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Introduction
In last meeting 3GPP TSG RAN WG4 Meeting #107, the conclusions on UL TX timing adjustment for HST FR2 were collected in WF [1]. In this contribution, we herein present our views and proposals on the remaining issues under the topic of UL TX timing adjustment. 
Discussion
Sub-Topic#1: UL TX timing adjustment

	Issue 1-1-1: Impact on One-shot large timing adjustment requirements
Agreement
· For Rel-18 TCI state switching with MAC-CE based cross-RRH network signaling assistance:
· For indicated cross-RRH TCI state switching,
· the existing R17 UL timing adjustment requirements in clause 7.1.2.3 apply to the first UL transmission after TCI state switch
· FFS, whether the condition that UE measurement on DL timing difference is larger than certain threshold (as specified in Rel-17) shall not be included as the applicable condition.
· If it is indicated that TCI state switch is not across non-collocated RRHs,
· Gradual timing adjustment requirements in Clause 7.1.2.1 apply to the first UL transmission after TCI state switch



From our perspective, introduction of MAC-CE based cross-RRH network signaling assistance shall be used to avoid UE double check of DL timing difference for across collocated RRHs. But not all the cases of cross-RRH TCI state switching shall be addressed by one-shot large timing adjustment, e.g. the practical DL timing difference between RRHs may be small enough and legacy requirements (for non-HST) is applicable.
Proposal 1: For indicated cross-RRH TCI state switching, UE measurement on DL timing difference that is larger than certain threshold (as specified in Rel-17) shall be included as the applicable condition.

	Issue 1-1-4: HST FR2 TCI state switch delay
Agreement:
· When it is indicated that TCI state switch is across non-collocated UE shall be able to receive PDCCH with the target TCI state after slot n+ THARQ +  + TOk*(Tfirst-SSB + TSSB-proc + Trs + Trs-proc) / NR slot length (i.e., Rel-17 requirement)
·  FFS, how to define requirement when it is indicated that TCI state switch is not cross-RRH:
· Option 1: slot n+ THARQ +  + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length when it is indicated that TCI state switch is not across non-collocated RRHs,
· Option2: Keep Rel-17 requirement without changes



Proposal 2: Support Option 1, if it is identical to legacy (no enhancement for HST FR2) TCI state switch delay.

	Issue 1-1-5: Enhanced TCI States Activation/Deactivation
Way forward
Open issue needs further discussion to provide feedback to RAN2:
· FFS, whether enhanced TCI Activation/Deactivation is considered in Rel-18 HST FR2 (indicating two TCI states for simultaneous multi-panel reception)
· Option 1: Only consider Rel-15 TCI state switch
· Option2: Also consider indication of two TCI states in addition to Option 1
· FFS, whether each TCI state ID shall be associated with one 1-bit indication.




Enhanced TCI Activation/Deactivation shall not be precluded in HST. Multi-panel reception in Rel-18 is a crucial component that helps with network throughput. Therefore, it must have enough flexibility to allow for the activation and deactivation of increased TCI states. Given this, it is preferable to optimize UL timing features also in addition for Enhanced TCI Activation/Deactivation.
Proposal 3: 1-bit indication shall be applicable to enhanced TCI States Activation/Deactivation.  In enhanced TCI States Activation/Deactivation, a straightforward solution is that each TCI state ID is associated with one 1-bit indication.

0. Sub-Topic#1: UL TX timing adjustment

	Issue 1-2-1: A need for timing adjustment at UL spatial relation switch
Way forward:
Open issue needs further discussion:
· Option 1: Apply existing one-shot larger UL timing adjustment mechanism (Clause 7.1.2.3) at UL spatial relation switch
· Option 2: UL spatial relation switch shall always be executed strictly when the corresponding DL TCI state switches
· Option 3: The existing gradual timing adjustment requirements can be applied, and there is no need to define additional UL transmit timing adjustment



Similar to TCI state switch, UL spatial relation switch may also cause sudden UL timing exceeding allowed UL timing adjustment range. 
Observation 1: UL transmit timing adjustment at UL spatial relation switch may encounter UL timing problem as what TCI state switch faces.
Proposal 4: Support Option 1. Option 2 is feasible from implementation perspective even it isn’t ideal solution.

	Issue 1-2-2: Applicability of gradual timing adjustment in between one-shot large timing adjustments
Way forward:
Open issue needs further discussion:
· Option 1: UE to report the value of one-shot large UL timing adjustment back to the network.
· Option 2: Follow the current UE autonomous timing adjustment procedure and requirements. Discussion not in Rel-18 scope.
· Option 3: Describe UE behaviour after one shot UL timing adjustment in the TR.



If network can acquire the practical UL timing adjustment value, network can arrange and adopt operations optimally, e.g. sending TA command to avoid residual UL timing adjustment or restrict scheduling when necessary, e.g. residual UL timing is to large to impact. 
Proposal 5:  Prefer Option 1. UE to report the value of one-shot large UL timing adjustment back to the network.

Conclusion
Observation 1: UL transmit timing adjustment at UL spatial relation switch may encounter UL timing problem as what TCI state switch faces.
Proposal 1: For indicated cross-RRH TCI state switching, UE measurement on DL timing difference that is larger than certain threshold (as specified in Rel-17) shall be included as the applicable condition.
Proposal 2: Support Option 1, if it is identical to legacy (no enhancement for HST FR2) TCI state switch delay.
Proposal 3: 1-bit indication shall be applicable to enhanced TCI States Activation/Deactivation.  In enhanced TCI States Activation/Deactivation, a straightforward solution is that each TCI state ID is associated with one 1-bit indication.
Proposal 4: Support Option 1. Option 2 is feasible from implementation perspective even it isn’t ideal solution.
Proposal 5:  Prefer Option 1. UE to report the value of one-shot large UL timing adjustment back to the network.
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