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1. Introduction
In RAN4#98bis-e meeting, the general NR NTN RRM requirements were discussed and a way forward was agreed in [1]. In this contribution, we further discuss the NTN GNSS related issues. 
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
2.1. GNSS requirements
[bookmark: _Hlk66196523]Issue 1: Reference GNSS scenario
Agreement in RAN4#98bis-e meeting:
· Typical and worst-case scenario parameters are FFS. For worst-case parameters, the following minimum requirements can be used as starting point: 
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	100 m
	20 s


· FFS how much total timing error budget the UE can consume
· FFS on how to narrow down from 3GPP spec such as 38.171 to avoid extensive discussion
The worst-case scenario should be considered with first priority; Considering that the total timing error (Te requirements in NTN) should be smaller than the length of CP, if we use 100m as the position error, then the total timing error will exceed the CP when UL SCS is 30kHz and 60kHz or the SCS of SSB is 30kHz in FR1. Therefore, we propose to use 50m position error for worst-case in order to limit the total timing error.
For the typical case, 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. 
Table 1. Minimum requirements for typical-case scenario (moving scenario and periodic update)
	System
	Success rate
	2-D position error
	Periodical reporting interval

	All
	95 %
	50 m
	2 s


However, the requirements in TS 38.171 are the minimum requirements. In the civil and commercial use cases, the position error can usually reach 20m. Therefore, we are also support to further enhance the position error decreasing to 20m in the typical case.
To be noted, the A-GNSS requirements in TS 38.171 is applicable for the terminals in RRC-CONNECTED mode. Therefore, we think TS 38.171 can be a baseline for terminals in RRC-CONNECTED mode, and whether the related requirements can be applied to terminals in RRC-IDLE and RRC-INACTIVE mode should be further studied.
[bookmark: _Hlk70517377]Proposal 1: 
· [bookmark: _Hlk70516156]The worst-case scenario should be considered with first priority; the corresponding minimum requirements are as below:
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	50m
	20 s


· The typical-case scenario can be studied as well, the corresponding minimum requirements are as below:
	System
	Success rate
	2-D position error
	Periodical reporting interval

	All
	95 %
	20m
	2 s


Proposal 2: Whether the requirements can be applied to terminals in RRC-IDLE and RRC-INACTIVE mode should be further studied.

Issue 2: Impact of time to first fix/time to subsequent fix on RRM requirements
Agreement in RAN4#98-e meeting:
· RAN4 shall figure out the accuracy or response time difference between TTFF and TTFS before concluding this issue. The impact on specific RRM requirements and respective scenarios is FFS.
For the response time in the worst-case above, the response time should be smaller in TTSF scenario. However, in NTN scenario, the application scenario of the response time is not clear now. Therefore, we propose to keep 20s as the starting point and do the further enhancement if needed. 
Proposal 3: Keep 20s response time as the starting point, perform further enhancement if TTSF application scenario is needed.

3. Conclusion
In this contribution, we discuss the NTN GNSS requirements and provide our proposals. The proposals are:
Proposal 1: 
· The worst-case scenario should be considered with first priority; the corresponding minimum requirements are as below:
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	50m
	20 s


· The typical-case scenario can be studied as well, the corresponding minimum requirements are as below:
	System
	Success rate
	2-D position error
	Periodical reporting interval

	All
	95 %
	20m
	2 s


Proposal 2: Whether the requirements can be applied to terminals in RRC-IDLE and RRC-INACTIVE mode should be further studied.
Proposal 3: Keep 20s response time as the starting point, perform further enhancement if TTSF application scenario is needed.
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