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Work on RRM requirements for train-mounted UE in high speed train scenario in FR2 [1] continued during the RAN4#101e meeting, with outcome in terms of agreements and open issues captured in WFs [2, 3].
Two of the open issues concern effects of propagation delay differences when the UE moves out of the coverage of one beam and into the coverage of another beam in a Uni-directional deployment.
In this contribution we provide our views on how timing changes due to propagation delay difference between beams can be handled.
Discussion
The following pertaining to timing was captured in the WF.  
	For one shot large uplink timing adjustment 
Moderator note: Highlight part is agreed during RAN4 GTW session 
· It is up to network configuration to enable one shot large uplink timing adjustment mechanism
· RAN4 will further study if additional flag, e.g., unidirectional flag on top of general FR2 HST scenario flag is needed to enable one shot large uplink timing adjustment 
· RAN4 will further study the network configuration means needed to disable one shot large uplink timing adjustment. If it is disabled, existing uplink timing adjustment, i.e., RA based mechanism, and relative existing RAN4 requirements will be applied when needed 
· Introduce a mechanism for one shot large uplink timing adjustment for FR2 HST scenarios with UE allowed to adjust uplink timing beyond Tq
· FFS for conditions and additional network assistance for UE to apply one shot large uplink timing adjustment. 
· The following options can be considered for triggering condition and network assistance 
· Option 1: No condition except DL timing difference: 
· UE will apply one shot large timing adjustment if UE measurement on DL timing difference is larger than certain threshold. 
· FFS for how to define the threshold 
· Option 2: TCI switching without network assistance: 
· UE will apply one shot large timing adjustment on TCI switching occasion if UE measurement on DL timing difference is larger than certain threshold. 
· FFS for how to define the threshold 
· Option 3: TCI switching with network assistance of indication of inter-RRH and UE large DL timing change detection
· UE will apply one shot large timing adjustment on TCI switching between RRH occasion if UE measurement on DL timing difference is larger than certain threshold. 
· FFS for how to define the threshold 
· FFS for detailed network indication of inter-RRH. One example could be a flag in MAC-CE command came with TCI state switch command, or could be SSB index and order per RRH.
· Option 4: TCI switching with network assistance of indication of inter-RRH but without UE large DL timing change detection
· UE will apply one shot large timing adjustment on TCI switching between RRH occasions 
· FFS for detailed network indication of inter-RRH. One example could be a flag in MAC-CE command came with TCI state switch command, or could be SSB index and order per RRH.

· Performance degradation and impact to signalling design shall be discussed for above procedures
· RAN4 will further discuss the accuracy performance and testing issues based on conclusion of above procedures   



The assumption that signalling or flag may improve enabling of one-shot large uplink timing adjustment was discussed extensively in last meetings, the rationale is that timing issue only occurs in unidirectional deployment. 

Proposal 1: If no dedicated signalling for one-shot large uplink timing adjustment, unidirectional flag could be the flag to remove Bi-directional deployment from application scope of one-shot large uplink timing adjustment. 

However, there are alternative proposal raised in last meeting to introduce a dedicated signalling by network to indicate if one-shot timing adjustment solution is need or not (it is also called as ‘a fall-back solution’ in last meeting). 
We understand the reason behind is to have a clear indication to enable or disable one-shot large uplink timing adjustment before lots of unclear issues are solved which may spend lots of time. Nonetheless, it may introduce more issues at same time, e.g. how and when network determines enable/disable the signalling. 
For example, if timing difference already exceeds CP or certain threshold, the only solution to ensure normal L1-mobility is to perform one-shot large uplink timing adjustment , what is condition that network can determine applying the adjustment or not, furtherly, network has not knowledge of Ds distance?

Proposal 2: Regarding the dedicated flag relevant to ‘fall-back solution’, we shall investigate how to use it in practise, e.g., when to trigger and when to fall back firstly before pushing agreement.  

On our understanding, if network enables one shot large uplink timing adjustment mechanism, it is natural that network has knowledge not only scenario in which adjustment shall be enabled but also scenario in which adjustment shall be disabled.
Proposal 3: Network configuration disables one shot large uplink timing adjustment if needed.

Regarding the issue about ‘triggering condition and network assistance’, we suppose below issues shall be fixed before decision among 4 options:
1. Whether any exception to below statement may happens: 
· The situation that DL timing difference is larger than certain threshold only happens when TCI switching occasion
· The situation that DL timing difference is larger than certain threshold only happens when TCI switching between inter-RRH occasion
2. Network control based method or UE autonomous one-shot timing

The answer decides which option is most feasible.  From present assumption perspective, if UE detect timing difference, it must happen when TCI switching inter-RRH occasion. Therefore, we suppose no extra condition besides the case that DL timing difference is larger than certain threshold. On the contrary, if network control-based method, network doesn’t know exact DL timing difference, instead network must know SSB beam index which UE’s stay at and decide to trigger update of TA, or UE reports time difference to Network.

Proposal 4: Regarding UE autonomous one-shot timing, Support option 1: No condition except DL timing difference. We assume DL timing difference which needs adjustment always happen when TCI switching inter-RRH occasion.  In other words, ‘TCI switching inter-RRH’ in Option3 isn’t an independent condition other than ‘DL timing difference is larger than certain threshold’

Proposal 5: It is impossible to select an option for the network control-based method until the detailed scheme is agreed upon.

Accuracy may depend on solution, e.g. UE autonomous one-shot timing adjustment or network control based solution. 
In network control based solution, performance degradation results from inaccurate TA before completion of RA but the degradation level is closely relevant to detailed solution which has not be agreed.

Proposal 6: Focusing on UE autonomous one-shot timing here, others are not precluded, we suppose performance degradation could be caused by two issues:
· Detection accuracy on timing difference by UE.
· Residual error of TA may be accumulated if NW always use present TA without TA update.
According to our understanding, the answers to above two questions are:
· In response to question 1, the accuracy of one-shot timing adjustment can be relaxed, as long as the NW can receive the UL signal in the receiving windows.
· In response to question 2, the TA command by NW after the UE autonomous one-shot timing can clear the accumulated TA error. The TA command can be triggered by UE's SSB measurement report, for example.

Summary and Conclusion
The following proposals are made:
Proposal 1: If no dedicated signalling for one-shot large uplink timing adjustment, unidirectional flag could be the flag to remove Bi-directional deployment from application scope of one-shot large uplink timing adjustment. 

Proposal 2: Regarding the dedicated flag relevant to ‘fall-back solution’, we shall investigate how to use it in practise, e.g., when to trigger and when to fall back firstly before pushing agreement.  

Proposal 3: Network configuration disables one shot large uplink timing adjustment if needed.

Proposal 4: Regarding UE autonomous one-shot timing, Support option 1: No condition except DL timing difference. We assume DL timing difference which needs adjustment always happen when TCI switching inter-RRH occasion.  In other words, ‘TCI switching inter-RRH’ in Option3 isn’t an independent condition other than ‘DL timing difference is larger than certain threshold’

Proposal 5: It is impossible to select an option for the network control-based method until the detailed scheme is agreed upon.

Proposal 6: Focusing on UE autonomous one-shot timing here, others are not precluded, we suppose performance degradation could be caused by two issues:
· Detection accuracy on timing difference by UE.
· Residual error of TA may be accumulated if NW always use present TA without TA update.
According to our understanding, the answers to above two questions are:
· In response to question 1, the accuracy of one-shot timing adjustment can be relaxed, as long as the NW can receive the UL signal in the receiving windows.
· In response to question 2, the TA command by NW after the UE autonomous one-shot timing can clear the accumulated TA error. The TA command can be triggered by UE's SSB measurement report, for example.
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