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In RAN #95e meeting, a new WI for study on IoT NTN enhancements was approved [1]. The objectives of the study include:
This work considers Rel-17 IoT-NTN as baseline as well as Rel-17 NR-NTN outcome and the further IoT-NTN performance enhancements objectives are listed below:
-	Disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates [RAN1,RAN2]
-	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. [RAN1]
· NOTE: The need for RAN4 Core requirements for this objective will be identified after the conclusion on the need for improvements.
In this contribution, we discuss our considerations on GNSS operation enhancements.
Discussion
In the last meeting RAN1#109, the group has identified several issues and in this document we provide our views on them. 
Issue 1: Necessity of GNSS position fix in connected phase
It is our understanding that the UE needs to update the GNSS positioning during a long connection. On the other hand, we believe that the UE performing GNSS position update should be clear to the gNB, which means that the UE GNSS position updating should be fully under the network control. Moreover, as having been discussed in the last meeting, for low velocity UE, the communication may be maintained with closed-loop control even without GNSS positioning update. In this regards, it is more practical and natural that the GNSS position fix update should be controlled by the network instead of relying on UE autonomous decision.  
Proposal 1: RAN1 to agree that UE performing GNSS position fix updating is under gNB control
Proposal 2: GNSS validity duration expiration is not the only condition for GNSS position fix updating
Issue 2: Schemes for GNSS measurement
In RAN1#109-e meeting, there were two alternatives for the GNSS measurement schemes: option 1: UE to re-acquire GNSS position fix during RLF; option 2: UE to re-acquire GNSS position fix in a new gap. A
As we discussed in the previous section,  it is more reliable and more efficient to let network to control the UE GNSS position fix updating, the network may configure a new GNSS measurement gap or may rely on closed-loop to ensure the communication with UE. Either way can be selected by the network according to network precedent collected information about the communication between them. Thus, the option 2 can be treated with higher priority in this release. 
Proposal 3: For the scheme of GNSS measurement, the option 2: UE to re-acquire GNSS position fix in a new gap, can be prioritized in this release. 
Issue 3: UE report GNSS assisted information 
As studied in the SI phase of R17 IoT NTN and summarized in [2], there are three kinds of GNSS Position Time To First Fix (TTFF): cold start, warm start, and hot start. For cold start, no almanac information is stored in the receiver. The UE have to search signals from all the possible satellites and at least 4 satellites are needed for the positioning. Therefore, the duration will be affected by the rate of GNSS signal transmission and quality of reception. The time duration of cold start can range from tens of seconds to more than ten minutes. The typical values of cold start is 30 s if the GNSS signal is received with not much interruption. For warm start, it is based on the assumption that the some ephemeris information and clock correction data is already obtained. With some available information, the positioning time will be reduced to several seconds. For hot start, it is based on the assumption that GNSS receiver has valid ephemeris, clock correction and GNSS time reference with time for positioning can be as low as 1~2s.
Observation 1: For GNSS position TTFF, hot start requires about 1~2 seconds, warm start requires several seconds, and cold start requires about 30 seconds.
Proposal 4: UE needs to report the GNSS measurement duration to the gNB. 
Conclusion
This contribution discusses our considerations on GNSS operation enhancements and provides the following observations and proposals.
Observation 1: For GNSS position TTFF, hot start requires about 1~2 seconds, warm start requires several seconds, and cold start requires about 30 seconds.
Proposal 1: RAN1 to agree that UE performing GNSS position fix updating is under gNB control
Proposal 2: GNSS validity duration expiration is not the only condition for GNSS position fix updating
Proposal 3: For the scheme of GNSS measurement, the option 2: UE to re-acquire GNSS position fix in a new gap, can be prioritized in this release. 
Proposal 4: UE needs to report the GNSS measurement duration to the gNB. 
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