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1. Introduction
[bookmark: _Hlk158628667]One of the remaining RRC-related open issues – as listed in document <IoT NTN ASN1 RIL List (based on v22) - v02.xlsx> – is the following (RIL-ID N015 brought in by Nokia):
During multiple X extensions after the original GNSS validity duration expired, though UE is in RRC Connected state, the UE (e.g. in train/plane) may have moved quite a long distance while the GNSS information is not valid and cannot be updated during X. It is not suitable for UE to continue using the outdated GNSS to evaluate the distance-based CHO event during this period.

The current conclusion of the rapporteur for this item is:
Keep it as open issue and discuss whether location-based CHO can be triggered during duration X (UL transmission extension after GNSS expires) in next meeting.

As a contribution to the discussion and for accelerating the decision process, we are stating our view on things with this document. 

2. GNSS validity duration and duration X
2.1 Rel.17 definition of GNSS-ValidityDuration
The GNSS validity duration is given by the parameter gnss-ValidityDuration-r17 and is defined as follows:
The IE GNSS-ValidityDuration indicates the remaining GNSS validity duration in the UE. Value s10 corresponds to 10 seconds, s20 corresponds to 20 seconds and so on. Value min5 corresponds to 5 minutes, value min10 corresponds to 10 minutes and so on.
On the other hand, there seems no explicit spec description when GNSS validity duration should be started. We assume the UE starts counting down from the given GNSS-ValidityDuration value with each successful GNSS position fix. We think it should be precisely formulated in the related specification(s), e.g. the RRC spec.
With the expiry of the aforementioned duration – in the first place – the UE has no valid geographical coordinates of its own position when UE relies on the positioning information from GNSS.. 
[bookmark: _Hlk158821644]Observation 1: There seems to be no explicit specification description about the reference point in time for the start of the GNSS-ValidityDuration. 
[bookmark: _Hlk158731258]Proposal 1: It should be clarified that the UE starts counting down from the given GNSS-ValidityDuration value with each successful GNSS position fix.
Observation 2: If the UE relies on GNSS-based self-positioning exclusively, the expiry of GNSS-ValidityDuration means the UE has no valid geographical coordinates of its own position anymore.

2.2 Rel.17 definition of duration X
UE may be able to obtain location information by non-GNSS means depending on UE implementation. One option is that the UE recognizes it’s stationary and there is no change of its location. Other methods like those specified in 3GPP or other standardization bodies may be applicable as well. We’re discussing the relationship with the availability of location information on UE side by other means than GNSS.
In direct connection with the GNSS validity duration, duration X is under review. Rel.17 defines it in combination with ul-TransmissionExtensionEnabled – as follows:
Presence of this field indicates that UL transmission within duration X after original GNSS validity duration expires is enabled by the network. If timeAlignmentTimer is not set to infinity, X is equal to remaining timeAlignmentTimer, otherwise X is equal to the configured ul-TransmissionExtensionValue.
[bookmark: _Hlk158734643][bookmark: _Hlk158649639][bookmark: _Hlk158908271]Even in case the UE has obtained the location information by non-GNSS means, the UL transmission behaviour related to the expiry of GNSS validity duration should not be changed from the current specification.
In the absence of any GNSS signal there might also be an issue with the calibration of UEs’ local oscillators leading to frequency errors. Corresponding accuracy requirements – as outlined by TS 36.101, clause 9.6.1 – shall be obeyed during duration X.
[bookmark: _Hlk149575805]Proposal 2: The UL transmission behaviour related to the expiry of GNSS validity duration should not be changed from the current specification even in case the UE is able to obtain information about its own location by non-GNSS means.

For the evaluation of the location-based CHO, the relevant data is the location information, but not the availability of a GNSS reference clock signal for UE’s LO calibration purposes. In spite of the expiry of GNSS-ValidityDuration, as long as UE has access to up-to-date location information based on its capabilities, e.g. UE knows it is stationary or can use other self-positioning means, the location-based CHO should be feasible.
In the case that the UE is aware of its true location, which can be different from the last GNSS-based position fix, but the GNSS-Validity duration has not expired yet, location-based CHO should not be triggered based on the last GNSS-based position fix but based on its true location.
Note that the use of location information derived from non-GNSS means – depending on UE implementation – can be connected to a reliability of that information as discussed in network-verified UE location. To use outdated location information for the location-based CHO would degrade user experience. Therefore, we assume there is incentive to use up-to-date location information for the location-based CHO.
[bookmark: _Hlk158821737]Proposal 3: The feasibility of location-based CHO should be based on the availability of UE location information. Regardless of before or after the expiry of GNSS-ValidityDuration, if UE is able to obtain the location information by non-GNSS means depending on UE implementation, that location information can be used for location-based CHO purposes. 

3. Conclusion
In this document, we discussed open issues in conjunction with GNSS-ValidityDuration and Duration X. The following observations and proposals were made: 
Observation 1: There seems to be no explicit specification description about the reference point in time for the start of the GNSS-ValidityDuration. 
Observation 2: If the UE relies on GNSS-based self-positioning exclusively, the expiry of GNSS-ValidityDuration means the UE has no valid geographical coordinates of its own position anymore.
Proposal 1: It should be clarified that the UE starts counting down from the given GNSS-ValidityDuration value with each successful GNSS position fix.
Proposal 2: The UL transmission behaviour related to the expiry of GNSS validity duration should not be changed from the current specification even in case the UE is able to obtain information about its own location by non-GNSS means.
Proposal 3: The feasibility of location-based CHO should be based on the availability of UE location information. Regardless of before or after the expiry of GNSS-ValidityDuration, if UE is able to obtain the location information by non-GNSS means depending on UE implementation, that location information can be used for location-based CHO purposes. 
