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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
For GNSS operation improvement for IoT NTN, there were some agreements on GNSS validity and GNSS measurement in RAN1 #110 meeting.  
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, we further analyze relevant issues for GNSS position fix improvement and provide our views on these issues.
Discussion
0. GNSS measurement triggering 
Regarding how to trigger the GNSS measurement, it can be either UE triggering or network triggering. For UE triggering, the rational is that UE has good information for UL traffic and UE is able to make right decision. If gNB has not any actions when the GNSS position fix is to be out of date, UE can send one indication to the network before performing GNSS measuement. Simultaneously, the measurement duration can be reported. Then it can save the interaction time between UE and network.
For network triggering, the pros is that network can control UE behavior and facilitate DL transmission. When the network obtains the GNSS valid duration of UE, network is able to know when the GNSS position information is to be expired and send one triggering indication to the UE. In this case, network should monitor the GNSS position status always, and actually it increases the network burden. Additionly, network may possibly ignore the UE demand since network has not instant traffic information from the UE side. 
Based on above analysis, UE triggering and network triggering are both needed.
Proposal 1: Support UE triggering and network triggering both for GNSS measurement.  

0. UE assisted information reporting for GNSS measurement operation    
For UE triggering, the UL indication can be taken as one RRM measurement request. So it is natural to reuse existing RRC signaling as one type of RRM measurement report.
For network triggering, since the demand of keeping in the RRC connected status is relying on UE traffic status, one aperiodic triggering can be applied. More specifically, one MAC CE command or DCI indication can be used. If new DCI bit will change the DCI size and DCI detection, then MAC CE is preferred. Regarding the RRC signaling, the processing time is a bit longer, so it is not recommended. 
[bookmark: _GoBack]After the network triggering, one measurement duration reporting is needed. It can be treated as one kind of UE capability, hence, one initial measurement duration for GNSS measurement can be reported in UE initial access stage. Unless new measurement duration is necessary to override initial configuration due to channel variation causing the GNSS measurement gap extending, the initial measurement configuration can be used as one default configuration. It is not necessary to report the UE GNSS measurement time for each network triggering.
Proposal 2: For UE triggering, the triggering indication and measurement duration can be reported by the RRC signalling.
Proposal 3: MAC CE can be applied for network trigger signalling.
Proposal 4: GNSS measurement duration can be treated as one type of UE capability to report.  
Regarding the starting time of GNSS measurement, in the case of network triggering, the transmission time point of UL confirmation message can be taken as the starting point. For UE triggering, the transmssion time point of UL triggering message can be taken as the starting point.
For when will be ending point of GNSS measurement, this issue is analzyed in the next section.
0. UE behaviors after GNSS measurement  
As discussed above sections, if a long connection or a new GNSS measurement is needed for an UE, the UE can perform GNSS measurement without leave RRC_CONNECTED, when the existing GNSS become out-of-date. The network will also not leave the UE RRC_CONNECTED, when the existing GNSS of the UE become out-of-date.
When UE has finished the GNSS measurement, e.g. during or after the measurement window, UE should firstly get the DL synchronization or reference signal to recover the DL signaling, because the UE has not received the DL signals for long time. And consequently UE may send PRACH signal to network for UL synchronization refinement, and inform the network the completion of GNSS measurement. The whole procedure is more like as the UL out-of-synchronization. One dedicated PRACH resource can be configured to the UE for UL re-synchronization and the completion indication of GNSS measurement.
Proposal 5: UE should send the UL PRACH signal to indicate network when the GNSS measurement is completed.
    
Conclusion
In this contribution, we analzyed potential issues of reacquiring GNSS position fix, and some proposals are made as the follows:
Proposal 1: Support UE triggering and network triggering both for GNSS measurement.  
Proposal 2: For UE triggering, the triggering indication and measurement duration can be reported by the RRC signalling. 
Proposal 3: MAC CE can be applied for network trigger signalling.
Proposal 4: GNSS measurement duration can be treated as one type of UE capability to report.   
Proposal 5: UE should send the UL PRACH signal to indicate network when the GNSS measurement is completed.
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