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Introduction
The WID on IoT-NTN performance enhancements in Rel-18 is approved in [1]. 
	4.1.1 	IoT-NTN Performance Enhancements in Rel-18 to address remaining issues from Rel-17
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 [RAN1]


In this contribution, we share our views on improved GNSS operations for a new position fix for UE pre-compensation during long connection times and for reduced power consumption.
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Schemes for GNSS measurement in connected
Considering the complexity of IOT terminals, one IOT terminal cannot conduct GNSS measurement and data transmission at the same time, that is to say, GNSS measurement and data transmission need time division. Therefore, if the long-time data transmission service scenario is considered, the UE needs to perform GNSS measurement in the connected state. In RAN1#109e, the following agreement on GNSS measurement in connected for potential enhancements for improved GNSS operations had been achieved [2].
	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.


For Option 1, UE may need to perform cell reselection and initiate RRC re-establishment. In this case, additional signaling overhead and delay is introduced.
For Option 2, there is common understanding between UE and network on validity of GNSS after UE re-acquire new GNSS position fix. The network can schedule a GNSS measurement gap before the RLF for re-acquire new GNSS position fix. UE can complete new GNSS fix before RLF. In this case, unnecessary cell reselection and RRC re-establishment can be avoided.
In our view, UE re-acquires GNSS position fix with a new gap should be supported on GNSS measurement in connected.
[bookmark: OLE_LINK19]Proposal 1: UE re-acquires GNSS position fix with a new gap should be supported on GNSS measurement in connected.

GNSS measurement triggering in connected
In RAN1#109e, the following agreement on GNSS measurement triggering in connected had been achieved [2].
	Agreement
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.


Due to the high requirements for battery life of IOT terminals, UE should not perform frequent GNSS measurement. Otherwise, it will seriously shorten the battery life.

For UE triggered GNSS measurement, one way is that the network can configure periodic GNSS measurement gaps according to the assistance information reported by the UE. Then, UE can autonomously conduct the GNSS measurement with the configured periodic GNSS measurement gaps. Periodic GNSS measurement gaps configuration will bring unnecessary data transmission interruption. Another way is that UE autonomously conduct the GNSS measurement during DRX-OFF. However, the inactive state of C-DRX can be 2.56 seconds or less and only sufficient for GNSS measurements assuming hot fix of 1-2 s.

For network triggered GNSS measurement, the following agreement had been achieved in RAN1#110 [3].
	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


There is common understanding between UE and network on validity of GNSS after UE re-acquire new GNSS position fix. One way is that the network can trigger the UE to perform GNSS measurements based on validity of GNSS after UE re-acquire new GNSS position fix or whether uplink is out of sync. Another way is that the UE reports (e.g., via PRACH) a GNSS measurement request to the network. After the network receives the GNSS measurement request from the UE, it sends a GNSS measurement trigger instruction and configures the GNSS measurement gap. In this case, periodic GNSS measurement gaps configuration can be avoided. In the existing TA adjustment mechanism, when the uplink is out of synchronization, the network can trigger the UE to initiate a random access procedure through PDCCH Order to restore the uplink synchronization. Similarly, in our view, the network can trigger the UE to perform GNSS measurements through PDCCH order.

Proposal 2: The network can trigger the UE to perform GNSS measurements through PDCCH order.

Closed Loop control of UL synchronization
In ARN1#109e, the following agreement on reducing the number of GNSS fixes required during a connection had been achieved [2].
	Agreement
Closed loop time and frequency correction, with potential enhancements, for IoT-NTN is considered to reduce the need for UE to update GNSS position fix in long connection time


The current IOT specification already supports closed-loop timing adjustments. For closed loop frequency correction, it was discussed at R17 NR NTN and there was no consensus on the issue. In our view, the majority frequency error need to be corrected by updated GNSS fix. The closed loop correction can only be applied to the residual error. Closed loop frequency correction has limited benefit in reducing the need for UE to update GNSS position fix. Since the UE needs to receive the frequency offset adjustment command sent by the network, closed loop frequency compensation might increase power compensation. Furthermore, considering closed loop frequency correction is not supported by legacy spec, it may cause large standard effort. In our view, closed loop frequency correction should not be supported.
Proposal 3: Closed loop frequency correction should not be supported.

Conclusion
In this contribution, we have following proposals:
Proposal 1: UE re-acquires GNSS position fix with a new gap should be supported on GNSS measurement in connected.
Proposal 2: The network can trigger the UE to perform GNSS measurements through PDCCH order.
Proposal 3: Closed loop frequency correction should not be supported.
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