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1	Introduction
[bookmark: _GoBack]In RP#98-e meeting, the WID on IoT NTN enhancements is revised in [1], and RAN2 is added for the objective for GNSS enhancement as follows.
	-	Study and specify 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, RAN2]


RAN1 has discussed the improved GNSS operations during long connection since RAN1#109-e and achieved the following agreements:
	RAN1#109-e Agreement
At least the following options can be considered on GNSS measurement in connected for potential enhancements for improved GNSS operations: 
· Option 1: UE re-acquires GNSS position fix during RLF procedure
· Option 2: UE re-acquires GNSS position fix with a new gap 
Note: this does not imply that a Rel-18 IoT NTN UE is mandated to support one or both of the options.
UE reports additional GNSS assistance information and further study the detailed GNSS assistance information, including e.g. GNSS position fix measurement time 
· Note: Since RAN1 agreed that GNSS validity duration is reported by UE in Rel-17, it is already included in GNSS assistance information.
Further study on whether there is a need for potential enhancements on the following for long connection time
· UE triggered GNSS measurement.
· Network triggered GNSS measurement. 
RAN1#110 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 assistance information that UE reports to eNB at least consists of:
· GNSS position fix time duration for measurement 
· GNSS validity duration 
RAN1#110b Agreement
Support eNB to at least aperiodically trigger UE to make GNSS measurement.
If eNB aperiodically triggers UE to make GNSS measurement, a MAC CE is used.
UE reports GNSS position fix time duration for measurement at least during the initial access stage
· which message carries this information is up to RAN2 
In connected mode, UE may report GNSS validation duration with MAC CE.
RAN1#111 Agreement
For GNSS measurement in RRC connected, if eNB aperiodically triggers connected UE to make GNSS measurement, UE can re-acquire GNSS position fix with a gap
· FFS details of gap configuration
The UE may re-acquire GNSS autonomously (when configured by the network) if UE does not receive eNB trigger to make GNSS measurement
· FFS based on configured timing 


In this contribution, we discuss potential RAN2 impact related to GNSS enhancement for IoT-NTN. 
2 Discussion
2.1	GNSS assistance information
Based on RAN1 agreements, the UE reports GNSS assistance information to the eNB, and the assistance information at least consists of GNSS position fix time duration for measurement and GNSS validity duration. Based on this information, the eNB can configure the GNSS measurement gap for the UE. Whether other assistance information is needed will be up to RAN1.
In addition, RAN1 also discussed when the UE reports GNSS assistance information to eNB. RAN1 agreed that the UE reports GNSS position fix time duration for measurement at least during the initial access stage, and UE may report GNSS validation duration with MAC CE in connected mode. Which message carrying the  GNSS assistance information is up to RAN2.
Observation 1: How the UE reports GNSS assistance information is up to RAN2.
In Rel-17, GNSS validity duration is reported in Msg5, e.g. RRCConnectionResumeComplete, RRCConnectionSetupComplete and RRCreestablishmentComplete message. This is because the UE can acquire GNSS position fix only in idle mode, and needs to inform network GNSS validity duration during the RRC connection setup procedure. 
As agreed by RAN1, UE reports GNSS position fix time duration for measurement at least during the initial access stage. Moreover, GNSS validity duration can also be reported during the initial access stage which is similar as R17. Hence, the same reporting mechanism (i.e. Msg5) can also be reused for GNSS assistance information. For other GNSS assistance information, we can wait for RAN1’s further progress.
Proposal 1: GNSS assistance information (e.g. GNSS position fix time duration for measurement, GNSS validity duration) is reported at least in Msg5.
In Rel-18, UE will own the capability to re-acquire GNSS position fix in connected mode. For GNSS validity duration, RAN1 has agreed that UE may report GNSS validity duration with MAC CE in connected mode. Thus, a new MAC CE should be introduced to report GNSS validity duration.   
Proposal 2: A new MAC CE should be introduced to report GNSS validity duration.
For GNSS position fix time duration for measurement, RAN1 is also discussing whether it is fixed for a special UE. If yes, the UE only needs to report this information during RRC connection setup stage. In contrast, if this information is changeable, the UE should report it to the network when/after updated in connected mode, and other signaling (e.g. MAC CE) is needed. After RAN1 has some agreements on this issue, RAN2 can further discuss whether to report GNSS position fix time duration for measurement during connected mode and/or whether the same MAC CE as reporting GNSS validity duration can be reused. 
Proposal 3: Whether/how to report GNSS position fix time duration for measurement in connected mode can wait for RAN1’s progress.
2.2	GNSS measurement trigger
In RAN1#110bis meeting, RAN1 agreed to support eNB to at least aperiodically trigger UE to make GNSS measurement. And if eNB aperiodically triggers UE to make GNSS measurement, a MAC CE is used. Hence, a new MAC CE should be introduced to dynamically trigger UE to make GNSS measurement.
Proposal 4: A new MAC CE should be introduced for eNB to dynamically trigger UE to make GNSS measurement.

3	Conclusion
Here are the proposals for HARQ enhancements for IoT-NTN.
Observation 1: How the UE reports GNSS assistance information is up to RAN2.
Proposal 1: GNSS assistance information (e.g. GNSS position fix time duration for measurement, GNSS validity duration) is reported at least in Msg5.
Proposal 2: A new MAC CE should be introduced to report GNSS validity duration.
Proposal 3: Whether/how to report GNSS position fix time duration for measurement in connected mode can wait for RAN1’s progress.
Proposal 4: A new MAC CE should be introduced for eNB to dynamically trigger UE to make GNSS measurement.
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