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1. Introduction
[bookmark: _Hlk127256742]One LS R1-2302226 is received from RAN1 where a package of the agreements related to the 2TA for mPDDCH mTRP. The agreements have confirmed that, from R-18, one serving cell may belong to 2 TAGs, it is a brand new scenario from RAN2 perspective. Not only the RRC spec but also the TA management in MAC spec should be impacted. The main intention of this contribution is to share our views on the new scenarios.
2. [bookmark: _Toc7959][bookmark: _Toc20109][bookmark: _Toc12718547]Discussion
RRC Configurations for 2TA
According to LS R1-2302225, the agreements about the RRC configuration of TAGs are shown as below:






	RAN1 #110b-e
Agreement#7
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, the four options agreed in RAN1#110bis-e are refined as below (down-selection of one or a combination of the options to be performed in RAN1#111):
· Option 1: Associate TAG to TCI-state/spatial relation
· Configure TAG ID as part of UL/joint TCI state or spatial relation
· for UL transmission, the TAG ID associated with the UL/joint TCI state or spatial relation is utilized
· Option 2: Associate TAG to CORESETPoolIndex
· for dynamically scheduled/activated PUSCH, TAG associated with the CORESET pool index of the CORESET carrying the scheduling/activating PDCCH is utilized for UL transmission
· for Type 1 CG, P/SP-SRS, and P/SP-PUCCH, coresetPoolIndex is RRC-configured.
· FFS:   Other signals/channels:  AP-SRS, and dynamic HARQ-ACK
 
· Option 3: Associate TAG to SSB group (if such an association is agreed in agenda 9.1.1.2). For a UL transmission, UE adopts the TAG associated with the SSB group such that
· if the PL RS is an SSB, then the UE adopts the TAG associated with the SSB group which the PL RS of the UL transmission belongs to
· if the PL RS is a CSI-RS, then the UE adopts the TAG associated with the SSB group which the QCL source SSB of the PL RS belongs to 
· Option 4:  TAG association performed as follows:
· for dynamically scheduled/activated channels/signals, TAG associated with the CORESET pool index of the CORESET carrying the scheduling PDCCH is utilized for UL transmission
· for P/SP UL channels / signals (not scheduled or activated by DCI), TAG ID is RRC-configured.
RAN1 #112
Agreement#1
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following:
Associate TAG to TCI-state
· Associate TAG ID with UL/joint TCI state 
· For UL transmission, the TAG ID associated with the UL/joint TCI state is utilized
· A baseline is UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG
· Working Assumption: A UE may report that it supports that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESETPoolIndex correspond to both TAGs
FFS: on how to handle association when Rel-15/16 spatial relation framework is used for
· PUCCH
· DG/CG Type 1/Type 2 PUSCH
· AP/SP/P SRS




[bookmark: _Toc131776074]In RAN1#110BIS meeting and RAN1#112 meeting, the agreements shows that the tag-Id should be configured as part of the TCI-state and TCI-UL-State when we take both agreements into account in combination
By simply following the agreements from RAN1, the first proposal is made as below:
[bookmark: _Toc131776075]For supporting the 2TA for mDCI mTRP, add an information element tag-Id -r18 into TCI-state and TCI-UL-State.
In addition to the newly added tag-Id in the (UL)TCI State in proposal 1, there has been a tag-Id is configured in the servingCellConfig. Considering the tag-Id is mandatory to be present which can be utilized for the TCI-state or TCI-UL-State for saving the RRC signaling consumption.  To associate the tag-Id present in servingCellConfig with TCI-states or TCI-UL-State, we propose
[bookmark: _Toc131776076]If the IE tag-Id is absent in one TCI-State or TCI-UL-State, the tag-Id present in servingCellConfig is applied to such TCI-State or TCI-UL-State.
Considering the TA management is changed from cell specific to the TRP specific, we notice there may be necessary to extend the currently total number of the TAGs in one MAC entity (i.e. 4),
[bookmark: _Toc131776077]RAN 2 to discuss whether to extend the currently total number of the TAGs for one MAC entity, for example: make a extensions from 4 to 8.
TAG identification for a serving cell with TWO TAGs
In the legacy TA management, one serving cell can belong to one TAG merely, the serving cell is most likely fixed to be associated with one TAG. However, according to the current agreements achieved in RAN 1, the tag-Id is associated with the TCI-state rather than serving cell, hence the two TAG the serving cell belong to is basically dependent on the TCI states those are currently used for each TRP.. 
For example, for one serving cell, The TCI state#1 configured with TAG#1 is currently used for TRP#1, and the TCI state#2 configured with TAG#2 is currently used for TRP#2, at this moment, this serving cell belonging to TAG#1 and TAG#2. However, one moment later, the beam TRP#1 used has switched from TCI state#1 to TCI state#3 which is configured with TAG#3, and the beam TRP#2 used has switched from TCI state#2 to TCI state# 4 configured with TAG #4, then the serving cell belonging to TAG#3 and TAG#4. 
From the example, it can be seen that there are two TAGs are varied by following the variation of the used TCI state for each TRP.
[bookmark: _Toc131776078]In the case of a serving cell belonging two TAGs, the TAGs are identified by the currently used TCI state or TCI-UL-State of each TRP of the serving cell.

TAT expiration handling
When a serving cell only belongs to one TAG, all the UL transmission must be considered as in valid if the TAT of the TAG is expired. When it comes to two TAGs, the situation become different, there is one case where one of the TAGs is failed but the other one is still valid, in this case, we cannot consider all UL transmission associated with both TAGs as not workable, at least the UL transmission performed with one TRP that is associated with an available TAG can work. 
[bookmark: _Toc131776079]For a serving cell configured with 2-TAG, It is not reasonable to release all the channels related to the UL transmission/signalling of the serving cell in the case of only one TAG is failed, that is because the UL transmission/channel/signaling is still workable with the TRP belonging to the other TAG.
In the case of two TAGs configuring to one serving cell and one TAG is associated with one TRP, the TA expiration can refer to the TRP specific BFD/BFR, that is: for one serving cell, if the TAT of both two TRPs are expired, consider the serving cell as being in the status of UL out of sync; if the TAT of only one TRP is expired, consider the TRP as being in the status of UL out-of-sync.
[bookmark: _Toc131776080]For a serving cell: If the TAT of both TRPs are expired, consider the serving cell as being in the status of UL out-of-sync; else if the TAT of only one TRP is expired, consider such TRP as being in the status of UL out-of-sync.
In the case of UL out-of-sync for one serving cell, the legacy MAC operation shall be kept, for example: if the serving cell is SpCell: flush all HARQ buffer; release PUCCH/SRS/PUSCH for SP-CSI reporting for all serving cells; clear any CG and SPS;consider all TATs as expired;maintain Nta for all TAGs. If the serving cell is an SCell, flush the HARQ buffer for this serving cell; release PUCCH/SRS/PUSCH for SP-CSI reporting for this serving cell; clear any CG and SPS for this serving cell; maintain Nta for both TAGs configuring in this serving cell.
[bookmark: _Toc131776081]If the UL of the serving cell to be considered as being in out-of-sync, the legacy operation is adopted.
In the case of the UL out-of-sync just for one TRP, it is suggested not to flush all the HARQ buffers since there is the other one TRP can be used for UL transmission, it is also suggested to suspend the UL resource/channel rather than release them since the RRC reconfiguration signalling for adding the UL resource/channel can be saved once the TA of the TRP is obtained.  
[bookmark: _Toc131776082]If the UL of a TRP for a serving cell is considered as being in out-of-sync, do NOT flush any HARQ buffer for this serving cell, suspend the PUCCH/SRS/CG/SPS and PUSCH for SP CSI reporting associated with the TRP, maintain Nta of the TAG associated with the TRP.

3. Conclusion and proposals 
In this contribution, we discussed the model transfer for AI for PHY with the following observations and proposals:
Obsevation 1.	In RAN1#110BIS meeting and RAN1#112 meeting, the agreements shows that the tag-Id should be configured as part of the TCI-state and TCI-UL-State when we take both agreements into account in combination
Proposal 1.	For supporting the 2TA for mDCI mTRP, add an information element tag-Id -r18 into TCI-state and TCI-UL-State.
Proposal 2.	If the IE tag-Id is absent in one TCI-State or TCI-UL-State, the tag-Id present in servingCellConfig is applied to such TCI-State or TCI-UL-State.
Proposal 3.	RAN 2 to discuss whether to extend the currently total number of the TAGs for one MAC entity, for example: make a extensions from 4 to 8.
Proposal 4.	In the case of a serving cell belonging two TAGs, the TAGs are identified by the currently used TCI state or TCI-UL-State of each TRP of the serving cell.
Obsevation 2.	For a serving cell configured with 2-TAG, It is not reasonable to release all the channels related to the UL transmission/signalling of the serving cell in the case of only one TAG is failed, that is because the UL transmission/channel/signaling is still workable with the TRP belonging to the other TAG.
Proposal 5.	For a serving cell: If the TAT of both TRPs are expired, consider the serving cell as being in the status of UL out-of-sync; else if the TAT of only one TRP is expired, consider such TRP as being in the status of UL out-of-sync.
Proposal 6.	If the UL of the serving cell to be considered as being in out-of-sync, the legacy operation is adopted.
Proposal 7.	If the UL of a TRP for a serving cell is considered as being in out-of-sync, do NOT flush any HARQ buffer for this serving cell, suspend the PUCCH/SRS/CG/SPS and PUSCH for SP CSI reporting associated with the TRP, maintain Nta of the TAG associated with the TRP.
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