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Introduction
WID on enhanced NR support for high-speed train scenario in frequency range 2 (FR2) [1] is introduced in Rel-18 release. In last meeting, issues on UL timing adjustment are discussed and the agreements are captured in [2].
In this contribution, we present our viewpoints and proposals on the issues listed in WF.
Discussion
Network signalling assistance
	Way forward:
Agreement:
· Do not consider RRC based solutions to inform UE of the TCI state switch across RRH.
Way forward:
· FFS: Introduce MAC-CE based solutions to inform UE of the TCI state switch across RRH
· FFS: RAN4 informs RAN2 that the following additional information shall be added for TCI State Indication for UE-specific PDCCH MAC CE, for Rel-18 FR2 HST scenario: 
· [1] bit indication for whether or not UE shall follow the one shot large UL timing adjustment specified in clause 7.1.2.3 in TS38.133 when switching to the TCI State ID contained in the MAC-CE



Introduction of this network signaling may bring below advantages provided UE autonomous timing adjustment solution is applied: 1: alleviate false ‘alarm’ of timing determination by UE when TCI state updates within current serving RRH from stuff when TCI state updates to consecutive RRH  2: shorten the delay of updating TCI state within serving RRH when target TCI state isn’t in the PDSCH active TCI state list, the corresponding content is listed in below table quoted from TS38.133. It may be seen as an optimization on framework of timing solution in Rel-17, specially for a UE capable to track only 1 TCI state. 
	8.10.3A	MAC-CE based TCI state switch delay in HST FR2 scenarios
For FR2 power class 6 UE, if the target TCI state is known, upon receiving PDSCH carrying MAC-CE activation command in slot n, UE shall be able to receive PDCCH with target TCI state of the serving cell on which TCI state switch occurs at the symbol m of the first slot that is after slot n+ THARQ +  + TOk*(Tfirst-SSB + TSSB-proc + Trs + Trs-proc) / NR slot length. The UE shall be able to receive PDCCH with the old TCI state until slot n+ THARQ +  .Where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]; 
-	Tfirst-SSB is time to first SSB transmission after MAC CE command is decoded by the UE;
-	TSSB-proc = 2 ms;
-	Trs is time to the first TRS or SSB transmission after the SSB transmission in the definition of Tfirst-SSB is processed by the UE;
-	Trs-proc = 2 ms;
-	TOk = 1, m = 0 if target TCI state is not in the active TCI state list for PDSCH; otherwise TOk = 0, m = 1.
For FR2 power class 6 UE, if the target TCI state is unknown, the same requirement for unknown target TCI state case specified in clause 8.10.3 applies.



Proposal 1: We shall study if FR2 power class 6 UE for Rel-18 shall support more than one TCI state mandatorily. If it is UE mandatory capability, the signaling can be skipped. 
Proposal 2: The signaling shall not be restricted to indicate ‘within RRH’ or ‘across RRH’ literally. RAN4 shall only ask RAN2 to request a signaling indicating the impact to UL transmit timing RRM requirements. ‘within RRH’ or ‘across RRH’ can be an example to use it, but up to NW to configure the signaling or not.
Proposal 3: The signaling can be used to trigger RACH procedure also if RACH procedure is used in one-short timing adjustment.

UL transmit timing adjustment at UL beam switch
	Way forward: 
· FFS: Whether requirements on UL transmit timing adjustment at UL spatial relation switch are needed.
· FFS: Whether PC6 UE, capable of simultaneous multi-panel reception, can support UL transmit timing to two RRHs



After last meeting, we understand the first FFS issue on UL transmit timing adjustment at UL spatial relation switch is to study whether UL timing is possible to exceed allowed timing adjustment range in case of UL spatial relation in multi-panel operation. The issue may not arise if deployment strictly follows assumption, e.g. Ds, RRH beam direction, but it is difficult to preclude various practical deployment and network configuration.
Proposal 4: Before diving into requirements and capability, RAN4 shall study whether the scenario in which UL timing exceed allowed timing adjustment range at UL spatial relation is common and shall be addressed. 
Observation 1: UL transmit timing adjustment at UL spatial relation switch is almost same as the UL timing issue at TCI state switch.
Proposal 5: RAN4 shall check whether UL spatial relation switch can use similar MAC-CE based solution to inform UE of the UL spatial relation switch across RRHs/within RRH.
Subsequently, the proposal in second FFS issue is assumed to deal with the first FFS issue if the first issue can be agreed. For the intended purpose, a UE supporting UL transmit timing to two RRHs can use one UL transmit timing which is within timing adjustment range to replace the other UL transmit timing which exceeds timing adjustment range immediately to avoid violation to legacy requirements. 
Observation 2: A UE supporting UL transmit timing to two RRHs can use one proper UL transmit timing to replace UL transmit timing beyond range, it can avoid violation to UL timing requirements issue at UL spatial relation switch. But it may bring more complex definitions and utilizations, e.g. which one shall be reference of UL PDCCH/PDSCH; two UL transmit timing may be treated as two UL explicit or implicit UL beams/spatial relations to corresponding DL beams/TCI states.
Proposal 6: We intent to not introducing the capability of supporting UL transmit timing to two RRHs.

Impact of large propagation delay jump on timeAlignemntTimer
	Way forward:
· FFS: Potential impacts of large jump in propagation delay on UE MAC timeAlignmentTimer
· Option 1: In HST FR2 scenarios, UE MAC timeAlignmentTimer should be stopped after inter-RRH TCI state switch
· Option 2: Not to introduce timeAlignemntTimer enhancements at UL timing adjustment.
· Other options are not precluded.



Taking timing jump into account of timeAlignmentTimer can clarify and reflect the practical UE action and behavior. We suppose any operation may impact  timeAlignemntTimer shall be extended into ‘maintenance of  timeAlignemntTimer’
Proposal 7: We support the basic sense of Option1,  UE MAC timeAlignmentTimer should be updated after inter-RRH TCI state switch.  ‘Stop’ or ‘suspend’ shall be studied.

Conclusion
Observation 1: UL transmit timing adjustment at UL spatial relation switch is almost same as the UL timing issue at TCI state switch.
Observation 2: A UE supporting UL transmit timing to two RRHs can use one proper UL transmit timing to replace UL transmit timing beyond range, it can avoid violation to UL timing requirements issue at UL spatial relation switch. But it may bring more complex definitions and utilizations, e.g. which one shall be reference of UL PDCCH/PDSCH; two UL transmit timing may be treated as two UL explicit or implicit UL beams/spatial relations to corresponding DL beams/TCI states.
Proposal 1: We shall study if FR2 power class 6 UE for Rel-18 shall support more than one TCI state mandatorily. If it is UE mandatory capability, the signaling can be skipped. 
Proposal 2: The signaling shall not be restricted to indicate ‘within RRH’ or ‘across RRH’ literally. RAN4 shall only ask RAN2 to request a signaling indicating the impact to UL transmit timing RRM requirements. ‘within RRH’ or ‘across RRH’ can be an example to use it, but up to NW to configure the signaling or not.
Proposal 3: The signaling can be used to trigger RACH procedure also if RACH procedure is used in one-short timing adjustment.
Proposal 4: Before diving into requirements and capability, RAN4 shall study whether the scenario in which UL timing exceed allowed timing adjustment range at UL spatial relation is common and shall be addressed. 
Proposal 5: RAN4 shall check whether UL spatial relation switch can use similar MAC-CE based solution to inform UE of the UL spatial relation switch across RRHs/within RRH.
Proposal 6: We intent to not introducing the capability of supporting UL transmit timing to two RRHs.
Proposal 7: We support the basic sense of Option1,  UE MAC timeAlignmentTimer should be updated after inter-RRH TCI state switch.  ‘Stop’ or ‘suspend’ shall be studied.

References
[1] [bookmark: _Ref78814758][bookmark: _Ref79050164][bookmark: _Ref78814748][bookmark: _Ref61004649]RP-222272 ‘New WID on enhanced NR support for high speed train scenario in frequency range 2 (FR2)’, Samsung
[2] R4-2303240 WF on NR FR2 HST UL timing adjustment solutions, Qualcomm



3

