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1	Introduction
In Release 18, 3GPP has introduced the support for RACH-less handover and its combination with time-based CHO for both Configured and Dynamic Grant for NTN scenarios. The objective is to mitigate signalling congestion in both serving cell and target cell. The following related agreements were taken in previous meetings (RAN2#123bis and RAN2#124):
· Combination of RACH-less HO with time-based CHO is supported in Rel-18 NTN for both Configured and Dynamic Grant. For the Dynamic Grant case this should be configured by the NW only when the is no risk of confusion about which beam to use (up to NW implementation).
· Target cell provides the DG so that the UE can complete the RACH-less CHO within the (t1, t2) time window (no spec impact, up to NW implementation)
· For time-based only CHO (no RSRP-based criterion) the UE shall start monitoring for DG from t1.

[bookmark: _Ref178064866]The aim with this contribution is to address a remaining issue with the expected operation of the Time Alignment Timer (TAT) when the UE is configured with a time-based RACH-less CHO.
[bookmark: _Ref154582601]2	Discussion
The Time Alignment Timer determines the length of time in which the MAC entity considers valid a received Timing Advance value. Regarding TAT handling during RACH-less (C)HO, the following has been specified in 38.321 [1]:
1>	when the MAC entity is configured with rach-LessHO:
2>	set the NTA value (as defined in TS 38.211 [8]) to the value indicated by targetNTA in rach-LessHO for PTAG;
2>	start the timeAlignmentTimer associated with PTAG.

In any handover scenario, TAT for the (selected) target cell is started when the UE applies the (conditional) RRC reconfiguration container received from the target gNB. However, in the case of RACH-less CHO, the specific timing when the conditional reconfiguration is applied depends on the evaluation of the triggering conditions, which may be solely based on time or a combination of time and RSRP measurements. These conditions are determined entirely by the UE, leading to an uncertainty on the network side as the network does not have precise knowledge of when TAT for the selected target cell is started. Misalignment between the UE and the network could complicate network operation and have a negative impact on performance.

[bookmark: _Toc163205820]During a RACH-less handover, the MAC entity starts TAT for the target cell when the UE applies the RRC reconfiguration message.
[bookmark: _Toc163205821]In a conditional handover, the exact time when the triggering conditions are fulfilled, and the UE applies the conditional reconfiguration may be unknown to the network.
[bookmark: _Toc163205822]In RACH-less conditional handover, the network may not know the exact time when TAT for the selected target cell is started.

To mitigate this ambiguity, a straightforward approach would be to clearly specify in the MAC specification that TAT for the selected target cell is always started upon the successful completion of the RACH-less CHO. This point in time is clearly defined in section 5.4.1 of TS 38.321 as the point at which the UE receives an uplink grant addressed to the UE’s C-RNTI during the handover procedure and indicates upper layers the handover completion. The clarification of TAT starting point would establish a mutual understanding between UE and network in any scenario. In section 3, we present multiple alternative text proposals with minimum specification impact for RAN2 to discuss.

[bookmark: _Toc163205823]Start TAT for the (selected) target cell upon successful completion of the RACH-less (C)HO.
[bookmark: _Toc163205824]If P1 is agreed, RAN2 to discuss the TPs presented in section 3.

3	Text Proposal to TS 38.321 V18.0.0
Alternative 1:  
[bookmark: _Toc156129659]5.2       Maintenance of Uplink Time Alignment
< ---Existing Text--- >
1>	when the MAC entity is configured with rach-LessHO:
2>	set the NTA value (as defined in TS 38.211 [8]) to the value indicated by targetNTA in rach-LessHO for PTAG;
1. [bookmark: _Hlk163033144]when the MAC entity indicates to upper layers the successful completion of RACH-less handover as specified in clause 5.4.1:
2>	start the timeAlignmentTimer associated with PTAG.
< ---Existing Text--- >
[bookmark: _Hlk163032765]The advantage of this option is that TAT only needs to be started once (i.e., at RACH-less (C)HO completion) during the RACH-less (C)HO. 
Alternative 2:  
5.2       Maintenance of Uplink Time Alignment
< ---Existing Text--- >
1>	when the MAC entity is configured with rach-LessHO:
2>	set the NTA value (as defined in TS 38.211 [8]) to the value indicated by targetNTA in rach-LessHO for PTAG;
2>	start the timeAlignmentTimer associated with PTAG
1> when the MAC entity indicates to upper layers the successful completion of RACH-less handover as specified in clause 5.4.1:
2>	start the timeAlignmentTimer associated with PTAG.
< ---Existing Text--- >
The advantage of this option is that it has the minimum spec impact (i.e., no additional changes needed in the other places of the spec). 
Alternative 3:  
5.2       Maintenance of Uplink Time Alignment
< ---Existing Text--- >
1>	when the MAC entity is configured with rach-LessHO:
2>	set the NTA value (as defined in TS 38.211 [8]) to the value indicated by targetNTA in rach-LessHO for PTAG;
2>	start the timeAlignmentTimer associated with PTAG
1> when the MAC entity indicates to upper layers the successful completion of RACH-less handover as specified in clause 5.4.1 and the RACH-less handover was configured as part of a conditional reconfiguration:
2>	start the timeAlignmentTimer associated with PTAG.
< ---Existing Text--- >
The advantage of this option is its flexibility, i.e., RACH-less HO and RACH-less CHO can be handled differently.


4	Conclusion
In the previous sections we made the following observations: 
Observation 1	During a RACH-less handover, the MAC entity starts TAT for the target cell when the UE applies the RRC reconfiguration message.
Observation 2	In a conditional handover, the exact time when the triggering conditions are fulfilled, and the UE applies the conditional reconfiguration may be unknown to the network.
Observation 3	In RACH-less conditional handover, the network may not know the exact time when TAT for the selected target cell is started.

Based on the discussion in the previous sections we propose the following: 

Proposal 1	Start TAT for the (selected) target cell upon successful completion of the RACH-less (C)HO.
Proposal 2	If P1 is agreed, RAN2 to discuss the TPs presented in section 3.
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