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Introduction
The work item on solutions for NR to support non-terrestrial networks (NTN) was approved at RAN#86 in [1]. One of the objectives is timing relationship enhancement to address the identified issues due to long propagation delays, large Doppler effects, and moving cells in NTN. In this contribution, we discuss our views on the remaining issues of timing relationship enhancements in NTN.
Discussion 
K_offset update
In RAN1 107 e-meeting, the following agreements were made:
For determining UE specific K_offset 
· Option 2: MAC CE provides a differential UE specific K_offset value. The full UE specific K_offset value equals the cell specific K_offset value minus the differential UE specific K_offset value.
· FFS: whether/how to resolve ambiguity of which cell-specific K_offset value to use during the SIB modification period

In RAN1 107 e-meeting, there were discussions on the FFS issue. For the cell-specific K_offset carried by SIB, during the SIB modification period, different UEs may receive the update at different occasions and/or beams. Therefore, some companies assumed that different UEs may deployed the updated at different times which leads to ambiguity. However, from the perspective the parameter modification/ update, there is no difference between the cell-specific K_offset and other parameters carried by SIB. The ambiguity does not appear to the update of the existing parameters. The gNB could apply both the old and new cell-specific K_offset during the SI update period. Furthermore, the SI update does not happen frequently. We prefer to leave this issue to gNB implantation. 
Proposal 1 [bookmark: _Ref86413927][bookmark: _Ref95209724]There is no ambiguity of which cell-specific K_offset value to use during the SIB modification period. It could be handled by gNB implementation as legacy. 

K1/K2 range extension  
In RAN1#104-e, the following was agreed.
Agreement:
For unpaired spectrum, extend the value range of K1 from (0..15) to (0..31) 
FFS: Whether there is an impact on the size of the PDSCH-to-HARQ_feedback timing indicator field in DCI.
The intention for K1 range extension is to support more flexible network scheduling flexibility in case of an NTN UE operated in TDD or half-duplex FDD modes for e.g., ATG scenario. In Rel-15/16, PDSCH-to-HARQ_feedback timing indicator field size can be up to 3 bits and the actual field length depends on the number of RRC configured K1 values. Since there is no agreement on increasing the number of candidate K1 values beyond 8, there should not be any impact on the size of the PDSCH-to-HARQ_feedback timing indicator field. However, a concern was raised in the previous meeting that this can impact the scheduling flexibility. In [2], feature lead recommended to provide input on whether it is necessary to address the following scenario to make further progress on this topic. 
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Figure 1 Recommended scenario for discussion from [2]
Figure 1 Recommended scenario for discussion from [2]
As the example shown above, for the scheduling with larger HARQ process number, since currently the DCI field (3 bits) can only support 8 different K1 candidates, the flexibility of scheduling is quite limited. So, there is need to further enhance it, e.g., extending the value range with 4 bits or other solutions.
In our opinion, even if such a scenario is to be addressed, scheduling flexibility can be increased without increasing DCI size e.g., by introducing solutions such as configurable/fixed offset or configuring different sets of candidates K1 values for PDSCH in different slots.
Proposal 2 [bookmark: _Ref86257031]There is no need to extend the size of the PDSCH-to-HARQ_feedback timing indicator field in DCI when the range of the K1 value is extended. 

Conclusion 
From the discussion, we have the following observations and proposals: 
Proposal 1. There is no ambiguity of which cell-specific K_offset value to use during the SIB modification period. It could be handled by gNB implementation as legacy.
Proposal 2. There is no need to extend the size of the PDSCH-to-HARQ_feedback timing indicator field in DCI when the range of the K1 value is extended
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