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1 Introduction

In NTN, connected mode location report was discussed in both TA report and LCS support discussion. For TA report, UE location information can be used by network to calculate the UE’s TA. For LCS support, UE location information can be used for AMF reselection. RAN2 have made the following agreements relating to location report in TA report and LCS support:

RAN2 #116bis agreement of UE location for TA reporting purposes:
1. If SA3 will confirm that NTN-specific user consent will the available in Rel-17, the network could at least ask the UE to report its UE location for any reason at any time. FFS if we define an event-triggered reporting of UE location for TA reporting purposes.

RAN2 #115 agreement for LCS:
Working assumption:

1. Event triggered-based UE location reporting are configured by gNB to obtain UE location update of mobile UEs in RRC_CONNECTED

Although RAN2’s decision on support of location report for NTN depends on whether SA3 can finish user consent design in Rel-17, given that SA3 meeting is one week earlier than RAN2, we can discuss this based on SA3’s feedback during the RAN2 meeting.  
In this contribution, we assume that SA3 can finish NTN specific user consent in Rel-17, and we will address the connected mode location report for both TA report and LCS purpose.
2 Discussion
Firstly, it should be clear that network can configure UE to report location information for any purpose if network has user consent, and it does not need to tell UE the purpose. It means that if network configures UE to report location under certain trigger condition, UE simply follows the trigger condition to report location without knowing how network will use it. In light of this, network has liberty to configure any supported triggers for a given purpose. In other words, there is no trigger that can only be configured for a specific purpose. Due to this very reason, RAN2 agreed in #115 meeting that periodic location report is supported for LCS purpose since MDT has already supported periodic location report configuration and event triggered location report configuration:
1. 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.
Proposal 1 RAN2 to confirm that the purpose of location report configured by network is invisible to UE, network has liberty to configure any triggers supported by specification for location report for any purpose.

Proposal 2 RAN2 to confirm that network has liberty to configure periodic location report irrespective of its purpose (TA report or LCS support) as long as user consent is available. 

If the above proposals are agreeable, the question is whether there is a need to define new trigger event for location report aside from the existing supported trigger events, i.e. A1-A6. Apparently, event A1-A6 reflects the cell channel quality, cannot accurately reflect the amount of location change. Besides, relating location change, RAN2 agreed to introduce a new event for CHO in RAN2 #115 meeting:
	The following event is supported: condEvent L4: Distance between UE and the PCell’s reference location becomes larger than absolute threshold1 AND the distance between UE and the Conditional reconfiguration candidate becomes shorter than absolute threshold2.


But it is also not suitable for TA report and LCS support. In short, current event trigger are not feasible.
Is periodic location report enough? If not, we then need to define a new trigger event. The major issue of periodic location report is frequent location report triggering. It can be alleviated by network first configuring a short period and adjusting the period after tracking the location change rate. It doesn’t work well if UE suddenly change its velocity dramatically. For example, if we assume that TA report and LCS support can tolerate a location change in level of 1 km, period of location report should be smaller than 1 minute if UE speed changes above 1km/minute.
Proposal 3 RAN2 to discuss if new trigger event is needed for location report. 

If RAN2 agree to define a new trigger event, it should be applicable to both TA report and LCS support. RAN2 should avoid define separate events.
Proposal 4 If RAN2 agree to define new trigger event for location report, RAN2 should strive to define a common trigger event suitable for both TA report and LCS support purpose. 

As the location report is handled in RRC spec, it would be desirable that a RRC event is defined. A typical RRC event structure has the following parameters: threshold, reportOnLeave, hysteresis, timeToTrigger. And RRC event handling is based this structure. Thus, to avoid too much spec impact, the new trigger event should follow this structure.
Proposal 5 The new trigger event is an RRC event, and to reduce spec impact, follows the typical RRC event parameter structure, i.e. threshold, reportOnLeave, hysteresis, timeToTrigger. 

To accommodate both TA report and LCS support, the enter/leave condition would be better to base on the distance change between the current location and last reported location.
Proposal 6 The enter/leave condition for the new trigger event is based on the distance change between the current location and last reported location above/below a threshold. 

Last, for the location report configuration and content report, the common signalling design should be adopted for any purpose. RAN2 has agreed, for LCS purpose, to reuse existing signalling method to report location information, i.e., by configuring includeCommonLocationInfo in the corresponding reportConfig. Thus, for both TA report and LCS support, existing signalling method is reused:

Proposal 7 Existing signalling method for location report is reused for both TA report and LCS support, i.e., by configuring includeCommonLocationInfo in the corresponding reportConfig, and by reporting location in MR.
3 Conclusions  

Proposal 1 RAN2 to confirm that the purpose of location report configured by network is invisible to UE, network has liberty to configure any triggers supported by specification for location report for any purpose.

Proposal 2 RAN2 to confirm that network has liberty to configure periodic location report irrespective of its purpose (TA report or LCS support) as long as user consent is available. 

Proposal 3 RAN2 to discuss if new trigger event is needed for location report. 

Proposal 4 If RAN2 agree to define new trigger event for location report, RAN2 should strive to define a common trigger event suitable for both TA report and LCS support purpose. 

Proposal 5 The new trigger event is an RRC event, and to reduce spec impact, follows the typical RRC event parameter structure, i.e. threshold, reportOnLeave, hysteresis, timeToTrigger. 

Proposal 6 The enter/leave condition for the new trigger event is based on the distance change between the current location and last reported location above/below a threshold. 

Proposal 7 Existing signalling method for location report is reused for both TA report and LCS support, i.e., by configuring includeCommonLocationInfo in the corresponding reportConfig, and by reporting location in MR.
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