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Introduction
The following agreements on timing relationships for NTN made in RAN1 #104b-e are related to the subsequent discussion [1]:
Agreement:
For updating K_offset after initial access, at least one of the following options is supported:
· Option 1: RRC reconfiguration
· Option 2: MAC CE
FFS: Other options

Agreement:
· For determination of cell-specific K_offset in system information, down-select one option from below:
· Option 1: Signal one offset value for K_offset
· Note: For example, the value is expected to cover the RTT of service link plus the RTT between serving satellite and reference point
· Option 2: Signal a first offset value and a second offset value. K_offset is equal to the sum of the two offset values
· Note: For example, the first offset value is expected to cover the RTT between serving satellite and reference point or is determined by common TA, and the second offset value is expected to cover RTT of service link

Agreement:
Confirm the following working assumption:
Introduce K_offset to enhance the adjustment of uplink transmission timing upon the reception of a corresponding timing advance command.

Agreement:
When UE is not provided with K_offset value other than the one signaled in system information, the K_offset value signaled in system information is used for all timing relationships that require K_offset enhancement.

Agreement:
UE can be provided by network with a K_mac value.
· When UE is not provided by network with a K_mac value, UE assumes K_mac = 0.

[bookmark: _Ref473802466][bookmark: _Ref462669569]In this document, we discuss K_offset update and associated TA reporting.
Discussions
During the connection of a UE, service link RTD may change rapidly and several K_offset updates may be preferred. For this reason, update through MAC-CE is preferred. 
Proposal 1: Support updating K_offset after initial access at least by MAC-CE
· FFS: details of signaling

One way to support UE specific K_offset is to let UE report its timing advance (TA) including both UE autonomous timing advance and accumulated TA commands, e.g., in message 3 or 5, and to use the reported TA rounded up to a whole number in slots or ms as the new K_offset. For LEO satellites, the RTD can change as satellites moves. To support minimized scheduling delay with varying RTD, periodic report of TA and updating of K_offset can be supported. 
[bookmark: _Hlk78834956]Proposal 2: Support UE specific TA report by MAC-CE
· FFS: details of signaling

Proposal 3: Support periodic TA report. 

Conclusions
In this contribution, we have discussed issues related to K_offset update in NTN with following proposals:
Proposal 1: Support updating K_offset after initial access at least by MAC-CE
· FFS: details of signaling

Proposal 2: Support UE specific TA report by MAC-CE
· FFS: details of signaling

Proposal 3: Support periodic TA report. 
[bookmark: _Ref457730460][bookmark: _Ref450735844][bookmark: _Ref450342757]References	
[1] [bookmark: _Hlk24117808][bookmark: _Ref461383190]Chairman’s note, 3gpp RAN1 #104b-e.
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