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1. Introduction
[bookmark: _Hlk53783455]In RAN #98-e meeting, 3GPP updated the work item “MIMO Evolution for Downlink and Uplink” [1]. One of objectives is included:
7. Study, and if justified, specify the following 
· Two TAs for UL multi-DCI for multi-TRP operation 
· Power control for UL single DCI for multi-TRP operation where unified TCI framework extension in objective 2 is assumed.
For the case of simultaneous UL transmission from multiple panels, the operation will only be limited to the objective 6 scenarios.

[bookmark: _Hlk134538990]The related discussion has been kicked off and some agreements have been achieved in RAN2#121bis [2].
Agreement
From RAN2 perspective, per TRP UE-initiated RACH procedure is not supported.

Working assumption:
Revise the legacy unified TCI state activation/deactivation MAC CE by adding a “CORESET Pool ID” field to support mDCI based mTRP operation.

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 order to support the transmission in multi-DCI multi-TRP operation, the architecture shall be discussed. Referring to the existing architecture, one TA for one TAG is managed by the MAC entity. And a Timing Advance Group containing the SpCell of a MAC entity is referred to as Primary Timing Advance Group (PTAG), whereas the term Secondary Timing Advance Group (STAG) refers to other TAGs. There is a high degree of similarity between two TAs in multi-DCI multi-TRP operation and legacy TAGs, for example there are more than one TAs for both of the cases. Then, it is straightforward to configure the TAs to PTAG and STAG depending on whether the TA is obtained via the initial access or configured by RRC. The PTAG can correspond to the primary TRP and the STAG can correspond to the secondary TRP which can simplify the description of the related procedure. On the other side, there also is difference between the two cases, for example the two TAs are for the intra-cell case in the multi-DCI multi-TRP operation. Then, it may work in a new architecture, for example no concept of PTAG/STAG. 
Proposal 1: RAN2 to discuss whether one or more of the following terms are used at least for the convenience of describing the multi-TRP operation.
· Primary TRP and secondary TRP are indicated by the gNB 
· TRP#0 is considered as ‘primary’, other TRP is considered as ‘secondary’
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.
Proposal 2: RAN2 to discuss whether to support two TAs are updated via a single TAC.
With the introduction of two TAs, it is not clear what is criteria on the resource validity of a cell. For example, CG #1 is associated with TRP #1 and CG #2 is associated with TRP #2, while TAT #1 is associated with TRP #1 and TAT #2 is associated with TRP #2. Then should the configured uplink grants #1 and #2 be cleared if only one TAT expires? 
Considering the UE can keep UL transmission with only one TA valid, also considering it is possible that the unsynchronized TRP can be recovered by the PDCCH ordered RACH procedure, the UL resource associated with the synchronized TRP can be considered as valid. The UL is considered as unsynchronized only when both of the TATs corresponding to the multi-TRP expire.
Proposal 3: The configured grants are considered as invalid when uplink time is not aligned any longer.
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 4: 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 one or more of the following terms are used at least for the convenience of describing the multi-TRP operation.
· Primary TRP and secondary TRP are indicated by the gNB 
· TRP#0 is considered as ‘primary’, other TRP is considered as ‘secondary’
Proposal 2: RAN2 to discuss whether to support two TAs are updated via a single TAC.
Proposal 3: The configured grants are considered as invalid when uplink time is not aligned any longer.
Proposal 4: RAN2 to discuss whether multi-TRP with two TAs can be configured to UE in handover case.
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