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Introduction
In RAN 102e meeting, it was agreed [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.


In this paper, we discuss our views on K_offset in initial access and updating K_offset after initial access.

K_offset in initial access 
In RAN 102e meeting, it was agreed that the information of K_offset used in initial access is carried in system information [1].
	[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.


[bookmark: OLE_LINK5][bookmark: OLE_LINK6]As we know, the main motivation of introducing K_offset is to handle the offset between the UE’s DL and UL frame timing in NTN. Based on implicit signaling of K_offset in system information, e.g., K_offset is equal to UE specific TA or K_offset is derived based on ra-ResponseWindow and an offset for the start of the ra-ResponseWindow in system information, UE cannot determine a suitable value of K_offset. In our view, determining K_offset based on common TA and/or RAR window will restrict configuration flexibility and its benefit is not clear. Explicit signaling of K_offset used in initial access in system information should be considered.
Proposal 1: Explicit signaling of K_offset used in initial access in system information should be considered.
In the last meeting, the following methods on how to configure K_offset were mainly discussed. 
	Option 1: A cell-specific value of K_offset is configured in system information.
Option 2: One or more beam-specific values of K_offset are configured in system information.
Option 2b: A value of K_offset is configured per beam or per cell in system information.
Option 3: K_offset is equal to UE specific TA.
Option 4: K_offset is equal to common TA.
Option 4b: K_offset is derived from beam-specific common TA.
Option 5: A cell-specific K_offset is derived based on ra-ResponseWindow and an offset for the start of the ra-ResponseWindow in system information.



Since a cell in the NTN scenario may contain multiple beams and the coverage area of the cell is relatively large, the cell-specific value of K_offset configuration will bring more serious end-to-end latency. In our view, beam-specific values of K_offset configuration can achieve a good trade-off between end-to-end latency and signaling overhead. Since the association between SSB, BWP and beam is unclear, how beam-specific values of K_offset will be signaled, in one cell-specific SIB or separate beam-specific SIBs and which SIB could be further discussed w.r.t overhead and impact to specification. 
Proposal 2: Beam-specific values of K_offset configuration for initial access should be supported.

Updating Koffset after initial access
For initial access, the value of K_offset used is cell specific or beam specific. It needs to be used by all the UEs in the cell or beam. In TR 38.821, the maximum satellite beam size can be up to 3500 km for GEO and 1000 km for LEO, resulting in up to 10.3ms for GEO and 3.2ms for LEO maximum differential delay within a satellite beam. Even with one beam mapped to one cell, in such a large cell, the RTT values of different UEs may differ up to 20.6 ms for GEO and 6.4 ms for LEO. If the UE continues to use the cell specific or beam specific K_offset value broadcast by the system information after initial access, it will cause unnecessary scheduling delay, especially in the scene of earth fixed beam.


Figure 1: The scene of earth fixed beam.
In our view, there are three ways to update K_offset:
Option1: RRC or SIB configures some candidate values of K_offset, and the network dynamically indicates the value of K_offset through DCI.
Option2: Update the value of K_offset in a semi-static way. For example, the network can update the value of K_offset through MAC CE or RRC reconfiguration.
Option3: UE updates the value of K_offset based on predefined rules. For example, network configures a value list of K_offset {K0, K1 K2, K3} and an update cycle (P), and the UE sequentially determines the current value of K_offset from the value list of K_offset according to the update cycle (P), as shown in the figure below.


Figure 2: Example of UE updates the value of K_offset based on predefined rules
[bookmark: _GoBack]For option1, DCI needs to add a few bits to indicate the value of K_offset. Increasing the DCI size requires evaluation of PDCCH reception performance and will bring a lot of standardization work.
For option2, considering RTT may be rapidly changed in LEO scenario, frequent update with dedicated RRC signaling is not desired.
For option3, it can avoid the serious signaling overhead caused by frequently updating the K_offset value and achieves a good tradeoff between signaling overhead and update of K_offset value.
Proposal 3: UE updates the value of K_offset based on predefined rules should be considered.

Conclusion
As summary, we have the following proposals.
Proposal 1: Explicit signaling of K_offset used in initial access in system information should be considered.
Proposal 2: Beam-specific values of K_offset configuration for initial access should be supported.
Proposal 3: UE updates the value of K_offset based on predefined rules should be considered.
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