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Introduction
An LS on maximum uplink timing difference for Multi-DCI Multi-TRP with two TAs was sent to RAN4 [1]. In this contribution, we discuss the questions in RAN1 LS and provide the draft reply LS.

	1. Overall Description:

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.


Discussion
Based on RAN4 understanding, MTTD is mainly defined by MRTD and UE transmission timing error. For the case of multi-DCI multi-TRP, all TRPs operate at the same bandwidth, share the same frequency and same SCS.

During RAN4 discussion on the topic of unified TCI states and inter-cell BM, we have the following agreements approved:
Agreements in RAN4 102 e-meeting:[2]
Known condition for a cell with different PCI on which L1-RSRP measurement is performed.

A cell with different PCI is considered as known provided

SSBs from serving cell and the cell with different PCI for L1-RSRP measurement has the same center frequency, SCS and SFN offset;

During the last [5]s before L1-RSRP measurement is configured, the UE has sent a valid L3 measurement report for the cell with different PCI; 

Timing offset between serving cell and the cell with different PCI are within CP.

It is obviously that UE can only transmit UL on known TRP, UE can not transmit UL on unknown TRP. So for the multi-TRPs, according to the last sub-bullet in the above agreements, the maximum receiving timing difference would not exceed CP. The correlation between TA and receiving timing is shown in Fig.1.
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Fig.1 Timing offset under multi-TRP
Further more, it should be considered that when RAN4 identify the UL transmission timing error, the alignment error is inevitable. For FR1, the UL transmission alignment error is estimated as 1.6µs. For FR2, the UL transmission alignment error is estimated as 0.5µs. These values can be shown in component analysis of the MTTD requirements for inter-band CA case and inter-band NR-DC case.

Since MTTD is mainly defined by MRTD and UE transmission timing error, so we can concluded that: The maximum uplink timing difference can be assumed as:

For FR1, not larger than CP+1.6µs
For FR2, not larger than CP+0.5µs
Proposal: The maximum uplink timing difference can be assumed as:

For FR1, not larger than CP+1.6µs
For FR2, not larger than CP+0.5µs
Conclusions
In this contribution, we discuss RAN1 LS on maximum uplink timing difference for Multi-DCI Multi-TRP with two TAs and provide our views, the draft reply LS are provided in the Annex.

Proposal: The maximum uplink timing difference can be assumed as:

For FR1, not larger than CP+1.6µs
For FR2, not larger than CP+0.5µs
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Attachments

1. Overall Description:
RAN4 discussed the question in RAN1 LS and agree that:

The maximum uplink timing difference between multi-DCI multi-TRP with two TAs can be assumed as:

For FR1, not larger than CP+1.6µs
For FR2, not larger than CP+0.5µs
2. Actions:

To RAN2

ACTION: 
RAN4 kindly inform RAN1 to take the above responses into consideration.
