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1
Decision/action requested

Approve the proposed new solution for TR 33.700-29.
2
References

3
Rationale

This contribution proposes new solution for Satellite Group Establishment ( TR 33.700-29).
Because satellites are moving, even if UE is stationary, it is likely that the satellite which served the UE for authentication and NAS security context procedures, moves out and another satellite serves the UE when AS security context needs to be established. Which satellite would maintain the AS security context if the primary authentication-initiated satellite (primary SAT) has moved (AS mobility) and if new satellite (secondary SAT) is serving the UE during primary authentication and AS security context set up is addressed with this solution.
4
Detailed proposal



* * * * Start of Change * * * *
6.Y
Solution #X: AS security context establishment with store-and-forward operations
6.Y.1
Introduction

This solution proposes the following:

· Establish a (selective) SAT Group. Every Satellite which is maintaining a Service link to a UE/IoT acts as the primary-SAT and is establishing a communication to other neighbour Satellites. The primary-SAT establishes Satellite Group which is used to transfer UE/IoT contexts and/or Data. In case the UE/IoT and/or Satellite is moving, then the primary-SAT ‘role’ also moves to the new primary-Satellite. AMF can select other satellites to page the UEs. And other satellites forward the paging request to the right satellite too.

· Alternatively, or additionally, selective SAT Group information is made aware at the AMF. So that AMF can select single alternative satellite to page the UE.

6.Y.2
Solution details
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Figure 6.Y.2-1: Introduction of selective SAT group

The Application Functions (AF) for some reasons might need to connect to a specific UE (IoT), because the AF wants to share data for instance. For this purpose, the UE (IoT) needs to be paged. The UE (IoT) paging procedure will need to be triggered by the AMF. 

The AMF is connected to different satellites (SAT#1, SAT#2, …) and the UE (IoT) is connected to SAT#3 (for instance). Now if we assume the AMF is sending paging information for UE (IoT), BUT the Feeder link to the SAT#3 is not available (=active). In this case the AMF cannot reach out to the UE (IoT) on a direct path.

The UE (IoT) is connected to the SAT#3, but the SAT#3 has no Feeder link active.

The SAT#3 is acting as Primary SAT (pSAT) and is establishing a Selective SAT Group. This selective SAT group (SSG) consists of at least two satellites, i.e., one Primary SAT and another one Secondary SAT. New satellites can be added to the Selective SAT group or existing can be removed. The pSAT is maintaining an inter-SAT communication to every secondary SAT (star-topology). This star-topology is a logic inter-SAT deployment, i.e., every SAT that is maintaining an active Service link to a UE (IoT) is acting as a primary SAT. 

This can be seen as a logical meshed deployment. 

(1) The UE (IoT) is connected via a service link with SAT#3. The SAT#3 is acting as the primary SAT for this one UE (IoT). The SAT#3 is owning the KgNB and is generating all relevant keys according to the key-hierarchy defined by TS 33.501.

(2) The primary SAT#3 is establishing a Selective SAT Group and is setting up connections to all satellites which are belonging to this Selective SAT Group.

(3) The SAT#3 does not have any longer an active Feeder link.

(3a) The SAT#3 is sending notifications to all SAT Group members and is informing about the missing/inactive (own) Feeder link. The SAT#3 is managing any keys that need to be shared with SAT group members in case of UE handover. This information exchange is via RRC. 

(4) The AMF is triggering paging procedure for the UE (IoT) via all the active Feeder link(s). In this deployment scenario the AMF is sending paging messages towards SAT#1 and SAT#2.

(5) The SAT#1 and SAT#2, both Satellites, receive independent the paging request for UE (IoT), both are paging the UE (IoT) within their own ‘tracking area’.

(5a) The SAT#1 and SAT#2, both Satellites send a Paging Request towards the SAT#3. Due to this, the SAT#3 is receiving both paging requests and is triggering paging for that UE (IoT) device in own ‘tracking area’. This paging message is via XnAP.

(6) The UE (IoT) is receiving the paging request and is responding with a Random-Access Procedure.
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(1) The UE (IoT) is connected via a service link with SAT#3. The SAT#3 is acting as the primary SAT for this one UE (IoT). The SAT#3 is owning the KgNB and is generating all relevant keys according to the key-hierarchy defined by TS 33.501.

(2)The primary SAT#3 is establishing a Selective SAT Group and is setting up connections to all satellites which are belonging to this Selective SAT Group. The SAT#3 informs AMF about the Selective SAT Group. i.e., for SAT#3, SAT#1 and SAT#2 are backup. AMF stores this information.

(3) The SAT#3 does not have any longer an active Feeder link.

(3a) The SAT#3 is sending notifications to all SAT Group members and is informing about the missing/inactive (own) Feeder link. The SAT#3 is managing any keys that need to be shared with SAT group members in case of UE handover. This information exchange is via RRC. 

(4) When AMF wants to trigger the paging procedure for the UE (IoT) and finds out that SAT#3 is not accessible, then the AMF triggers paging procedure for the UE (IoT) via any one SAT available in the Selective SAT Group with active Feeder link(s). In this deployment scenario the AMF is sending paging messages towards SAT#1 (or SAT#2).

(5) The SAT#1 (or SAT#2) Satellite receive the paging request for UE (IoT), SAT#1 pages the UE (IoT) within their own ‘tracking area’. 

(5a) The SAT#1 Satellites sends a Paging Request towards the SAT#3 as well. Due to this, the SAT#3 is receiving a paging request and is triggering paging for that UE (IoT) device in own ‘tracking area’. This paging message is via XnAP.

(6) The UE (IoT) is receiving the paging request and is responding with a Random-Access Procedure.

6.6.3
Evaluation

TBD
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