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Introduction
In RAN1#102-e, the following has been agreed on timing relationship enhancements[1].
	[bookmark: _Hlk49429056]Agreement:
· Introduce K_offset to enhance the following timing relationships:
· The transmission timing of DCI scheduled PUSCH (including CSI on PUSCH).
· The transmission timing of RAR grant scheduled PUSCH.
· The transmission timing of HARQ-ACK on PUCCH.
· The CSI reference resource timing.
· The transmission timing of aperiodic SRS.
· Note: Additional timing relationships that require K_offset of the same or different values can be further identified.

[bookmark: _Hlk49428996]Agreement:
For Koffset used in initial access, the information of Koffset is carried in system information. 
· FFS implicit and/or explicit signaling of Koffset in system information.
· FFS a cell specific Koffset value used in all beams of a cell and/or each beam in a cell uses a beam-specific Koffset value.
· FFS whether/how to update Koffset after initial access.



With these elements and feature lead summary on timing relationship enhancements in RAN1#102-e[2], we discuss timing relationship enhancements in more detail.
Discussion
In order to reduce the long processing time according to the transmission time of a UE, the transmission time of the UE can consider only the RTT of the service link. Accordingly, Koffset can reflect the RTT of the service link.  When considering only the RTT of the service link for UE transmission during initial access, Koffset can be the maximum value of the RTT of the service link and can be applied to Msg3 transmission. Even if the common TA of the service link is configured for UL timing synchronization, the corresponding value may be different from the value of Koffset. When Koffset is configured as the maximum value of the RTT of the service link, the UE with GNSS capability may not attempt to access the corresponding beam or cell when the estimated RTT of the service link is greater than Koffset.

Proposal 1:	In the initial access, Koffset can be configured regardless of the configuration of the common TA. Koffset can be the maximum value of RTT of the service link.

Koffset is related to the UE-specific TA and the maximum differential delay in a beam or a cell. When the maximum differential delay between beams is large, Koffset may be configured with a beam-specific parameter to reduce processing time for initial access. 

Proposal 2:	In the initial access, Koffset can be broadcast through SIB as a beam-specific parameter. 

In addition, a UE-specific parameter can be configured for Koffset update. In order to adjust Koffset for each UE, a difference value between the beam-specific Koffset configured for initial access and the value reflecting the UE-specific TA can be transmitted to the UE. The difference value indicated to the UE may be transmitted by DCI. For this, after configuring in RRC, the corresponding index can be transmitted through DCI. Alternatively, the difference value can be reflected through extension of value ranges of K1 and K2. The UE performs Koffset update by reflecting the difference value to the beam-specific Koffset. Since Koffset is related to UE-specific TA, if the UE performs autonomous TA update, it may be necessary to reflect the updated TA for Koffset at the gNB.

Proposal 3:	A UE-specific parameter can be configured for Koffset update. In order to adjust Koffset for the UE, a difference value between the beam-specific Koffset configured for initial access and the value reflecting the UE-specific TA can be transmitted to the UE.

Conclusions
In this contribution, we present our considerations for timing relationship enhancement in NTN scenarios.  Based on the discussion, we make the following proposal.
Proposal 1:	In the initial access, Koffset can be configured regardless of the configuration of the common TA. Koffset can be the maximum value of the RTT of the service link.
Proposal 2:	In the initial access, Koffset can be broadcast through SIB as a beam-specific parameter.
Proposal 3:	A UE-specific parameter can be configured for Koffset update. In order to adjust Koffset for the UE, a difference value between the beam-specific Koffset configured for initial access and the value reflecting the UE-specific TA can be transmitted to the UE.
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