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1. Introduction

In last RAN4 meeting, a WF [1] was approved on Rel-17 NR NTN RRM requirements 
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In this document, we provide our views on topic #4 timing requirements for NTN RRM.

2. Discussion
In last meeting, RAN4 discussed the following issues for NTN UL Time synchronization requirements:
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· Timing Advance adjustment accuracy

RAN4 agreed that TA adjustment accuracy has to consider the total error budget for regulating TA during a call: ΔUE-pos, ΔSat-pos, Timing Advance adjustment accuracy and TA command resolution error. In addition, it depends on the final total uncertainty budget and the mechanism chosen in RAN1.We think RAN4 should wait for RAN1’s agreement before concluding on TA adjustment accuracy

Proposal 1: RAN4 should wait for RAN1’s agreement before concluding on TA adjustment accuracy.
· Te 

As defined in RAN4, when the transmission timing error between the UE and the reference timing exceeds (Te then the UE is required to adjust its timing to within (Te.  As discussed in RAN1, NTN delay compensation could be considered to solve high doppler shift between satellite and UE, Te may be impacted by the pre-compensation error.
Proposal 2: NTN delay compensation has impact on TA error.

In our view, it is important to control the size of Te to preserve CP. We can accept to reuse existing Te requirements as defined in TS 38.133, but also open to other options which is more restrictive.
Proposal 3：RAN4 further investigate Te based on current NR TN requirements.
· UE Time alignment behaviour
On UE time alignment behaviour, there mainly existing two possible scenarios for UE to adjust its UL timing.
One is UE receiving TA command to adjust the timing of its uplink transmission timing, e.g., with MAC message from gNB to UE that implies the adjustment of TA. It is usually fast timing adjustment. In this case, UE has to adjust TA directly and satisfy the requirements of TA adjustment delay (e.g., k slots) and accuracy, as defined in clause 7.3.2 in TS 38.133. 
The other is UE autonomous timing adjustment due to losing the DL timing while TA is not updated. It is usually gradual timing adjustment. In current RAN4 spec, these adjustments made to the UE uplink timing shall follow some rules, in which UE need to meet the required adjustment step, period and aggregate adjustment rate and so on. As shown in current TS 38.133,
1)
The maximum amount of the magnitude of the timing change in one adjustment shall be Tq.

2)
The minimum aggregate adjustment rate shall be Tp per second.

3)
The maximum aggregate adjustment rate shall be Tq per 200 ms.


where the maximum autonomous time adjustment step Tq and the aggregate adjustment rate Tp are specified in Table 7.1.2.1-1.

In our view, UE autonomous adjustment can compensate the impact of the timing drift within specified maximum transmission timing error. Considering the timing drift of NTN, the current rules may not be feasible, e.g., the maximum aggregate adjustment rate Tq per a period of 200 ms could be not enough. Actually, more discussion is needed for Tp and Tq in RAN4.
Proposal 4: The Gradual timing adjustment rules have to be modified for NTN, including the parameter Tq (Maximum Autonomous Time Adjustment Step) and Tp (Minimum Aggregate Adjustment rate).
Besides, we also agree to reuse the requirements of  NTA_offset，UE timer accuracy as in current  TS 38.133 specification.

Proposal 5：Reuse the requirements of  NTA_offset，and UE timer accuracy as in current  TS 38.133 specification.

3. Conclusion

We provide our view on timing requirements for Rel-17 NR NTN RRM.
Proposal 1: RAN4 should wait for RAN1’s agreement before concluding on TA adjustment accuracy.
Proposal 2: NTN delay compensation has impact on TA error.

Proposal 3：RAN4 further investigate Te based on current NR TN requirements.
Proposal 4: The Gradual timing adjustment rules have to be modified for NTN, including the parameter Tq (Maximum Autonomous Time Adjustment Step) and Tp (Minimum Aggregate Adjustment rate).
Proposal 5：Reuse the requirements of  NTA_offset，and UE timer accuracy as in current  TS 38.133 specification.
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Topic #1: General RAN4 RRM NTN related aspects


Topic #2: GNSS requirements	


Topic #3: PVT Satellite precision


Topic #4: NTN UL Time synchronization requirements


Topic #5: NTN UL frequency synchronization requirement


Topic #6: NTN Measurements


Topic #7: RRM requirements for beam switching	





Topic #4: NTN UL Time synchronization requirements


The following requirements shall be defined but require RAN1 further progress


Timing Advance adjustment accuracy considering


At least the total error budget for regulating TA during a call: ΔUE-pos, ΔSat-pos, Timing Advance adjustment accuracy and TA command resolution error, 


FFS for other cases


Timing error limits & UE Time alignment behaviour


More investigation required for timing error requirement;


FFS: at least CP will have to be preserved.


Timing Issues and Requirements for UE with 2 feeder-links


Service link related, and depending if the feeder-link switch is soft or hard.


Test definition should be considered by RAN4 for NTN delay compensation. The test can be discussed once the core requirements are completed.


We could not reach an agreement, even after modification: “Test definition should be considered by RAN4 for NTN delay compensation. The test can be discussed once the core requirements are completed, if such a test is found feasible”. 
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