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1. Introduction
In Rel-18 NR FeMIMO WID, the scope of two TAs for multi-DCI are given as follows [1]:
	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.




2. Discussion
In Rel-16, multi-DCI based multi-TRP operation was specified where a single TA is applied for UL transmission aiming at both TRPs since TA is configured per TAG which only contains serving cell info. In the real deployment scenario, distances could be different from coordinated TRPs to UE which results in unneglectable difference in transmission propagation delay. Therefore, introducing TA configuration per TRP is beneficial for network to maintain reasonable link quality for each link and to avoid the interference caused by inappropriate TA value.
Proposal 1: Support two TAs for UL multi-DCI for multi-TRP operation.


Figure 1. Difference of TA in multi-TRP operation

In Rel-16, it is assumed that UE receives DL transmission from multiple TRPs within a CP with single/multiple FFT windows which means a single DL timing is applied. However, the physical position of TRPs can be different thus results in different distances to UEs in multi-TRP operation. To ensure synchronization of DL channel from two TRPs at UE, it is required for gNB to coordinate the transmission timing at TRPs. In UL, gNB can estimate the propagation delay by the reception of UL signal/channel from UE to each TRP respectively and then acquire DL timing for each TRP. Accordingly, gNB can obtain the TA value for UL transmission to each TRP without any reporting of transmission delay measured at UE.
Observation 1: To support two TAs, reporting of transmission delay measured at UE side is not needed. 

In current spec, UE can be configured with up to 4 TAGs to support different TA values and a TAG ID is configured in ServingCellConfig for UE to identify the timing advance command for the cell(s) to apply. In Rel-16, multi-DCI for multi-TRP was specified based on the assumption of intra-cell operation. Multi-DCI scheduling under inter-cell scenario can be supported in Rel-17. However, based on current mechanism, two TAs for two TRPs respectively cannot be supported. Therefore, how to enhance the signaling mechanism for multi-DCI for multi-TRPs shall be discussed. From our view, two alternatives can be considered. One of the alternatives is to extend the number of TA values to 2 in timing advance command for a TAG. Then, if multi-TRP is not configured in serving cells in the TAG, a UE can adopt the first TA value. If multi-TRP is configured in the serving cells in the TAG, uplink timing is adjusted according to the first TA for UL transmission aiming at one TRP and applying the second TA for the other TRP where. The other alternative is to configure two TAGs corresponding to two TRPs within one cell. In Rel-16, CORESET pool index was introduced to identify TRPs. Therefore, to minimize the spec impact, it is natural to bundle TAG with CORESET pool index. 
Proposal 2: For indicating two TAs for multi-TRP, the following alternatives can be considered:
	-Alt-1: Support two TAs within one TAG.
	-Alt-2: Assign two TAG IDs for serving cells configured with multi-TRP and each TAG ID corresponds to one TRP.
When two TAs are applied at UE for uplink transmission, UE needs to transmit UL data in advance according the TA indicated for each TRP. When a UE not supporting simultaneous transmission is scheduled with two consecutive UL transmission aiming at two TRPs separately, if the latter UL transmission has a larger TA compared to the former UL transmission, the cases of overlapping between the two links should be studied.
Proposal 3: Support to study the impact of introducing two TAs on consecutive UL transmissions targeting different TRPs. 


3. Conclusion
Based on above discussions，the following observations and proposals are provided:
Observation 1: To support two TAs, reporting of transmission delay measured at UE side is not needed. 
Proposal 1: Support two TAs for UL multi-DCI for multi-TRP operation.
Proposal 2: For indicating two TAs for multi-TRP, the following alternatives can be considered:
	-Alt-1: Support two TAs within one TAG.
	-Alt-2: Assign two TAG IDs for serving cells configured with multi-TRP and each TAG ID corresponds to one TRP.
Proposal 3: Support to study the impact of introducing two TAs on consecutive UL transmissions targeting different TRPs. 
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