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1. Introduction
In RAN#97e meeting, RAN4 has some initial discussion on RRM requirement for NTN system, and the WF on NR NTN RRM requirements was approved in [1]. And the WF on timing related requirements are copied as follows.
	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.


In this contribution, we discuss the timing requirements for NTN system and provide our proposals.
2. Discussion
TA estimation accuracy
In RAN1, the enhancement on UL time synchronization for NTN was discussed for UE pre-compensation of large propagation delay. And it was agreed the NTN UE shall support UE specific TA calculation for initial PRACH. RAN1 has reached the following agreement.
	Agreement:
An NTN UE in RRC_IDLE and RRC_INACTIVE states is required to at least support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.


Timing advance is to hold the uplink slot boundaries for a given numerology from different UE within a cell are approximately time aligned at the base station side. More specifically, any timing misalignment be different UE in one cell should be within the CP. Thus, it is necessary to introduce the accuracy requirement to guarantee the calculated UE specific TA applied by the UE is accuracy enough for initial PRACH transmission. According to RAN1’s agreement, the UE specific TA is calculated based on UE’s GNSS-acquired position and the serving satellite ephemeris. Hence, the accuracy of UE specific TA estimation may depend on the accuracy of GNSS positioning and the accuracy of ephemeris information calculation. However, the GNSS positioning and satellite ephemeris calculation is out of 3GPP scope, it is FFS in RAN4 to introduce the accuracy requirement for GNSS positioning and ephemeris information calculation.
Observation 1: The accuracy of UE specific TA estimation may depend on the accuracy of GNSS positioning and the accuracy of ephemeris information calculation.
Proposal 1: RAN4 is to introduce the accuracy requirement for the UE specific TA estimation for an NTN UE in RRC_idle and RRC_inactive mode.
TA adjustment accuracy
The timing advance adjustment accuracy is specified in section 7.3.2.2 in TS38.133:
The UE shall adjust the timing of its transmissions with a relative accuracy better than or equal to the UE Timing Advance adjustment accuracy requirement in Table 7.3.2.2-1, to the signalled timing advance value compared to the timing of preceding uplink transmission. The timing advance command step is defined in TS 38.213 [3].
Table 7.3.2.2-1: UE Timing Advance adjustment accuracy
	UL Sub Carrier Spacing(kHz)
	15
	30
	60
	120

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc
	±32 Tc



According to the table above, it is observed that the defined UE timing advance adjustment accuracy is proportional scaling with the SCS. The TA adjustment change step is defined as [image: ]for a SCS of [image: ]kHz, and the TA adjustment accuracy is specified as ±1/4 of TA adjustment step. RAN1 is still discussing whether the common TA corresponds to the Round Trip Delay between the reference point and the satellite for UL synchronization will be defined in NTN, which may impact the TA adjustment step size. However, we think the TA adjustment accuracy can be defined as the same ratio of the TA adjustment step size (±1/4 of TA adjustment step) specified for legacy NR.
Observation 2: The TA adjustment accuracy requirement depends on whether the common TA mechanism is introduced or not, which is being discussed in RAN1.
Proposal 2: the TA adjustment accuracy can be defined as the same ratio of the TA adjustment step size (±1/4 of TA adjustment step) specified for legacy NR.
3. Conclusion
In this contribution, we discussed the timing related requirements for NR NTN system and provide our proposals as follows.
Observation 1: The accuracy of UE specific TA estimation may depend on the accuracy of GNSS positioning and the accuracy of ephemeris information calculation.
Proposal 1: RAN4 is to introduce the accuracy requirement for the UE specific TA estimation for an NTN UE in RRC_idle and RRC_inactive mode.
Observation 2: The TA adjustment accuracy requirement depends on whether the common TA mechanism is introduced or not, which is being discussed in RAN1.
Proposal 2: the TA adjustment accuracy can be defined as the same ratio of the TA adjustment step size (±1/4 of TA adjustment step) specified for legacy NR.
4. Reference
[1]	R4-2017350	WF on NR NTN RRM requirements, Thales

image2.wmf
m

2

64

16

c

T

×

×


image3.wmf
15

2

×

m


