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In previous meeting RAN4 sent LS response for RAN1 LS (R1-2205593). Content of the response is captured below. 

RAN4 thanks RAN1 for the LS on maximum uplink timing difference between the two TAs for multi-DCI multi-TRP with two TAs. After RAN4 further discussion, following values are agreed as MTTD values.
For a UE capable of supporting Receive Time Difference (RTD) > CP, MRTD/MTTD value for FR1 is 33/34.6 µs and MRTD/MTTD value for FR2 is 8/8.5 µs.
For a UE not capable of supporting RTD>CP, MTTD is within (CP + M1 µs) for FR1 and MTTD is within (CP + M2 µs) for FR2. Where M1 and M2 are FFS in RAN4.

In this contribution, we provide our views on the M1 and M2. 
Discussion
[bookmark: _Toc5952573]We think before discussing the MTTD for MRTD less than CP, we need to agree on the transmit timing requirements for the UE with multi-TA. In last meeting RAN1 agreed on the following. 
Agreement
For multi-DCI multi-TRP operation with two TAs in a CC, two DL reference timings are supported where each DL reference timing is associated with one TAG
· baseline assumption is that the Rx timing difference between the two DL reference timings is no larger than CP length 
· as an optional UE capability, Rx timing difference between the two DL reference timings can be assumed to be larger than CP length
· FFS: the maximum Rx timing difference (could be up to RAN4)
· Other than UE capability details and relevant configuration, no additional RAN1 specification enhancement specific for this case is expected

From the above agreement, we can observe that RAN1 agreed to support two DL reference timings for multi-DCI and multi-TA scenario. This means that, in Rel-18 there can be two TAGs and two DL reference timings (each TAG is associated with a TA and DL reference timing) associated with a serving cell. When UE supports two DL reference timings, UL transmit timing corresponding to each TAG shall satisfy the legacy transmit timing error requirements. 
Proposal 1:  If UE is configured with two TAGs per serving cell, transmit timing corresponding to each TAG shall follow existing transmit timing error requirements.

For each TAG or each UL transmission, maximum error possible at the gNB is 
TBSE = Te + TACE + TAAE                                                                                                            (1)
Where:
· Te = UE transmit timing error (section 7.1.2, TS 38.133)
· TACE = TA command resolution error (section 4.2, TS 38.213)
· TAAE = TA adjustment accuracy (section 7.3.2, TS 38.133)

For FR1, for SCS of 15 kHz, TBSE corresponds to 24Ts (12Ts + 4Ts+ 8Ts). That means TBSE is 0.786µs. 
TBSE can also be thought as maximum transmission error that is allowed at the UE per one UL transmission corresponding to one DL reference timing. When two TAGs are configured, maximum error possible is 2*TBSE=1.6µs. The transmission error is w.r.t DL timing reference and therefore MTTD can be represented as MRTD + 2*TBSE = MRTD +1.6µs.
From the last meeting agreement M1 is 1.6µs
For FR2, TBSE corresponds to 7Ts. That means TBSE is 0.228µs. 
For FR2, MTTD = MRTD + 2*TBSE and from the last meeting agreement M2 is 0.456µs or 0.5µs
Proposal 1:  For dual reference timing M1 is 1.6µs and M2 is 0.5µs.
For single reference timing, UE may be using single reference timing for UL transmission. When single reference timing is used to transmit to two TRP, the two TRP may be using same baseband or different baseband and RAN4 should further discuss whether this case is possible or not and if possible, what should be the values of M1 and M2 for this case. 
Proposal 2:  RAN4 should discuss whether single reference timing shall be considered or not and if it is considered, M1 and M2 should be further studied. 
Summary and Conclusion
In this contribution we have analysed MTTD for multi-DCI multi-TRP operation (when MRTD is less than CP) and made following proposals. 

Proposal 1:  For dual reference timing, M1 is 1.6µs and M2 is 0.5µs.
Proposal 2:  RAN4 should discuss whether single reference timing shall be considered or not and if it is considered, M1 and M2 should be further studied. 
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