[bookmark: OLE_LINK26]3GPP TSG RAN WG1 #108-e			R1-2202241
e-Meeting, February 21st – March 3rd, 2022

Agenda Item: 	8.4.1
Source: 	Baicells
[bookmark: Title]Title:	Remaining issues on timing relationship enhancement for NTN
[bookmark: DocumentFor]Document for:	Discussion and Decision

[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
In this contribution, we discuss some remaining issues on timing relationship enhancement for NTN.

[bookmark: _Ref129681832]Discussion on timing relationship enhancement for NTN

In the meeting of #106bis-e, the following agreement was made on the issue of cell specific K_offset update. The remaining FFS is regarding the ambiguity issue of K_offset during SIB modification period.
Agreement:
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 our view, there are 2 aspects to be considered on this issue.

1. when the updated cell-specific K_offset value shall take effect.  
In case of cell-specific K_offset value update, the NW and UE must have same understanding on the applicaton time of the new cell-specific K_offset value. 
The cell-specific K_offset update signaling is transmitted to UEs by SIB in a SI-window. The SI-window may have repetitions in a modification period, and it is uncertain in which SI-window the UE receives the SIB. Therefore, It is necessary to define the application time of the updated cell-specific K_offset.
Observation 1: It is necessary to define the application time of the updated cell-specific K_offset so that the NW and UE can have same understanding.

We prefer to define the application time of the updated cell-specific K_offset to be the end of the modification period that contains the SIB for cell-specific K_offset update. 
Proposal 1: Define the application time of the updated cell-specific K_offset to be the end of the modification period that contains the SIB for cell-specific K_offset update. 

2. whether K_offset update may cause conflict in uplink scheduling
As we know，K_offset is to delay uplink scheduling. When K_offset is updated, and if the new K_offset is less than the old one, the uplink scheduling delay becomes shorter, therefore uplink scheduling based on the new K_offset may overlap with the uplink scheduling base on the old one, and scheduling conflict may happen if no extra measures are taken. As illustrated in Figure 1.
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Figure 1. UL scheduling conflict due to Koffset update

Observation 2: When K_offset is updated, and if the new K_offset is less than the old one, uplink scheduling based on the new K_offset may conflict with the uplink scheduling base on the old one. 

To avoid conflict in uplink scheduling the NW should take measures. For example, in the conflict zone, the NW should not scheduling PUSCH. In our view, in case of dynamic uplink channel scheduling, the issue can be left to network implementation. In other cases, further discussion is suggested.

Proposal 2: In case of dynamic uplink channel scheduling, conflict issue caused by K_offset update can be solved by network implementation. In other cases, further discussion is suggested. 

For PUSCH transmission with configured grant, if K_offset is updated, there may be a few Options:
Option1: Release confiured grant before the application of new K_offset.
Option2: Continue the transmission based on the new K_offset meanwhile avoiding the conflict zone is necessary.

Proposal 3: In case of PUSCH transmission with configured grant and if K_offset is updated or will be updated,
- Option1: Release configured grant before the application of new K_offset.
- Option2: Continue the PUSCH transmission with configured grant based on the new K_offset but conflict zone should be avoided.
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Conclusions
[bookmark: _Ref124671424][bookmark: _Ref71620620][bookmark: _Ref124589665]In this contribution, we discussed some remaining issues on timing relationship enhancement in NTN and got the following observations and proposals:

Observation 1: It is necessary to define the application time of the updated cell-specific K_offset so that the NW and UE can have same understanding.
Proposal 1: Define the application time of the updated cell-specific K_offset to be the end of the modification period that contains the SIB for cell-specific K_offset update. 
Observation 2: When K_offset is updated, and if the new K_offset is less than the old one, uplink scheduling based on the new K_offset may conflict with the uplink scheduling base on the old one. 
Proposal 2: In case of dynamic uplink channel scheduling, conflict issue caused by K_offset update can be solved by network implementation. In other cases, further discussion is suggested. 
Proposal 3: In case of PUSCH transmission with configured grant and if K_offset is updated or will be updated,
[bookmark: _GoBack]- Option1: Release configured grant before the application of new K_offset.
- Option2: Continue the PUSCH transmission with configured grant based on the new K_offset but conflict zone should be avoided.
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