
3GPP TSG-RAN WG2 Meeting#121

       




    R2-2301140
Athens, Greece, 27th February – 3rd March 2023              
Source: 


ZTE corporation, Sanechips

Title: 
Consideration on NW verified UE location
Agenda item:

8.7.3
Document for: 
Discussion and Decision
Introduction

RAN has approved below objectives for NW-based UE location verification:

--------------------------------------- Objectives from RP-223534 ---------------------------------------
4.1.3
Network verified UE location
Based on RAN1 conclusions of the study phase, RAN to prioritize the specification of necessary enhancements to multi-RTT to support the network verified UE location in NTN assuming a single satellite in view [RAN1, 2, 3, 4]. DL-TDoA methods for verification may be considered as lower priority and if time permits and condition in Note is satisfied.

Note 1: Enhancements assume reuse of the RAT dependent positioning framework

Note 2: The specification of DL-TDOA enhancements will be subject to the study of the impact of realistic UE clock drift onto DL-TDOA performance

Note 3: The target accuracy for position verification purposes is as documented in clause « recommendations » of the 3GPP TR 38.882 (i.e. 10 km granularity)

Note 4 : Multiple satellite in view by the UE may be considered if time allows

Note 5 : The enhancements may be subject to relevant SA WGs (e.g. SA3/SA3-LI) feedbacks on the reliability of UE reports involved

Note 6 : The enhancements should take into account the mirror-image ambiguity

Note 7 : Network verified UE location is an optional UE feature

--------------------------------------- Objectives from RP-223534 ----------------------------------------
This contribution intends to share our views on the open issues of NW-based UE location verification based on the agreed objectives as given above.
Discussion
SRS-based Multi-RTT vs TA reported based multi-RTT
RAN plenary has agreed to study normative work on multi-RTT based method assuming single satellite view. And RAN1 has investigate below two options for this purpose:

Opt1: Multi-RTT based on SRS measurement
Opt2: UE TA reported based multi-RTT methods.
As indicated in the objectives single satellite is the target scenarios, where a satellite can be seen as one TRP. Therefore to enable multi-RTT solutions, satellite or UE needs to be scattered in time domain to allow measurements in different time instance, which requires enhancements for both options. 

Observation 1: Both SRS-based and TA-based multi-RTT solution requires enhancements in order to support network verified UE location in NTN assuming a single satellite in view.
There are discussions on whether UE reported TA is trusted or not, and one of the reasoning is because the reported TA comes from GNSS. However, reported GNSS and GNSS measurement is not equivalent. Valid GNSS measurement is the premise for UE to preform pre-compensation for synchronization and to get access to NTN, which means all reliable physical levels measurements relies on valid GNSS. Therefore TA derived based on valid GNSS shall be considered as trustful. If dependency on GNSS means untrustf7ul, then no measurements in NTN can be trusted.
Observation 2: Reported GNSS and GNSS measurement is not equivalent. Since valid GNSS measurement is the premise for UE to preform pre-compensation for synchronization and to get access to NTN, TA derived based on valid GNSS shall be considered as trustful.
It is always assumed that 3GPP defined function is trustful within 3GPP network, which includes the UE reported TA specified in NTN. Moreover UE reported TA is used also on scheduling, faking this information will lead to transmission failure or even worse to radio link failure, which is against UE’s interests.
Observation 3: UE reported TA is 3GPP defined information used to assist scheduling adjustment in NTN. Faking this information will lead to scheduling failure which is against UE’s own interests. 
SRS based multi-RTT measurement (i.e.,RTT measurements defined within positioning feature ) relies on support of position, which requires proper configuration of SRS. Its measurement accuracy will be significantly impacted due to low SNR . While UE specific TA report is an already supported function in NTN network, which has no dependency on positioning. It is easier to be implemented and requires less specs work to be discussed.
Observation 4: Multi-RTT measurement based on SRS relies on UE’s capability to support positioning, whose accuracy depends link budget (e.g., the accuracy will significant decreased in low SNR). 

Observation 5:UE specific TA report can already be supported in NTN, which is easier to implement and requires less discussion.
Based on above on above analysis, it is proposed to consider UE reported TA is used for the purpose of NW verified UE location  
Proposal 1: UE specific TA report is specified as one alternative for NW verified UE location purpose.
Since multi-RTT measurements require measurements at different TRPs to estimate UE location. Then in single satellite scenario, UE at different time instance can be seen as different TPRs and the reported UE specific TA in each time instance can be seen as UE specific TA measurement at different TRPs. Considering RAN1 is also working on closely on the required report granularity and periodicity for UE to report TA to fulfil the accuracy requirement defined. The details can be ffs until more input is received from RAN1.

Observation 6: Requirement on the granularity and periodicity of TA report to meet accuracy requirement needs to wait for more RAN1 input.
Proposal 2: The details of UE specific TA report (e.g., granularity) is postponed until more RAN1 input is received.  

Signalling model design
Another discussion point in RAN2 is how to do deliver the configuration and receives the TA report from UE. In note 1 it is assumed that reuse of the RAT dependent positioning framework, which is to reuse LCS framework as a starting point for signalling design. It is also aligned with RAN2’s agreements in study item phase that CN is the node that in responsible for triggering the NW verified UE location task and performs the verification. But it remain unclear how to exchange the configuration and assisting information for NW verified UE location between gNB and UEs. If TA information is confirmed to be used, then the already existing signalling in R17 to support TA report configuration as well as report, to minimize the specs impact the whole structure can be used as a starting point for further enhancements, the detailed required enhancements cam be discussed after further input from RAN1. 
Observation 7: If TA information is used for NW verified UE location, the UE specific TA report configuration and report as in R17 can be reused with possible enhancements for this purpose, which can minimize specs impacts.

Since it has been agreed that the accuracy requirement for NW verified UE location is 10km granularity, which could covers more than 300 square meters area, therefore even if MAC CE is used for transmitting the TA information it shall not have privacy concerns.

Observation 8: Using MAC CE for TA report won’t cause privacy concerns since the accuracy requirement is 10 km granularity which could cover more than 300 square meters area.
Therefore below proposal is proposed based on above analysis
Proposal 3: If TA information is used for NW verified UE location, UE specific TA report configuration and report signalling as in R17 can be reused with possible enhancements to fulfil accuracy requirement.
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Above gives an example of signalling flow to support NW verified UE location:
Step1: CN triggers NW verified UE location task with configuration to NG-RAN;
Step2: NG-RAN configure UE with TA report configuration (e.g., in TAR-Config) 

Step 3: UE performs TA measurements and reports to NG-RAN accordingly

Step 4: NG-RAN processes the received TA measurements (e.g., subtracting feederlink delay) and transmits the the results to CN

Step 5: CN based on received TA measurements to perform verification
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Observation 1: Both SRS-based and TA-based multi-RTT solution requires enhancements in order to support network verified UE location in NTN assuming a single satellite in view.
Observation 2: Reported GNSS and GNSS measurement is not equivalent. Since valid GNSS measurement is the premise for UE to preform pre-compensation for synchronization and to get access to NTN, TA derived based on valid GNSS shall be considered as trustful.
Observation 3: UE reported TA is 3GPP defined information used to assist scheduling adjustment in NTN. Faking this information will lead to scheduling failure which is against UE’s own interests. 
Observation 4: Multi-RTT measurement based on SRS relies on UE’s capability to support positioning, whose accuracy depends link budget (e.g., the accuracy will significant decreased in low SNR). 

Observation 5:UE specific TA report can already be supported in NTN, which is easier to implement and requires less discussion.
Observation 6: Requirement on the granularity and periodicity of TA report to meet accuracy requirement needs to wait for more RAN1 input.
Observation 7:If TA information is used for NW verified UE location, the UE specific TA report configuration and report as in R17 can be reused with possible enhancements for this purpose, which can minimize specs impacts.

Observation 8: Using MAC CE for TA report won’t cause privacy concerns since the accuracy requirement is 10 km granularity which could cover more than 300 square meters area.

Proposal 1: UE specific TA report is specified as one alternative for NW verified UE location purpose.
Proposal 2: The details of UE reported specific TA (e.g., granularity) is postponed until more RAN1 input is received. 
Proposal 3: If TA information is used for NW verified UE location, UE specific TA report configuration and report signalling as in R17 can be reused with possible enhancements to fulfil accuracy requirement.
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