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Introduction
In this paper, we discuss 2-TA enhancement for Rel-18 NR MIMO WI [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.
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In RAN1#109-e we had the following agreements

	Agreement
Enhancement on two TAs for UL multi-DCI for multi-TRP operation is supported in Rel-18.
1. 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.
1. 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:
1. Alt 1: configure two TAGs within a serving cell
1. Alt 2: consider two TAs within one TAG within a serving cell
Agreement
Support two TA enhancement for both intra-cell and inter-cell multi-DCI multi-TRP scenarios in Rel-18.
Agreement
Enhancements on two TAs for UL multi-DCI for multi-TRP operation are applicable to both FR1 and FR2.
Agreement
For multi-DCI multi-TRP operation with two TAs, study the following alternatives:
1. Alt 1:  two reference timings are considered
1. Alt 2:  one reference timing is considered
Note: reference timing above is the timing of the DL reception 
Agreement
For multi-DCI multi-TRP operation with two TAs, study the following alternatives further in Rel-18:
1. Alt 1:  one n-TimingAdvanceOffset value per serving cell
1. Alt 2:  two n-TimingAdvanceOffset value per serving cell
Conclusion
For multi-DCI multi-TRP operation with two TAs, the decision on the maximum uplink timing difference is left up to RAN4.
1. Send an LS to RAN4 asking them the maximum uplink timing difference RAN1 can assume between the two TAs for multi-DCI multi-TRP operation. The LS is endorsed in R1-2205593.
Agreement
Two TA enhancement for uplink multi-DCI based multi-TRP operation are applicable to at least:
1. TDM based multi-DCI uplink transmission
1. simultaneous multi-DCI uplink transmission (if simultaneous uplink multi-DCI uplink transmission is supported in Agenda 9.1.4.1)
1. Note: Whether two TA enhancement is applicable to other schemes is a separate discussion, which is not in the scope of AI 9.1.1.2.



Specifications impact

[bookmark: _Hlk110892526]In the case of intra-cell mDCI mTRP, each of the TRPs could estimate TA directly from PRACH transmissions from a UE. In this case the network could signal two TACs to the UE. It is also beneficial to associate a TRP-Id to a TA value included in a RACH-response (RAR). 
In the case of inter-cell mDCI mTRP, the TRP associated with the additional PCI can simply “listen” into the PRACH transmission as UE transmissions are not directional in nature. Further TA adjustments can be done from other uplink signals like SRS, PUSCH-DMRS etc. However, this is not possible in FR2 due to the directional nature of UE transmission. One possibility is for the UE to perform TA pre-compensation based on downlink time-difference with refence to the serving cell (TRP with the serving cell PCI) and report this TA to the NW.
Proposal-1: For initial TA acquisition by the NW and signalling of TAC, the following methods can be supported - (1) the network signals two TACs and (2) the network signals one TAC and the UE deriving the second TA and reporting it to the network 
Proposal-2: Consider associating a TRP-Id to a TA value included in a RACH response (RAR)
In terms of TA difference between the two TRPs, it is natural to consider TA difference of less than a CP – RAN4 may be more suitable to finalize a value for max TA difference. Currently a serving cell is associated with one uplink timing and multiple serving cells within the same TAG is associated with the same uplink timing. A key specifications impact is to associate a serving cell with 2 uplink timings (2 TA fields). In addition to this, a serving cell may transition from single TRP operation to multi-DCI multi-TRP operation and vice-versa so it is beneficial to be able to activate/de-active a TA field per serving cell.
Currently, a TAG includes multiple serving cells and a serving cell belong to one TAG. A TA-timer is associated with a TAG. We think it is beneficial to associate 2 TAGs with a serving cell – in this case, separate TA timers can be used for the two TRPs
Proposal-3: Consider associating a serving cell with 2 TA fields and activation/de-activation of TA fields per serving cell. Consider associating 2 TAGs with a serving cell.
In order to apply a TA value properly, a UE needs to be aware of an association between an uplink transmission to a TA value field. Note that DL and UL transmissions need not be associated with the same TRP (or TCI state) – so re-using CORESETPoolIndex may not be sufficient. In that sense there is also no need to limit such operation to multi-DCI mTRP only.
Proposal-4: Consider associating unified TCI States and UL-TCI States with a TRP-Id (this TRP-Id could be a TAG-ID)

Conclusion
In this paper, we discuss our view for two TAs for multi-DCI and summarize our proposals below:
Proposal-1: For initial TA acquisition by the NW and signalling of TAC, the following methods can be supported - (1) the network signals two TACs and (2) the network signals one TAC and the UE deriving the second TA and reporting it to the network 
Proposal-2: Consider associating a TRP-Id to a TA value included in a RACH response (RAR)
Proposal-3: Consider associating a serving cell with 2 TA fields and activation/de-activation of TA fields per serving cell. Consider associating 2 TAGs with a serving cell.
Proposal-4: Consider associating unified TCI States and UL-TCI States with a TRP-Id (this TRP-Id could be a TAG-ID)
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