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Introduction
In this contribution, we will provide the discussion on UL timing adjustment solution for R18 FR2 HST.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]In RAN4#104bis-e meeting, RAN4 discussed on UL timing adjustment solution and the followings were captured in WF [1].
	Way Forward: 
· RAN4 continue to discuss UL timing adjustment solution, including explicit NW signalling assistance in Rel-18, based upon Option 3 and 4 captured in WF R4-2120416.
· Both RRC and MAC-CE based solutions are FFS.
· FFS whether to embedded spatial similarity (QCL-like relation for beams across RRHs) information by ordering the SSB index (to RRH mapping) signaled in RRC solution

Agreement: 
· Two TA enhancement is not in the scope of Rel-18 FR2 HST enhancement workitem.

Way Forward: 
· RAN4 to discuss the existence of potential impacts of large jump in propagation delay on UE MAC of UL TA adjustment and timeAlignemntTimer in the case of inter-RRH TCI state switch.


It can be observed that two options with explicit NW signalling assistance (Option 3 and Option 4 in WF R4-2120416) were considered, which are described as follows:
	· 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.


In R17, one shot larger UL timing adjustment requirements have been introduced for FR2 HST. UE performs large DL timing change detection for TCI switching, and the threshold used for large DL timing change detection is defined as CP/4. Whether to perform one shot large UL timing adjustment is decided at UE side. For option 3, whether to perform one shot large UL timing adjustment is decided based on both network indication and UE measurements. For option 4, whether to perform one shot large UL timing adjustment is decided at network side. However, options 3 and 4 had already been discussed in R17 and were not selected as the final solution in R17. The motivation of introducing options 3 and 4 in R18 has not been clarified in RAN4. The improvement or the performance gain compared with existing R17 solution needs to be further studied in RAN4.
Proposal 1: For a new UL timing adjustment solution with explicit NW signalling assistance, the improvement or the performance gain compared with existing R17 solution needs to clarified.
In last RAN4 meeting, it was mentioned that the potential impacts of large jump in propagation delay on UL TA adjustment and timeAlignmentTimer in the case of inter-RRH TCI state switch.
One shot large UL timing adjustment belongs to UE autonomous timing adjustment. UE performs autonomous timing adjustment without receiving TA command. After one shot large UL timing adjustment, UE still needs to perform gradual timing adjustment. Then, the network can detect UL receive timing change slowly without large jump. The IE timeAlignmentTimer controls how long the MAC entity considers the serving cells belonging to the associated TAG to be uplink time aligned. The magnitude of UE autonomous timing adjustments, including both gradual timing adjustment and one-shot large UL timing adjustment, is still very limited and within CP length for most cases. The network shall be able to following the uplink timing change. We do not observe the obvious impact on TA adjustment and timeAlignmentTimer. More detailed inputs needs to be provided from other companies.
Proposal 2: No obvious impact on TA adjustment and timeAlignmentTimer due to one-shot large UL timing adjustment is observed, and more detailed inputs are needed to be provided from the company having concern on this issue.
Conclusions
This contribution provides our discussion on UL timing adjustment solution for R18 FR2 HST. The following are provided:
Proposal 1: For a new UL timing adjustment solution with explicit NW signalling assistance, the improvement or the performance gain compared with existing R17 solution needs to clarified.
Proposal 2: No obvious impact on TA adjustment and timeAlignmentTimer due to one-shot large UL timing adjustment is observed, and more detailed inputs are needed to be provided from the company having concern on this issue.
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