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[bookmark: _Ref18181]Introduction
In RAN1#110e [1], the conclusions and agreements on improved GNSS operation for IoT-NTN were made and the remaining issues needs to be further studied as below:
	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


     In this contribution, the above issue is elaborated with corresponding analysis. 
Discussion on the report of assistance information
As mentioned above, the report of GNSS information is supported with two items. It can be found that in Rel-17, the report of GNSS validity duration is already supported. Then, the same mechanism can be reused for this information. 
Proposal 1: For the GNSS validity duration, the legacy procedure in Rel-17 can be reused for reporting.
[bookmark: _GoBack]Regarding the new parameter, i.e., “GNSS position fix time duration for measurement”, from the perspective of implementation, the value of this parameter is determined by the assumed state of GNSS chipset, i.e., different values for warm-/cold-start, and it will not be frequently changed. In this case, the single report is more preferred.
Furthermore, since this value will be required to manage the GNSS reacquisition, e.g., triggered by gNB, the earlier report is preferred. Following the design in Rel-17, the GNSS position fix time duration for measurement can be reported in Msg5. 
Observation 1: Frequent update is not expected for GNSS position fix time duration for measurement.
Proposal 2: The report of GNSS measurement time duration can be carried by Msg5 only before the first GNSS position fix measurement.
Discussion on the triggering of new GNSS acquisition 
As agreed in last meeting, the new GNSS acquisition can be triggered by gNB. For example, based on the received GNSS validity duration for previous GNSS acquisition, the gNB may inform the UE for re-acquisition of GNSS with signaling in advanced considering the propagation duration and processing overhead. Moreover, with this indication, it means that the correction of time/frequency error via closed method is not expected by gNB. Then, as shown in Figure 1, considering the efficiency of transmission, the behavior of new GNSS acquisition at UE side shall be only start once the previous one is expired even with reception of triggering information.    
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[bookmark: _Ref115379385]Figure 1 An illustration of eNB-triggered GNSS re-acquisition
Proposal 3: The GNSS acquisition will start only after the expiration of GNSS validity duration even with reception of trigger information from gNB.
Moreover, in RAN1#110, two potential solutions for UE reacquiring GNSS position in RRC connected mode were discussed but no agreement has been achieved.
· Option 1: UE re-acquires GNSS position fix with a new gap
· Option 2: UE re-acquires GNSS position fix based on a GNSS measurement timer in recovery procedure
In our view, defining a GNSS measurement timer is equal to defining a new gap. In fact, both of them are defining a period of time for UE to re-acquire GNSS position fix. Since GNSS and cellular module are not assumed working simultaneously, the transmission scheduled during the time when UE performing GNSS position fix will be failed, which is a waste. With this regard, we prefer to define a new gap for GNSS position fix, during which the eNB will not schedule transmission.
For example, as shown in Figure 2, the measurement gap will be assumed intermediately once the reacquisition starts. The corresponding duration is equaling to the reported value as GNSS measurement time duration. And the validity duration will be re-accounted once the re-acquisition is completed.
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Figure 2 An illustration of GNSS update in RRC connection
In addition, as mentioned above that simultaneous operation with GNSS is not supported, it means that during the measurement gap shown above, although the UE is still in RRC-connected mode, no scheduling is expected from eNB and reception of any signalling and RS are not supported by UE.
Proposal 4: The start time of GNSS measurement gap should be set to the expiration time of GNSS validity duration. 
Proposal 5: No scheduling and reception of any signaling is expected by UE during the GNSS measurement gap.
Conclusion
In this contribution, analysis on improved GNSS operation for IoT-NTN is conducted with following proposals and observations:
Proposal 1: For the GNSS validity duration, the legacy procedure in Rel-17 can be reused for reporting.
Observation 1: Frequent update is not expected for GNSS position fix time duration for measurement.
Proposal 2: The report of GNSS measurement time duration can be carried by Msg5 only before the first GNSS position fix measurement.
Proposal 3: The GNSS acquisition will start only after the expiration of GNSS validity duration even with reception of trigger information from gNB.
Proposal 4: The start time of GNSS measurement gap should be set to the expiration time of GNSS validity duration. 
Proposal 5: No scheduling and reception of any signaling is expected by UE during the GNSS measurement gap.
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