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[bookmark: Title][bookmark: DocumentFor]Introduction
In this contribution, we present our view on the following objective of the work item according to WID [1]: 
· Specify UL timing adjustment solution, including explicit NW signalling assistance, for FR2 HST scenario with large UL/DL propagation delay difference from different RRHs/TRPs to UE [RAN4, RAN2].

During the last meeting, RAN4 discussed various UL timing adjustment solutions and identified the following issues [2] · 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
· 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.


UL timing adjustment enhancements in inter-RRH TCI state switch
[bookmark: _Hlk78385107]Based on the discussion during the last meeting, most companies agree that a NW signaling assistance-based solution indicating whether the TCI state switch is intra-RRH and inter-RRH would enable the UE to apply one-shot large uplink timing adjustment. However, it was not clear whether the network assistance signaling should be MAC-CE based or RRC based and whether any spatial similarity information (SSB index to RRH mapping) can be provided in the RRC-based solution. 
We prefer MAC-CE based solution as it’s simple and requires just one additional bit information to indicate whether the TCI state switch is intra-RRH or inter-RRH as compared to RRC signaling based solution which has a higher overhead. 
Proposal 1: Add a MAC-CE command to inform UE of the TCI state switch is across RRH.
If SSB index to RRH mapping is signaled, we suggest designing the signaling format carefully to embed more useful information so that it can improve beam management in addition to infer inter-RRH TCI state switch as explained below.
In high-speed train scenario, UE moves on the track with a (almost) fixed direction. The RRHs are uniformly deployed across the railways and the variation of distances among RRHs and between RRH and the track is small on the same track. Therefore, RRHs can use the same set of beams (from beam peak direction perspective) to cover their serving regions. For example, the four beams from RRH1 are identical to the four beams from RRH2.
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In this case, UE sees the same set of beams in the same order repeatedly across all RRHs along the track, and each beam covers the same area. Since UE speed doesn’t vary too much within coverage of one RRH, the beam switch timing is predictable with known UE speed.
UE needs to know the mapping of the beams across different RRHs, i.e., which beam from the current RRH is with the same direction as a beam from the next RRH, to explore the repetition pattern for beam management enhancement. The RRHs can be in the same or different serving/nonserving cells. To enable UE to explore the repetition pattern, network can indicate different SSBs on different RRHs having the similar/correlated QCL property, e.g. beam peak direction difference is within x degrees. 
We use an example to explain the signaling design in the following. Network can signal the following mapping table to UE when UE is in the coverage of RRH1. Therefore, UE knows the approximated RRH beam directions from RRH2 before entering its coverage and reduce Rx sweeping time. The mapping can be signaled in the form of SSB indexes.
	RRH1
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This priori RRH beam direction knowledge can help UE speed up beam discovery and neighboring cell detection by reducing Rx beam sweeping delay. 
Proposal 2: If RRC signaling based solution is adopted, network to indicate different SSBs on adjacent RRHs having the same spatial similarity information by ordering the SSB index (to RRH mapping). 
Conclusion
Proposal 1: Add a MAC-CE command to inform UE of the TCI state switch is across RRH.
Proposal 2: If RRC signaling based solution is adopted, network to indicate different SSBs on adjacent RRHs having the same spatial similarity information by ordering the SSB index (to RRH mapping). 
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