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1. Introduction
In RAN2#116 emeeting, we have a lot of agreements achieved for the beam management for mTRP, and in which, there are several FFS:
· 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).
· 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 (12/17): “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 (4/17): “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)
· 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. 
· 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.
The intention of this contribution is to share our views on above FFS. 
2. [bookmark: _Toc12718547]Discussion
FFS how to determine both TRPs are failed for one serving cell
This FFS have below options for choosing:
· Option 1 (12/17): “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 (4/17): “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)
The main difference between above two options are the conception of pending (i.e not successfully completed vs not successfully canceled). Upon following the legacy behavior, the BFR for one TRP maybe canceled in the below cases:
· 1: When a MAC PDU is transmitted and this PDU includes beam failure recovery information of the BFD-RS set.
· 2: BFR for the BFD-RS set are successfully completed.
Technically speaking, if the ‘pending’ means the cancellation of BFR, the Cell level BFR will be literally triggered later than that the ‘ pending’ means the completion of BFR, The previous understanding is able to give UE some chances to avoid the triggering of cell level BFR when the BFR MAC CE carrying one of the failed TRP beam information has been sent, which means the Cell level BFR can be avoided as much as possible for SpCell, it can relieve the risk to trigger RLF due to the failure RACH based BFR, so we suggest:
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).
FFS How to model the Cell specific BFR when both TRPs are failed on an SCell
This part is from the FFS as below:
=> 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. 
In our understanding, the option 1 consider the Cell specific BFR as an independent BFR, and two individuals of enhanced BFR MAC CE containing the beam information for each failed TRP can not cancel the cell level BFR, but only enhanced BFR MAC CE containing the beam information for both failed TRPs is able to cancel the cell level BFR. 
However,The option 2 just consider the cell specific BFR as two independent TRP specific BFRs, the cell specific BFR can be canceled by either two BFR MAC CE containing the beam information of each failed TRP respectively or one BFR MAC CE containing the beam information for both failed TRPs.
We understand option 2 is more direct and simpler, logic is also clear, the specification effort is minimized since there is no definition of cell specific BFR is introduced (e.g no new branch for triggering cell specific BFR is needed). So we propose:
Proposal 2: 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.
FFS How to cancel the TRP specific BFR on SpCell?
This issue is from the following FFS
· 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.
We understand this shall be discussed with two different scenarios：
· Case 1: Only one TRP is failed
· Case 2: Both TRPs are failed
In case 1, above FFS can be confirmed, it is inherited from legacy SCell BFR, and no more discussion is needed.
In case 2, How to handle the TRP specific BFR is dependent on the outcome of the first issue, if enhanced (truncated) BFR MAC CE can anyway provide the accurate beam information for both failed TRPs, All triggered TRP specific BFR can be canceled when an enhanced (truncated) BFR MAC CE is sent via MSG.3/MSG.A. But cell level BFR shall be considered as successfully until the RACH procedure is successfully terminated,So the above FFS also can be confirmed.
Proposal 3: 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.
FFS the design of enhanced BFR MAC CE
For enhanced BFR MAC CE design, we achieve the following agreements as below:
· 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.
According to the agreements, at least the following contents shall be contained in the enhanced (truncated) BFR MAC CE:
· Ci/SP field;
· Candidate RS index or R bits;
· AC field.
On top of above, consider at most two TRP can be detected as failed for one serving cell, we need additional flag to indicate which one of BFD-RS sets associated with the serving cell is failed.
Observation 1: Additional flag to indicate the presence of a second beam information for one serving cell is needed.
In addition, not only the enhanced BFR MAC CE but also the enhanced truncated one is agreed to be introduced. W.r.t getting information included in the truncated MAC CE, we have two directions for MAC CE design:
Within a same truncated enhanced BFR MAC CE
· Direction 1: Taking beam information as many as possible for each individual serving cell. 
· Direction 2: Taking the serving cells as many as possible for which the beam information are present.
These two directions can be reflected upon the different structures of enhanced BFR MAC CE, for understanding easily, we take the following example of enhanced (truncated) BFR MAC CE for two direction respectively.
Example


Fig.1 One example of enhanced (truncated)BFR MAC CE with one octet servingcell bitmap
From above enhanced BFR MAC CE, there are two serving cell bitmap sets, each set contains 8 serving cell bitmap, the Sp0 =1 indicates that the beam failure is detected for the first BFD-RS Set of the SpCell, the Sp1 =1 indicates that the beam failure is detected for the second BFD-RS set of the SpCell. And Cx.y=1 indicates that the beam failure is detected for the y+1th BFD-RS set of the serving cell with a identifier of x.
Regarding the beam information present sequence for the associated failed TRP of each serving cell have two alternative (i.e Direction 1 and Direction 2) 
For direction 1, the first octet containing AC and candidate RS filed is present if SP0=1, and the second octet containing AC and candidate RS field is present if SP1=1, then the subsequent octets containing AC field and beam information is present in ascending order of the x, for two octets containing AC field and beam information field associated with the same x, two octets containing am information field are present in ascending order of the y.
As for direction 2, the first octet containing AC and candidate RS filed is present if SP0=1, and the second octet containing AC and candidate RS field is present if SP1=1. And the subsequent octets containing AC/Candidate RS is present in ascending order of serving cell indexes x with y=0, and then the octets including AC and candidate RS is present in ascending order of serving cell indexes x with y=1.
If the enhanced BFR MAC CE is truncated, with direction 1, there may be no beam information can be present for the serving cell with a larger ID since the both two octets containing the AC and Candidate RS fields are truncated out. While with direction 2, there maybe at least one of the octet containing beam information can be present for the serving cell with a larger ID. Hence the UE can provide the beam information for as many serving cells as possible in the case that the enhanced BFR MAC CE is truncated. 
So we prefer to propose:
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.
[bookmark: _GoBack]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. 
FFS whether the UE can skip the BFR information for one failed TRP if there is not enough bits
This FFS is for the case of BFR on SpCell, the enhanced (truncated) BFR MAC CE shall be generated for the MSG.3/MSG.A and sent to NW，however, the minimum TB size for MSG.3/MSG.A is 56 bits and C-RNTI MAC CE have to occupy 16 bits of them, which means only 40 bits are left for accommodating the enhanced (truncated) BFR MAC CE. 
Observation 2: The minimum TB size of MSG.3/MSG.A PUSCH is only 56bits,subtracted by the occupation of C-RNTI MAC CE 16 bits, at most 40 bits are left for enhanced BFR MAC CE.
If proposal 5 is adopted and the MAC entity is configured with the serving cell with the sevingcellindex being larger than 8, the remaining 40 bits cannot accommodate even the enhanced truncated BFR MAC CE since the two sets of 32 bit - servingcell bitmap cannot be accommodated, for improving this issue, we suggest the enhanced (truncated) BFR MAC CE with the less octets containing serving cell bitmap (i.e two sets of One-octet serving cell bitmap) is generated for MSG.3/MSG.A of BFR based RACH.
Proposal 6: 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. 

3. Conclusion and proposals 
With the above analysis, we have the following conclusions and proposals:
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).
Proposal 2: 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.
Proposal 3: 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.
Observation 1: Additional flag to indicate the presence of a second beam information for one serving cell is needed.
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. 
Observation 2: The minimum TB size of MSG.3/MSG.A PUSCH is only 56bits,subtracted by the occupation of C-RNTI MAC CE 16 bits, at most 40 bits are left for enhanced BFR MAC CE.
Proposal 6: 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 MSG.3/MSG.A in RACH based BFR. 
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