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1. Introduction
In RAN4#98bis-e meeting, a way forward on NTN RRM requirements was approved [1]. After discussion, some agreements about RRM have been reached, more issues are FFS. This document will discuss these issues further and present our understanding and proposals.

2. Discussion
Here following FFS issues for NTN GNSS-related requirements will be discussed and analyzed one by one.
Issue 2-1: Definition of GNSS requirements
In way forward [1], it is listed as below:
	No further discussion on whether the satellite or HAPS has on-board GNSS. Further study on the precision of the ephemeris data.



We think the precision of the ephemeris data are work of satellite control system, and out of RAN4 scope either. RAN1 has discussed there may be two modes for ephemeris data, i.e. satellite PVT mode and track parameter mode. UE should estimate and extrapolate the PVT data based on ephemeris data. The accuracy of extrapolate the PVT data of satellite will be different based on different ephemeris data modes. RAN4 can study on the precision of extrapolate the PVT data of satellite based on different ephemeris data modes.
Proposal 1: The precision of ephemeris data are out of RAN4 scope. RAN4 can study on the precision of extrapolate the PVT data of satellite based on different ephemeris data modes.

Issue 2-2: Consideration of on-board GNSS equipment
As discussed in issue 2-1, we think the precision of ephemeris data are out of RAN4 scope. No further discussion is need on whether the satellite or HAPS has on-board GNSS. For estimating impact of precision of ephemeris data on RRM requirements, the precision of ephemeris data and mode can be clarified by the NTN gNB vendor.
Proposal 2: No further discussion is need on whether the satellite or HAPS has on-board GNSS. The precision of ephemeris data and mode can be clarified by the NTN gNB vendor.

Issue 2-4: Criteria of GNSS accuracy
It is agreed that GNSS accuracy enhancements are out of RAN4 scope. GNSS accuracy (e.g. as a function of UE GNSS capability) and side conditions and exact impact on the RRM requirements are FFS. By our understanding, the GNSS accuracy used by UE can be clarified by NTN UE vendor, or report to network as UE capability. The GNSS accuracy used by UE may be a considering factor for specifying NTN RRM requirements.
Proposal 3: The GNSS accuracy used by UE can be clarified by NTN UE vendor, or report to network as UE capability. The GNSS accuracy used by UE may be a considering factor for specifying NTN RRM requirements.

Issue 2-8: Reference GNSS scenario
In WF [1], it is concluded as following:
· 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
We think it is good idea that the minimum requirements defined in TS38.171 can be used as starting point. But what requirements used for specifying NTN RRM requirements need further discussion. The 100m position error of worst case may not be aproprate because we are defining NTN RRM requirements, not defining GNSS requirements. The side condition should be level and SINR of SSB or other reference signal, not the GNSS signal. Typical accuracy of GNSS may be more applicable for defining NTN RRM requirements.
The max response time defined in TS38.171 are for LPP, i.e. from UE received a LPP command from LMF to UE report positioning results by GNSS. It is not applicable for defining RRM requirements for NTN UE because the GNSS should always turn on, GNSS is not triggered by command from outside and no need to report data to network.
Proposal 4: Typical accuracy of GNSS may be more applicable for defining NTN RRM requirements. The max response time defined in TS38.171 are not applicable for defined RRM requirements for NTN UE.

3. Conclusion
This document discussed the topic of GNSS-related requirements and presented our proposals as below:
Proposal 1: The precision of ephemeris data are out of RAN4 scope. RAN4 can study on the precision of extrapolate the PVT data of satellite based on different ephemeris data modes.
Proposal 2: No further discussion is need on whether the satellite or HAPS has on-board GNSS. The precision of ephemeris data and mode can be clarified by the NTN gNB vendor.
Proposal 3: The GNSS accuracy used by UE can be clarified by NTN UE vendor, or report to network as UE capability. The GNSS accuracy used by UE may be a considering factor for specifying NTN RRM requirements.
Proposal 4: Typical accuracy of GNSS may be more applicable for defining NTN RRM requirements. The max response time defined in TS38.171 are not applicable for defined RRM requirements for NTN UE.
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