SA WG2 Temporary Document

Page 4

3GPP SA WG2 Meeting #150E
S2-2202181
06 – 12 Apr 2022, Elbonia
(Revision of S2-220xxxx)

Source:
Samsung
Title:
KI#9, 4: New Solution on Location Verification for Satellite Access assisted by NWDAF analytics
Document for:
Approval
Agenda Item:
9.10
Work Item / Release:
FS_eLCS_ph3 / Rel-18
Abstract of the contribution: This contribution proposes a new solution on location verification for satellite access assisted by NWDAF analytics.
1. Discussion 
At SA2#149E, two key issues related to FS_eLCS_ph3 were approved and adopted to TR 23.700-71 on support for satellite access (KI#9) and support by NWDAD analytics (KI#4). This paper proposes a single solution addressing both KIs by virtue of leveraging NWDAF to assist with the verification of the UE location provided via satellite access.
2. Proposal

It is proposed to adopt the following text within TR 23.700-71.   

*** Start of the change ***

6.0
Mapping Solutions to Key Issues

Editor's note:
This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping Solutions to Key Issues
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6.X
Solution #X: Location Verification for Satellite Access assisted by NWDAF Analytics 
6.X.1
Introduction
This solution proposes a mechanism for location verification of the UE location provided via satellite access by leveraging NWDAF analytics in the 5GC. The solution addresses KI#9 as it enables the AMF to receive statistics and predictions on the UE location, hence making it easier to determine whether the potentially inaccurate location information provided by the UE is reliable and trustable or not.
6.X.2
Functional description

At a high level, the functional description of this solution is as follows:

· The UE provides an initial location to NG-RAN/AMF via satellite access, and the location verification process at the 5GC is triggered.

· The AMF discovers an NWDAF instance capable of providing UE related analytics on the UE that provided its location via satellite access. If available, the selected NWDAF instance should have analytics aggregation analytics to retrieve UE related analytics from other NWDAF instances.
· If the selected NWDAF instance has aggregator capabilities, it discovers and collects UE related analytics from other NWDAF instance(s) following the procedures specified in TS 23.288 [9].
· The NWDAF instance with potential aggregator capabilities aggregates analytics (if collected), derives its own analytics, and delivers them to the AMF.
· The AMF uses the received analytics as part of its decision on whether the UE location should be accepted or rejected as provided by the UE.
6.X.3
Procedures
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Figure 6.X.2-1: Procedure for location verification for satellite access assisted by NWDAF analytics

1.
UE reports location to the NG-RAN.
2.
NG-RAN selects a suitable AMF based on UE location (e.g. AMF A, serving Country A).

3.
NG-RAN indicates to the AMF the need to verify/confirm the UE location. 

4.
AMF retrieves the subscriber profile of the UE from the UDM.
5.
If not done previously, AMF discovers NWDAF according to cl. 5.2 of TS 23.288 [9] and 6.3.13 of TS 23.501 [2], if available supporting analytics aggregation as described in cl. 6.1A.2 of TS 23.288 [9]. In addition, AMF uses NWDAF Serving Area information, and NWDAF location information to select the appropriate NWDAF instance.
6.
AMF requests or subscribes to UE related analytics (e.g. expected UE behavior, abnormal behavior, UE mobility) for one or more Analytic IDs in a given Area of Interest from a NWDAF that covers the country where the UE reported its location.

7.
[OPTIONAL] The selected NWDAF instance may register with the UDM for the UE that it is collecting data for and for the related Analytic ID(s).
8.
[OPTIONAL] If needed and the selected NWDAF instance has analytics aggregation capability, the NWDAF for which the AMF requested analytics discovers other NWDAF instances that may provide relevant UE related analytics on the UE ID that provided its location in step 1.

9.
[OPTIONAL] The aggregator NWDAF requests UE related analytics from other NWDAF(s) on the UE which initially provided its location information to NG-RAN.
10.
[OPTIONAL] If needed, other NWDAFs contacted by the aggregator NWDAF may collect data from other NFs (AMFs, SMFs, etc.) related to this UE (e.g. previous locations in other countries, any reported UE abnormal behavior, etc.).
11.
[OPTIONAL] The NWDAF(s) contacted by the aggregator NWDAF derive(s) UE related analytics for the UE in the area it is responsible for, e.g. (part of) a country.
12.
[OPTIONAL] The NWDAF(s) contacted by the aggregator NWDAF report(s) their analytics (UE mobility, UE abnormal behavior, etc.) to the aggregator NWDAF.
13.
The aggregator NWDAF performs aggregation of the reported analytics and derives analytics.
14.
The aggregator NWDAF provides (potentially aggregated) analytics to the AMF
15.
AMF decides whether the UE should or should not be allowed access given the currently reported location. 

16.
AMF interacts with NG-RAN and/or the UE to convey the decision. For example, based on the reported UE analytics (e.g. UE behavior), the AMF and/ or NG-RAN may behave as follows: 

a) In case of UE in initial access, the AMF may accept or reject UE Registration Request to the UE reported location. In case of rejection, the AMF may provide a cause value to the UE and/or NG-RAN (e.g. “inaccurate/wrong Location”, “Location is not supported”, or any other naming).

b) AMF may forward the full, part or a modified version of the analytics (e.g. UE behavior) to NG-RAN which may act upon it. For example, NG-RAN may release the UE in case of an “unexpected UE location”.  

c) AMF may decide to initiate UE release procedure with the NG-RAN, and indicates the cause of UE context release as UE (e.g. “inaccurate/wrong/unexpected UE Location”, “UE Location is not supported”, or any other naming).
6.X.4
Impacts on services, entities and interfaces
*** End of the change ***

3GPP

SA WG2 TD


AMF A
NG-RAN
UE
1. UE location
NRF
3. UE location reporting
NWDAF A
(aggregator)
4. UE subscriber profile retrieval
9. Request UE related analytics from other NWDAF instances
UDM
6. Subscribe to receive analytics on UE behavior/ mobility pattern/other
7. UDM registration
10. Input data collection
12. provide UE related analytics to aggregator NWDAF
14. Response on requested analytics on UE behavior/ mobility pattern/other
16. AMF may reject or accept UE location depending on the outcome of analytics on UE location
2. AMF selection
5. NWDAF discovery (aggregator)
8. NWDAF(s) discovery
11. Derive analytics
13. Derive/Aggregate analytics
15. AMF decision

NWDAF(s)

NF(s)



