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1 Introduction

This is the summary of contributions [1] - [24] in Agenda Item 8.17.3 on Others for feMIMO WI. This summary is intended to achieve following two objectives:
a) Close some open issues for mTRP BFD/BFR, refer [1] - [15].

b) For other parts (e.g. MAC CE impacts, etc.) [14] - [24], find and present proposals that may be worthwhile discussing and progressing independent of the discussions under 8.17.2. For other parts (e.g. MAC CE impacts, etc.) [10] - [24], can also explicitly propose some proposals to be treated later after better overall / RRC progress. 

2 Discussion
2.1  Multi TRP Beam Failure Detection and Recovery

2.1.1 Handling beam failure detection on both TRPs of SpCell

 RAN2#116 Agreement

· It is assumed that If beam failure is detected on both TRPs (i.e. BFD-RS sets) of an SpCell, UE initiate RACH procedure and transmits new BFR MAC CE including beam failure recovery information needed to recover both TRPs.
· The meaning of “beam failure is detected on both TRPs” is to be clarified, It is FFS which of the following options shall be applied:

Option 1: “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 still pending (i.e. not cancelled).

Option 2: “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 still pending (i.e. not successfully completed)

	Source
	Proposal

	Samsung [1]
	Proposal : “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.

	NEC [2]
	Proposal : RAN2 to adopt option2 as the meaning of “beam failure is detected on both TRPs” for BFD of mTRP.

	Fujitsu [4]
	Proposal : “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 still pending (i.e. not cancelled).

	Vivo [5]
	Proposal : “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 still pending (i.e. not successfully completed).

	Qualcomm [6]
	Proposal : For the case that the beam failure is detected on both TRPs, it means the BFR is triggered for one TRP and UE hasn’t sent BFR MAC CE for this failed TRP (i.e., the triggered BFR for this TRP is still pending and not cancelled), while the beam failure is detected on the second TRP of the same serving cell.

	Lenovo [7]
	Proposal: Support option 1 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 still pending (i.e. not cancelled).

Proposal : When beam failure for the second TRP of SpCell is detected after transmiting new BFR MAC CE for the first failed TRP and before the respones for BFR is received., the UE continues to monitor the respsone for the transmission of new BFR MAC CE within a configured time window. 

Proposal : RA for BFR will be triggered if the resposne is not received in the time window.
Proposal: The following definition of “beam failure is detected on both TRPs” also can be applied to SCell.

· Option1: “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 still pending (i.e. not cancelled).

	Oppo [8]
	Proposal: “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.

	ZTE [9]
	Proposal 1: “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 still pending (i.e. not cancelled).

	LGE [10]
	Proposal 2. For SCell, if BFR is detected for TRP 2 while an Enhanced BFR MAC CE is sent for TRP 1, UE sends an Enhanced BFR MAC CE by including only the BFR information for TRP 2. 

Proposal 3. For SpCell, if BFR is detected for TRP2 while a BFR MAC CE is sent for TRP1, the UE does not initiate RA procedure for BFR but only sends Enhanced BFR MAC CE for TRP2.

Proposal 4. RAN2 agrees 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 still pending (i.e. not cancelled).

	Xaomi [11]
	Proposal : “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.

	Ericsson [12]
	Proposal: RAN2 to consider “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 still pending (i.e. not successfully completed or not cancelled).

	Nokia [13]
	Proposal : For SpCell, the RA procedure for BFR shall be triggered by the failure of the second TRP until a beam for the first TRP has been recovered (new TCI state activated).

	Huawei [14]
	Proposal: “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 still pending (i.e. not successfully completed).

	Apple [15]
	Proposal: For SpCell BFR procedure, SpCell BFR procedure (i.e. BFR RACH) is triggered when the BFR of a TRP is triggered and the BFR for another TRP of the SpCell has not successfully completed. 

	CATT [23]
	Proposal 1 RAN2 to agree “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 still pending (i.e. not cancelled).


The views of the companies are divided between option 1 and option 2. Option 2 has slight majority compared to option 1.
Proposal 1 (for discussion): Agree on one of the following:

· Option 1: “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 cancelled)
· Option 2: “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.
2.1.2 Handling beam failure detection on both TRPs of SCell
RAN2#116 Agreement

· Cell specific or TRP specific BFR / BFR cancellation when beam failure is detected on on both TRPs of SCell is to be determined. It is FFS which of the following options shall be applied:

· Option 1(5/17): Cell specific BFR of SCell is triggered. Triggered Cell specific BFR of SCell is cancelled when BFR MAC CE containing beam failure information of both TRP of the SCell is transmitted.

· Option 2 (12/17): TRP specific BFR for both the failed TRPs remains as pending. TRP specific BFR cancellation procedure (as discussed in Proposal 10) is applied for each TRP independently. 

· 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.
	Source
	Proposal

	Samsung [1]
	Proposal: When “beam failure is detected on both TRPs” of SCell, TRP specific BFR for both the failed TRPs remains as pending. TRP specific BFR cancellation procedure is applied for each TRP independently i.e. 

· BFR for BFD-RS set 1 of an SCell shall be cancelled when a MAC PDU is transmitted and this PDU includes an Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE which contains beam failure recovery information of BFD-RS set 1 of the SCell.

· BFR for BFD-RS set 2 of an SCell shall be cancelled when a MAC PDU is transmitted and this PDU includes an Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE which contains beam failure recovery information of BFD-RS set 2 of the SCell.

	Fujitsu [4]
	Proposal: TRP specific BFR for both the failed TRPs remains as pending when beam failure is detected on both TRPs of SCell. TRP specific BFR cancellation procedure is applied for each TRP independently.

	Vivo [5]
	Proposal: When the beam failure is detected on both TRPs of Scell, TRP specific BFR for both the failed TRPs remains as pending. TRP specific BFR cancellation procedure is applied for each TRP independently.

	Qualcomm [6]
	Proposal: When beam failure is detected on both TRP of SCell, TRP specific BFR for both failed TRPs are triggered. TRP specific BFR cancellation procedure can be applied for each TRP independently.

	Lenovo [7]
	Proposal : The TRP specific BFR MAC CE triggered by the second failed TRP only includes the information of the second failed TRP in the follwing case 1. 

· Case 1: The beam failure of the first TRP in one SCell is detected and the corresponding BFR MAC CE is transmitted. The beam failure of the second TRP is detected before receiving the response for the first TRP.

Proposal : The second TRP specific BFR MAC CE triggered by the second failed TRP can priorize over the first BFR MAC CE triggered by the first failed TRP in case 2.

· Case 2: The beam failure of the first TRP in one SCell is detected. The beam failure of the second TRP is detected before transmitting BFR MAC CE for the first TRP.

	Oppo [8]
	Proposal: If beam failure is detected on on both TRPs of SCell, TRP specific BFR for both the failed TRPs remains as pending. And TRP specific BFR cancellation procedure is applied for each TRP independently. 

	ZTE [9]
	Proposal : For Cell specific BFR on SCell, the Cell specific BFR is modeled as two independent TRP specific BFRs, and the cancellation of the cell specific BFR means the cancellation of two TRP specific BFR.

	LGE [10]
	Proposal: RAN2 agrees that TRP-specific BFR triggering and BFR cancellation is applied for each TRP when the beam failure is detected on both TRPs of SCell.

	Xaomi [11]
	Proposal : When both TRPs fail at the SCell, the TRP-specific BFR for both the failed TRPs remains as pending, and the TRP-specific BFR cancellation procedure is applied for each TRP independently.

	Ericsson [12]
	Proposal: RAN2 to consider Option 1(5/17): Cell specific BFR of SCell is triggered. Triggered Cell specific BFR of SCell is cancelled when BFR MAC CE containing beam failure information of both TRP of the SCell is transmitted.

	Nokia [13]
	Proposal : For SCell, TRP specific BFR cancellation procedure is applied for each TRP independently.

	Huawei [14]
	Proposal: When beam failure is detected on both TRPs of SCell, TRP specific BFR cancellation procedure is applied for each TRP independently.

	Apple [15]
	Proposal: For SCell BFR procedure, when the BFR of both TRPs are triggered, the UE performs the two TRP BFR procedures in parallel, and no SCell BFR procedure is triggered. 

	CATT [23]
	Proposal: TRP specific BFR/BFR cancellation should be performed when the beam failure is detected on both TRPs of SCell.


There is significant majority (except one company) to support option 2. 

Proposal 2 (for agreement): When “beam failure is detected on both TRPs” of SCell, TRP specific BFR for both the failed TRPs remains as pending. TRP specific BFR cancellation procedure is applied for each TRP independently.
2.1.3 Criterion to cancel the triggered BFRs for BFD-RS set of SpCell
RAN2#116 Agreement

· It is FFS whether Triggered BFRs for a BFD-RS set of a SpCell shall be cancelled when a MAC PDU is transmitted and this PDU includes enhanced BFR MAC CE (or Truncated enhanced BFR MAC CE, if supported) which contains beam failure recovery information (i.e. candidate beam available or not, candidate beam if available) of that BFD-RS set of the SpCell.

	Source
	Proposal

	Samsung [1]
	Proposal: Triggered BFRs for a BFD-RS set of a SpCell shall be cancelled when a MAC PDU is transmitted and this PDU includes enhanced BFR MAC CE (or Truncated enhanced BFR MAC CE, if supported) which contains beam failure recovery information (i.e. candidate beam available or not, candidate beam if available) of that BFD-RS set of the SpCell.

	NEC [2]
	Proposal: After initiating the RA procedure, all BFRs triggered for both TRPs of the SpCell and all pending SRs triggered by BFRs for both TRPs of the SpCell should be cancelled.

Proposal: If the RA procedure is successfully completed, all BFRs triggered for all TRPs on the SpCell should be cancelled.

	Fujitsu [4]
	Proposal : Triggered BFRs for a BFD-RS set of an SpCell shall be cancelled when a MAC PDU is transmitted and this PDU includes enhanced BFR MAC CE or Truncated enhanced BFR MAC CE which contains beam failure recovery information of that BFD-RS set of the SpCell.

	Vivo [5]
	Proposal : Triggered BFRs for a BFD-RS set of a serving cell shall be cancelled when a MAC PDU is transmitted and this PDU includes enhanced BFR MAC CE (or Truncated enhanced BFR MAC CE, if supported) which contains beam failure recovery information (i.e. candidate beam available or not, candidate beam if available) of that BFD-RS set of the serving cell.

	Qualcomm [6]
	Proposal : Triggered BFRs for a BFD-RS set of a SpCell shall be cancelled when a MAC PDU is transmitted and this PDU includes enhanced BFR MAC CE (or Truncated enhanced BFR MAC CE, if supported) which contains beam failure recovery information (i.e. candidate beam available or not, candidate beam if available) of that BFD-RS set of the SpCell.

	Oppo [8]
	Proposal: Triggered BFRs for a BFD-RS set of a SpCell shall be cancelled when a MAC PDU is transmitted and this PDU includes enhanced BFR MAC CE (or Truncated enhanced BFR MAC CE, if supported) which contains beam failure recovery information (i.e. candidate beam available or not, candidate beam if available) of that BFD-RS set of the SpCell.

	ZTE [9]
	Proposal : Triggered BFRs for a BFD-RS set of a SpCell shall be cancelled when a MAC PDU is transmitted and this PDU includes enhanced BFR MAC CE (or Truncated enhanced BFR MAC CE, if supported) which contains beam failure recovery information (i.e. candidate beam available or not, candidate beam if available) of that BFD-RS set of the SpCell.

	LGE [10]
	Proposal: RAN2 agrees that the same condition of BFR cancellation is applied for SpCell and SCell.

· Triggered BFRs for a BFD-RS set of a SCell/SpCell shall be cancelled when a MAC PDU is transmitted and this PDU includes enhanced BFR MAC CE (or Truncated enhanced BFR MAC CE, if supported) which contains beam failure recovery information (i.e. candidate beam available or not, candidate beam if available) of that BFD-RS set of the SpCell.

	Xaomi [11]
	Proposal : The triggered BFRs for a BFD-RS set of a SpCell is cancelled when the enhanced BFR MAC CE is transmitted.

	Huawei [14]
	Proposal : Triggered BFRs for a BFD-RS set of a SpCell shall be cancelled when a MAC PDU is transmitted and this PDU includes enhanced BFR MAC CE or Truncated enhanced BFR MAC CE which contains beam failure recovery information of that BFD-RS set of the SpCell.

	Apple [15]
	Proposal: For SpCell BFR procedure, if BFR RACH procedure is triggered, the UE will terminate the ongoing TRP specific BFR procedure.  

	CATT [23]
	Proposal: RAN2 to confirm that all triggered BFRs for a BFD-RS set of a SpCell shall be cancelled when a MAC PDU is transmitted and this PDU includes Enhanced BFR MAC CE (or Truncated Enhanced BFR MAC CE, if supported) which contains beam failure recovery information (i.e. candidate beam available or not, candidate beam if available) of that BFD-RS set of the SpCell.
Proposal: RAN2 to confirm that if beam failure is detected on both TRPs (i.e. BFD-RS sets) of a SpCell, UE initiates RACH procedure and transmits Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE including beam failure recovery information needed to recover both TRPs.


All companies agree that triggered BFRs for a BFD-RS set of a SpCell shall be cancelled when a MAC PDU is transmitted and this PDU includes enhanced BFR MAC CE (or Truncated enhanced BFR MAC CE, if supported) which contains beam failure recovery information (i.e. candidate beam available or not, candidate beam if available) of that BFD-RS set of the SpCell.
Proposal 3 (for agreement): Triggered BFRs for a BFD-RS set of a SpCell shall be cancelled when a MAC PDU is transmitted and this PDU includes enhanced BFR MAC CE (or Truncated enhanced BFR MAC CE, if supported) which contains beam failure recovery information (i.e. candidate beam available or not, candidate beam if available) of that BFD-RS set of the SpCell.
2.1.4 PUCCH-SR resource/SR configuration

Agreement (RAN1#104bis-e)

For the TRP specific BFR, for a UE configured with two PUCCH-SR resources in a cell group when beam failure is detected in a one or more CCs in one or more of BFD-RS sets configured in one or more of CCs,

· Down select one of the following PUCCH-SR resource selection rules when SR is triggered (or their combinations) for the study, without precluding other alternatives, in RAN1#105-e

· Alt-1: PUCCH-SR resource associated with other/non-failed BFD-RS set, association details FFS

· Alt-2: PUCCH-SR resource associated with failed BFD-RS set, association details FFS

· Alt-3: Leave it up to UE implementation

· Note: PUCCH-SR resource is PUCCH resource carrying SR

· FFS: Whether two PUCCH-SR resources are under the same or different SR resource configuration or SR configuration (eventual decision may or may not happen in RAN1)

Agreement (RAN1#107e)

· 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.
· Regarding whether the two dedicated PUCCH-SR resources are corresponding to one schedulingRequestId or two schedulingRequestId
· Alt3: Leave it to RAN2

	Source
	Proposal

	Samsung [1]
	Proposal: For multi TRP BFR, one SR configuration is associated with one PUCCH-SR resource. Up to two SR configurations are signaled for multi TRP BFR i.e. up to two schedulingRequestId for multi TRP BFR are included in MAC-CellGroupConfig.

	Fujitsu [4]
	Proposal : Each SR configuration is associated with a PUCCH resource.

	Qualcomm [6]
	Proposal : Only one dedicated SR for BFR is configured per MAC cell group like legacy and up to two dedicated PUSCCH-SR resources can be configured to associate with this dedicated SR. 

	Oppo [8]
	Proposal: Up to two SR ID is configured for TRP-BFR within the same cell group, each SR ID associate with a PUCCH resource.

	Ericsson [12]
	RAN2 should discuss possible impact on PUCCH-RS resource configuration for mTRP BFR.

	Nokia [13]
	Proposal: For SpCell, only the SR configuration associated with the failed BFD-RS set is considered valid in the SR procedure.
[Rapporteur’s views]: 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


Proposal 4 (for further discussion): Agree on one of the following:

Option 1: One SR configuration is associated with one PUCCH-SR resource. Up to two SR configurations are signaled for multi TRP BFR i.e. up to two schedulingRequestId for multi TRP BFR are included in MAC-CellGroupConfig.

Option 2: One SR configuration is associated with up to two PUCCH-SR resources. In this case only one SR configuration is signaled for multi TRP BFR i.e. i.e. up to one schedulingRequestId for multi TRP BFR is included in MAC-CellGroupConfig.

Proposal 5 (for further discussion): As in legacy, for SR configuration associated with a BFD-RS set, NW can also associate logical channels or LBT failure recovery.

Proposal 6 (for further discussion): NW can associate both BFD-RS sets of the SpCell to the same SR configuration.
2.1.5 SR Cancellation Aspects of Multi TRP BFR

	Source
	Proposal

	NEC [2]
	Proposal: After initiating the RA procedure, all BFRs triggered for both TRPs of the SpCell and all pending SRs triggered by BFRs for both TRPs of the SpCell should be cancelled.


Proposal 7 (for further discussion): After initiating the RA procedure when beam failure is detected for both TRPs, all pending SRs triggered by BFRs for both TRPs of the SpCell should be cancelled.
2.1.6 RA Cancellation Aspects of Multi TRP BFR

	Source
	Proposal

	Samsung [1]
	Proposal: The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR triggered by BFR for a BFD-RS set of a Serving Cell, which has no valid PUCCH resources configured, if:

· a MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response or a UL grant determined as specified in clause 5.1.2a for the transmission of the MSGA payload, and this PDU contains an Enhanced BFR MAC CE or a Truncated Enhanced BFR MAC CE which includes beam failure recovery information of that BFD-RS set of the Serving Cell.

	Huawei [14]
	Proposal : If RACH is initiated on a SpCell for BFR and one TRP has recovered before the RACH is complete, the ongoing RACH can be stopped


Proposal 8 (for further discussion): The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR triggered by BFR for a BFD-RS set of a Serving Cell, which has no valid PUCCH resources configured, if:

· a MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response or a UL grant determined as specified in clause 5.1.2a for the transmission of the MSGA payload, and this PDU contains an Enhanced BFR MAC CE or a Truncated Enhanced BFR MAC CE which includes beam failure recovery information of that BFD-RS set of the Serving Cell.
Proposal 9 (for further discussion): If RACH is initiated on a SpCell for BFR and one TRP has recovered before the RACH is complete, the ongoing RACH can be stopped.
2.1.7 Handling overlapping between PUCCH resources 

	Source
	Proposal

	Samsung [1]
	Proposal : 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.


Proposal 10 (for further discussion): If RACH is initiated on a SpCell for BFR and one TRP has recovered before the RACH is complete, the ongoing RACH can be stopped.
2.1.8 Enhanced BFR MAC CE Format Aspects

	Source
	Proposal

	Samsung [1]
	Proposal 1: RAN2 to discuss and agree on one of the following approaches.

Approach 1:

· Beam failure recovery information consists of one or two octets.

· 1st octet of beam failure recovery information includes 1-bit F field, 1-bit ID field and 6-bit candidate RS ID 1 field.

· The candidate RS ID 1 field is for TRP identified by ID field. ID field is set to BFD-RS Set ID.

· F field indicates whether one TRP is failed or both TRPs are failed.

· 2nd octet of beam failure recovery information included two R bits and 6-bit candidate RS ID 2 field. 

· 2nd Octet is present only if F field is set to 1.

· 6-bit candidate RS ID 2 field is for TRP other than TRP identified by ID field

· Candidate RS ID field set to 0 indicates candidate beam is not available. Candidate RSs in candidate beam list are sequentially indexed from 1.

Approach 2:

· Beam failure recovery information consists of one or two octets. Each octet is for one TRP and includes AC field, ID field and candidate RS ID or R bits. Candidate RS ID is included if AC field is set to 1. ID field is set to BFD-RS Set ID of failed TRP.

· Up to 4 octets Si bit map is added
· 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.

· One Sj bit corresponds to one serving cell. It indicates whether both TRPs of serving cell have failed or not.

· Sj corresponds to jth failed serving cell in increasing order of Serving Cell Index
Proposal 2: LCID is used for Enhanced BFR MAC CE with one octet Ci and truncated Enhanced BFR MAC CE with one octet Ci.

Proposal 3: eLCID is used for Enhanced BFR MAC CE with four octets Ci and truncated Enhanced BFR MAC CE with four octets Ci.

	NEC [2]
	RAN2 to adopt the following piece of information as the indications of failed BFD-RS sets for the new BFR MAC CE:

· Bi field: each cell has two Bi fields and each Bi field corresponds to one BFD-RS set. Accordingly, they are arranged in an ascending order of the BFD-RS set IDs.

· If a Bi field is set to 1, it indicates that beam failure is detected for the corresponding BFD-RS set, the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [4] has been completed. If a Bi field is set to 0, it indicates that beam failure is either not detected or the beam failure is detected but the evaluation of the candidate beams has not been completed for the corresponding BFD-RS set.

· These Bi fields for one cell are present if the SP/Ci field is set to 1 for the corresponding cell.

	Qualcomm [6]
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Figure 1 Rel-17 mTRP BFR MAC CE

Proposal : The Rel-17 mTRP BFR MAC CE in Figure 1 is adopted.

	ZTE [9]
	Proposal 4: Introduce a second set of serving cell bitmap in addition to the set of serving cell bitmap in the legacy BFR MAC CE, the first set of serving cell bitmap to indicate the failure information associated with the first BFD-RS set and the second set of serving cell bitmap to indicate the failure information associated with the second BFD-RS set.
Proposal 5: 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. 

	LGE [10]
	Proposal:  RAN2 does not support the truncation per TRP, i.e., the UE does not includes BFR information for both TRP for the Serving Cell if there is not enough bits.

	Nokia [13]
	Proposal: For the New BFR MAC CE format, introduce a second 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.

Proposal : The R bit of the AC/Candidate RS ID octet indicates the failed TRP ID.

	Apple [15]
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Fiure-2. Enhanced BFR MAC CE format

Proposal: Agree the Enhanced BFR MAC CE format as indicated in Figure-2.
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. 

	CATT [23]
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Figure 1: the detailed format of the Enhanced BFR MAC CE
Proposal: RAN2 to confirm that the Enhanced truncated BFR MAC CE should be transmitted in case of beam failure is detected on both TRPs of a SpCell when there are no enough bits for uplink transmission.
Proposal: BFD-RS set ID used to identify the failed TRP could be implicitly indicated by Ci-j/SPj field.
Proposal:  RAN2 discusses the detailed format of the Enhanced BFR MAC CE by taking the format in Figure 1 into account.

Proposal: Four eLCID should be used to indicate the Enhanced BFR MAC CE for both two octets Ci format and eight octets Ci format.


Proposal 11 (for discussion): RAN2 should discuss and agree on one of the following options to indicate whether one or both TRPs of serving cell has failed.

Option 1: Include Bi field in the MAC CE. 

· Bi field: each cell has two Bi fields and each Bi field corresponds to one BFD-RS set. Accordingly, they are arranged in an ascending order of the BFD-RS set IDs. 

· If a Bi field is set to 1, it indicates that beam failure is detected for the corresponding BFD-RS set, the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [4] has been completed. If a Bi field is set to 0, it indicates that beam failure is either not detected or the beam failure is detected but the evaluation of the candidate beams has not been completed for the corresponding BFD-RS set.

· These Bi fields for one cell are present if the SP/Ci field is set to 1 for the corresponding cell.

· Beam failure recovery information does not include TRP ID (i.e. BFD-RS set ID)

Option 2: 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 does not include TRP ID (i.e. BFD-RS set ID)

Option 3: Include a bitmap in addition to 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. The R bit of the AC/Candidate RS ID octet indicates the failed TRP ID.
Option 4: Beam failure recovery information consists of one or two octets.

· 1st octet of beam failure recovery information includes 1-bit F field, 1-bit ID field and 6-bit candidate RS ID 1 field.

· The candidate RS ID 1 field is for TRP identified by ID field. ID field is set to BFD-RS Set ID.

· F field indicates whether one TRP is failed or both TRPs are failed.

· 2nd octet of beam failure recovery information included two R bits and 6-bit candidate RS ID 2 field. 

· 2nd Octet is present only if F field is set to 1.

· 6-bit candidate RS ID 2 field is for TRP other than TRP identified by ID field

· Candidate RS ID field set to 0 indicates candidate beam is not available. Candidate RSs in candidate beam list are sequentially indexed from 1.
Proposal 12 (For discussion): RAN2 to discuss and agree on one of the following:

Option 1: 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.

Option 2: RAN2 does not support the truncation per TRP, i.e., the UE does not includes BFR information for both TRP for the Serving Cell if there are not enough bits.
2.1.9 BFR MAC CE transmission in Msg3/MsgA

	Source
	Proposal

	Samsung [1]
	Proposal: If RA procedure is initiated for beam failure recovery of both TRPs of SpCell:

· UE transmits enhanced BFR MAC CE with one octet Ci/SP bitmap in Msg3/MsgA.

· If number of available bits in Msg3/MsgA after including C-RNTI MAC CE is not enough, UE includes beam failure recovery information of only one TRP. Otherwise UE includes beam failure recovery information of both TRPs.

	Fujitsu [4]
	Proposal 2: 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

	Qualcomm [6]
	Proposal 11: If RACH is initiated for BFR on both failed TRPs of SpCell, either legacy BFR MAC CE or Rel-17 mTRP BFR MAC CE can be sent via the RACH procedure.

	ZTE [9]
	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 enhanced (truncated) BFR MAC CE with two sets of one octet serving cell bitmap is generated for the RACH based BFR. 

	Nokia [13]
	Proposal: New BFR MAC CE is encoded to MsgA/Msg3 only in case both TRPs of the SpCell have failed.
[Rapporteur’s views]: Intention here is that if RA procedure is initiated in case of single TRP failure (e.g. for requesting UL grant when PUCCH resources are not configured), new BFR MAC CE is not included in MsgA/Msg3.

	Huawei [14]
	Proposal: If the grant of Msg3/MsgA is not large enough to transmit the enhanced BFR MAC CE, then a truncated enhanced BFR MAC CE can be sent in Msg3/MsgA.


Almost all companies think that new BFR MAC CE can be transmitted in MsgA/msg3. One company thinks that legacy BFR MAC CE can also be transmitted.

Proposal 13 (for discussion): For RA procedure initiated for beam failure recovery of both TRPs of SpCell: If the grant of Msg3/MsgA is not large enough to transmit the enhanced BFR MAC CE, then a truncated enhanced BFR MAC CE can be sent in Msg3/MsgA.
Proposal 14 (for discussion): For RA procedure initiated for beam failure recovery of both TRPs of SpCell: UE transmits (truncated) enhanced BFR MAC CE with one octet Ci/SP bitmap in Msg3/MsgA.

Proposal 15 (for discussion): For RA procedure initiated for beam failure recovery of both TRPs of SpCell: If the grant of Msg3/MsgA is not large enough, UE includes beam failure recovery information of only one TRP.

Proposal 16 (for discussion): New BFR MAC CE is encoded to MsgA/Msg3 only in case both TRPs of the SpCell have failed.
2.1.10 Inter Cell M-TRP 
In RAN2 #115 meeting, one remaining issue is that whether inter-cell mTRP scenario can be applied to the mTRP BFR solution for the case of beam failure detected on both TRPs of an SCell or SpCell. 

	Source
	Proposal

	Qualcomm [6]
	Proposal: The mTRP BFR procedure for intra-cell is applicable for inter-cell mTRP scenario.


Proposal 17 (for discussion): The mTRP BFR procedure for intra-cell is applicable for inter-cell mTRP scenario.

2.1.11 Others

	Source
	Proposal

	NEC [3]
	Proposal: The UE reuses the RS indicated by TCI state as BFD-RS if it is not provided the BFD-RS set for each BWP of a serving cell.
Proposal: If the UE determines the BFD-RS is reconfigured based on the DCI indicating a TCI state, the BFI_COUNTER of the Serving cell shall be set to 0.

Proposal: In case of common TCI state ID update/activation for CA, if the UE determines the BFD-RS is reconfigured based on the DCI indicating a TCI state, the BFI_COUNTERs of all the corresponding serving cells configured with the common TCI state ID update/activation for CA shall be set to 0.
[Rapporteur’s Views]: These should be discussed in RAN1.


2.2   MAC CE impacts and others
2.2.1 Enhanced TCI state indication for UE-specific PDCCH MAC CE
	Source
	Proposal

	Intel [16]
	Proposal 1: RAN2 confirms that the enhanced TCI state indication is applied for a CORESET of a Serving Cell or a set of Serving Cells configured in simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2.
Proposal 2: RAN2 confirms that PDCCH enhanced TCI state indication MAC CE is applicable to CORESET zero.
Proposal 3: RAN2 confirms that PDCCH enhanced TCI state indication MAC CE is applicable if CORESETPoolindex is not configured or configured as 0.
Proposal 4: RAN2 agree that PDCCH enhanced TCI state indication MAC CE is applied only if sfnSchemePdcch is configured.

	CATT [23]
	Proposal 9 RAN2 to confirm that the Enhanced TCI state indication for UE-specific PDCCH MAC CE can be applied for simultaneously activating two TCI states for a set of serving cells defined by legacy R16 parameters simultaneousTCI-UpdateList1 and simultaneousTCI-UpdateList2.

Proposal 10 Whether the Enhanced TCI state indication for UE specific PDCCH MAC CE can be applied to CORESET zero is up to RAN1, and an LS can be sent to RAN1. 

Proposal 11 RAN2 to confirm the Enhanced TCI state indication for UE specific PDCCH MAC CE can apply to a CORESET configured with CORESETPoolindex in a BWP only when all the configured CORESETs in this BWP are configured with same CORESETPoolindex value.


Company contributions [16] [17] [23] handle some remaining issues to support PDCCH enhanced for HST-SFN. RAN2 made following FFS points in the MAC running CR [25] based on RAN2#116 agreements:
Editor’s NOTE: FFS whether the MAC CE can be applied to a set of serving cells.

Editor’s NOTE: FFS whether the MAC CE can be applied to CORESET zero.

Editor’s NOTE: FFS whether or not enhanced MAC CE signalling is applicable to a CORESET configured with CORESETPoolindex.

In [16] and [23], clear proposals based on RAN1 agreements regarding above FFS points were provided and these proposals are good to solve the FFS points from RAN2.

Proposal 18: RAN2 confirms that the enhanced TCI state indication is applied for a CORESET of a Serving Cell or a set of Serving Cells configured in simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2.

Proposal 19: Whether the Enhanced TCI state indication for UE specific PDCCH MAC CE can be applied to CORESET zero is up to RAN1, and an LS can be sent to RAN1.
Proposal 20: RAN2 confirms that PDCCH enhanced TCI state indication MAC CE is applicable if CORESETPoolindex is not configured or configured as 0.

Proposal 21: RAN2 agree that PDCCH enhanced TCI state indication MAC CE is applied only if sfnSchemePdcch is configured.
2.2.2 PDCCH repetition impact on MAC
	Source
	Proposal

	Qualcomm [18]
	Proposal 8: A Note is introduced to clarify starting or restarting drx-InactivityTimer in PDCCH repetition case. 

Note: 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.

Proposal 9: If PDCCH is configured with repetition, both PDCCH candidates should be included in the Active Time.

Proposal 10: 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.


Company contribution [18] propose that the current procedure text regarding drx-InactivityTimer and Active Time should be updated based on RAN1 agreements in PDCCH repetition case. In RAN1 agreements, if PDCCH repetition is configured, the PDCCH candidate that ends later in time among the two linked PDCCH is used as reference of starting or restarting drx-InactivityTimer. In addition, [18] propose that Active Time should be clarified to consider the PDCCH repletion.
Proposal 22: A Note is introduced to clarify starting or restarting drx-InactivityTimer in PDCCH repetition case. 

Note: 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.

Proposal 23: If PDCCH is configured with repetition, both PDCCH candidates should be included in the Active Time.

Proposal 24: 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.

2.2.3 Two PUCCH spatial relation info activation/deactivation MAC CE

	Source
	Proposal

	Huawei [14]
	Proposal 8: Introduce a new PUCCH spatial relation activation/deactivation MAC CE for mTRP PUCCH repetition. In the MAC CE, at most two Spatial Relation Info IDs can correspond to one PUCCH resource. In addition, one bit for indicating the number of Spatial Relation Info ID may be needed for each PUCCH resource.

	Samsung [17]
	Proposal 4: Introduce the new PUCCH spatial relation activation/deactivation MAC CE for mTRP PUCCH repetition to activate/deactivate one or two spatial relations for a group of PUCCH resources.

	Qualcomm [18]
	Proposal 3: A new PUCCH spatial relation activation/deactivation MAC CE for mTRP PUCCH repetition is introduced. i.e. activating two spatial relation info’s (for FR2) for a group of PUCCH resources in a CC. 

Proposal 4: The legacy restriction should be applied for the new PUCCH spatial relation activation/deactivation MAC CE. That is ‘If the indicated PUCCH Resource ID is included in a PUCCH Resource Group of the indicated UL BWP, no other PUCCH Resources within the same PUCCH Resource group are indicated in the MAC CE’. 
Proposal 5: The enhanced PUCCH spatial relation activation/deactivation MAC CE for mTRP PUCCH repetition in figure 2 is adopted.
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	OPPO [20]
	Proposal 1
The existing Enhanced PUCCH spatial relation Activation/Deactivation MAC CE can be updated to support multi-TRP PUCCH repetition.

Proposal 2
If P1 is agreed, adopt MAC CE design in Figure 1.
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Proposal 4
If the indicated PUCCH Resource ID is included in a PUCCH Resource Group, the updated enhanced PUCCH spatial relation Activation/Deactivation MAC CE applies to all the PUCCH Resources in the PUCCH Resource group.

	Ericsson [24]
	Proposal 1
Introduce the new PUCCH spatial relation activation/deactivation MAC CE for mTRP PUCCH repetition i.e. activating two spatial relation info’s (for FR2) for a group of PUCCH resources in a CC).


· FFS if to Introduce the new PUCCH spatial relation activation/deactivation MAC CE for mTRP PUCCH repetition i.e. activating two spatial relation info’s (for FR2) for a group of PUCCH resources in a CC.
Based on above RAN2 agreements below, companies [14][17][18][20][24] provide the clear option for “PUCCH spatial relation activation/deactivation MAC CE for mTRP”. Three companies [14][17][18][24 proposed to introduce the new MAC CE for clean design, and explained that this MAC CE should support both the mTRP and the PUCCH groups i.e. it should be differentiated with the functionality of the legacy MAC CE. Meanwhile, one company [20] proposed to update the existing “Enhanced PUCCH spatial relation Activation/Deactivation MAC CE” adding new fields. However, the proposed MAC CE format added the new octet (R R Spatial Relation Info ID) between the legacy fields so it will cause the backward compatibility issue i.e. require implementation changes. 
Proposal 25: A new PUCCH spatial relation activation/deactivation MAC CE for mTRP PUCCH repetition is introduced. i.e. activating two spatial relation info’s (for FR2) for a group of PUCCH resources in a CC. 

Proposal 26: The legacy restriction should be applied for the new PUCCH spatial relation activation/deactivation MAC CE. That is ‘If the indicated PUCCH Resource ID is included in a PUCCH Resource Group of the indicated UL BWP, no other PUCCH Resources within the same PUCCH Resource group are indicated in the MAC CE’. 

2.2.4 Two PUCCH power control parameter set activation/deactivation MAC CE

	Source
	Proposal

	Samsung [17]
	Proposal 5: RAN2 determine how to support two FR1 PUCCH power control parameter set activation/deactivation MAC CE.

	Qualcomm [18]
	Proposal 6: RAN2 accepts the RAN1 suggestion on reusing the PUCCH-SpatialRelationInfo except for the referenceSignal for FR1 power control parameters configuration.

Proposal 7: If proposal 6 can be agreed, the new introduced PUCCH spatial relation activation/deactivation MAC CE for mTRP PUCCH repetition (for FR2) can be reused for activating two sets of power control parameters (for FR1) for a group of PUCCH resources.

	OPPO [20]
	Proposal 3
Reuse the updated enhanced PUCCH spatial relation Activation/Deactivation MAC CE (Figure 1) to support per-TRP power control in FR1.

	Ericsson [24]
	Proposal 2
Introduce new MAC CE(s) to support PUCCH Power control set update (with power control) for FR1 cases.


Based on below RAN1 agreements, RAN1 agreed that the linking of PUCCH resource with two power control parameter sets is required in case of FR1 mTRP operation (i.e. spatial relation activation/deactivation) in Rel-17. RAN1 agreements are clear enough to explain the required functionality but there are different approaches due to the example from RAN1 (i.e. reuse PUCCH-SpatialRelationInfo except for the referenceSignal). Some companies [18] [20] proposed to follow the RAN1’s suggestion. Meanwhile one company [24] explain that the detail MAC CE design is RAN2 scope and the required functionality (i.e. power control for FR1) is not related with the spatial relation so the new MAC CE design is better than to reuse the legacy MAC CE which was designed for FR2. Another company didn’t provide the preference but provided the detail issues/solution if the new MAC CE is introduced.

	RAN1#104-e Agreements
Agreement

For the case of multi-TRP, to support per-TRP power control in FR1, the linking of PUCCH resource with [one or] two power control parameter sets, the following is supported

· MAC-CE indicates RRC IE that configures power control parameter sets (p0, pathloss RS ID, and a closed-loop index).

· The exact design of RRC IE is up to RAN2 but from RAN1 point of view, one possible example is to reuse PUCCH-SpatialRelationInfo except for the referenceSignal 
Note: It is common understanding in RAN1 that one PUCCH resource can be linked to one power control parameter set.


Proposal 27: RAN2 determine how to support two FR1 PUCCH power control parameter set activation/deactivation MAC CE i.e. whether reuse the legacy MAC CE/ RRC IEs for FR1 or introduce the new MAC CE/ RRC IEs for FR1.
2.2.5 Enhanced PUSCH Pathloss Reference RS Update MAC CE

	Source
	Proposal

	Samsung [17]
	Proposal 6: TP for “Enhanced PUSCH Pathloss Reference RS Update MAC CE” in Annex could be the baseline.
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	Qualcomm [18]
	Proposal 1: The legacy Rel-16 PUSCH Pathloss Reference RS Update MAC CE can be revised to add additional field to support the multi-TRP case.

Proposal 2: The enhanced PUSCH Pathloss Reference RS Update MAC CE in figure 1 is adopted.
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	OPPO [20]
	Proposal 5
Adopt MAC CE design in Figure 2 for mTRP based PUSCH Pathloss Reference RS Update.
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All companies [17] [18] [20] have similar proposal to add the new field to indicates whether SRI ID(s) are associated with the first SRS resource set or the second SRS resource set. However, one company [18] suggested the further optimization to add one more filed i.e. (S filed) to update both TRPs’ pathloss reference RSs at one MAC CE.
Proposal 28: RAN2 determine if to update of the PUSCH pathloss reference RSs from both TRPs together at one MAC CE is needed.
2.2.6 Enhanced PHR MAC CE for mTRP PUSCH repetition

+ Figures provided in contributions are skipped, so it is requested to check the individual contribution to check the detail design of PHR MAC CE.
	Source
	Proposal

	Huawei [14]
	Proposal 9: Before discussing the detailed PHR MAC CE design, RAN2 needs to determine whether Rel-17 MPE changes are applicable to mTRP framework.

	Apple [15]
	Proposal 6: 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 7: 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 8: The two PHs together with two Pcmax.f.c are included the Enhanced PHR MAC CE for the serving cell configured tih mTRP PUSCH repetition feature. 

Proposal 9: Agree the single entry Enhanced PHR MAC CE as indicated in Figure-3.
Proposal 10: 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 11: The Enhanced PHR MAC CE (including two PHs) is explicitly configured via RRC configuration. 

Proposal 12: The PHR trigger condition of the pathloss change is restricted in the same TRP.
Proposal 13: postpone the RAN2 discussion on the MPE enhancement feature until more information is provided by RAN1 and RAN4.

	Samsung [17]
	Proposal 2: RAN2 need to wait RAN1 decision whether the Rel-17 MPE reporting changes are applicable to mTRP framework, for the MAC CE design.
Proposal 3: For PHR reporting related to mTRP PUSCH repetition, following aspects are required:

· New PHR MAC CE is applied to both TRP 1 and TRP 2 if mTRP PUSCH repetition is configured (i.e. One field indicates which TRP is applied for this MAC CE.

· Both single entry PHR and multiple entry PHR should be defined for this functionality. 

· New PHR parameters are introduced for TRP 2 PHR reporting if mTRP PUSCH repetition is configured: multiTRP-PHR, phr-Tx-PowerFactorChange2, phr-ProhibitTimer2, phr-PeriodicTimer2, phr-Tx-PowerFactorChange2.
· 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, PHR MAC CE for TRP 1 has high priority to report.

	ASUSTeK [19]
	Proposal 1: 
The UE decides whether to report one or two PHs for a serving cell based on RRC configuration.

Proposal 2: 
If at least one of serving cells is configured to report two PHs, new PHR MAC CE for mTRP PUSCH repetition is used. Otherwise, legacy PHR MAC CE is used.

Proposal 3: 
Adopt Figure 1, Figure 2-1 and Figure2-2 as baseline for designing new PHR MAC CEs for mTRP PUSCH repetition.

	OPPO [20]
	Proposal 6
Single PHR MAC CE format can be used to for both cell PHR reporting and/or per-TRP PHR reporting.
Proposal 7
The existing timer and threshold can be reused for TRP PHR triggering.
Proposal 8
Adopt MAC CE design in Figure 3 for enhanced PHR reporting.

	InterDigital [21]
	Proposal 1: Modify the triggering procedure to measure pathloss/power factor changes per PL-RS group.

Proposal 2: Introduce a new MAC-CE for multi-TRP PHR where both PHRs are reported in a single multi-TRP MAC-CE instance. 

Proposal 3: 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. 

	ZTE [22]
	For the triggering of new PHR MAC CE:
Proposal 1: For PHR related to mTRP PUSCH repetition, the legacy PHR triggering condition can be reused, and there is no need for RAN2 to introduce TRP specific parameter for the PHR related to the mTRP PUSCH repetition.
Proposal 2: If a PHR is triggered, which type of PHR MAC CE (i.e legacy or TRP level) shall be used upon the presence of twoPHRMode.
Proposal 3: For the new RRC parameter twoPHRMode , RAN2 is kindly asked which one of the following understanding is correct:
· If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all the activated serving cells belong to this MAC entity.
· If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all activated serving cells when the UL grant is received for this MAC entity.
Proposal 4: Send an LS to RAN1 to ask for the understanding of the twoPHRMode no matter whether the consensus is achieved in RAN2.
For the new PHR MAC CE Structure:
Proposal 5: For new PHR MAC CE, the presence of the additional PH value for one serving cell is determined by the number of srs-ResourceSets with the same usage of codebook or non-codebook.
Proposal 6: For new PHR MAC CE, the total number of present P-MPR value and corresponding SSBRI/CRI fields for one serving cell is determined upon the value of numberofN. 


	Ericsson [24]
	Proposal 4
RAN2 to agree on separate parameter configuration for per TRP PHR reporting.

Proposal 5
RAN2 to consider per TRP PHR triggering.


Many companies provide the proposals related to PHR MAC CE when mTRP PUSCH repetition is configured. Some companies [14][15][17] suggested that the detail MAC CE design should be determined after RAN1 determine whether Rel-17 MPE changes are applicable to mTRP framework.
Proposal 29: Before discussing the detailed PHR MAC CE design, RAN2 needs to determine whether Rel-17 MPE changes are applicable to mTRP framework.
So, it is better to first consider the high-level functional aspects for mTRP PHR when PUSCH repetition is configured.

There are two approaches for mTRP PHR MAC CE:

1) Option 1: Introduce a new MAC-CE for multi-TRP PHR where both PHRs are reported in a single multi-TRP MAC-CE instance [15][19][20][21][22].
2) Option 2: Introduce a new MAC-CE for multi-TRP PHR where one PHR are reported in a single multi-TRP MAC-CE instance i.e. TRP identifier is included in the MAC CE [17][24].

From rapporteur understanding, the option 1. Meanwhile option 2 can have separate parameter configuration and the separate triggering condition could be applied i.e. provide more network flexibility and easy UE implementation to handle each TRP’s PHR separately.

Proposal 30: RAN2 to determine if both mTRP’s PHRs are reported in a single multi-TRP MAC-CE instance.

1) Option 1: Introduce a new MAC-CE for multi-TRP PHR where both PHRs are reported in a single multi-TRP MAC-CE instance.
2) Option 2: Introduce a new MAC-CE for multi-TRP PHR where one PHR are reported in a single multi-TRP MAC-CE instance i.e. TRP identifier is included in the MAC CE.

Based on the decision of above proposal 13, the following procedure can be discussed. So, rapporteur suggest to discuss following issues (i.e. triggering condition, detail MAC CE design, etc.) after the decision of P12/13.
3 Conclusion

In summary, the following are proposed:

Meaning of “Beam failure detection on both TRPs” of Serving Cell

Proposal 1 (for discussion): Agree on one of the following:

· Option 1: “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 cancelled.
· Option 2: “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.

Handling beam failure detection on both TRPs of SCell
Proposal 2 (for agreement): When “beam failure is detected on both TRPs” of SCell, TRP specific BFR for both the failed TRPs remains as pending. TRP specific BFR cancellation procedure is applied for each TRP independently.

Criterion to cancel triggered BFRs for SpCell

Proposal 3 (for agreement): Triggered BFRs for a BFD-RS set of a SpCell shall be cancelled when a MAC PDU is transmitted and this PDU includes enhanced BFR MAC CE (or Truncated enhanced BFR MAC CE, if supported) which contains beam failure recovery information (i.e. candidate beam available or not, candidate beam if available) of that BFD-RS set of the SpCell.
PUCCH-SR Resource/SR Configuration

Proposal 4 (for further discussion): Agree on one of the following:

Option 1: One SR configuration is associated with one PUCCH-SR resource. Up to two SR configurations are signaled for multi TRP BFR i.e. up to two schedulingRequestId for multi TRP BFR are included in MAC-CellGroupConfig.

Option 2: One SR configuration is associated with up to two PUCCH-SR resources. In this case only one SR configuration is signaled for multi TRP BFR i.e. i.e. up to one schedulingRequestId for multi TRP BFR is included in MAC-CellGroupConfig.

Proposal 5 (for further discussion): As in legacy, for SR configuration associated with a BFD-RS set, NW can also associate logical channels or LBT failure recovery.

Proposal 6 (for further discussion): NW can associate both BFD-RS sets of the SpCell to the same SR configuration.

SR Cancellation Aspects

Proposal 7 (for further discussion): After initiating the RA procedure when beam failure is detected for both TRPs, all pending SRs triggered by BFRs for both TRPs of the SpCell should be cancelled.
RA Cancellation Aspects

Proposal 8 (for further discussion): The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR triggered by BFR for a BFD-RS set of a Serving Cell, which has no valid PUCCH resources configured, if:

· a MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response or a UL grant determined as specified in clause 5.1.2a for the transmission of the MSGA payload, and this PDU contains an Enhanced BFR MAC CE or a Truncated Enhanced BFR MAC CE which includes beam failure recovery information of that BFD-RS set of the Serving Cell.
Proposal 9 (for further discussion): If RACH is initiated on a SpCell for BFR and one TRP has recovered before the RACH is complete, the ongoing RACH can be stopped.
Handling overlapping between PUCCH resources

Proposal 10 (for further discussion): If RACH is initiated on a SpCell for BFR and one TRP has recovered before the RACH is complete, the ongoing RACH can be stopped.
New BFR MAC CE Format Aspects

Proposal 11 (for discussion): RAN2 should discuss and agree on one of the following options to indicate whether one or both TRPs of serving cell has failed.

Option 1: Include Bi field in the MAC CE. 

· Bi field: each cell has two Bi fields and each Bi field corresponds to one BFD-RS set. Accordingly, they are arranged in an ascending order of the BFD-RS set IDs. 

· If a Bi field is set to 1, it indicates that beam failure is detected for the corresponding BFD-RS set, the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [4] has been completed. If a Bi field is set to 0, it indicates that beam failure is either not detected or the beam failure is detected but the evaluation of the candidate beams has not been completed for the corresponding BFD-RS set.

· These Bi fields for one cell are present if the SP/Ci field is set to 1 for the corresponding cell.

· Beam failure recovery information does not include TRP ID (i.e. BFD-RS set ID)

Option 2: 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 does not include TRP ID (i.e. BFD-RS set ID)

Option 3: Include a bitmap in addition to 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. The R bit of the AC/Candidate RS ID octet indicates the failed TRP ID.

Option 4: Beam failure recovery information consists of one or two octets.

· 1st octet of beam failure recovery information includes 1-bit F field, 1-bit ID field and 6-bit candidate RS ID 1 field.

· The candidate RS ID 1 field is for TRP identified by ID field. ID field is set to BFD-RS Set ID.

· F field indicates whether one TRP is failed or both TRPs are failed.

· 2nd octet of beam failure recovery information included two R bits and 6-bit candidate RS ID 2 field. 

· 2nd Octet is present only if F field is set to 1.

· 6-bit candidate RS ID 2 field is for TRP other than TRP identified by ID field

· Candidate RS ID field set to 0 indicates candidate beam is not available. Candidate RSs in candidate beam list are sequentially indexed from 1.
Proposal 12 (For discussion): RAN2 to discuss and agree on one of the following:

· Option 1: 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.

· Option 2: RAN2 does not support the truncation per TRP, i.e., the UE does not includes BFR information for both TRP for the Serving Cell if there are not enough bits.
Proposal 13 (for discussion): For RA procedure initiated for beam failure recovery of both TRPs of SpCell: If the grant of Msg3/MsgA is not large enough to transmit the enhanced BFR MAC CE, then a truncated enhanced BFR MAC CE can be sent in Msg3/MsgA.
Proposal 14 (for discussion): For RA procedure initiated for beam failure recovery of both TRPs of SpCell: UE transmits (truncated) enhanced BFR MAC CE with one octet Ci/SP bitmap in Msg3/MsgA.
Proposal 15 (for discussion): For RA procedure initiated for beam failure recovery of both TRPs of SpCell: If the grant of Msg3/MsgA is not large enough, UE includes beam failure recovery information of only one TRP.

Proposal 16 (for discussion): New BFR MAC CE is encoded to MsgA/Msg3 only in case both TRPs of the SpCell have failed.

Proposal 17 (for discussion): The mTRP BFR procedure for intra-cell is applicable for inter-cell mTRP scenario.
For “Enhanced TCI state indication for UE-specific PDCCH MAC CE”:
Proposal 18: RAN2 confirms that the enhanced TCI state indication is applied for a CORESET of a Serving Cell or a set of Serving Cells configured in simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2.

Proposal 19: Whether the Enhanced TCI state indication for UE specific PDCCH MAC CE can be applied to CORESET zero is up to RAN1, and an LS can be sent to RAN1.

Proposal 20: RAN2 confirms that PDCCH enhanced TCI state indication MAC CE is applicable if CORESETPoolindex is not configured or configured as 0.

Proposal 21: RAN2 agree that PDCCH enhanced TCI state indication MAC CE is applied only if sfnSchemePdcch is configured.
For PDCCH repetition impacts:
Proposal 22: A Note is introduced to clarify starting or restarting drx-InactivityTimer in PDCCH repetition case. 

Note: 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.

Proposal 23: If PDCCH is configured with repetition, both PDCCH candidates should be included in the Active Time.

Proposal 24: 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.

For “Enhanced PUCCH spatial relation activation/deactivation MAC CE for mTRP”:
Proposal 25: A new PUCCH spatial relation activation/deactivation MAC CE for mTRP PUCCH repetition is introduced. i.e. activating two spatial relation info’s (for FR2) for a group of PUCCH resources in a CC. 

Proposal 26: The legacy restriction should be applied for the new PUCCH spatial relation activation/deactivation MAC CE. That is ‘If the indicated PUCCH Resource ID is included in a PUCCH Resource Group of the indicated UL BWP, no other PUCCH Resources within the same PUCCH Resource group are indicated in the MAC CE’.

For “Two PUCCH power control parameter set activation/deactivation MAC CE”:
Proposal 27: RAN2 determine how to support two FR1 PUCCH power control parameter set activation/deactivation MAC CE i.e. whether reuse the legacy MAC CE/ RRC IEs for FR1 or introduce the new MAC CE/ RRC IEs for FR1.
For “Enhanced PUSCH Pathloss Reference RS Update MAC CE”:
Proposal 28: RAN2 determine if to update of the PUSCH pathloss reference RSs from both TRPs together at one MAC CE is needed.

For “Enhanced PHR MAC CE for mTRP PUSCH repetition”:

Proposal 29: Before discussing the detailed PHR MAC CE design, RAN2 needs to determine whether Rel-17 MPE changes are applicable to mTRP framework.
Proposal 30: RAN2 to determine if both mTRP’s PHRs are reported in a single multi-TRP MAC-CE instance.

3) Option 1: Introduce a new MAC-CE for multi-TRP PHR where both PHRs are reported in a single multi-TRP MAC-CE instance.
4) Option 2: Introduce a new MAC-CE for multi-TRP PHR where one PHR are reported in a single multi-TRP MAC-CE instance i.e. TRP identifier is included in the MAC CE.
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