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1. Introduction
An LS [1] on maximum uplink timing difference for Multi-DCI Multi-TRP with two TAs has been received. The maximum uplink timing difference has been asked and in this paper we try to give further discussion on this issue.
2. Discussion
The LS [1] is captured below as:
[image: ]
The maximum uplink timing difference has been asked for m-DCI mTRP operation with two TAs. To find out the exact maximum uplink timing difference, we should make clear the cases that is included first. During the RAN1 discussion, it has been agreed as below:
 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.
With the above captured agreements, we can further analyse the requirement scenario.
Firstly, the two TA enhancement apply for both intra-cell and inter-cell mTRP scenarios. The two TA of corresponding two UL transmission are both for one cell but different TRP and the two TRPs can be intra-cell and inter-cell. This also implies the maximum distance of the two TRPs can be within one cell or for different cells.
Observation 1: The two TA of corresponding two UL transmission are both for one cell.
Observation 2: The maximum distance of the two TRPs can be within one cell or for different cells.
Secondly, the two TA enhancement apply to both FR1 and FR2 and hence corresponding requirement can be defined respectively.
Observation 3: Both FR1 and FR2 need to be considered.
Current RAN4 RRM spec has defined MTTD requirement for inter-band NR CA, NR-DC, EN-DC, NE-DC and intra-band EN-DC cases. The requirement for intra-band contiguous and non-contiguous CA has been raised in RAN4 discussion [3] however there is only one TA value at that time and only inter-band NR CA requirement has been captured in TS 38.133. 
Observation 4: Current RAN4 RRM spec has only defined MTTD requirement for inter-band NR CA, NR-DC, EN-DC, NE-DC and intra-band EN-DC cases.
According to observation 1 and 2, for the intra-cell m-TRP, the two UL TX are both for one cell. The only intra-band cases that RAN4 has already defined requirement is for intra-band EN-DC. The requirement is captured as below:
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The 5.21us for intra-band synchronous EN-DC is for 3us MRTD requirement and 2.21us implementation margin. However, current MRTD requirement only considered co-location scenario for intra-band EN-DC and intra-band CA. With the observation 2 above, the two TRPs are non-collocated considering two TA. Hence for the intra-cell m-TRP case, the requirement might need to be further discussed in the intra-band non-collocated WID [4] in Rel-18
Proposal 1: For intra-cell m-TRP case, the maximum uplink transmission timing difference refer to the Rel-18 RAN4 intra-band non-collocated WID defined MTTD requirement.
For inter-cell m-TRP case, the two TRPs are for different PCI. The distance for the inter-cell two TRPs can reuse the assumption of inter-band CA scenario and corresponding delta propagation delay of 30us and 5us can be assumed for FR1 and FR2. Hence the current inter-band CA MTTD requirement can be reused.
Proposal 2: For inter-cell m-TRP case, the current inter-band CA MTTD requirement can be reused.
With the above proposal 1, and 2, a draft reply LS is proposed in the end of the discussion paper.
3	Conclusions
In this contribution, we give further discussion on the LS from RAN1 about the maximum uplink timing difference for m-DCI m-TRP with two TAs and the observations and proposal are shown below:
Observation 1: The two TA of corresponding two UL transmission are both for one cell.
Observation 2: The maximum distance of the two TRPs can be within one cell or for different cells.
Observation 3: Both FR1 and FR2 need to be considered.
Observation 4: Current RAN4 RRM spec has only defined MTTD requirement for inter-band NR CA, NR-DC, EN-DC, NE-DC and intra-band EN-DC cases.
Proposal 1: For intra-cell m-TRP case, the maximum uplink transmission timing difference refer to the Rel-18 RAN4 intra-band non-collocated WID defined MTTD requirement.
Proposal 2: For inter-cell m-TRP case, the current inter-band CA MTTD requirement can be reused.
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1.  Overall Description
RAN4 has received the RAN1 LS on maximum uplink timing difference for Multi-DCI Multi-TRP with two TAs. With the question as “what maximum uplink timing difference that RAN1 can assume between the two TAs for multi-DCI multi-TRP operation” the following response is provided:
1, For the intra-cell m-DCI m-TRP with two TAs, non-collocation of the two TRPs are assumed. Currently the MTTD (Maximum transmission timing difference) requirement has not covered the non-collocated scenario. Meanwhile, there is an on-going WID [1] in RAN4 which will define the MTTD requirement for intra-band non-collocated NR CA and EN-DC which can be used as the maximum uplink timing difference requirement. 
2, For the inter-cell m-DCI m-TRP with two TAs, currently the MTTD requirement for inter-band NR CA specified in sub-clause 7.5.4 in TS 38.133 can be used for the maximum uplink timing difference requirement.

Reference:
[1] RP-221809	New WID: Support of intra-band non-collocated EN-DC/NR-CA deployment, KDDI

2.  Actions
To RAN WG1
ACTION: RAN4 would like to kindly ask RAN1 to take the above response into consideration. 


3.  Date of Next TSG-RAN WG4 Meetings:
TSG-RAN WG4 Meeting #104-bis-e	10 Oct – 19 Oct 2022		E-Meeting
TSG-RAN WG4 Meeting #105	14 Nov – 18 Nov 2022		Canada
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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.
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Table 7.5.3-1: Maximum uplink transmission timing difference requirement for intra-band
synchronous EN-DC

Sub-carrier spacing UL Sub-carrier Maximum uplink
in E-UTRA PcCell spacing for data in transmission timing
(kHz) PsSCell (kHz) difference (js)
15 15 5.2 MNote1 Note 2
15 30 5.21MNote 2
15 60 5.21 Note2

NOTE 1: This is not applicable for a UE which indicates the capability of only
supporting single UL timing (wl-TimingAlignmentEUTRA-NR is

signalled). Single UL timing for E-UTRA and NR cell is assumed for

this UE.

If the transmission timing difference exceeds the cyclic prefix length of

the UL Sub-carrier spacing for data in PSCell, NR UE Tx EVM

degradation is expected for the symbol that is overlapping the LTE
subframe boundary

NOTE 2:





