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Introduction
In RAN4#99-e, the following WF has been approved.
	R4-2108350, WF on timing requirements for NR NTN, Xiaomi
The assumptions will be used to define gradual timing adjustment requirements for NTN network
· Option 1: UE performs timing adjustment for downlink reception timing drifting and UE specific TA change separately. (Huawei, MTK, Ericsson, Xiaomi)
· Option 2: UE performs timing adjustment with combining downlink reception timing drifting and UE specific TA change as one adjustment. (Huawei, Apple, QC, THALES, CMCC, Intel)


In this contribution, we analyse both options and provide our suggestions.
Discussion
In Rel-16 NR, gradual timing adjustment (GTA) is used to allow UE to perform autonomous UL timing adjustment to handle the DL reception timing drifting. The DL timing drifting is caused mainly from the frequency error and the propagation delay due to UE mobility. UE performs DL timing estimation based on SSB signals. The GTA can be triggered when the reference timing exceeds . See TS 38.133, Clause 7.
	3GPP TS 38.133 V16.6.0, Clause 7.1.2.1
When the transmission timing error between the UE and the reference timing exceeds  then the UE is required to adjust its timing to within . The reference timing shall be  before the downlink timing of the reference cell.


In Re-17 NTN, a new timing adjustment has been introduced. The UE specific TA denoted by  is the UE self-estimated TA to pre-compensate for the service link delay, calculated by its GNSS-acquired position and the serving satellite ephemeris. The UE specific TA may allow UE to perform autonomous UL timing adjustment as well. 
Comparing the GTA and UE-specific TA, some differences can be found: 
1) GTA compensates the DL delay including the service link delay and the feeder link delay, but UE-specific TA compensates the service link delay only, 
2) GTA is determined by SSB measurement, but UE-specific TA is derived by UE location and satellite ephemeris, and 
3) GTA is triggered when the reference timing exceeds the define error threshold , but UE-specific TA has no clear trigger point, or at least the trigger point has not been defined in RAN1.
[bookmark: _Toc75787483]Gradual timing adjustment is used for DL reception timing drifting including the service link delay and the feeder link delay, but the UE specific TA is used for the service link delay only. 
[bookmark: _Toc75787484]Gradual timing adjustment is based on SSB measurement, but UE-specific TA is based on UE location and satellite ephemeris.
[bookmark: _Toc75787485]Gradual timing adjustment has a clear trigger point, but UE-specific TA has no trigger point.
Based on the comparison, it may have more spec impact to support option 2: UE performs timing adjustment with combining downlink reception timing drifting and UE specific TA change as one adjustment. Especially, it may put a non-necessary constraint that UE-specific TA can only be adjusted when the reference timing exceeds .
With this concern, we then propose to support option 1: UE performs timing adjustment for downlink reception timing drifting and UE specific TA change separately, to achieve less spec impact. 
[bookmark: _Toc75787481]Support of Option 1: UE performs timing adjustment for downlink reception timing drifting and UE specific TA change separately shall be considered, regarding UE-specific TA has no clear trigger point/condition.
In NTN, the maximum delay variation at the UE side is µs/sec assuming the maximum RTT of 25.77ms. Since the timing drift of µs/sec Ts/sec /200ms, is much larger than the existing Tp and Tq value, the new gradual timing adjustment requirement refered to Tq_NTN can be set to  per 200ms.
[bookmark: _Toc75787482]If Option 1: UE performs timing adjustment for downlink reception timing drifting and UE specific TA change separately can be supported, then the maximum aggregate adjustment rate could be Tq_NTN =  per 200ms.

Conclusion
In this contribution, we have the following observations
Observation 1	Gradual timing adjustment is used for DL reception timing drifting including the service link delay and the feeder link delay, but the UE specific TA is used for the service link delay only.
Observation 2	Gradual timing adjustment is based on SSB measurement, but UE-specific TA is based on UE location and satellite ephemeris.
Observation 3	Gradual timing adjustment has a clear trigger point, but UE-specific TA has no trigger point.

Based on observations, the following proposals are made
Proposal 1	Support of Option 1: UE performs timing adjustment for downlink reception timing drifting and UE specific TA change separately shall be considered, regarding UE-specific TA has no clear trigger point/condition.
Proposal 2	If Option 1: UE performs timing adjustment for downlink reception timing drifting and UE specific TA change separately can be supported, then the maximum aggregate adjustment rate could be Tq_NTN =  per 200ms.

Reference
[bookmark: _Ref9595909][bookmark: _Ref16874156]Chairman’s Notes, 3GPP TSG RAN WG1 #105 e-meeting
Chairman’s Notes, 3GPP TSG RAN WG2 #114 e-meeting
R4-2108350, WF on timing requirements for NR NTN, Xiaomi
