Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #121
R2-2300175
Athens, Greece, February 27th – March 3rd, 2023
Agenda Item:
8.6.2.2
Source: 
OPPO

Title:  
Discussion on GNSS operation in connected mode
Document for:
Discussion and Decision
1 Introduction

In Rel-18 WID on IoT NTN enhancements, following is one of the objectives for performance enhancement.
	-
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]


In this contribution, we discuss potential RAN2 impact related to GNSS operation in connected mode. 
2 Discussion 
To facilitate connected mode GNSS measurement, RAN1 has considered NW-controlled/triggered way, e.g. to configure the gap for UE to perform GNSS measurement. The gap length may be configured based on the required time for GNSS measurement. In RAN1#110bis-e, RAN1 made following agreements on UE reporting of GNSS measurement time.
	Agreement
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 Rel-17, GNSS validity duration is reported in Msg5, e.g. RRCConnectionResumeComplete, RRCConnectionSetupComplete and RRCreestablishmentComplete messages. GNSS measurement time can be reported in the same message.
Proposal 1 GNSS position fix time duration for measurement is reported in Msg5, e.g. RRCConnectionResumeComplete, RRCConnectionSetupComplete and RRCreestablishmentComplete messages.
In addition to UE reporting GNSS position fix time duration for measurement, RAN1 also discussed the UE reporting of GNSS validation duration in connected mode and agreed that reporting will use MAC CE. In our understanding, the exact trigger for reporting GNSS validation duration is still open and can be discussed in RAN2 as MAC spec needs to specify the whole reporting procedure.
The main difference from R17 is that in R18 we allow multiple GNSS measurements in connected mode. To this end, we think that reporting GNSS validation duration (in MAC CE) can be associated with GNSS measurement, or at least associated with the first-time GNSS measurement in connected mode. This is because that the remaining GNSS valid duration reported in Msg5 has delayed a RACH procedure compared to the time point of GNSS measurement in idle mode, which may not be reused directly for connected mode GNSS measurement as the latter is not always followed by a RACH procedure. Therefore, once GNSS measurement is done in connected mode, UE needs to update network of its remaining GNSS valid duration so that network can manage the timing on when to trigger GNSS measurement next time. The reporting may also be needed for subsequent GNSS measurements, e.g. remaining valid time may be different if UE moves or GNSS satellite’s coverage has changed.
Proposal 2 Reporting GNSS validity duration can be triggered after GNSS measurement is done.
In Rel-17 IoT NTN, GNSS operation is not allowed in connected mode, therefore UE should go to IDLE mode when GNSS location becomes invalid. For longer connections, going into IDLE mode due to GNSS invalid seems not a good idea as UE will frequently set up the connection for subsequent data transmission/reception, which increases the UE power consumption and wastes the signalling overhead.

In RAN1#109e, RAN1 has studied the case for IoT devices performing GNSS measurement during connected mode, and identified below two options.

	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.


In RAN1#111, further agreements were made.
	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 summary, RAN1 is considering both eNB-triggered and UE-autonomous GNSS measurement during connected mode in order for UE not to return back to idle mode. No matter which option is taken by the UE, the UE is supposed to complete the GNSS measurement during the timer running (for UE-autonomous measurement) or within the gap duration (for eNB-triggered measurement), and in case UE cannot acquire its GNSS location, UE should return back to IDLE mode as the fallback solution.
Proposal 3 UE should go back to IDLE mode if it cannot acquire its GNSS location for eNB-triggered and/or UE-autonomous GNSS measurement.
3 Conclusion
Based on the discussion in section 2 we have following proposals: 
Proposal 1 GNSS position fix time duration for measurement is reported in Msg5, e.g. RRCConnectionResumeComplete, RRCConnectionSetupComplete and RRCreestablishmentComplete messages.

Proposal 2 Reporting GNSS validity duration can be triggered after GNSS measurement is done.
Proposal 3 UE should go back to IDLE mode if it cannot acquire its GNSS location for eNB-triggered and/or UE-autonomous GNSS measurement.
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