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1. Introduction
In RP-221554, the objective regarding GNSS operations for Rel-18 IoT NTN is approved as:
	-	Study and specify, if needed, improved GNSS operations for a new position fix for UE pre-compensation during long connection times and for reduced power consumption. Simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed.
· NOTE: The need for RAN4 Core requirements for this objective will be identified after the conclusion on the need for improvements.


And in RAN1#109-e, the following relative agreements were made:
	· IoT NTN UE may need to re-acquire a valid GNSS position fix in long connection time. 
· FFS: Whether and how to update or reduce the need to update GNSS position fix in long connection time
· Closed loop time and frequency correction, with potential enhancements, for IoT-NTN is considered to reduce the need for UE to update GNSS position fix in long connection time 


In this contribution we provide an option of reducing UE GNSS operations (e.g., update GNSS position fix) in long connection time from RAN2 perspective.
2. [bookmark: Proposal_Beacon]Discussion
Timing advance calculation and report
During Rel-17 NTN study a mechanism of UE calculating its timing advance to the serving cell before random access was introduced to pre-compensate the UL timing advance due to large propagation delay. UE may also report its timing advance to the serving cell to help network know the actual timing advance or propagation delay of UE and assist further scheduling. In Rel-17 the timing advance to the serving cell is at least calculated when UE decides to perform random access, and the calculated timing advance can be either reported once in Msg3 or MsgB during random access, or can be reported once when UE is in CONNECTED mode if it has not reported before.
Although not for position fix purposes, UE calculation of timing advance can somehow reveal information of UE position. As shown in Figure 1, just one timing advance at a time is not sufficient to determine UE position, and at least two timing advance values in different time points can help in UE position fix.
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Figure 1. UE position derived from timing advance values at different time points
Observation 1: UE position can be roughly determined by multiple timing advance values to its serving cell in different time points, without re-acquiring the GNSS.
UE assistance information for measurement gap/window configuration
During Rel-17 NTN study a mechanism of UE reporting its differential propagation delays to multiple satellites is introduced, to assist network in configuring appropriate measurement gap or window in CONNECTED mode for the UE. The calculation and report of such assistance information supported in Rel-17 NTN can be performed in CONNECTED mode after random access.
Although not for position fix purposes, UE propagation delays or differential propagation delays to multiple satellites can somehow reveal information of UE position as in Figure 2.
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Figure 2. UE position derived from propagation delay values to different satellites
Observation 2: UE position can be roughly determined by UE propagation delays or differential propagation delays to multiple satellites, without re-acquiring the GNSS.
Based on the above analysis, it is possible that when UE needs position fix in long connection time, GNSS re-acquiring is not mandatory. Other mechanisms introduced in Rel-17 NTN can be leveraged with minor enhancements.
Proposal 1: RAN2 to consider enhancements to timing advance or propagation delay calculation for position fix purposes, to reduce the need to update GNSS position fix in long connection time.
3. Conclusion
In this contribution, we provide an option of reducing UE GNSS operations in long connection time from RAN2 perspective. The following observation are given:
Observation 1: UE position can be roughly determined by multiple timing advance values to its serving cell in different time points, without re-acquiring the GNSS.
Observation 2: UE position can be roughly determined by UE propagation delays or differential propagation delays to multiple satellites, without re-acquiring the GNSS.
And we propose:
Proposal 1: RAN2 to consider enhancements to timing advance or propagation delay calculation for position fix purposes, to reduce the need to update GNSS position fix in long connection time.
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