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1
Decision/action requested

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

3
Rationale

This contribution proposes evaluation to the solution#6 in ( TR 33.700-29).
4
Detailed proposal



* * * * Start of Change * * * *
6.Y
Solution #6: Primary authentication and NAS security context establishment during store-and-forward operations
6.6.1
Introduction

This solution proposes the following:

· Including Satellite Access Type information in Initial UE message from Satellite gNB to AMF, to allow serving network AMF know about possible intermittent loss of feeder link communications.

· Updating NAS timers (e.g. T3510, T3511) to enable primary authentication and NAS security context establishment with UEs during store-and-forward operations as per legacy procedures.

6.6.2
Solution details
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Figure 6.6.2-1: Message flow for security procedures between UE and NAS with S&F operations
Figure 6.6.2-1 shows the message flow for secure primary authentication and NAS security context establishment in S&F operations. In this solution:

· The delays incurred due to intermittent loss of feeder link connectivity can be minimized by using ISLs to make the NAS Registration Request message reach the ground network. However, since SA2 assumes that Store and Forward Satellite Operation shall work without ISL, this optimization is not considered in this solution.

· If timer T3510 expires at AMF or at UE, a new Reject cause is proposed which indicates that the rejection is due to delays in S&F operations. Also, the reject message with this new cause includes updated NAS timers for S&F operations.

· Updated values of NAS timers can be computed, for e.g., by observing the time between first and second attempts of NAS Registration Request from UE. 

· Also, the satellite which does not have feeder link connectivity when it receives the RRC Connection Setup Complete can provide an estimate of the time needed for the round-trip communications between itself and core network for primary authentication and NAS Registration procedures.

· If the NAS timers for S&F operations are pre-computed, SoR or UPU or OTA methods maybe used to update the NAS timers in UEs which connect via the satellite access.

Editor’s Note: The impact of dynamically adjusting NAS timers on synchronization between the UE and the network, especially in multi-satellite handover scenarios is FFS.

6.6.3
Evaluation

 Impacted entities:  UE, RAN and AMF

This solution enables re-use of legacy procedures for UE authentication and NAS security context establishments with satellite access type in store-and-forward operations by adapting NAS timers according to the delays observed between the UEs and the core network. 
Editor’s Note: Further evaluation is FFS.
Editor’s Note: Impact of unprotected reject message is FFS.


* * * * End of Change * * * *
UE
Satellite
AMF/Core Network
RRC Connection Setup Request
RRC Connection Setup Complete
+ NAS Registration Request
RACH procedures, MIB and SIB reception completed
RRC Connection Setup Response
Start T3510
NAS Registration Request
(with Satellite Access 
and S&F information)
AMF Starts T3510
Timer T3510 expires either at AMF or at UE
[Timer T3510 Expires at UE before successful NAS Registration]
[Timer T3510 Expires at AMF before successful NAS Registration]
NAS Registration Reject message with Cause #XX S&F NTN and Updated NAS Timer values
RRC Connection Setup Complete
+ NAS Registration Request
(Attempt 2)
NAS Registration Request
(with Satellite Access 
and S&F information)
Message sent when feeder link is available
NAS Registration Reject message with Cause #XX S&F NTN and Updated NAS Timer values
Pre-computed NAS Timers for S&F operations in Satellite Access
[AMF / Core Network has pre-computed NAS Timers for S&F operations in Satellite Access]
Using SoR OR UPU or OTA, provide updated NAS Timers to UEs
AMF and core network estimates T3510 and other NAS Timer values required for Satellite Access with store and forward operations.
AMF computes/updates 
T3510 and T3511
When Feeder link is available, send message to AMF/Core Network



