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The latest objective of Rel-17 FeMIMO WI [1] includes to specify the beam-management-related enhancements for simultaneous multi-TRP(mTRP) transmission with multi-panel reception.
In the latest RAN2#116-e meeting [2] and RAN1#106-e meeting [3], several agreements were made related to the mTRP BFR. Some remaining issues were for further discussion, such as the BFD and BFR procedures and the format of MAC CE for mTRP BFR.
This contribution discusses the enhancement for beam failure detection and recovery procedure for the multi-TRP scenario, and discusses new BFR MAC CE.
Discussion
Beam failure with mTRP
According to RAN2#116-e agreement [2], it is assumed that if beam failure is detected on both TRPs (i.e. BFD-RS sets) of an SpCell, UE initiates RACH procedure and transmits new BFR MAC CE including beam failure recovery information needed to recover both TRPs. And after this meeting, it needs to down select the following two options on the meaning of “beam failure is detected on both TRPs”:
· Option1: “beam failure is detected on both TRPs” means that beam failure recovery (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).
· Option2: “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)
If beam failure is detected on both TRPs, it means links for both TRPs are not reliable. Then, it would be better to relay on RA procedure to discover new beam and report the candidate beam to the network. However, if we adopt option1, the RA procedure may not be initiated since the BFR triggered for the first TRP may be cancelled, as the result that the new BFR MAC CE for it has been transmitted, when beam failure of the second TRP is detected. So we suggest:
RAN2 to adopt option2 as the meaning of “beam failure is detected on both TRPs” for BFD of mTRP.
Since new BFR MAC CE will be sent during the RA procedure, all BFRs triggered for both TRPs of the SpCell should be cancelled, which is identical to the legacy procedure for all BFRs triggered for the SCell. Similarly, all pending SRs triggered by BFRs for both TRPs of the SpCell should be cancelled.
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.
During the RA procedure, BFR for at least one TRP may still be triggered for the reason that their counters are still running. Hence, if the RA procedure is successfully completed, all BFR procedures triggered for all TRPs on the Spcell shall be canceled.
If the RA procedure is successfully completed, all BFRs triggered for all TRPs on the SpCell should be cancelled.
New BFR MAC CE
As per RAN1[3] agreement, MAC CE includes the indications of failed BFD-RS sets for mTRP BFR. Such a MAC CE may also be referred to as a new BFR MAC CE or enhanced BRF MAC CE. It can be used for both the case that beam failure is detected for only one TRP of a cell and the case that beam failure is detected on both TRPs for the same cell. Also, as per RAN2 agreement[1], the following pieces of information are included for the enhanced BRF MAC CE:
· 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.
About how to indicate the failed BFD-RS sets for mTRP BFR, it is not discussed and decided yet. Fig.1 provides one example of the new BFR MAC CE to indicate beam failure recovery information needed to recover at least one BFD-RS set. In this example, all the pieces of information agreed in the RAN2 meeting[1] are included and their meanings have been modified to accommodate the concept of mTRP:
· SP/Ci field: a SP/Ci field is set to 1 to indicate that beam failure is detected for one BFD-RS set of the cell or for both BFD-RS sets of the cell.
· 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.
· Octet containing AC filed: each cell has up to two octets containing AC filed and each octet containing AC filed corresponds to one BFD-RS set.
· The AC field is set to 1 to indicate the candidate beam is available for the corresponding BFD-RS set; otherwise, it is set to 0. Similar to the legacy BFR MAC CE, if the AC field is set to 1, the Candidate RS ID field is present; if the AC field is set to 0, R bits are present instead.
· An octet containing AC filed is present if the Bi field is set to 1 for the corresponding BFD-RS set. 
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Figure 1 Enhanced BFR MAC CE
According to the correspondence between the Bi fields and the BFD-RS sets as well as the values of the Bi fields, it is possible to indicate an identity of a BFD-RS set for which beam failure is detected. Similarly, according to the correspondence between the octets containing AC filed and the BFD-RS sets, it is possible to indicate the candidate beam (if available) for a failed BFD-RS set. So we suggest:
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.
Summary
[bookmark: OLE_LINK3]This contribution discusses several issues related to mTRP BFR, and has the following proposals: 
1. RAN2 to adopt option2 as the meaning of “beam failure is detected on both TRPs” for BFD of mTRP.
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.
If the RA procedure is successfully completed, all BFRs triggered for all TRPs on the SpCell should be cancelled.
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.
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