3GPP TSG-RAN WG2 Meeting #123b	R2-2309953
Xiamen, China, 9th Oct – 13th Oct, 2023                                             

Agenda item:		7.20.2
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK36]Source:		Lenovo
Title:		Discussion on the impacts of Two TAs for multi-DCI multi-TRP operation 
Document for:		Discussion and Decision
1. Introduction
[bookmark: _Hlk134538990]The related discussion has been kicked off and some agreements have been achieved in RAN2#123 [1].
Agreement
Each joint/UL TCI state is associated with either TAG1 or TAG2 by RRC configuration.
RAN2 do not assume any restriction on grouping serving cells/TRPs to TAGs unless RAN1 indication comes.
RAN2 assumes the current 4 TAGs per cell group is sufficient to support Rel-18 mDCI mTRP with 2 TAs.

At least when both TATs for a SpCell are expired, 1-8 are applied to all TRPs of all serving cells.
At least when both TATs for a SCell are expired (assuming PTAG(s) of the cell group still running), 1-7 are applied to all TRPs associated to the TAG with the expired TAT (including both TRPs of the concerned SCell).

Working assumption:
We will use the 2-PTAG model, i.e., both TAGs of SpCell are PTAGs; 
· When the TAT for STAG is expired and the other TAT is running for a serving cell (i.e., SCell), no impact to the TRP with running TAT; 1 and 7 are applied to the TRP with TAT expired, FFS whether 2-6 are applied to the TRP with TAT expired,
· when the TAT for PTAG is expired and the other TAT is running for a serving cell (SpCell or SCell), no impact to the TRP with running TAT; 1 and 7 are applied to the TRP with TAT expired, FFS whether 2-6 are applied to the TRP with TAT expired.

For inter-cell PDCCH order CFRA to the additionalPCI, 
· PDCCH order indicates which additionalPCI’s PRACH configuration to be used (according to RAN1 agreement), 

The following is taken as baseline (for intra-cell case): for CBRA, we reuse the mechanism agreed for CFRA case, i.e. use the RA RAR to indicate the TAG.

In this contribution, we discuss RAN2 impacts of two TAs for multi-DCI multi-TRP operation in New Radio (NR). 

2. [bookmark: Proposal_Beacon]Discussion
In legacy, the MAC entity maintains only one TA for a TAG. The gNB provides the TA to the UE by the TAC MAC CE or by the RAR message. The received Timing Advance Command is applied for the indicated TAG. With the introduction of two TAs, it could be possible that the two TAs need to be updated especially for the intra-cell case. It may work if the UE receives two updated TAC one by one. But it introduces more signaling overhead comparing with two updated TACs being received one time.
[bookmark: OLE_LINK6]Proposal 1: RAN2 to discuss whether to support two TAs are updated via a single TAC.

In legacy, there is only one TRP used for UL transmission at a slot. The potential overlapped resources or the comparison of the resource priorities are considered from the perspective of time-domain. With the introduction of simultaneous multi-panel UL transmission, the potential UL transmission collision becomes complex. The criteria for determination of the priority of overlapped resources need to be extended. For example, UL simultaneous PUSCH transmission across different panels may not be considered as collision.
Proposal 2: RAN2 to discuss the intra-UE prioritization rule for simultaneous transmission across multiple panels.

In handover case, the configuration for handover is generated by candidate cell. If multi-TRPs with two TAs can be configured for candidate cell e.g PCell or PSCell, UE is expected to synchronize to candidate cell via two TAs. That means UE need to get two TAs when T304 is running via two RACH procedures. Another way is that only one TA for candidate Pcell or PSCell is configured by candidate cell. The second TRP associated with a second TA can be configured after successful handover. The latter will have additional delay.  
Proposal 3: RAN2 to discuss whether multi-TRP with two TAs can be configured to UE in handover case.

3. Conclusion
In this contribution, we discuss RAN2 impacts of two TAs for multi-DCI multi-TRP operation in New Radio (NR) and provide the following proposals:
Proposal 1: RAN2 to discuss whether to support two TAs are updated via a single TAC.
Proposal 2: RAN2 to discuss the intra-UE prioritization rule for simultaneous transmission across multiple panels.
Proposal 3: RAN2 to discuss whether multi-TRP with two TAs can be configured to UE in handover case.
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