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[bookmark: _Ref85728113]Introduction
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. 
Agreement
GNSS assistance information that UE reports to eNB at least consists of:
· GNSS position fix time duration for measurement 
· GNSS validity duration 

Agreement
When eNB triggers UE to make GNSS measurements, UE re-acquires GNSS position fix
· FFS details of signalling
· FFS how UE reports GNSS assistance information after eNB trigger and the detailed content
· Note: further discuss whether a UE is expected to handle all eNB triggers

GNSS measurement triggering
In last RAN1#110 meeting we have agreed to let eNB to trigger UE to perform GNSS measurement. In addition, we had another agreement on the UE assistance information to eNB about the measurement duration and GNSS validity duration. Thus, a most straightforward way is to allow dynamic GNSS measurement triggering. First off, eNB knows the UE validity duration and then it knows when the UE GNSS data may become updated. Second, the eNB maintains the close-loop synchronization for the UE thus, it also knows at the period approaching to the UE GNSS validity duration expiry whether the close-loop synchronization procedure can still ensure a good communication between eNB and UE. Third, eNB may have a good knowledge about the UE traffic statistics. All these three points may lead the eNB to decide whether to trigger the UE to perform GNSS measurement. Therefore, dynamic triggering may be a good way to give eNB more freedom to manage the GNSS measurement timing. 
Proposal 1: dynamic eNB triggering GNSS measurement should be supported. 
On the other hand, dynamic triggering naturally consumes more resources and eventually reduces system spectrum efficiency. Given that NTN-IoT system already expects to support HARQ disabling, which might need for eNB to trigger blind transmissions. Moreover, given the large number of IoT devices,  optimization on the spectrum efficiency should be considered. Thus, semi-static GNSS measurement gap configured should also be supported. The network may flexibly decide the trade-off between spectrum efficiency and triggering flexibility. 
Proposal 2: additionally, semi-static GNSS measurement gap configured can be considered to reduce the system signaling overhead. 
GNSS measurement procedure
In the previous two meetings, RAN1 has discussed GNSS measurement procedure. One issue was not yet reached consensus, i.e. after UE starts to perform GNSS measurement, if UE does not complete the GNSS measurement within a given period, what the UE behavior is to protect the UE from endless measuring. There are two proposals on the table. In option 1: proponents suggest to follow RLF procedure, that is when UE does not obtain GNSS measurement, the UE should declare RLF and then follow RLF procedure. And another option 2 is to follow the legacy UE behavior, i.e. UE goes back to idle mode. From our view, we think it would make much more sense if the UE behavior is aligned with R17. Moreover, it is hard to see any benefits for option 1 over option 2 thus such UE behavior change is not needed. 
Proposal 3: If UE cannot complete the GNSS measurement, the UE should go back to idle. 
Conclusion
This contribution discusses our considerations on GNSS operation enhancements and provides the following observations and proposals.
Proposal 1: dynamic eNB triggering GNSS measurement should be supported.
Proposal 2: additionally, semi-static GNSS measurement gap configured can be considered to reduce the system signaling overhead. 
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