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1 Introduction
This document is aimed at discussing on the open issues, related to GNSS operation enhancement of IoT-NTN and identify potential agreements for possible convergence.
· [AT121bis-e][104][IoT NTN Enh] GNSS operation enhancements (Mediatek)
Initial scope: Discuss the proposals in the submitted contributions in AI 7.6.2.2 
Initial intended outcome: Summary of the offline discussion with e.g.:
· List of proposals for agreement (if any)
· List of proposals that require online discussions
· List of proposals that should not be pursued (if any)
Deadline for companies' feedback: Wednesday 2023-04-19 18:00 UTC
Deadline for rapporteur's summary (in R2-2304244): Wednesday 2023-04-19 20:00 UTC
2 Contact
	
	Company
	Delegate Contact

	MediaTek
	Abhishek Roy (Abhishek.Roy@mediatek.com)

	OPPO
	[bookmark: _GoBack]Haitao Li (lihaitao@oppo.com)

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


[bookmark: _heading=h.30j0zll]3 Discussion
In R-18 IoT-NTN Work Item Description (WID), further enhancement to GNSS operation has been proposed, as mentioned in table below:
Table 1: GNSS operation enhancement in R-18 IoT-NTN WID
	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:
-	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]
· NOTE: The need for RAN4 Core requirements for this objective will be identified after the conclusion on the need for improvements.



Based on these WID objectives, several companies have provided contributions in RAN2-121bis-e. These contributions are categorized into different categories for possible discussion and agreements:
3.1 GNSS position fix time duration
· RRCReestablishmentComplete and RRCConnectionReconfigurationComplete messages.
In last RAN2 meeting, an open issue was left as:
	For UE to report GNSS position fix time duration for measurement during the initial access, at least the following Msg5 message can be used: 
	RRCConnectionSetupComplete, RRCConnectionSetupComplete-NB,  
	RRCConnectionResumeComplete, RRCConnectionResumeComplete-NB,
	FFS for RRCreestablishmentComplete and RRCConnectionReconfigurationComplete.
	FS for Msg3



Contributions in [1], [2], [3], [4], [9], [10], [11], [12], [15], [16] have mentioned about whether to report GNSS position fix time duration in RRCReestablishmentComplete(-NB) and RRCConnectionReconfigurationComplete messages. The 8 companies think it needs to be reported and 4 companies think it is not needed. Based on these contributions the rapporteur would like to ask the following question:
Question 1: Do companies agree that UE should report the GNSS position fix duration in RRCReestablishmentComplete(-NB) and RRCConnectionReconfigurationComplete messages?

	Company
	Agree/Disagree
	Comments

	OPPO
	Disagree
	UE has reported the GNSS position fix duration during initial access and that will be stored as UE’s context in network side and that is sufficient for network to know for connected mode UE. 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Rapporteur Summary


· Msg3
In last RAN2 meeting, an open issue was left as:
	For UE to report GNSS position fix time duration for measurement during the initial access, at least the following Msg5 message can be used: 
	RRCConnectionSetupComplete, RRCConnectionSetupComplete-NB,  
	RRCConnectionResumeComplete, RRCConnectionResumeComplete-NB,
	FFS for RRCreestablishmentComplete and RRCConnectionReconfigurationComplete.
	FS for Msg3



Contributions in [1], [4], [14] tender to no need to for UE to provide GNSS position fix time duration in Msg3.
Contribution [16] thinks it may be beneficial in some cases to already transmit the GNSS assistance information in Msg3, in case there is sufficient UL grant available.
Based on these contributions the rapporteur would like to ask the following question:
Question 2: Do companies agree that it is no need for UE to provide GNSS position fix time duration in Msg3?
	Company
	Agree/Disagree
	Comments

	OPPO
	Agree
	It is not urgent to provide it in Msg3 as normally NW will use it after Msg5. Plus, Msg3 has a size limitation.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Rapporteur Summary

· Report of GNSS position fix time duration in connected mode
This issue was discussed in the last RAN2 meeting and was postponed. Contribution [3] and [8] think GNSS fix time duration report is not needed during RRC connection. Contribution [10] thinks we can wait for RAN1’s progress. Contributions [12],[14] think UE reports GNSS fix time duration UEInformationRequest /UEInformationResponse which imply it can be reported in RRC connected.  Since this issue is still open in RAN1, rapporteur suggest we wait for the progress in RAN1.
Question 3: Do companies agree that we wait for the progress in RAN1 about UE report GNSS position fix time duration in RRC connected?
	Company
	Agree/Disagree
	Comments

	OPPO
	Agree with comments
	We can wait for RAN1, but this is only about whether GNSS position fix time will change in RRC connected and whether reporting GNSS position fix time is triggered by its change. This should be decoupled with Q1 as the two RRC messages in Q1 are also related to RRC connected mode.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Rapporteur Summary

3.2 Leaving RRC Connected State
In last RAN2 meeting an open issue was left as:
	[bookmark: _Hlk132665935]2.FFS whether the UE can stay in RRC_CONNECTED state when current GNSS position becoming out-of-date if the UE has initiated a new measurement


Contributions in [3], [5],[7], [10], [14] thinks UE can stay in RRC connected mode, Contribution [11] think we should wait for RAN1 conclusion on the mechanisms to allow UL transmission after original GNSS validity duration expires without GNSS re-acquisition.
Based on the majority view, rapporteur would like to ask the following question:
Question 4: Do companies agree that UE can stay in RRC_CONNECTED state when current GNSS position becoming out-of-date if the UE has initiated a new measurement?
	Company
	Agree/Disagree
	Comments

	OPPO
	
	Maybe we should first discuss whether to stop the current GNSS valid timer if the UE has initiated a new measurement since anyway UE will have a new GNSS valid timer to start after GNSS measurement. Then we don’t need to consider the case of current GNSS validity timer’s expiry during GNSS measurement.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Rapporteur Summary

3.3 GNSS validity duration report
· Remaining validity duration or whole validity duration
In last RAN2 meeting an open issue was left as:
	4.UE reports GNSS validity duration after GNSS measurement. FFS whether the UE reports every time or only if the validity duration changes. FFS if the duration is the remaining validity duration or the whole duration


Contributions in [1], [2], [3], [5], [7],[9],[10],[11],[14],[15], [16] think the duration should be remaining validity duration while the contributions in [4],[8],[13] think the duration can be the whole duration. 
Based on the majority view, rapporteur would like to ask the following question:
Question 5: Do companies agree that the GNSS validity duration UE reported after GNSS measurement is the remaining validity duration?
	Company
	Agree/Disagree
	Comments

	OPPO
	Agree
	Only remaining valid duration is useful for network to schedule the right timing of GNSS measurement gap.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Rapporteur Summary

· GNSS validity report (MAC CE or RRC signalling)
RAN1 has agreed that the GNSS validity report is via UL MAC CE.
Contributions in [2], [3], [5], [8],[9],[10],[15], [16] think GNSS validity duration is reported by UE via MAC CE.
Contribution in [12] think GNSS validity should be reported via UEInformationResponse and UEInformationResponse-NB.
Based on the majority view, rapporteur would like to ask the following question:
Question 6: Do companies agree that the GNSS validity duration should be reported via MAC CE?
	Company
	Agree/Disagree
	Comments

	OPPO
	Agree
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Rapporteur Summary

· Report GNSS validity duration (every time vs. only if the validity duration changes)
In last RAN2 meeting an open issue was left as:
	4.UE reports GNSS validity duration after GNSS measurement. FFS whether the UE reports every time or only if the validity duration changes. FFS if the duration is the remaining validity duration or the whole duration



Contributions in [1], [2], [9],[14], [15],[16] think the UE always report the GNSS validity duration after GNSS measurement. Contributions in [3], [8], [10], [11] think the UE should report only if the validity duration changes. 
Based on the majority, rapporteur would like to ask the following question:
Question 7: Do companies agree that the UE always report the GNSS validity duration after GNSS measurement?
	Company
	Agree/Disagree
	Comments

	OPPO
	Agree
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Rapporteur Summary

· One or more attempts of GNSS measurement
Contributions in [5], [7],[9] think when UE failed to obtain GNSS fix during the GNSS measurement gap, UE moves to idle. Contributions in [2], [3], if UE failed on getting GNSS fix, and there is another configuration that allows UE can do GNSS measurement again, UE can try another attempts of GNSS measurement.
[bookmark: _Hlk132673639]Based on the contributions, rapporteur would like to ask the following question:
Question 8: Do companies agree to allow multiple attempts of GNSS measurement when it is possible?
	Company
	Agree/Disagree
	Comments

	OPPO
	Disagree
	If GNSS measurement during gap fails, then we don’t see any better chance to succeed using UE autonomous measurement supposing that GNSS coverage remains the same. In our understanding, UE autonomous GNSS measurement is only useful when UE has not received/tried the gap-based measurement requested by the network and GNSS validity timer expires.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Rapporteur Summary

3.4 GNSS Measurement trigger
· eNB aperiodcally trigger via MAC CE or RRC signalling
RAN1 has agreement that the eNB aperiodcally trigger is via MAC CE. But in the last RAN2 meeting, companies have security concern on MAC CE, as it is not protected by AS security. if an attacker sends this triggering MAC CE – the UE would stop communicating and disappear from the network’s point of view.
Contributions in [2], [3], [9], [10] think eNB aperiodcally trigger is via MAC CE. Contributions in [12],[14] think it is via RRC signalling.  Contribution in [8] thinks it can be RRC signalling, or DCI based. 
Since RAN1 has made agreement on MAC CE, and RAN2 has divergence on this issue, rapporteur would like to ask the following question:
Question 9: Do companies agree to send LS to RAN1 for RAN2’s security concern?
	Company
	Agree/Disagree
	Comments

	OPPO
	Disagree
	We don’t see any security issue here, similar as other MAC CEs. Also RAN1 is not in the position to discuss/resolve  security issues.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Rapporteur Summary

· UE autonomously trigger GNSS measurement in C-DRX inactive time
Contribution in [4],[7] support UE autonomously reacquire GNSS during inactive state of C-DRX. Contribution in [11] thinks the discussion should be postponed for RAN1’s progress. 
Since this topic was discussed in RAN1, rapporteur would like to ask the following question:
Question 10: Do companies agree to postpone the discussion of UE autonomously reacquire GNSS during inactive state of C-DRX in RAN2?
	Company
	Agree/Disagree
	Comments

	OPPO
	Agree 
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Rapporteur Summary

3.5 Other
· Conflict between RLF and GNSS measurement
During the long duration of GNSS measurement, the supervision of DL channel is still running, it will probably lead to a radio link failure as the UE has to suspend the DL receiving during the GNSS measurement. To address this issue, contributions in [1] and [5] thinks the UE suspends RLM and RLF monitoring when new GNSS measurement is triggered. Contribution in [4] if the out-of-sync evaluation period is shorter or equal than the GNSS position fix time duration, UE can firstly trigger RLF and reacquires GNSS position fix during RLF procedure.  Contribution in [6] provides options: (1) suspend RLM; (2) configure a longer T310 to cover GNSS measurement gap; (3) suspend RRC reestablishment until the end of the gap.
Based on the contributions, rapporteur would like to ask the following question:
Question 11: Which option do companies prefer to address the issue of possible RLF during the measurement gap?
Option 1: suspend the RLM
Option 2: if the out-of-sync evaluation period is shorter or equal than the GNSS position fix time duration, UE can firstly trigger RLF and reacquires GNSS position fix during RLF procedure.
Option 3: Network ensure the configuration of RLF detection can cover GNSS measurement gap.
Option 4: Keep the RLM but suspend the RRC reestablishment until the end of the gap.
	Company
	Option
	Comments

	OPPO
	Option 1
	Suspending RLM is the simplest way as UE’s cellular module is suspended as well during GNSS measurement.

For option 2, triggering RLF is not a good choice as gap-based GNSS measurement is intended to keep UE in connected mode without triggering RLF.

For option 3, a longer T310 may delay RLF declaration and RRC re-establishment for the case when UE is not performing GNSS measurement. 

For option 4, UE is in fact not suffering RLF and it is just using gap to perform GNSS measurement and triggering RRC reestablishment will defeat the benefit of introducing gap-based GNSS measurement, which is supposed to keep UE in connected as much as possible.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Rapporteur Summary


· Conflict between reading SIB31 in connected and GNSS measurement
It is possible that T317 expired during the GNSS measurement gap. Contribution in [6] think in this case, UE should read SIB31 and postpone the GNSS measurement. Contribution in [15] think UE should perform the GNSS measurement and read SIB31 after the GNSS measurement.
Based on the contributions, rapporteur would like to ask the following question:
Question 12: Which option do companies prefer to resolve the conflict between reading SIB31 in connected and GNSS measurement?
Option 1: Read SIB31 and postpone the GNSS measurement
Option 2: Postpone reading SIB31 until GNSS measurement
	Company
	Option
	Comments

	OPPO
	Option 2
	Since GNSS measurement has been started, it is better not to interrupt/stop it. Plus, option 2 should be:
Option 2: Postpone reading SIB31 until GNSS measurement is done


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Rapporteur Summary
		
		
		
4 Conclusion 
<To be Uploaded later> 
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