoPHRMode for a CG, PHR MAC CE with mTRP is used. The UE decides whether to report one or two PHs for a serving cell of the CG based on if mTRP PUSCH repetition is enabled for the serving cell

Proposal B: A bitmap is included in Multiple Entry PHR MAC CE for mTRP PUSCH repetition, and each bit indicates whether one or two PHs is reported for the corresponding serving cell.
In addition, one company [18] ask for the DC case how UE calculates the PHRs for each MAC entities if the twoPHRMode is configured for one MAC entity. It is required to determine when the legacy PHR MAC CE or the new PHR MAC CE with mTRP is used. For the new RRC parameter twoPHRMode, RAN2 is kindly asked which one of the following interpretation is correct:
· Interpretation 1: If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all activated serving cells belonging to this MAC entity, otherwise, UE should calculate one PHR for all activated serving cells belonging to this MAC entity.

· Interpretation 2: If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all activated serving cells for both MAC entities in DC Mode if the UL grant used for sending the PHR MAC CE is received for this MAC entity.
Q18: Which interpretation is correct for the new RRC parameter twoPHRMode for DC case?

	Company
	Interpretation 1/

Interpretation 2
	Comments (if any)

	ASUSTeK
	Interpretation 3
	If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all activated serving cells enabled with mTRP PUSCH repetition belonging to this MAC entity and one PHR for activated serving cells with sTRP PUSCH belonging to this MAC entity.

	LGE
	Interpretation 1
	"twoPHRMode" is the configuration per Cell Group. If the network want two PHRs from both MAC, "twoPHRMode" is configured for each Cell Group.

	Samsung
	Interpretation 2
	From the UE perspective, PH values for the other CG can be affected. From our understanding, legacy PHR triggering condition consider “any MAC entity”. 

	OPPO
	none
	What if another MAC entity is LTE? And please refer to answer to Q17

	Fujitsu 
	Interpretation 1
	

	Apple
	Interpretation 1
	The configuration is per CG. 

	Xiaomi
	Interpretation 1
	

	Qualcomm
	Interpretation 1
	

	Sharp
	Interpretation 1
	

	vivo
	Interpretation 3?
	We have similar understanding as ASUSTek?

	ZTE
	Interpretation 2
	Both interpretations make sense, but interpretation 2 can avoid the extra information exchange on node corporation.

For example, With implementation 2, if twoPHRmode is configured for a CG  means the corresponding node can parse the new PHR MAC CE, and UE can report two PHR values for the serving cell configured with repetition in both CGs and one PHR value of other serving cells to the corresponding node. Otherwise, UE shall report one PHR value for all serving cells in both CGs. The PHR mechanism can work separately between two nodes in DC mode, and no more corporation is needed.

However, with implementation 1, it needs MN/SN to know the information about twoPHRmode  in other node, otherwise, if the PHR is triggered by MCG and at least one serving cell in MCG is configured with repetition, but the node for SCG cannot parse the new PHR MAC CE, it can not work, thus the necessity information exchange for corporation is needed

	Nokia
	none
	This is a bit confusing question: This new twoPHRMode parameter tells whether UE reports mTRP PHR ot not. If it is used and UE is using UL cell with mTRP, then it impacts PHR calculation. As Samsung said, PH calculation always impacts the whole of UE transmission power. 

	Huawei, HiSilicon
	Interpretation 1
	UE shall calculate two PHRs for all activated serving cells in NR MAC entity configured with twoPHRMode.


Rapporteur summary:

Majority companies (8/12) assumed the per CG level PHR calculation is applied when the UE is configured with twoPHRMode for a CG if DC is configured (i.e. Interpretation 1 and Interpretation 3). However, some companies think the PH calculation always impacts the whole of UE transmission power so all PH values of serving cells in DC should be considered.

If it only considers the case that only one MAC entity (one CG) configures the twoPHRMode, rapporteur think the Interpretation 3 has a point but it assumed that each CG knows the configuration of twoPHRMode for other CG.

· Interpretation 3: If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all activated serving cells enabled with mTRP PUSCH repetition belonging to this MAC entity and one PHR for activated serving cells with sTRP PUSCH belonging to this MAC entity.
Interpretation 2 could be reworded more general as below.
· Interpretation 4: If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all activated serving cells enabled with mTRP PUSCH repetition for both MAC entities in DC and one PHR for activated serving cells with sTRP PUSCH for both MAC entities in DC Mode if the UL grant used for sending the PHR MAC CE is received for this MAC entity.
This discussion seems not well converged in the phase 1 discussion, rapporteur suggest to discuss further to find out the correct understanding how to handle the PHR calculation for DC case during phase 2 discussion.
Proposal: RAN2 continue discuss how to handle the PHR calculation for DC case.

Proposal: When the UE is configured with twoPHRMode for a CG, PHR MAC CE with mTRP is used. The UE decides whether to report one or two PHs for a serving cell of the CG based on if mTRP PUSCH repetition is enabled for the serving cell.

2.2.4 SP-SRS resource set activation by MAC CE

	Source
	Proposal

	Huawei [22]
	Proposal: Upon reception of a MAC CE to activate an SP SRS resource set for antenna switching, the UE considers any previously activated SP SRS resource set for antenna switching as deactivated.


According to the contribution in [22], RAN1 made agreements that two SP SRS resource sets for antenna switching cannot be activated at the same time. Regarding this agreement, it may useful to simultaneously: deactivate one SP SRS resource set for antenna switching and activate the other one. From rapporteur perspective, this proposal is optimizing the signalling load of this MAC CE to remove the redundant deactivation MAC CE. Without any change of TS 38.321, for antenna switching, the network would need to send one MAC CE, wait until it is received by the UE, and then send another MAC CE.
Q19: Do you agree below proposal?

Proposal: Upon reception of a MAC CE to activate an SP SRS resource set for antenna switching, the UE considers any previously activated SP SRS resource set for antenna switching as deactivated.
	Company
	Yes/No
	Comments (if any)

	LGE
	-
	No strong view, but needs to check whether there is impact on the physical layer behaviour or not. 

	Samsung
	No strong view
	We agree that this proposal help to reduce the redundant MAC CE signalling but it is not essential.

	OPPO
	No
	We don’t think such optimization is needed

	Fujitsu 
	Yes 
	

	Apple
	Yes
	Since there is only one active SP-SRS resource at a time, it’s straightforward that the activation of the new SP-SRS resource means the implicit deactivation of the previous resource. 

	Xiaomi
	Yes
	

	Qualcomm
	No
	No need such optimization.

	vivo
	No
	MAC CE activation/deactivation mechanism can follow the principle of activation/deactivation of TCI states.

	ZTE
	No strong view
	

	Nokia
	No
	We shouldn't optimize anything at this point unless requested by RAN1. 

	Huawei, HiSilicon
	Yes
	It is not only for signalling reduction, but also helpful to reduce the latency. Without this UE behaviour specification, for antenna switching, the network would need to send one MAC CE, wait until it is received by the UE, and then send another MAC CE. This means some overhead but also extra latency. If the UE did not receive the first MAC CE successfully, the UE behaviour is unclear.

Reply to LGE: It is aligned with RAN1 spec, so no additional RAN1 impact

In 38.214 CR, RAN1 has captured: for antenna switching SRS, “…, where the two SRS resource sets configured with ‘semi-persistent’ are not activated at the same time.” 


Rapporteur summary:

Support:4 

Not support: 4

No strong view: 3

There are some supports on this proposal but rapporteur think the number of supported companies are not enough to allow this optimization without request from RAN1.
Proposal: Upon reception of a MAC CE to activate an SP SRS resource set for antenna switching, autonomous deactivation of any previously activated SP SRS resource set for antenna switching is not allowed (as in legacy).
3 Phase II Discussion

3.1 Multi TRP Beam Failure Detection and Recovery

3.1.1 Enhanced BFR MAC CE Format

Proposal 1: For enhanced BFR MAC CE format, agree on one of the following options:

Option 1 (supported by 7 companies): 

· Include two sets of serving cell bitmap in MAC CE. The first set of serving cell bitmap indicates the failure information associated with the first BFD-RS set and the second set of serving cell bitmap indicates the failure information associated with the second BFD-RS set.
· Beam failure recovery information of BFD-RS set does not include TRP ID (i.e. BFD-RS set ID)
Option 2 (supported by 10 companies): 

· Include a bitmap in addition to previously agreed serving cell bitmap which indicates per failed Serving Cell configured with mTRP BFD/BFR whether one or both of the TRPs associated with the Serving Cell failed. 
· Beam failure recovery information of BFD-RS set includes TRP ID (i.e. BFD-RS set ID) as previously agreed.

As per the discussion phase 1, there is slight majority to support Option 2. Both option works. In order to conclude this discussion and make decision, as a quick way forward, the rapporteur would like to check if companies would have strong concerns (objections) on any option.
Q20: Can companies accept either option (or do you have strong objections on any option)? 

	Company
	Acceptable / Strong concern

Option 1
	Acceptable / Strong concern

Option 2
	Comments (please explain why there is a strong concern)

	LGE
	Acceptable
	
	We don’t have a strong concern on both Options. However, we think Option 1 is simpler than Option 2 of which requires the additional TRP ID.

	Intel
	Acceptable
	Acceptable
	

	OPPO
	Acceptable
	Acceptable
	

	Samsung
	Acceptable
	Acceptable
	Both options work. Option 2 is also acceptable if supported by majority.

However, option 2 has less signalling overhead as size of second bitmap can be smaller in option 2. In option 2, size of second bitmap can be based on failed serving cells configured with two BFD-RS sets.



	Qualcomm
	Acceptable
	
	Option 1 is simpler. Option2 requires additional field to indicate the failed BFD-RS set ID which is not preferred for the truncation case. For option 1, the size of the second serving cell bitmap can be based on the number of serving cells configured with two BFD-RS sets which can be smaller than the first bitmap. 

For option 1, if the serving cell is not configured with two BFD-RS sets, the bit in the first bitmap indicates the failure status of the serving cell instead of the first BFD-RS set. 

	Ericsson
	Acceptable
	Acceptable
	

	Apple
	
	Acceptable
	No strong view, but prefer Option 2 since it has less signaling overhead. 

	ZTE
	Acceptable
	
	Agree with Qualcomm’s suggestion

	CATT
	Acceptable
	Acceptable
	


Rapporteur summary:

TBD

3.1.2 BFR MAC CE prioritization

Proposal 9: Legacy BFR MAC CE and enhanced BFR MAC CE are not triggered at the same time. Discuss and agree on one of the following:

· Option 1: If beam failure is detected on at least one of the serving cell with multiple TRPs, enhanced BFR MAC CE is used for BFR of serving cells configured with or without BFD-RS sets.

· Option 2: If at least one serving cell is configured with two BFD-RS sets, enhanced BFR MAC CE is used for BFR of serving cells configured with or without BFD-RS sets.

As per the phase 1 discussion, general view is that legacy BFR MAC CE and enhanced BFR MAC CE are not triggered at the same time. 2 companies have indicated to follow option whereas 4 companies prefer to follow option 2. Only few companies have expressed their views on option 1/2. In order to conclude this discussion and make decision, as a quick way forward, the rapporteur request companies to express their views on preferred option.

Q21: Which option do companies prefer? 

	Company
	Option 1/2
	Comments (please explain and indicate if you have strong concern on any option)

	LGE
	Option 2
	If the UE needs to check whether the mTRP is configured or not for every beam failure detected cell whenever BFR MAC CE is generated, it complicates UE behaviour and the specification implementation.

	Intel
	Option2
	Option 1 increases complexity in handling BFR MAC CE at UE side but the gain is not so clear. 

	OPPO
	Option1
	

	Samsung
	Option 1 (preferred)

Option 2 (see comments)
	Option 2 will lead to more over head for the case second serving bitmap in Enhanced BFR MAC CE format is for the second BFD-RS set.

If there is no failure of any of the BFD-RS sets of serving cells configured with two BFD-RS sets and there is failure of serving cell which is not configured with two BFD-RS sets: Enhanced BFR MAC CE is transmitted by UE as per option 2.

· In this scenario, if enhanced BFR MAC CE format is based on Option 1 in Q20, second bitmap needs to be included 

· In this scenario, if enhanced BFR MAC CE format is based on Option 2 in Q20, second bitmap can be skipped. 

Option 1 is preferred. We are fine with option 2 if enhanced BFR MAC CE format is based on Option 2 in Q20.

	Qualcomm
	Option 2
	As long as there are serving cell configured with two BFD-RS sets, the enhanced BFR MAC CE can be used for reporting the failed serving cell configured with or without BFD-RS sets.

Option 1 is not preferred, which increases the complexity of UE handling BFR MAC CE.

	Ericsson
	Option 2
	More straightforwarth

	Apple
	Option 2
	It’s simple for UE to decide the MAC CE format. 

	ZTE
	Option 2
	Agree with Qualcomm

	CATT
	Option 2
	


Rapporteur summary:

TBD

3.2 MAC CE impacts and others

3.2.1 Enhanced TCI state indication for UE-specific PDCCH MAC CE

RAN1 sent reply LS (R2-220xxxx/R1-210xxxx, just use the draft version to speed up the phase 2 discussion. Please double check the contents of RAN1 LS is same as below.) regarding the earlier RAN2 LS (R2-2201995), and RAN1 provided the below agreement to make an answer on the question from RAN2.
 SHAPE  \* MERGEFORMAT 



It is now clear that the “Enhanced TCI state indication for UE specific PDCCH MAC CE” can be applied to CORESET zero according to RAN1 response.
Q22: Do you agree below proposal for confirmation?

Proposal: RAN2 confirm that “Enhanced TCI state indication for UE specific PDCCH MAC CE” can be applied to CORESET zero.
	Company
	Yes/No
	Comments (if any)

	LGE
	Yes
	Based on the reply LS from RAN1.

	Intel
	Yes
	

	OPPO
	Yes
	

	Samsung
	Yes
	

	Qualcomm
	Yes
	

	Ericsson
	yes
	

	Apple
	Yes
	

	ZTE
	Yes
	

	CATT
	Yes 
	


Rapporteur summary:

TBD

3.2.2 PUCCH power control set update for FR1

RAN1 sent reply LS (R2-2203893/R1-2102720) including answers on the questions what RAN2 asked in R2-2202002. Among many responses, the number of power control sets are clarified in this LS i.e. RAN1 answered that the maximum number of power control parameter sets is 8. See the below answer captured from RAN1 LS.
 SHAPE  \* MERGEFORMAT 



From rapporteur understanding, this maximum number of power control parameter sets should be applied to the design of the FR1 PUCCH power control set update MAC CE.

RAN2 already made following agreements regarding the MAC CE(s) to support PUCCH Power control set update (with power control) for FR1 during the online session:

R2-2203709
[Pre117-e][016][feMIMO] AI summary of 8.17.4.2 MAC 
Samsung

· P17: Introduce new MAC CE(s) to support PUCCH Power control set update (with power control) for FR1 cases consisting linking of PUCCH resource with one or two PUCCH-PowerControlSetInfos.

· P18: PUCCH power control for mTRP FR1 MAC CE support multiple number of linking between PUCCH Resource ID and PUCCH power control sets.

· P19: PUCCH resource group concept can be also applied to the PUCCH power control for mTRP FR1 MAC CE. 

Now, the detail MAC CE format could be determined because all required information to design this MAC CE is now available. Based on the information of the maximum number of power control parameter sets and the number of simultaneously activated power control sets i.e. up to two, type and length of PUCCH power control set ID field can be determined. In fact, there are no big difference in terms of the signalling overhead, but option 1 has an advantage to distinguish which power control set is applied to the certain TRP implicitly based on the order of indicated index.

1) Option 1: Explicit ID based approach
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2) Option 2: Bitmap-based approach
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3) Option 3: if any
Q23: Which option is preferred for the new MAC CE to support PUCCH Power control set update (with power control) for FR1?
	Company
	Option
	Comments (if any)

	LGE
	Option 1 and Option 2
	We think both Options work and have no strong view.

	Intel
	No strong view
	

	OPPO
	Option 1 with comments
	As mentioned by rapporteur, option1 can implicitly indicate the TRP index based on the given order. While we think one-bit indication is required to differentiate whether the PUCCH resource is associated with one or two power control set, and the R bit can be reused.

	Samsung
	Option 1
	Option 1 implicitly indicate the TRP index. OPPO’s suggestion to add one-bit indicator to differentiate whether the PUCCH resource is associated with one or two power control set could be fine as well.

	Qualcomm
	Option 1
	Agree OPPO’s suggestion.

	Ericsson
	Option 1
	

	Apple
	No strong view
	

	ZTE
	No strong view
	

	CATT
	Option 1
	Option 1 could implicitly indicate which PUCCH Power Control Set ID that associates one PUCCH power control configuration is applied to which TRP.


Rapporteur summary:

TBD

3.2.3 PHR with Rel-17 MPE information 

RAN2#116bis-e started discussion on the MPE reporting for FeMIMO, with email discussion [AT116bis-e][059] focusing on the MPE impacts, but eventually it was only possible to conclude on the following (which was proposal 0 in the discussion report R2-2201719):

MPE: 

· Request the following further information from RAN1: A) How many resources (i.e. SSBRI/CRI ) can be configured in mpe-ResourcePool, and whether the resources are per BWP? B) For mTRP, does UE indicate CORESET pool ID, SRS resource set ID or something else in the mTRP PHR? C) Is the PCMax,f,c needed, and if yes is it included per indicated SSBRI/CRI value, or is it cell-specific?

RAN2 need to continue the discussion how to approach the PHR MAC CE by illustrating Stage-3 details for the MPE reporting in the PHR. In this offline discussion, RRC impacts are excluded and only MAC CE details are handled.
Regarding the Rel-17 MPE information, RAN1 gave the useful information in LSes, R2-2203893 (R1-2202720), R2-220xxxx (R1-2202732) and R2-220xxxx (R1-2202765).

1) LS reply on R2-2203893 (R1-2202720)

 SHAPE  \* MERGEFORMAT 



2) LS reply on R2-220xxxx (R1-2202732)

 SHAPE  \* MERGEFORMAT 



3) LS reply on R2-220xxxx (R1-2202765)

 SHAPE  \* MERGEFORMAT 



First, it is very good to make agreement based on RAN1 replies whether the Rel-17 MPE is also applicable for mTRP framework or not. According to the reply LSes from RAN1 (R1-2202732 and R1-2202765), RAN1 confirmed that the Rel-17 MPE information can be applied to the ICBM framework but applying the Rel-17 MPE information to mTRP framework has not made consensus. It means there are no additional RAN2 support to combine Rel17 MPE reporting with the multi-TRP PHR specified in Rel-17.

From rapporteur understanding, the safe way would be that Rel-17 MPE information is only applied to ICBM framework (i.e. Rel-17 MPE information is not supported in mTRP framework) with considering the limited time in Rel-17 discussion and replies form RAN2.

Q24: Do you agree below proposal?

Proposal: RAN2 confirm that Rel-17 enhanced MPE reporting can apply to ICBM framework, but the enhanced MPE reporting is not applied to mTRP operation.
	Company
	Yes/No
	Comments (if any)

	LGE
	Yes
	Based on the reply LS from RAN1.

	Intel
	Yes
	

	OPPO
	Yes
	

	Samsung
	Yes
	

	Qualcomm
	Yes
	

	Ericsson
	yes
	mTRP support can be worked separately later if there is need

	Apple
	
	We donot understand why the MPE reporting cannot be applied for mTRP operation, but we are fine with majority view.

	ZTE
	Yes
	

	CATT
	Yes 
	


Rapporteur summary:

TBD

In R1-2202765 (Follow up LS feMIMO RRC parameters) RAN1 responded the following questions.

· (RAN2 Question) Q1.10: Is reporting of PCMax,f,c needed for MPE information and if it is, should it be included per indicated SSBRI/CRI value or is it cell-specific?

· RAN1 response: The enhanced MPE reporting doesn't impact the reporting of PCMax,f,c, which should remain as in legacy, i.e. reported per cell

So, it is now clear that RAN2 can confirm below proposal for further work on Rel-17 MPE reporting.
Q25: Do you agree below proposal?

Proposal: RAN2 confirm that the enhanced MPE reporting doesn't impact the reporting of PCMax,f,c, which should remain as in legacy, i.e. reported per cell
	Company
	Yes/No
	Comments (if any)

	LGE
	Yes
	Based on the reply LS from RAN1.

	Intel
	Yes
	

	OPPO
	Yes
	

	Samsung
	Yes
	

	Qualcomm
	Yes
	

	Ericsson
	yes
	

	Apple
	Yes
	

	ZTE
	Yes
	

	CATT
	Yes
	


Rapporteur summary:

TBD

As RAN2 already made some proposals as results of discussion [AT116bis-e][059] in R2-2201719, it is useful to check whether the proposal of conclusion section in R2-2201719 is still acceptable or not. The length of SSBRI/CRI-field can be 6 bits because RAN1 confirmed that the maximum number of resources is 64.

Proposal: Create PHR MAC CE (new MAC CE with eLCID) with MPE information, which contains at least MPE-field (including P-bit as in legacy) and 6bit-length SSBRI/CRI-field for the MPE information. 

Q26: Do you agree above proposal?

	Company
	Yes/No
	Comments (if any)

	LGE
	Yes
	Based on the reply LS from RAN1.

	Intel
	
	

	OPPO
	Yes
	

	Samsung
	Yes
	

	Qualcomm
	Yes
	

	Ericsson
	yes
	

	Apple
	Yes
	

	ZTE
	Yes
	

	CATT
	Yes
	


Rapporteur summary:

TBD

In [7], it was refefred that RAN1 agreed to support M (number of SSBR/CRI per reported P-MPR) =1. And N (the number of P-MPR reporting) is up to 4. The related RAN1 agreement is copied below for reference.  
	· For each P-MPR value, up to M SSBRI(s)/CRI(s), where the SSBRI(s)/CRI(s) is selected by the UE from a candidate SSB/CSI-RS resource pool (FFS: how to perform the selection)

· Support M=1

On Rel.17 enhancements to facilitate MPE mitigation, support N=1, 2, 3, and 4

· N is defined as the number of reported measurements

· UE reports supported largest N value as a UE capability




Based on above information following proposals were proposed in [7].
Proposal A: Include N P-MPR values paired with 1 SSBRI/CRI resource ID, where N is configured by RRC signaling (numberofN).

Proposal B: up to 4 P-MPR value reporting is included for serving cell(s) enabled for P-MPR reporting.
Q27: Do you agree above proposals?

	Company
	Yes/No
	Comments (if any)

	LGE
	Yes
	In our understanding, above proposals are already agreed in RAN1.

	Intel
	Yes
	

	OPPO
	Yes
	Basically it means up to 4 P-MPR will be reported, where each P-MPR is associated with one reference signal from a pool of SSB/CSI-RS

	Samsung
	Yes
	

	Qualcomm
	Yes No
	Proposal A seems not correct. According to RAN1 agreement, it should be for each P-MPR value (instead of N P-MPR), up to paired with 1 SSBRI/CRI resource ID, where N is configured.

	Ericsson
	yes
	

	Apple
	Yes
	

	ZTE
	Yes
	

	CATT
	Yes
	


Rapporteur summary:

TBD

In [20], stage 3 details for PHR reporting with MPE in MAC CE design were provided for all cases considering the presence of PCMax,f,c for MPE information. RAN1 concluded The enhanced MPE reporting doesn't impact the reporting of PCMax,f,c, which should remain as in legacy, i.e. reported per cell (please see Q25)

Rapporteur think the examples provided in [20] could be the good baseline of PHR reporting with MPE in Rel-17. Based on the further RAN1 responses, only case 1 is feasible now.
1) Case 1: If P_CMax,f,c is not included per beam (per serving cell) in the PHR with MPE

A) Single-entry PHR contains:

-
Per cell, one octet for beam presence (4 bits) and P-bits (4 bits)

-
Per cell, one octet for MPE information (for all beams, with 2 bits / beam)

-
Per beam (if present), one octet per SSBRI/CRI of the beam

NOTE: this octec could be 2 reserved bits and 6 bits for SSBRI/CRI of the beam.

B) Multi-entry PHR (with 8 cells):

-
Per PHR, one octet for bitmap indicating which serving cells have beam information present (8 bits)

-
Per cell, one octet for beam presence (4 bits) and P-bits (4 bits)

-
Per cell, one octet for MPE information (for all beams, with 2 bits / beam)

-
Per beam (if present), one octet per SSBRI/CRI of the beam

C) Multi-entry PHR (with 32 cells): 

-
Per PHR, four octets for bitmap indicating which serving cells have beam information present (32 bits)

-
Per cell, one octet for beam presence (4 bits) and P-bits (4 bits)

-
Per cell, one octet for MPE information (for all beams, with 2 bits / beam)

-
Per beam (if present), one octet per SSBRI/CRI of the beam

2) Case 2: If P_CMax,f,c is included per beam (per serving cell) in the PHR with MPE

A) Single-entry PHR contains:

-
Per cell, one octet for beam presence (4 bits, with 4 bits left as R-bits) 

-
Per beam (if present), one octet per cell indicating P-bit, MPE information and P_CMax,f,c

-
Per beam (if present), one octet per SSBRI/CRI for each beam that is present

B) Multi-entry PHR (with 8 cells):

-
Per PHR, one octet for bitmap indicating which serving cells have beam information present (8 bits)

-
Per cell, one octet for beam presence (4 bits, with 4 bits left as R-bits) 

-
Per beam (if present), one octet per cell indicating P-bit, MPE information and P_CMax,f,c

-
Per beam (if present), one octet per SSBRI/CRI for each beam that is present

C) Multi-entry PHR (with 32 cells): 

-
Per PHR, four octets for bitmap indicating which serving cells have beam information present (32 bits)

-
Per cell, one octet for beam presence (4 bits, with 4 bits left as R-bits) 

-
Per beam (if present), one octet per cell indicating P-bit, MPE information and P_CMax,f,c

-
Per beam (if present), one octet per SSBRI/CRI for each beam that is present

Q28: Do you agree the detail PHR with MPE MAC CE format for Case 1 (if P_CMax,f,c is not included per beam (per serving cell) in the PHR with MPE)?

	Company
	Yes/No
	Comments (if any)

	LGE
	Yes, but
	The suggested format is good for the baseline. However, regarding the octet for SSBRI/CRI of the beam, 3 byte is enough because 6 bit is required per SSBRI/CRI, i.e., 6 bit * 4 = 24 bit (3 byte). Whether to use 4 byte or 3 byte needs to be discuss.

	Intel
	Yes but
	We wonder if variable PHR MAC CE is helpful to reduce signaling overhead considering the number of reported SSBRI/CRI is dependent of RRC configuration and measurement.  

	OPPO
	
	Our interpretation of RAN1’s agreement w.r.t. report P_CMax,f,c along with per beam MPE is not necessary. Considering mpe-Threshold-r17 and mpe-ProhibitTimer-r17 are configured differently from Rel16 per cell MPE, we think new MAC CE should contain Rel17 per beam report only. 

In general per cell we need report:

1, 1~4 per beam MPE information

2, per beam MPE information includes: P bit (1), MPE bits(2) and RS index (6 bits)

We think moderator’s suggestion is one solutions but we expect more discussion is needed on the detail format. Maybe we can come back next week.

	Samsung
	Yes
	Fine for the baseline format. Some modification could be minor based on further RAN2 discussion during CR review phase.

	Qualcomm
	Yes
	Case 1 can be the baseline for the MAC CE fields in high-level. 

	Ericsson
	Yes, but
	Not clear if this is in the proposal but only PME values above threshold should be reported

	Apple
	Yes
	It could be the baseline.

	ZTE
	Yes
	It is good to have a high level discussion for PHR MAC CE with enhanced MPE. To us, per beam Pc max is not necessary based on LS from RAN1, so case 1 seems to be baseline.


Rapporteur summary:

TBD

3.2.4 Enhanced PHR for mTRP PUSCH repetition and MPE for Rel-17

As an extension of Phase 1 discussion, two issues which was not converged are continued in Phase 2 discussion.

1) Issue 1: RAN2 continue discuss if below proposals are acceptable or new MAC CE design is required for Enhanced PHR for mTRP PUSCH repetition.

Proposal A: When the UE is configured with twoPHRMode for a CG, PHR MAC CE with mTRP is used. The UE decides whether to report one or two PHs for a serving cell of the CG based on if mTRP PUSCH repetition is enabled for the serving cell

Proposal B: A bitmap is included in Multiple Entry PHR MAC CE for mTRP PUSCH repetition, and each bit indicates whether one or two PHs is reported for the corresponding serving cell.
2) Issue 2: RAN2 continue discuss how to handle the PHR calculation for DC case.

For issue 1, majority companies (9/14) were agree on below proposal from ASUSTek.

Proposal: When the UE is configured with twoPHRMode for a CG, PHR MAC CE with mTRP is used. The UE decides whether to report one or two PHs for a serving cell of the CG based on if mTRP PUSCH repetition is enabled for the serving cell.

However, some companies raised the concerns on some cases (e.g. if at least one serving cell in the cell group is not configured with PUSCH repetition or in another NR MAC entity or another MAC entity is LTE), PHR MAC CE needs to include both per cell PH value and per TRP value.

At least, additional aspect to add both per cell PH value and per TRP value in one MAC CE is required. There seem two approaches:

1) Option 1: Extend legacy PHR MAC CE to add extra PH value corresponding to 2nd SRS resource set.
2) Option 2: The new PHR MAC CE includes the additional fields to indicate whether one or two PHs is reported for the corresponding serving cell. So the below proposals can be considered on top of what RAN2 agreed. See the details in [9].

Proposal A: When the UE is configured with twoPHRMode for a CG, PHR MAC CE with mTRP is used. The UE decides whether to report one or two PHs for a serving cell of the CG based on if mTRP PUSCH repetition is enabled for the serving cell

Proposal B: A bitmap is included in Multiple Entry PHR MAC CE for mTRP PUSCH repetition, and each bit indicates whether one or two PHs is reported for the corresponding serving cell.
3) Option 3: if any
Q29: Please provide the companies opinion which option is better to design the enhancemd PHR for mTRP PUSCH repetition.
	Company
	Option
	Comments (if any)

	LGE
	Option 2 with comment
	Regarding Proposal A, it is unclear what “mTRP PUSCH repetition is enabled for the serving cell” means. If “enable” means whether UL grant indicating mTRP PUSCH repetition is received or not, the PHR format may be different depending on when the UL grant is received, similar to legacy PHR determination time.

· The MAC entity determines whether PH value for an activated Serving Cell is based on real transmission or a reference format by considering the configured grant(s) and downlink control information which has been received until and including the PDCCH occasion in which the first UL grant for a new transmission that can accommodate the MAC CE for PHR as a result of LCP as defined in clause 5.4.3.1 is received since a PHR has been triggered if the PHR MAC CE is reported on an uplink grant received on the PDCCH or until the first uplink symbol of PUSCH transmission minus PUSCH preparation time as defined in clause 7.7 of TS 38.213 [6] if the PHR MAC CE is reported on a configured grant.

Thus, “enable” should be changed to “configured”.

	Intel
	 Option 2
	

	OPPO
	See comment
	We think the key issue is that PHR of serving cells not configured with PUSCH repetition should be included in the MAC CE, which intends to report two per TRP PHR of serving cells configured with PUSCH repetition, when twoPHRMode is configured. Both proposal A and proposal B suggests the answer is yes regardless of the difference of format

Then the issues is whether we need build the MAC CE based on legacy PHR MAC CE or not. Considering legacy PHR part can’t be dropped anyway in the case where another MAC entity is LTE or the NR-DC case where only one cell group/MAC entity is configured with twoPHRMode, we think the MAC CE format should base on legacy PHR MAC CE. 

Then RAN2 need discuss the detail format etc.

	Samsung
	Option 2
	

	Qualcomm
	Comment
	There seems to be different understandings on twoPHRMode. If UE is configured with twoPHRMode by network based on UE reporting capability, UE should report two PHs for the serving cells configured with mTRP PUSCH.  Then how can UE decide to report one or two PHs for these cells.

	Ericsson
	Option 2
	

	Apple
	Comment
	For each serving cell, whether to include 1 or 2 PHs is based on whether the serving cell is configured with mTRP PUSCH in RRC configuration. So we donot know why the additional bitmap for indication is needed in the MAC CE. 

	ZTE
	 Comment
	It is really confusing about the issue 1, does issue 1 discuss for the SA scenario, if the issue 1 is also including the DC mode, we think whether to use the New PHR MAC CE is depending on the outcome of Q30.

Regarding whether need to have an explicit indication to indicate the whether the second PHR value is present for one certain serving cell, we are supportive since in DC mode, MN may not have no idea the configuration of serving cell in SN.

So we would like to ask, what is the real intention for this Question:

For determining the PHR format to be used (i.e legacy or new)

Or

For determining whether the explicit indication to indicate the whether the second PHR value is present for one servingcell. 
 


Rapporteur summary:

TBD

For issue 2, majority companies (8/12) assumed the per CG level PHR calculation is applied when the UE is configured with twoPHRMode for a CG if DC is configured (i.e. Interpretation 1 and Interpretation 3). However, some companies think the PH calculation always impacts the whole of UE transmission power so all PH values of serving cells in DC should be considered.

Following interpretations were discussed in Phase 1.

· Interpretation 1: If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all activated serving cells belonging to this MAC entity, otherwise, UE should calculate one PHR for all activated serving cells belonging to this MAC entity.

· Interpretation 2: If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all activated serving cells for both MAC entities in DC Mode if the UL grant used for sending the PHR MAC CE is received for this MAC entity.
· Interpretation 3: If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all activated serving cells enabled with mTRP PUSCH repetition belonging to this MAC entity and one PHR for activated serving cells with sTRP PUSCH belonging to this MAC entity.
· Interpretation 4: If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all activated serving cells enabled with mTRP PUSCH repetition for both MAC entities in DC and one PHR for activated serving cells with sTRP PUSCH for both MAC entities in DC Mode if the UL grant used for sending the PHR MAC CE is received for this MAC entity.
· Interpretation 5: if any

Q30: Please provide the companies view what is the correct operation regarding the PHR calculation for DC case. Please add further suggestion if you have.
	Company
	Option
	Comments (if any)

	LGE
	Interpretation 3 with comment
	As mentioned Q29, “enabled” should be changed to “configured”.

	Intel
	Interpretation 4 (interpretation 3 is acceptable)
	Agree with LG’s comment. 

Interpretation 3 and 4 seem reasonable. Given that the motivation of sending PHR of the other MAC entity is to provide power status information, sending two PHRs would provide more information. 

	OPPO
	Comment
	We agreed that:

· P25: The legacy PHR triggering conditions are reused for supporting enhanced PHR reporting in the mTRP PUSCH repetition case (but triggering condition assumed per TRP instead of per Cell)

For us, it means once the PHR is triggered all relevant PH value including legacy ones should be reported. For DC case, PH value of both MAC entities should be there. 

Furthermore for NR-DC case, we think interpretation 3 is reasonable since twoPHRmode is configured per cell group. But we also need consider MRDC case, where PH value of LTE MAC entity should be also reported ,and NR-DC case where only one MAC entity is configured with twoPHRmode. But this is missed in the discussion point. Our view is in all the cases we can follow following principle assuming twoPHRmode is configured at least for one MAC entity:

1, Serving cells configured with PUSCH repetition should report two PHR value assuming twoPHRMode is configured for that MAC entity

2, other cases than case in bullet 1, legacy PH value should be reported

Then RAN2 can discuss the detail format of PHR MAC CE

	Samsung
	Interpretation 4 (interpretation 3 is acceptable if further handling for MRDC case is clearly defined)
	From our understanding, the legacy PHR operation would be applied to this mTRP PHR reporting. As OPPO mentioned, all PH values should be reported when the PHR is triggered. For DC case, PH values of both MAC entities should be included in one MAC CE.

	Qualcomm
	Interpretation 3
	twoPHRMode is configured per MAC entity under PHR-Config. Thus, it does not make sense the parameter configured in one MAC can control the PHR reporting in another MAC.

UE may report Two PHR reporting capability per band. Then network may configure different twoPHRModes for each MAC entity in DC case, it is not correct to ask UE reporting two PHRs for all activated serving cells for both MAC entities in DC just based on the twoPHRMode configured in one MAC entity. Therefore, Interpretation 2 and 4 are not correct. 

	Apple
	Interpretation 3
	

	ZTE
	Interpretation 4
	As we comment in the first phase, if interpretation 3 is established , the exchange of inter node information about the capability of the twoPHRmode is needed, otherwise, if SN does not have a capability to parse the new PHR MAC CE but receive the new PHR MAC CE is received based on the interpretation 3, the error will be occurred. So interpretation 4 is a safer way forward.

	
	
	


Rapporteur summary:

TBD

4 Conclusion

TBD
Phase I discussion

Multi TRP Beam Failure Detection and Recovery 

Proposal 1: For enhanced BFR MAC CE format, agree on one of the following options:

Option 1 (supported by 7 companies): 

· Include two sets of serving cell bitmap in MAC CE. The first set of serving cell bitmap indicates the failure information associated with the first BFD-RS set and the second set of serving cell bitmap indicates the failure information associated with the second BFD-RS set.
· Beam failure recovery information of BFD-RS set does not include TRP ID (i.e. BFD-RS set ID)
Option 2 (supported by 10 companies): 

· Include a bitmap in addition to previously agreed serving cell bitmap which indicates per failed Serving Cell configured with mTRP BFD/BFR whether one or both of the TRPs associated with the Serving Cell failed. 

· Beam failure recovery information of BFD-RS set includes TRP ID (i.e. BFD-RS set ID) as previously agreed.

Proposal 2: If option 1 is agreed for Enhanced BFR MAC CE format, select one of the following for the second serving cell bitmap?

· Option a (supported by 4 companies): The size of the second serving cell bitmap is based on the number of Serving Cells configured with two BFD-RS sets (i.e., it can be smaller than the first bitmap).

· Option b (supported by 3 companies): The size of the second serving cell bitmap is same as the size of the first serving cell bitmap

Proposal 3 (5 out of 7): If option 1 is agreed for New BFR MAC CE format, R bit in beam failure recovery information octet of failed BFD-RS set is not used to indicate that the candidate beam evaluation was completed or not upon the building of the New BFR MAC CE.
Proposal 4 (8 out of 12): If option 2 is agreed for New BFR MAC CE format, the size of the bitmap is based on the number of failed Serving Cells configured with two BFD-RS sets.
Proposal 5 (10 out of 15): eLCID is used for Enhanced BFR MAC CE with one octet Ci and truncated Enhanced BFR MAC CE with one octet Ci.

Proposal 6 (Easy): For TRP level truncation, beam failure recovery information of one TRP is included first before the other TRP for each Serving Cell with both BFD-RS sets in failure condition.

Proposal 7 (10 out of 15): for the RA procedure initiated for beam failure recovery of both TRPs of SpCell, depending on the size of Msg3/MsgA, UE includes beam failure recovery information octet (i.e. octet containing AC field) of both TRPs or one TRP or zero TRPs of SpCell.
Proposal 8 (Easy): For the RA procedure initiated for beam failure recovery of both TRPs of SpCell, UE uses truncated format with one octet Ci bitmap, if truncated format with 4 octet Ci bitmap format cannot be included.

Proposal 9: Legacy BFR MAC CE and enhanced BFR MAC CE are not triggered at the same time. Discuss and agree on one of the following:

· Option 1: If beam failure is detected on at least one of the serving cell with multiple TRPs, enhanced BFR MAC CE is used for BFR of serving cells configured with or without BFD-RS sets.

· Option 2: If at least one serving cell is configured with two BFD-RS sets, enhanced BFR MAC CE is used for BFR of serving cells configured with or without BFD-RS sets.

Proposal 10 (Easy): For the case PUCCH resource for pending SR for SCell beam failure recovery overlaps with PUCCH resource for pending SR for beam failure recovery of BFD-RS set for the SR transmission occasion, it’s up to UE implementation to select PUCCH resource for SCell beam failure recovery or PUCCH resource for beam failure recovery of BFD-RS set.
MAC CE impacts and others

Proposal 11: No further clarification is needed on the Active Time for the PDCCH repetition case.

Proposal 12: For unified TCI state activation/deactivation MAC CE, one new MAC CE covering both Joint TCI state and separate TCI state modes is introduced.
Proposal 13: RAN2 continue discuss if below proposals are acceptable or new MAC CE design is required for Enhanced PHR for mTRP PUSCH repetition.

Proposal A: When the UE is configured with twoPHRMode for a CG, PHR MAC CE with mTRP is used. The UE decides whether to report one or two PHs for a serving cell of the CG based on if mTRP PUSCH repetition is enabled for the serving cell

Proposal B: A bitmap is included in Multiple Entry PHR MAC CE for mTRP PUSCH repetition, and each bit indicates whether one or two PHs is reported for the corresponding serving cell.
Proposal 14: RAN2 continue discuss how to handle the PHR calculation for DC case.

Proposal 15: Upon reception of a MAC CE to activate an SP SRS resource set for antenna switching, autonomous deactivation of any previously activated SP SRS resource set for antenna switching is not allowed (as in legacy).
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RAN2#115e Agreement


BFD-RS set ID is included in BFR MAC CE to identify the failed TRP





RAN2#116e Agreement


New BFR MAC CE including beam failure recovery information of both failed TRPs is transmitted when beam failure is detected for both TRPs of SCell. 


The Following pieces of information are included in enhanced BFR MAC CE for M-TRP BFR


Info 1: For the Identity of serving cell of failed TRP, Ci/SP fields are included. 


Info 2: For indicating whether candidate beam is available or not for a failed TRP of serving cell, AC field is included.


Info 3: Candidate beam (if available) for a failed TRP is indicated by including the Candidate RS ID field.


Both single octet bitmap (7 Ci bits and 1 SP bit) and 4 octet bitmap (31 Ci bits and 1 SP bit) formats are supported for enhanced BFR MAC CE.


Both truncated and non-truncated enhanced BFR MAC CE are supported.





RAN2#116bis-e Agreement


For the enhancement BFR MAC CE design, it is FFS with:


•	Two sets of serving cell bitmap (Option 2)


•	A bitmap in addition to serving cell bitmap (Option 3)








RAN2#116bis-e Agreement


If the PDCCH reception includes two PDCCH candidates from corresponding search space sets, start or restart drx-InactivityTimer for this DRX group in the first symbol after the end of the PDCCH candidate that ends later in time. FFS how to capture this agreement in the TS 38.321 whether adding it as a NOTE or adding it in the normative text


FFS whether to clarify the Active Time when the PDCCH repletion is configured








RAN2#116bis-e Agreement


RAN2 agrees on Separate TCI state lists for joint/DL and UL in PDSCHConfig and UL BWP, respectively, and separate Id pools.


RAN2 continues discussing MAC CE design for joint and separate TCI state operation as well as the UL/DL BWP association 








RAN2#116-e Agreement


RAN2 to discuss how to support PHR reporting for mTRP PUSCH repetition, and may address e.g.:


New MAC CE design including the function which TRP is applied for PHR reporting


How to incorporate the additional MPE information coming in Rel-17 to the new PHR format


Whether use legacy parameters (timer, threshold, etc.) or adding TRP specific parameters


PHR triggering conditions


RAN2#116bis-e Agreement


Request the following further information from RAN1: A) How many resources (i.e. SSBRI/CRI ) can be configured in mpe-ResourcePool, and whether the resources are per BWP? B) For mTRP, does UE indicate CORESET pool ID, SRS resource set ID or something else in the mTRP PHR? C) Is the PCMax,f,c needed, and if yes is it included per indicated SSBRI/CRI value, or is it cell-specific? 





RAN1 #106-e meeting Agreement


For antenna switching SRS, support maximum one SRS resource set for periodic SRS and maximum 2 SRS resource sets for semi-persistent SRS.


Note: the two SP-SRS resource sets are not activated at the same time


For xTyR where y>4, if UE does NOT support this feature, support maximum one SRS resource set for periodic SRS and maximum one SRS resource set for semi-persistent SRS


Applies for all supported xTyR where y<=8


For each xTyR antenna switching (except for 4T6R if supported), each periodic or semi-persistent resource set contains y/x resources.


This feature is UE optional: For UEs that do not support this feature, follow Rel-15 on the number of resource sets for periodic and semi-persistent SRS





Agreement


For the response to RAN2 LS (in R1-2200886), the following is agreed


Question: RAN2 would like to ask whether “Enhanced TCI state indication for UE specific PDCCH MAC CE” can be applied to CORESET zero or not.�
�
RAN1 response: There is no restriction in RAN1 on whether enhanced TCI state indication for UE specific PDCCH MAC CE can be applied to CORESET zero.








2. mTRP (PUCCH, PDCCH) related questions


Question 2.1: How many power control sets needs to be configured with respect to the each TRP and then in relation to the corresponding MAC CE per UE/cell/BWP?


Answer 2.1:  


The maximum number of power control parameter sets is 8, which is subjected to UE capability.  The power control sets can be configured per BWP.  MAC-CE can then activate up to two power control sets








Question 1.7: Please clarify  the structure of the mpe-ResourcePool: Is it a list of SSB or CSI-RS resources (i.e. SSBRI or CRI), and what is the maximum number of resources configured in the pool?


Answer 1.7: 


It should be a list/set of SSB or CSI-RS resources index. Each SSB or CSI-RS resource index must also be associated with a serving cell index. RAN1 doesn’t preclude the re-use of existing IEs for the CSI-RS/SSB resource sets.


There is no RAN1 agreement, on the maximum number of resources in the pool. The maximum number of resources is 64.


---***---


Question 1.8: Does the enhanced MPE reporting applies also to mTRP operation, and, if it does, will this be configured by mpe-Reporting-FR2 or is another RRC configuration needed?


Answer 1.8: 


RAN1 are still discussing and are considering the two alternatives below (exact formulations TBD)


Alt1. 


Note that enhanced MPE reporting and the multi-TRP PHR enhancement are two different features in Rel-17.  Hence, the enhanced MPE reporting cannot be combined with the multi-TRP PHR specified in Rel-17.  In addition, the enhanced MPE reporting can be applied to mTRP operation as long as the mTRP PHR is not enabled. Note that there is no problem to reuse MAC CE structure defined for mTRP if RAN2 finds it beneficial.


Alt.2 


The enhanced MPE reporting can be applied to mTRP operation, and enhanced MPE reporting can be combined with mTRP PHR reporting specified in Rel-17’





---***---


Question 1.9: RAN1 to confirm whether the RAN2 should keep the MPE-Config-FR2-r17 in the PHR-Config IE, which is per cell group, or move it to (per-cell) per BWP level as indicated in L1 parameter excel?


Answer 1.9: 


The enhanced MPE reporting doesn't impact how the PHR-Config is provided, and RAN2 can keep the MPE-Config-FR2-r17 in the PHR-Config IE, which is per cell group. The mpe-ResourcePool-r17 under MPE -Config-FR2-r17 should be BWP /CC-specific.  


---***---


Question 1.10: Is reporting of PCMax,f,c needed for MPE information and if it is, should it be included per indicated SSBRI/CRI value or is it cell-specific?


Answer 1.10: 


RAN1 is still discussing and more time is needed. 








RAN1 would like to thank RAN2 for the question in LS in R2-2201600 on MPE related signaling, whether those are also applicable for mTRP framework. 





RAN1 has the following reply to the RAN2 questions:


Regarding inter-cell beam management (ICBM), RAN1 confirms that these RRC parameters including mpe-Reporting-FR2-r17, numberOfN and mpe-ResourcePool apply to the ICBM framework as well.


Regarding mTRP framework, RAN1 has not discussed whether these MPE reporting changes would also apply to mTRP framework.








RAN1 made the following additional agreement related to Questions 1.8 and 1.10 in R2-2202002:


Agreement


(RAN2 Question) Q1.8: Does the enhanced MPE reporting applies also to mTRP operation, and, if it does, will this be configured by mpe-Reporting-FR2 or is another RRC configuration needed?





RAN1 response: Note that enhanced MPE reporting and the multi-TRP PHR enhancement are two different features in Rel-17. From RAN1 perspective, there is no consensus that enhanced MPE reporting can be combined with the multi-TRP PHR specified in Rel-17. Furthermore, RAN1 does not plan to specify any additional specification enhancement for the combination of these two features.





(RAN2 Question) Q1.10: Is reporting of PCMax,f,c needed for MPE information and if it is, should it be included per indicated SSBRI/CRI value or is it cell-specific?


RAN1 response: The enhanced MPE reporting doesn't impact the reporting of PCMax,f,c, which should remain as in legacy, i.e. reported per cell











The scenario of the question was not clear. So updated to reflect the scenario as per [6]
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