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Introduction
In RAN4 104e meeting, one LS [1] 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.


RAN4 has discussed the related issue, and the situation of discussion is captured in [2]. A LS has been sent back to RAN1 in [3].
From RAN4 specification perspective, RAN4 so far specifies the maximum transmit timing difference between two uplink carriers as MTTD value in RAN4 specification TS 38.133. In the existing specification, MTTD requirements are specified only for CA and DC scenario. 
Whether exiting MTTD requirements are applicable for multi-DCI multi-TA scenario or new requirements needs to be developed is currently under discussion in RAN4. We shall inform RAN1 once RAN4 has consensus on the MTTD value for multi-DCI multi-TA scenario.


In RAN1 #110e meeting, there are some parallel discussion, and the following is agreed.
Agreement:
For multi-DCI based multi-TRP operation with two TAs, study how to handle overlapping part between two UL transmissions associated with two TAs, where the study includes:
· whether to introduce scheduling restriction in overlapping part
· whether to introduce dropping rules 
· whether specification impact is needed, or if the issue can be handled via implementation
· whether to allow overlapped transmission in case the UE supports STxMP transmission (if STxMP feature is agreed in NR Rel-18)


Based on all above information, we provide our views on this issue.
Discussion 
RAN 1 has already agreed that ‘the two TAs enhancement for uplink multi-DCI m-TRP operation’ is applicable to both TDM based multi-DCI uplink transmission and 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  The 2 TA enhancements for TDM based multi-DCI uplink transmission can be applicable to:
· FR1 UE
· FR2 UE, probably with the simultaneous different QCL-D Rx capability, but is only able to Tx from one panel.
Observation 2  The 2 TA enhancements for simultaneous multi-DCI uplink transmission can be applicable to:
· FR2 UE that is capable of Tx from 2 different panels.
Observation 3  For simultaneous Rx with different UE panels, the RTD assumption is being discussed in R18 multi-Rx chain WI.
For the TDM based multi-DCI uplink transmission, RAN1 has already started some discussion on the ‘scheduling restriction’ or ‘dropping rules’ for the case when UE needs to handle overlapping part between two UL transmissions associated with two TAs. In last RAN4 meeting, this issue was also raised. At least for FR1, UE would not be able to perform simultaneous uplink transmission when there is overlapping part. The minimal separation between 2 uplink signals should not be less than the transient period defined in RF specs, in case the power difference is large. 
Observation 4  From RAN4 RRM perspective, for TDM based multi-DCI uplink transmission, considering the worst case, the minimal separation between the two UL transmissions associated with two TAs should not be less than the transient period specified in RF specs. Overlapping between UL transmission is not allowed.
Based on above analysis and observations, we have the following proposal for the reply LS.
Proposal  RAN4 to provide RAN1 with the following additional feedback for the LS
· For FR1 UE, or for FR2 UE which is only able to Tx from one panel at a time, only TDM based multi-DCI uplink transmission can be supported by the UE. Considering the worst case, the Tx timing difference between two UL transmissions associated with different TAs should meet the restriction that the minimal separation between the two UL transmissions at UE side should not be less than the transient period specified in RF specs.
· 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.

Conclusions
Based on above analysis, we have following observations and proposals.
Observation 1  The 2 TA enhancements for TDM based multi-DCI uplink transmission can be applicable to:
· FR1 UE
· FR2 UE, probably with the simultaneous different QCL-D Rx capability, but is only able to Tx from one panel.
Observation 2  The 2 TA enhancements for simultaneous multi-DCI uplink transmission can be applicable to:
· FR2 UE that is capable of Tx from 2 different panels.
Observation 3  For simultaneous Rx with different UE panels, the RTD assumption is being discussed in R18 multi-Rx chain WI.
Observation 4  From RAN4 RRM perspective, for TDM based multi-DCI uplink transmission, considering the worst case, the minimal separation between the two UL transmissions associated with two TAs should not be less than the transient period specified in RF specs. Overlapping between UL transmission is not allowed.
Proposal  RAN4 to provide RAN1 with the following additional feedback for the LS
· For FR1 UE, or for FR2 UE which is only able to Tx from one panel at a time, only TDM based multi-DCI uplink transmission can be supported by the UE. Considering the worst case, the Tx timing difference between two UL transmissions associated with different TAs should meet the restriction that the minimal separation between the two UL transmissions at UE side should not be less than the transient period specified in RF specs.
· 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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