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Introduction
In RAN 94e, the WID on MIMO evolution in R18 [1] is approved. In RAN4 104e meeting, one LS [2] from RAN1 for this WID is received.
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.


Based on all above information, we provide our views and draft version of the reply LS.
Discussion
In RAN1 109e meeting, RAN1 has discussed the issue on TA management in R18 MIMO evo. WI. Some important conclusions achieved in RAN1 are cited below.
Agreement
Enhancement on two TAs for UL multi-DCI for multi-TRP operation is supported in Rel-18.
· 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.
· 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:
· Alt 1: configure two TAGs within a serving cell
· 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:
· Alt 1: two reference timings are considered
· 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:
· Alt 1: one n-TimingAdvanceOffset value per serving cell
· Alt 2: two n-TimingAdvanceOffset value per serving cell
Agreement
Two TA enhancement for uplink multi-DCI based multi-TRP operation are applicable to at least:
· TDM based multi-DCI uplink transmission
· Simultaneous multi-DCI uplink transmission (if simultaneous uplink multi-DCI uplink transmission is supported in Agenda 9.1.4.1)
· 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.


For the highlighted part, RAN 1 has already agreed that ‘the two TAs enhancement for uplink multi-DCI m-TRP operation’ is applicable to either TDM based multi-DCI uplink transmission or simultaneous multi-DCI uplink transmission. 
For the TDM based multi-DCI uplink transmission, in our understanding it means UE is probably able to simultaneously Rx from different TRPs but is not able to Tx to different TRP simultaneously. For FR1, this is typical UE implementation assumption. For FR2, if for different TRP, UE is configured with different QCL-D, then UE is also probably turn-off Tx for one of two active panels so as to reduce power consumption. Even though the simultaneous different QCL-D Rx can be assumed, the UE behaviour at Tx should still be similar to the R15 UE. Therefore, the MTTD specified in R15 can be considered as baseline for this case.
For the simultaneous multi-DCI uplink transmission, generally in FR1 it is not feasible. For FR2, UE equipped with two active Tx panels would be the target scenario of this case. In our understanding, for simultaneous Rx with different panels, the RTD assumption is still being discussed in R18 multi-Rx chain WI. The baseline architecture assumption for this kind of UE needs to be addressed first. 
Observation 1  Based on RAN1 agreements, the 2 TA enhancements can be applicable to 3 types of scenarios:
· FR1 UE
· FR2 UE, probably with the simultaneous different QCL-D Rx capability, but is only able to Tx from one panel.
· FR2 UE that is capable of Tx from 2 different panels.
Observation 2  For simultaneous Rx with different panels, the RTD assumption is being discussed in R18 multi-Rx chain WI.
Moreover, for the highlighted part, it can be seen from the RAN1 conclusions that the most concerned scenario would be the Tx timing difference for the single carrier case, although TA, as legacy UE behaviour assumption, would be automatically applied to all the CCs in the TAG. Therefore, it is suggested to feedback RAN1 the MTTD requirements as specified in 7.5 of TS 38.133, clarifying the applicability scenario of such requirements is CA/DC. For the case of single carrier, in R16 the RTD assumption of single carrier M-TRP scenario is actually from RAN1. In R18, similar discussion can be made in RAN 1.
Observation 3  MTTD requirements in TS 38.133 define the maximum Tx timing difference between different carriers in CA/DC scenario that UE is required to assumed, and it is up to RAN 1 to define the Tx timing difference between different TRPs within the single carrier.
Based on above analysis and observations, we have the following proposal for the reply LS.
Proposal  RAN4 to provide RAN1 with the following feedback for the LS
· For FR1 UE, or for FR2 UE which is only able to Tx from one panel at a time, the maximum Tx timing difference between different carriers in CA/DC scenario that UE is required to assumed, is specified in clause 7.5.4 of TS 38.133, and it is up to RAN 1 to define the Tx timing difference within the single carrier.
· For FR2 UE that is capable of simultaneous Tx from 2 different panels, RAN4 postpone the discussion until the RTD assumption is concluded in R18 multi-Rx chain WI.
A draft LS based on above is provided below.
Conclusion
Based on above analysis, we have following observations and proposals.
Observation 1  Based on RAN1 agreements, the 2 TA enhancements can be applicable to 3 types of scenarios:
· FR1 UE
· FR2 UE, probably with the simultaneous different QCL-D Rx capability, but is only able to Tx from one panel.
· FR2 UE that is capable of Tx from 2 different panels.
Observation 2  For simultaneous Rx with different panels, the RTD assumption is being discussed in R18 multi-Rx chain WI.
Observation 3  MTTD requirements in TS 38.133 define the maximum Tx timing difference between different carriers in CA/DC scenario that UE is required to assumed, and it is up to RAN 1 to define the Tx timing difference between different TRPs within the single carrier.
Proposal  RAN4 to provide RAN1 with the following feedback for the LS
· For FR1 UE, or for FR2 UE which is only able to Tx from one panel at a time, the maximum Tx timing difference between different carriers in CA/DC scenario that UE is required to assumed, is specified in clause 7.5.4 of TS 38.133, and it is up to RAN 1 to define the Tx timing difference within the single carrier.
· For FR2 UE that is capable of simultaneous Tx from 2 different panels, RAN4 postpone the discussion until the RTD assumption is concluded in R18 multi-Rx chain WI.
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1. Overall Description:
In RAN4 #104-e meetings, RAN4 have discussed on maximum uplink timing difference for Multi-DCI Multi-TRP with two TAs. Based on discussion RAN4 would like to provide the following information.

For FR1 UE, or for FR2 UE which is only able to Tx from one panel at a time, the maximum Tx timing difference between different carriers in CA scenario that UE is required to assumed, is specified in clause 7.5.4 of TS 38.133 (cited as below)
The UE shall be capable of handling at least a relative transmission timing difference between slot timing of all pairs of TAGs as shown in Table 7.5.4-1, provided that the UE is:
-	configured with the pTAG and the sTAG for inter-band NR carrier aggregation in SA or NR-DC mode, or
-	configured with more than one sTAG for inter-band NR carrier aggregation in EN-DC or NE-DC mode.
Table 7.5.4-1: Maximum uplink transmission timing difference requirement for inter-band NR carrier aggregation
Frequency Range of the pair of TAGs
Maximum uplink transmission timing difference (µs) 
FR1
34.6
FR2-1
8.5 Note1
Between FR1 and FR2-1
26.1 
Between FR1 and FR2-2
TBD
Note1:	This requirement applies to the UE capable of independent beam management for FR2-1 inter-band CA.


Based on above information, it is up to RAN 1 to define the max Tx timing difference that UE can assume within the single carrier, for the case of TDM based multi-DCI uplink transmission.
[bookmark: _GoBack]For FR2 UE that is capable of simultaneous Tx from 2 different panels, RAN4 needs to firstly conclude the RTD assumption of multi-panel simultaneous Rx in R18 multi-Rx chain WI. Therefore, RAN4 needs more time to conclude the max Tx timing difference that UE can assume, for the case of simultaneous multi-DCI uplink transmission.

2. To RAN WG1 group. 
ACTION: 	RAN4 respectfully asks RAN1 to take RAN4 conclusions in consideration and continue to discuss the max timing difference assumption in RAN1.

3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN4 Meeting #104-bis-e	Oct. 10 – Oct. 19	Online
TSG-RAN4 Meeting #105	Nov. 14 – Nov. 18	Canada
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