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Introduction
In light of R18 FeMIMO WID [1], the following objective is included in the scope:
	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.




In this paper, we will present our opinions on Two TAs for UL multi-DCI for multi-TRP.

Discussion
In Rel-15, Timing advance (TA) is introduced to adjust the uplink transmission, to make the received signals from different UEs aligned at gNB side. One serving cell is configured to be associated with one TAG. Different serving cells can be associated with the same TAG or different TAG. Upon reception of a timing advance command for a TAG, the UE adjusts uplink timing for PUSCH/SRS/PUCCH transmission on all the serving cells in the TAG based on a value [image: ] that the UE expects to be same for all the serving cells in the TAG and based on the received timing advance command where the uplink timing for PUSCH/SRS/PUCCH transmissions is the same for all the serving cells in the TAG. 
In Rel-18, for M-DCI based M-TRP operation, two TAs are considered to achieve uplink transmission timing adjustment per TRP respectively, i.e., one serving cell should be associated with two TAs. Regarding how to achieve two TAs for one serving cell, last meeting [2] we have the following agreements
	Agreement
Enhancement on two TAs for UL multi-DCI for multi-TRP operation is supported in Rel-18.
Note 1: whether (1) the network signals two TACs or (2) the network signals one TAC and the UE deriving the second TA can be further studied.
Note 2: evaluations can be considered on as-needed basis.
Agreement
For multi-DCI based multi-TRP operation, down-select one of the two alternatives:
· Alt 1: configure two TAGs within a serving cell
· Alt 2: consider two TAs within one TAG within a serving cell



[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In our mind, both options can work. But we slightly prefer Alt 1, which is much simple, flexible, and legacy TAG rule where one TAG is associated with one TA can be reused. Compared with Alt 1, Alt 2 requires two TAs to be associated with one TAG, and there are much more additional spec work to be considered, e.g., enhancement on Timing Advance Command MAC CE.
Proposal 1: Support one serving cell to be associated with two TAG.
In Rel-16, for M-DCI based M-TRP, coresetPoolIndex is introduced to group CORESET, and can be interpreted to be on behalf of one TRP. In Rel-17 inter-cell M-TRP, one PCI is allowed to be only associated with one coresetPoolIndex, and one coresetPoolIndex is only associated with one TRP. Since the motivation of introducing two TA in Rel-18 to obtain per TRP timing adjustment, thus it is natural to set the association between coresetPoolIndex and TAG, to achieve two TAs for M-DCI based intra-cell and inter-cell M-DCI based M-TRP.
Proposal 2: Support one coresetPoolIndex associated with one TAG.
In Rel-16, when ackNackFeedbackMode = separate configured, only TDMed UL transmissions towards different TRPs are allowed, and it is the responsibility of gNB to ensure this. In details, a UE does not expect a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the first CORESETs associated with one coresetPoolIndex to overlap in time with a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the second CORESETs associated with another coresetPoolIndex. For periodic PUCCH or Configured grant type 1 PUSCH, a UE does not expect it overlap with both PUCCH or PUSCH triggered by PDCCHs associated with different coresetPoolIndex. In other words, in default it can be thought that periodic PUCCH or Configured grant type 1 PUSCH are associated with the same coresetPoolIndex with the overlapped PUCCH or PUSCH triggered by PDCCH.
[bookmark: _GoBack]In Rel-18, simultaneous PUCCH (or PUSCH) transmission across multiple panels can be supported based on UE’s capability. In our understanding, it can be applied in both cases when ackNackFeedbackMode = separate and ackNackFeedbackMode = joint. Like legacy, PUCCH or PUSCH triggered by PDCCH can be associated with the same coresetPoolIndex as the triggering PDCCH. However, since the case that periodic PUCCH (or CG type1 PUSCH) overlaps with both PUCCHs or PUSCHs triggered by PDCCHs associated with different coresetPoolIndex could take place, thus the association between periodic PUCCH and CG type1 PUSCH and coresetPoolIndex should be set up.
Proposal 3: Support periodic PUCCH and CG type1 PUSCH to be associated with one TAG or coresetPoolIndex.
Regarding reference timing for two TAs [2], we have the following agreement:
	Agreement
For multi-DCI multi-TRP operation with two TAs, study the following alternatives:
· Alt 1:  two reference timings are considered
· Alt 2:  one reference timing is considered
Note: reference timing above is the timing of the DL reception 


In Rel-16, for the basic UE feature (i.e., FG16-2a) of M-DCI based M-TRP operation, there is one Note, which claims that a UE may assume that its maximum receive timing difference between the DL transmissions from two TRPs is within a CP. 
In Rel-17, there are also much discussion on whether to extend its maximum receive timing difference between the DL transmissions from two TRPs beyond a CP, considering inter-cell M-TRP scenario. Finally, we agreed to respect the Note of Rel-16.
For Rel-18, the WID scope focuses on TA enhancement for M-DCI based M-TRP operation. In our mind, any assumption in DL should be kept the same as Rel-16 and Rel-17. Thus, the maximum receive timing difference between the DL transmissions from two TRPs is still within a CP. Given this, we have not seen the necessity to introduce two reference timing.
Proposal 4: For multi-DCI based M-TRP with two TAs, it is enough to only consider one reference timing.
Regarding timing advance offset for two TAs, we have the following agreement [2]:
	Agreement
For multi-DCI multi-TRP operation with two TAs, study the following alternatives further in Rel-18:
· Alt 1:  one n-TimingAdvanceOffset value per serving cell
· Alt 2:  two n-TimingAdvanceOffset value per serving cell


Generally,  is introduced to provide the switching gap between UL reception and DL transmission. According to 38.133, the value of   depends on duplex mode and frequency range. Thus, in our understanding, it is not necessary to introduce two n-TimingAdvanceOffset value per serving cell. 
Proposal 5: For multi-DCI based M-TRP with two TAs, it is enough to only consider one n-TimingAdvanceOffset value per serving cell.

Conclusion 
In this contribution, we provide our opinions on two TAs for M-DCI based M-TRP operation:
Proposal 1: Support one serving cell to be associated with two TAG.
Proposal 2: Support one coresetPoolIndex associated with one TAG.
Proposal 3: Support periodic PUCCH and CG type1 PUSCH to be associated with one TAG or coresetPoolIndex.
Proposal 4: For multi-DCI based M-TRP with two TAs, it is enough to only consider one reference timing.
Proposal 5: For multi-DCI based M-TRP with two TAs, it is enough to only consider one n-TimingAdvanceOffset value per serving cell.
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