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[bookmark: _Ref528762725]Introduction
RAN2#116-bis meeting had reached some agreements on m-TRP, and some open issues related to MAC are captured in the current 38.321 running CR [1]. In this discussion, we mainly focus on these remaining open issues in the 38.321 running CR as follows:
TRP level truncation for enhanced truncated BFR MAC CE;
Detailed format of the enhanced BFR MAC CE
RACH cancellation of BFR for SpCell
The detailed discussions are present in section 2, and the conclusion is provided in section 3.
Discussions
[bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK14]2.1 TRP level truncation for enhanced truncated BFR MAC CE
In RAN2#116-e meeting, RAN2 had agreed that if beam failure is detected on both TRPs (i.e. BFD-RS sets) of an SpCell, UE initiates RACH procedure and transmits the enhanced BFR MAC CE including beam failure recovery information needed to recover both TRPs. Regarding the case with no enough bits from uplink grant, there is a leftover FFS on whether UE can skip the BFR information for one of both failed TRPs. This issue had also been discussed in offline [2] of RAN2#116-bis meeting, and unfortunately no conclusion had been reached, thus an open issue was captured in 5.1.3a of MAC running CR [1] as follows:
 Editor’s NOTE: FFS whether the UE can skip BFR information needed to recover one of the TRPs (i.e. BFD-RS sets) if there are not enough bits.
Some companies support that since both enhanced BFR MAC CE and enhanced truncated BFR MAC CE are supported, UE could transmit the enhanced truncated BFR MAC to convey the BFR information for only one of both failed TRPs, i.e., support TRP level truncation. While other companies raise that if the uplink grant is not enough to transmit the BFR information for both TRPs of a cell, the enhanced truncated BFR MAC CE should not contain any BFR information for both TRPs of that cell, i.e., support cell level truncation. 
Companies that support cell level truncation aim to follow the legacy scheme, since legacy BFR MAC CE is designed based on the case of one TRP per cell. However, when coming to R17 M-TRP, if the enhanced truncated BFR MAC CE does not support TRP level truncation, the BFR information for one TRP of a cell will be sent in the next required uplink grant, which introduces more latency for beam recovery. Besides, RAN2 has agreed that for both SpCell and SCell, triggered BFRs for a BFD-RS set 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. From this perspective, supporting TRP level truncation also aligns with the TRP level cancellation for BFR.
Proposal 1 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.
2.2 Detailed format of the enhanced BFR MAC CE
To design the enhanced BFR MAC CE, it should include the following information according to the RAN2#115-e meeting [3] and RAN2#116-e meeting [4] agreements:
RAN2 #115-e meeting
· For the case of both intra cell and inter cell:
BFD-RS set ID is included in BFR MAC CE to identify the failed TRP.
RAN2 #116-e meeting
· 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.
Some initial issues related to the detailed format of the enhanced BFR MAC CE had also been discussed in RAN2#116-bis meeting, and regarding the information used to inform gNB of whether beam failure recovery information of one or both TRPs are included in the enhanced BFR MAC CE, there are two remaining candidate options for final decision:
   For the enhanced BFR MAC CE design, it is FFS with:
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]Two sets of serving cell bitmap (Option 2)
A bitmap in addition to serving cell bitmap (Option 3)
Option 2 includes two sets of serving cell bitmap in MAC CE with the first set of serving cell bitmap indicating the failure information associated with the first BFD-RS set and the second set of serving cell bitmap indicating the failure information associated with the second BFD-RS set. In this option, the BFR information does not need including the TRP ID.
Option 3 includes 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.
One can observe that option 2 does not need including the TRP ID information in the enhanced BFR MAC CE, while option 3 occupies the R bit in legacy BFR MAC CE to identify the failed TRP. Therefore, option 2 may be a more efficient way to indicate gNB of the BFR information for failed TRPs. Moreover, without occupying the R bit in legacy BFR MAC CE, option 2 seems to be more likely to follow the legacy format.
[bookmark: OLE_LINK9][bookmark: OLE_LINK15]Proposal 2 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.
Based on option 2, we further provide a detailed format of the enhanced BFR MAC CE by taking the two octets Ci field for example, which follows the format of legacy BFR MAC CE as much as possible. The enhanced BFR MAC CE with eight octets Ci field can be designed using the similar format.


Figure 1: the detailed format of the Enhanced BFR MAC CE
The Ci-j field is used to indicate whether beam failure is detected on TRP j (j is set to 1 or 2) of SCell i. If this field is set to 1, it means beam failure is detected on TRP j of SCell i. When both Ci-1 and Ci-2 are set to 1, the two octets containing the AC field for this SCell are present, with the first octet conveying the BFR information for TRP 1 and the second octet conveying the BFR information for TRP 2. When either Ci-1 or Ci-2 is set to 1, only one octet containing the AC field for this SCell is present, conveying the BFR information for the corresponding TRP. When both Ci-1 and Ci-2 are set to 0, the two octets containing the AC field for this SCell are not present.
The SPj field is used to indicate whether beam failure is detected on TRP j of SpCell. If this field is set to 1, it means beam failure is detected on TRP j of SpCell. When both SP1 and SP2 are set to 1, the two octets containing the AC field for the SpCell are present, with the first octet conveying the BFR information for TRP 1 and the second octet conveying the BFR information for TRP 2.  When either SP1 or SP2 is set to 1, only one octet containing the AC field for the SpCell is present, conveying the BFR information for the corresponding TRP. When both SP1 and SP2 are set to 0, the two octets containing the AC field for the SpCell are not present.
The AC field and the Candidate RS ID field are reused as the legacy BFR MAC CE, with 1 bit AC field indicating whether there is at least a candidate beam for beam failure recovery and 6 bit Candidate RS ID field indicating the selected candidate RS. 
Proposal 3 BFD-RS set ID identifying the failed TRP can be implicitly indicated by Ci-j/SPj field.
Proposal 4 RAN2 to consider the detailed format of the enhanced BFR MAC CE provided in Figure 1.
2.3 RACH cancellation of BFR for SpCell 
In legacy, for beam recovery of SCell, if UE has no enough uplink resource to transmit the BFR MAC CE, SR will be triggered to request PUSCH resource for uplink transmission. Once there is no enough resource in PUCCH for transmitting SR, RACH will be further triggered to obtain uplink grant to transmit the BFR MAC CE. However, the MAC entity may stop the ongoing RACH due to a pending SR for BFR of an SCell with no valid PUCCH resource, 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 a BFR MAC CE or a truncated BFR MAC CE which includes beam failure recovery information of that SCell. 
In last RAN2 online meeting [5], this RACH cancellation scheme had also been introduced for TRP level of SCell in m-TRP. Regarding whether this RACH cancellation scheme can be applied to SpCell, there was a leftover FFS in last RAN2 online discussion which was also captured in 5.4.4 of the current MAC running CR:
Editor’s NOTE: FFS, MAC entity may stop, ongoing Random Access procedure due to a pending SR for BFR of a BFD-RS set of SpCell, 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 SpCell.
The main concern is that some companies wonder how to handle the case where the second TRP is detected to be failed during RACH procedure for the first TRP. In this case, since the BFR for the first TRP has not been completed, both TRPs will be considered to be failed by UE and if possible, UE will trigger RACH for beam recovery of both TRPs. However, according to the current MAC spec [6], there is only one RACH procedure ongoing at any point in time in a MAC entity. Since both TRPs are detected to be failed, UE cannot receive any uplink grant to transmit the BFR information for the first TRP. From this perspective, UE should stop the ongoing RACH which is used for requiring uplink resource to transmit the BFR MAC CE due to the first TRP failure and start a new RACH procedure for BFR which align with the agreement made pervious meeting:
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. (other options not excluded for now, it is FFS whether the UE can skip BFR information needed to recover one of the TRPs if there is not enough bits).
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.
Proposal 5 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.
Another case is that the second TRP is not detected to be failed during the RACH procedure caused by the first TRP failure. In this case, since the BFR information has been transmitted using another available MAC PDU, it is reasonable the RACH cancellation scheme for SCell also applies to that for SpCell, i.e., if a MAC PDU including the enhanced BFR MAC CE is transmitted using a UL grant other than that provided by random access response or determined as specified in clause 5.1.2a for the transmission of the MSGA payload, MAC entity may stop the ongoing RACH due to a pending SR for BFR of a TRP of SpCell..
Proposal 6 MAC entity may stop ongoing RACH due to a pending SR for BFR of a BFD-RS set of SpCell, 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 BFR information of that BFD-RS set of the SpCell.
Conclusion
This contribution discusses some open issues related to M-TRP, and our proposals are summarized as follows:
Proposal 1 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.
Proposal 2 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.
Proposal 3 BFD-RS set ID identifying the failed TRP can be implicitly indicated by Ci-j/SPj field.
Proposal 4 RAN2 to consider the detailed format of the Enhanced BFR MAC CE provided in Figure 1.
Proposal 5 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.
Proposal 6 MAC entity may stop ongoing RACH due to a pending SR for BFR of a BFD-RS set of SpCell, 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 BFR information of that BFD-RS set of the SpCell.
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