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Introduction
In RAN1, a LS [1] has been sent to ask RAN4 on maximum uplink timing difference for multi-DCI multi-TRP with two TAs as follows:
	In Rel-18 discussions on MIMO Evolution for Downlink and Uplink, RAN1 has agreed to support multi-DCI multi-TRP operation with two TAs.  With regards to the maximum uplink timing difference between the two TAs for multi-DCI multi-TRP operation, RAN1 made the following conclusion in RAN1#109-e:

Conclusion: For multi-DCI multi-TRP operation with two TAs, the decision on the maximum uplink timing difference is left up to RAN4.
· 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.

RAN1 would kindly like to ask RAN4 to provide feedback on what maximum uplink timing difference that RAN1 can assume between the two TAs for multi-DCI multi-TRP operation.


In this contribution, we provide the discussion on maximum uplink timing difference for multi-TRP transmissions.
Discussion
UE uplink transmit timing is derived based on UE downlink receive timing. Then, the maximum uplink timing difference between multi-TRPs needs to be develop based on the maximum downlink timing difference between multi-TRPs.
Observation 1: The maximum uplink transmit timing difference between multiple TRPs relies on the maximum downlink receive timing difference between multiple TRPs.
The existing MRTD/MTTD requirements for EN-DC and NR CA define the limitation on the timing difference between different CCs. However, the maximum receive/transmit timing difference for multi-TRPs shall be the limitation on the timing difference between different TRPs on the same CC.
In R16, RAN1 achieved the agreement that UE can assume that UE may receive DL transmission from multiple TRPs within a CP with single/multiple FFT windows, i.e. the maximum receive timing difference between multiple TRPs is within a CP. Based on this assumption, RAN4 fully discussed the impacts due to multi-TRPs transmission and finally agreed that there is no impact on the existing MRTD/MTTD requirements for EN-DC and NR CA. In R17, inter-cell multi-TRPs are introduced and the timing offset for inter-cell multi-TRPs also was discussed in RAN4. RAN4 finally agreed that the timing offset between inter-cell multi-TRPs is assumed to be within a CP length.
Observation 2: In both R16 and R17, RAN4 agreed that the receive timing difference between different TRPs is assumed to be within a CP length.
Simultaneous multi-panel DL receptions with different beam directions are introduced in R18. If UE is allowed to receive multi-panel DL receptions with single FFT window, then the same timing offset between different TRPs in R16/R17 will be reused in R18. Accordingly, the maximum uplink timing difference between multi-TRPs also can be assumed as a CP length.
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Conclusions
This contribution provides discussion on maximum uplink timing difference for multi-TRP operation in R18. The following are provided:
Observation 1: The maximum uplink transmit timing difference between multi-TRPs relies on the maximum downlink receive timing difference between multi-TRPs.
Observation 2: In both R16 and R17, RAN4 agreed that the receive timing difference between different TRPs is assumed to be within a CP length.
Proposal 1: In R18, the maximum uplink transmit timing difference between multiple TRPs can be assumed as a CP length.
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1. Overall Description:
RAN4 thanks the LS from RAN2 on maximum uplink timing difference for multi-DCI multi-TRP with two TAs. During this RAN4 meeting, RAN4 discussed the LS and achieved the following conclusion:
[bookmark: _Hlk63254759]In R18, the maximum uplink transmit timing difference for multi-DCI multi-TRP with two TAs can be assumed as a CP length.
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2. To RAN WG1 group. 
ACTION: 	RAN4 respectfully ask RAN1 to take the above information into account.

3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN4 Meeting #104-bis-e		10th - 19th Oct 2022     Online
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