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Introduction
In RAN4 #99-e meeting, the timing requirements for NR NTN were discussed and the conclusions were captured in WF [1]. This paper will give our considerations on UE specific TA estimation error and initial transmit timing requirements.
Discussion
UE specific TA estimation error
	· Whether to define a separate accuracy requirement for self-estimated TA common ()
· Option 1: Yes (THALES, Ericsson)
· Option 2: No (Apple, Xiaomi, Huawei, Qualcomm, CATT, CMCC, LGE)
· Whether to define a separate accuracy requirement for the combination of  
· Option 1: Yes (THALES, Ericsson)
· Option 2: No (Apple, Xiaomi, Huawei, Qualcomm, CATT, LGE)


TA common is calculated and configured by the network. The accuracy for TA common, which is the error between real TA common derived from the feeder link RTT and calculated TA common, is dependent on the implementation at network and is not testable for UE. Therefore, it is not necessary to define a separate accuracy requirement for TA common. 
Proposal 1: Do not define a separate accuracy requirement for TA common.  
As discussed before, TA common is controlled by the network while UE specific TA is estimated and applied by UE itself. Chances are that the update periodicity for TA common is not aligned with that for UE specific TA. The motivation and benefits for defining a separate requirement for the combination of  are not clear. 
Proposal 2: Do not define a separate accuracy requirement for the combination of 
Initial transmit timing requirements
	· The composites should be considered for initial transmit timing requirement in NTN (Te_NTN)
· Option 1: (QC, Xiaomi, Huawei, LGE, ZTE, NEC, CMCC)
· UE position estimation error
· Serving-satellite position estimation error
· The current UE transmit timing error requirement
· Option 1a: (LGE, MTK, Huawei, ZTE)
· GNSS inaccuracy
· The current UE transmit timing error requirement
· Option 2: (Apple)
· legacy Te
· UE specific TA estimation error (without ephemeris uncertainty)
· Option 3: (THALES, Ericsson)
· The accuracy of UE specific TA estimation (N_(TA,UE-specific)) and self-estimated TA common (N_(TA,common)) is counted into the UE transmit timing error requirement.
· GNSS position error assumption for Te_NTN
· Option 1: (QC, LGE)
· at least 50m, and further relax up to 100m
· Option 2: (Xiaomi, CATT, THALES, Apple)
· 50m
· Option 3: (CMCC, CATT)
· 50m as the worst case and 20m as the typical case
· Option 4: (MTK, Xiaomi, THALES, NEC, Intel)
· For UL SCS of 15/30 kHz: <= 50 m 
· For UL SCS of 60/120 kHz: <= 30 m
· Option 5: (Apple, LGE, Nokia)
· The worst case: 100m


As per RAN1 agreement, the TA value used to UE in both RRC idle/inactive state and connected state consists of the existing NTA and NTA,offset, as well as newly introduced TA common and UE specific TA. The timing error for the formal two items have been discussed in TN scenario, and timing requirements are specified as Te. The latter two items are to compensate the large propagation delay and are derived based on the position information of UE and serving-satellite. The estimation error for UE position and satellite position should be considered for initial transmit timing requirement in NTN.
Proposal 3: The initial transmit timing requirement should consider UE position estimation error, serving-satellite position estimation error and the legacy requirements Te.
GNSS position requirements are defined in 38.171 and are out of RAN4 scope. We prefer to reuse the requirements defined in 38.171 as the assumption for Te_NTN, rather than defining new requirements for GNSS position. 100m position error for the worst-case can be taken as the baseline, and we are open to further discuss 50m position error if UL signal/data cannot be demodulated well with 100m position error. 
Proposal 4: Use 100m position error defined in 38.171 as the assumption for Te_NTN. 
Conclusion
In this contribution, our considerations on the NTN timing requirements and the following proposals are given.
Proposal 1: Do not define a separate accuracy requirement for TA common.
Proposal 2: Do not define a separate accuracy requirement for the combination of 
Proposal 3: The initial transmit timing requirement should consider UE position estimation error, serving-satellite position estimation error and the legacy requirements Te.
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