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1. Introduction
In RAN4#99-e meeting, the GNSS-related requirements were discussed and a way forward was agreed in [1]. In this contribution, we further discuss the remaining NTN GNSS related issues. 
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
2.1. GNSS requirements
[bookmark: _Hlk66196523]Issue 1: Baseline for defining NTN RRM requirements
Agreement in RAN4#99-e meeting:
· Take GNSS requirements in 38.171 as the baseline for defining NTN RRM requirements. FFS on specific values, and feeder link uncertainty currently under discussion by RAN1.
Several scenarios are covered by TS 38.171[2]. From our point of view, the ‘moving scenario and periodic update’ is the typical scenario in NTN, the corresponding minimum requirements are in Table 1. We propose to use 50m as the baseline for defining NTN RRM requirements.
Table 1. Minimum requirements (moving scenario and periodic update)
	System
	Success rate
	2-D position error
	Periodical reporting interval

	All
	95 %
	50 m
	2 s


Regarding feeder link uncertainty, based on RAN1’s progress, whether to define a separate accuracy requirement for Common TA(NTA,common) is still under discussing. Hence, we propose to focus on NTA,UE-specific first. Moreover, the NTA,common error may need to be counted in Te requirements, or define a separate accuracy requirement. Therefore, it is better to discuss this issue in RRM Timing thread.
Proposal 1: For 2-D position error of GNSS requirements, use 50m as the baseline for defining NTN RRM requirements. 
Issue 2: GNSS accuracy assumptions for different RRM requirements
· FFS. Finalize which RRM requirements will be affected by GNSS accuracy first.
After checking all RRM requirements, at least timing related requirements and CHO related requirements will be impacted by GNSS accuracy assumptions, then whether these requirements use same or different GNSS accuracy assumption should be discussed. For timing related requirements, some GNSS accuracy assumptions were proposed by companies, such as 20m, 50m or 100m etc. For CHO related requirements, RAN4 have not achieved agreements or initial proposal yet. It is ok for us to the discuss GNSS accuracy assumption case by case, then finally to decide use the same (the most stringent requirement) or different GNSS accuracy assumption for each case. In this stage, we think the GNSS accuracy is a UE capacity, use the most stringent requirements seems more reasonable.
Observation 1: At least timing related requirements and CHO related requirements will be impacted by GNSS accuracy assumptions.
Proposal 2: Prefer to use the stringent requirement for all GNSS related RRM requirements.
Issue 3: Applicability of GNSS requirements in RRC-IDLE/INACTIVE mode
Agreement in RAN4#99-e meeting:
· Whether the requirements can be applied to terminals in RRC-IDLE and RRC-INACTIVE mode should be further studied.
· Proponents should elaborate on the association of GNSS with the cellular modem status.
Here we would like to clarify the association of GNSS with the cellular modem status. First, the UE in RRC-IDLE/INACTIVE mode needs GNSS information to acquire its position, then calculate UE-specific TA and transmit PRACH. Second, RAN4 have already achieved the consensus that the GNSS requirements in TS 38.171 can be a baseline. However, the TS 38.171 point out that the minimum A-GNSS performance requirements are specified in clauses 5 and 6 for RRC-CONNECTED state. 
	[bookmark: _Toc5282121][bookmark: _Toc29812319][bookmark: _Toc29812428][bookmark: _Toc37140299][bookmark: _Toc37140586][bookmark: _Toc37140704][bookmark: _Toc37268654][bookmark: _Toc45880059]4.5	RRC states
The minimum A-GNSS performance requirements are specified in clauses 5 and 6 for RRC_CONNECTED state. The test and verification procedures are separately defined in annex B.


Therefore, whether the GNSS requirements in TS 38.171 can be the baseline for RRC-IDLE/INACTIVE mode UE is a valid issue which need to be studied.
3. Conclusion
In this contribution, we discuss the NTN GNSS requirements and provide our proposals. The proposals are:
Proposal 1: For 2-D position error of GNSS requirements, use 50m as the baseline for defining NTN RRM requirements. 
Observation 1: At least timing related requirements and CHO related requirements will be impacted by GNSS accuracy assumptions.
Proposal 2: Prefer to use the stringent requirement for all GNSS related RRM requirements.
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