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1. Introduction
In RAN4#99e meeting, a way forward on NTN RRM and measurement requirements was approved [1].Some agreements about RRM have been reached, but more issues are FFS. This document will discuss these issues further related with GNSS and present our understanding and proposals.

2. Discussion
In WF [1], the topic #4 is about GNSS requirements. There are following topics need further discussion.
Issue 4-1-1: Baseline for defining NTN RRM requirements
It is agreed that 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.
In 38.171, there are A-GNSS minimum performance requirements for UE supports A-GPS L1 C/A only and UE supports other or additional GNSSs. The A-GSNN minimum performance requirements include Sensitivity, Nominal accuracy, Dynamic range, Multi-path scenario, and Moving scenario and periodic update requirements. The NTN RRM requirements are used to test NTN UE to complete functions and meet performances for communication system, not used to test GNSS performance. That is GNSS is only an assistant application. So, the nominal accuracy of GNSS should be used for NTN RRM requirements and test.
The nominal accuracy for UE supports A-GPS L1 C/A only is defined in 38.171 as following:
------
The position estimates shall meet the accuracy and response time requirements in Table 5.6.
Table 5.6: Minimum requirements
	Success rate
	2-D position error
	Max response time

	95 %
	30 m
	20 s


------
The nominal accuracy for UE supports other or additional GNSSs is defined in 38.171 as following:
------
The position estimates shall meet the accuracy and response time requirements in Table 6.9.
Table 6.9: Minimum requirements
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	15 m
	20 s


------
So it should be reasonable that 30m of position accuracy is adopted for defining NTN RRM requirements.
Proposal 1: Nominal accuracy of GNSS, i.e. 30m, is adopted for defining NTN RRM requirements.
Here, it is noted the max response time is defined in 38.171 as following:
------
Max Response Time is defined as the time starting from the moment that the UE receives the LPP message of type REQUEST LOCATION INFORMATION, and ending when the UE starts sending the LPP message of type PROVIDE LOCATION INFORMATION. The response times specified for all test cases are TTFF unless otherwise stated, i.e. the UE shall not re‑use any information on GNSS time, location or other aiding data that was previously acquired or calculated and stored internally in the UE. A dedicated test message 'RESET UE POSITIONING STORED INFORMATION' is defined in TS 38.509 [9] clause 5.6 for the purpose of deleting this information and is detailed in clause B.1.10.
------
For NTN system, the GNSS is used by UE itself and always working when UE camped on NTN system. The above conditions are not applied for NTN UE. So the max response time is defined in 38.171 is not applicable for NTN RRM requirements.
Proposal 2: The max response time is defined in 38.171 is not applicable for NTN RRM requirements.

Issue 4-1-2: Impact of first time to fix/time to subsequent fix on RRM requirements
In WF[1], it is agreed that RAN4 to further discuss the need to define assumptions on delay or frequency of GNSS fix for defining RRM requirements.

By our understanding, the GNSS of NTN UE should be always working when NTN UE turns on and starts camping on NTN system. It is not needed when first time of positioning occurs. There is no impact for NTN RRM requirements. The update frequency of GNSS data should depend on UE implementation. For example, the UE may only need to update position from GNSS before DRX on duration in idle state, but update position periodically in RRC connected state. Regardless of how often update frequency occurs, the NTN UE should need positioning accuracy assumption, i.e. nominal accuracy 30m, and need to meet the RRM requirement. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 3: RAN4 don’t need to define assumptions on delay or frequency of GNSS fix for defining RRM requirements. It depends on UE implementation.

Issue 4-2-2: GNSS accuracy assumptions for different RRM requirements
In WF[1], it is FFS. Finalize which RRM requirements will be affected by GNSS accuracy first.
By our understanding, only UE transmit timing in RRM requirements will be impacted by GNSS accuracy. The GNSS accuracy assumptions can be discussed in topic of UE transmit timing requirements.
Proposal 4: Only UE transmit timing requirements will be impacted by GNSS accuracy assumptions.

Issue 4-2-3: GNSS accuracy as UE capability
In WF[1], it is noted that most companies prefer not to define a UE capability for GNSS accuracy. We think the RAN4 can not defined UE capability for GNSS accuracy if the RRM requirements are defined based on only one GNSS accuracy assumption. If the RRM requirements are defined based on multiple GNSS accuracy assumption, we need to  discuss how distinguishing what UE to meet different RRM requirement. So it may be better that RRM requirements  defeinition is based on only one GNSS accuracy assumption.
Proposal 5: RAN4 define RRM requirements for NTN based on only one GNSS accuracy assumption.

Issue 4-3-2: Applicability of GNSS requirements in RRC-IDLE/INACTIVE mode
In WF [1], it is agreed that:
· 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.
We think the GNSS accuracy assumption will be applied NTN UE in RRC-IDLE/ INACTIVE. RAN4 should not defined GNSS requirements, only need to define transmit timing error requirements for PRACH transmitting.
Proposal 6: The GNSS accuracy assumption will be applied NTN UE in RRC-IDLE/ INACTIVE and will be tested by UE PRACH transmit timing error requirements.


3. Conclusion
This document discussed the topic of GNSS-related requirements and presented our proposals as below:
Proposal 1: Nominal accuracy of GNSS, i.e. 30m, is adopted for defining NTN RRM requirements.
Proposal 2: The max response time is defined in 38.171 is not applicable for NTN RRM requirements.
Proposal 3: RAN4 don’t need to define assumptions on delay or frequency of GNSS fix for defining RRM requirements. It depends on UE implementation.
Proposal 4: Only UE transmit timing requirements will be impacted by GNSS accuracy assumptions.
Proposal 5: RAN4 define RRM requirements for NTN based on only one GNSS accuracy assumption.
Proposal 6: The GNSS accuracy assumption will be applied NTN UE in RRC-IDLE/ INACTIVE and will be tested by UE PRACH transmit timing error requirements.
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