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Introduction
In RAN#94-e the WID for Rel-18 IoT NTN was agreed [1] and in RAN#98-e it was updated [2]. The updated objectives of the WID is the following: 
	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 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.

4.1.2	Mobility enhancements
The following mobility enhancements objectives are listed.
-	Support of neighbour cell measurements and corresponding measurement triggering before RLF, using Rel‑17 (TN) NB-IoT, eMTC as a baseline. [RAN2]
-	Support signalling in system information of neighbour cell ephemeris, for eMTC and NB-IoT [RAN2]
-	Re-use the solutions introduced in Rel-17 NR NTN for mobility enhancements for eMTC, with minimum necessary changes to adapt them to eMTC [RAN2]
· Define UE RRM core requirements for the above mobility enhancement features [RAN4].

4.1.3	Further enhancement to discontinuous coverage
-	Study and specify, if needed, mobility management enhancements and power saving enhancements for discontinuous coverage, taking into account the conclusions from the SA2 study FS_5GSAT_Ph2.  [RAN2, RAN3].



In this contribution we address some issues on GNSS position fix during C-DRX. 

Discussion
In RAN2#123 the following was agreed regarding GNSS position fix during inactive periods of C-DRX: 
1. UE can autonomously start GNSS measurement during the inactive state of C-DRX.
2. The exact time of starting GNSS measurement during the inactive state of C-DRX can be left for UE implementation.

1. If UE failed to autonomously re-acquire the GNSS position fix and the GNSS position is still valid during the inactive state of C-DRX, UE does not move to RRC_IDLE. There is no specification impact. FFS if we still allow the UE not to move to Idle in case GNSS position is outdated

For GNSS measurements during C-DRX there are still several open issues that have yet to be discussed, which we discuss in this contribution.

GNSS position fix during C-DRX capabilities
In 36.306, the GNSS position fix during C-DRX is a capability without capability signaling: 
--------------- 36.306 V18.0.0 ---------------
[bookmark: _Toc155951181]6.19.8		GNSS measurements during inactive time
It is optional for UE in RRC_CONNECTED in an NTN cell to perform GNSS measurements during inactive time of a C-DRX cycle. This feature is only applicable if the UE supports ntn-Connectivity-EPC-r17.
--------------- 36.306 V18.0.0 ---------------
With the current standardized signalling, the network is not aware of whether a UE is capable of performing GNSS position fix during C-DRX. This raises the question whether it could be beneficial that a network is made aware of whether the UE has this capability or not. 
For instance, one question is whether a UE can support performing GNSS measurements during inactive time and autonomous and triggered GNSS position fixes when UE is RRC_CONNECTED. On one hand, it can be argued that if a UE is capable of performing GNSS position fix during C-DRX, then there is no need for the other features. On the other hand, from the network perspective, it could be useful to allow for the possibility of a GNSS position fix to be performed by the UE completely tuning away to focus on GNSS position fix, i.e not perform GNSS position fix during C-DRX inactive time. It is not a given that C-DRX is configured by a network, as this is configured by the network. Thus it should be possible that GNSS measurement during inactive time and autonomous and triggered GNSS position fix is supported. Thus we propose to clarify: 
Proposal 1: Clarify that UE can simultaneously support “GNSS measurements during inactive time” and autonomous and triggered GNSS position fix.
If the UE can support a combination of these features, we think it would be very useful for the network to know whether a UE can support “GNSS measurements during inactive time”. This can for instance decide whether it is needed for a UE to trigger a GNSS position fix and in configuring C-DRX to the UE. This is also useful for managing a UEs GNSS validity duration. This is because support of GNSS measurement during inactive does not mean that GNSS validity duration is infinity. 
Observation 1: Signalling support for “GNSS measurement during inactive time” is useful for the network to configure the UE and to manage the UEs GNSS validity duration.
Proposal 2: “GNSS measurement during inactive” time is changed to a signalled capability.
The CR in Appendix A shows how this can be captured. 
Procedures applicable to GNSS position fix during C-DRX
When a UE finishes the GNSS position fix during C-DRX, it has not been clarified whether the UE shall trigger the GNSS Validity Duration Reporting MAC CE. Since the UE signals a GNSS validity duration in a number of –Complete message, it is important for the network to receive information about any update of the GNSS validity duration as result of GNSS position fixes. Therefore, we think that UE shall trigger GNSS Validity Duration Report MAC CE after completing GNSS position fix during C-DRX. 
Proposal 3: Clarify that UE reports GNSS Validity Duration Report MAC CE after successful GNSS position fix during C-DRX.
The CR in Appendix A shows how this can be clarified in 36.306. 
Another question that has yet to be clarified is whether a UE that is capable of GNSS position fix during C-DRX is able to perform GNSS position fix during C-DRX if triggered by the network, or when autonomously configured. For this release, we think that the features can be kept separate, thus when the UE is triggered by network or triggered autonomously, i.e gnss-AutonomousEnabled, the UE completely tunes away and does not perform the GNSS position fix during C-DRX. 
Proposal 4: Clarify that a UE capable of GNSS position fix during C-DRX, will completely tune away, i.e not perform GNSS position fix during C-DRX, if GNSS position fix is triggered by network or autonomously through gnss-AutonomousEnabled. 
To this end, consider the text proposal in Appendix A for the above agreements. 
Proposal 5: Agree text proposal to 36.306 in Appendix A.
Conclusion
[bookmark: _GoBack]In this contribution we have the following observations and proposals:
Observation 1: Signalling support for “GNSS measurement during inactive time” is useful for the network to configure the UE and to manage the UEs GNSS validity duration.

Proposal 1: Clarify that UE can simultaneously support “GNSS measurements during inactive time” and autonomous and triggered GNSS position fix.
Proposal 2: “GNSS measurement during inactive” time is changed to a signalled capability.
Proposal 3: Clarify that UE reports GNSS Validity Duration Report MAC CE after successful GNSS position fix during C-DRX.
Proposal 4: Clarify that a UE capable of GNSS position fix during C-DRX, will completely tune away, i.e not perform GNSS position fix during C-DRX, if GNSS position fix is triggered by network or autonomously through gnss-AutonomousEnabled. 
Proposal 5: Agree text proposal to 36.306 in Appendix A.
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Appendix

Appendix A – 36.306 TP 

--------------- Text proposal based on 36.306 V18.0.0 ---------------
[bookmark: _Toc155951043]4.3.38		IoT NTN parameters
. . . OMITTED . . .
[bookmark: _Toc155951075]4.3.38.XY	ntn-C-DRX-GNSS-Fix-r18
This field indicates whether the UE supports performing GNSS position fix in RRC_CONNECTED during C-DRX as specified in TS 36.331 [5]. This field is only applicable if the UE supports ce-ModeA-r13 or any ue-Category-NB. A UE supporting this feature shall also indicate the support of ntn-Connectivity-EPC-r17. If the UE indicates this capability, the UE shall support the following enhancements:
-	UE reports the remaining GNSS validity duration with MAC CE in RRC_CONNECTED.

[bookmark: _Toc155951173]6.19	IoT NTN Features
. . . OMITTED . . .
6.19.8		GNSS measurements during inactive timeVoid
It is optional for UE in RRC_CONNECTED in an NTN cell to perform GNSS measurements during inactive time of a C-DRX cycle. This feature is only applicable if the UE supports ntn-Connectivity-EPC-r17.

--------------- Text proposal based on 36.306 V18.0.0 ---------------







