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Introduction
Due to reduced signal strength variation in non-terrestrial networks (NTN) as compared to terrestrial networks (TN) [1], UE location information has become an important aspect in Rel-17 enhancements. For example, UE location information has been incorporated into the UE timing pre-compensation procedure, as an additional trigger for measurement reporting, and as a trigger for conditional handover (CHO).
As agreed in RAN2#115e [2], once AS security is established the network can obtain GNSS-based UE location information via existing signalling methods, such as configuration of includeCommonLocationInfo in the corresponding reportConfig. RAN2 has sent an LS to SA3 [3] to verify whether NTN-specific user  consent is required before the gNB can configure the UE to report UE location information, as per the following agreements:
· After AS security is established, gNB can obtain a GNSS-based location information from the UE using existing signalling method, i.e., by configuring includeCommonLocationInfo in the corresponding reportConfig. It is up to SA3 to decide whether User Consent is required before NW acquires location information from the UE in NTN. RAN2 discuss whether to send LS to SA3
· Send new LS to SA3 for the need of NTN specific user consent for obtaining UE location by gNB.
· If accepted by SA3, if the gNB has user consent to obtain UE location in NTN, reporting of finer location information/full GNSS coordinates in RRC_CONNECTED can be supported after AS security is enabled
Although final confirmation is pending SA3 response, a number of agreements and working assumptions were reached regarding UE location reporting in RAN2#115e [2]:
Working Assumptions:
· Event triggered-based UE location reporting are configured by gNB to obtain UE location update of mobile UEs in RRC_CONNECTED
· Combination of serving and target cell reference location is supported for location report trigger event and for CHO location trigger
· Specify that measurement reports can be configured to be piggybacked with location report when location based event triggers it
Agreements:
· Aperiodic location reporting (e.g., via DCI) is not supported.
· Periodic location reporting can also be configured by gNB to obtain UE location update of mobile UEs in RRC_CONNECTED. RAN2 discuss whether it is part of existing periodic measurement report configuration or a new configuration for periodic reporting of UE location.
· Under the work assumption "the UE location information cannot be reported in connected mode", the content of UE specific TA reported in connected mode is UE specific TA pre-compensation(for the details of the TA value, confirmation from RAN1 is needed).
· Under the work assumption "the UE location information can be reported in connected mode", for TA reporting purposes in connected mode, the network can configure the UE to send either the UE specific TA pre-compensation (for the details of the TA value, confirmation from RAN1 is needed) or the UE location information
This contribution discusses aspects related to UE location reporting in RRC_CONNECTED, specifically additional triggers for reporting UE location, and joint measurement-location reporting.
UE location reporting in RRC connected
Periodic UE location reporting
In RAN2#115e it was agreed that periodic location reporting can be configured to obtain UE location update for mobile UEs in RRC_CONNECTED. In Rel-16, periodic UE location reporting can be already be performed for UEs in RRC_CONNECTED by configuring includeCommonLocationInfo in the corresponding reportConfig. However, it is still under discussion whether an additional configuration is necessary for to optimize periodic location reporting, for example, by transmitting just UE location without relying on the measurement reporting configuration.
Unless the UE is under constant movement, periodic reporting would lead to unnecessary overhead by reporting an updated UE location which may be similar to that of the previous report. Additional signalling would be made worse if characteristics of UE movement changed over time (e.g. the UE speed changed) requiring a reconfiguration of reporting periodicity. Considering periodic UE location reporting can already be achieved via existing specification, it seems an unnecessary optimization to introduce an additional configuration.
Proposal 1:	A new configuration for periodic reporting of UE location is not introduced.
Event-triggered UE location reporting
In addition to periodic UE location reporting, it is currently a RAN2 working assumption that event trigger-based UE location reporting is supported in NTN. A key use-case for introducing event trigger-based UE location reporting would be if the network configures UE location to be used for TA reporting purposes as per the following agreement [2]: 
· Under the work assumption "the UE location information can be reported in connected mode", for TA reporting purposes in connected mode, the network can configure the UE to send either the UE specific TA pre-compensation (for the details of the TA value, confirmation from RAN1 is needed) or the UE location information
To maintain timing synchronization the network would need to know if the UE has changed position significantly from it’s previous location, which is a natural scenario for an event-based trigger. In RAN2#115e a similar agreement was already reached in for UE-specific TA reporting [2]:
· A TA offset threshold can be used for event-triggered reporting, at least the offset threshold can be between current information about UE specific TA and the last successfully reported information about UE specific TA
Unlike periodic location reporting, by introducing an offset threshold the UE will report location information only if there was a change by a preconfigured amount large enough to warrant a report. Depending on network needs, proper configuration of the offset threshold can balance between frequency of reporting and UE location accuracy.
Proposal 2:	A UE location offset threshold can be used for event-triggered reporting, where the offset threshold can be between current information about UE location and the last successfully reported information about UE location (pending SA3 confirmation).
Joint UE location-measurement reporting
It is a RAN2 working assumption that measurement reports can be configured to be piggybacked with location report when location based event triggers it. Joint reporting of UE location and measurements may be useful, for example, to assist handover decisions considering the RSRP difference between serving and target cell may not be as obvious compared to terrestrial networks.
However, if UE location is used for TA reporting such measurements may not be needed, and could result in unnecessary signalling overhead. In the current RRC running CR [4] there is already an Event L1 defined based on UE distance to serving and target cell reference point. If multiple location-based event triggers are introduced the network may configure a subset for TA reporting purposes (where measurements are not necessary), and another for measurement/mobility related pruposes (where measurements would be beneficial to have). In this case, the network may wish to individually configure whether joint UE location + measurement reports are reported per location-based event trigger to avoid unnecesseary signalling overhead.
Proposal 3:	If multiple location-based trigger events for UE location report are agreed, RAN2 to decide whether configuration to jointly report measurements with UE location report: 1) applies to all location-based events, or 2) is configured per location-based event.
Conclusion
In this contribution the following proposals were made concerning UE location reporting in RRC_CONNECTED:
Proposal 1:	A new configuration for periodic reporting of UE location is not introduced.
Proposal 2:	A UE location offset threshold can be used for event-triggered reporting, where the offset threshold can be between current information about UE location and the last successfully reported information about UE location (pending SA3 confirmation).
Proposal 3:	If multiple location-based trigger events for UE location report are agreed, RAN2 to decide whether configuration to jointly report measurements with UE location report: 1) applies to all location-based events, or 2) is configured per location-based event.
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