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1
Decision/action requested

This contribution proposes a new solution for the AMF reallocation.
2
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3
Rationale

This solution use RAN to store the list of potential target AMF(s). After that, AMF utilize the UE Configuration Update Command message to trigger the UE to start a new registration procedure. 

As specified in TS 24.501[3] clause 5.4.4.3:

“If the CONFIGURATION UPDATE COMMAND message indicates "registration requested" in the Registration requested bit of the Configuration update indication IE and:

..........
no emergency PDU Session exists, the UE shall, after the completion of the generic UE configuration update procedure and the release of the existing N1 NAS signalling connection, start a registration procedure for mobility and periodic registration update as specified in subclause 5.5.1.3;”

And then the RAN can select the target AMF and forward the registration message to the target AMF.
4
Detailed proposal

**** 1st CHANGE ****

X
Solution #X: Solution for AMF re-allocation by trigger a new registration procedure
6.X.1
Introduction

This solution address Key Issue #1: "Security of AMF re-allocation procedures". 

This solution use RAN to store the list of potential target AMF(s). After that, AMF utilize UE Configuration Update Command message to trigger the UE to start a new registration procedure. 
As specified in TS 24.501[4] clause 5.4.4.3:

“If the CONFIGURATION UPDATE COMMAND message indicates "registration requested" in the Registration requested bit of the Configuration update indication IE and:

..........
no emergency PDU Session exists, the UE shall, after the completion of the generic UE configuration update procedure and the release of the existing N1 NAS signalling connection, start a registration procedure for mobility and periodic registration update as specified in subclause 5.5.1.3;”

And then the RAN can select the target AMF and forward the registration message to the target AMF.
6.X.2
Solution details

Figure 6.X.2-1 shows the solution steps: 
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Figure 6.X.2-1: AMF re-allocation

Step 1~8:  The steps 1 to 8 is the same with the steps 1 to 9 in clause 4.2.2.2 of TS 23.502[2].

Step 9: The initial AMF notifies the old AMF that the registration of the UE in the initial AMF is completed by invoking the Namf_Communication_RegistrationCompleteNotify service operation.

Step 10: The initial AMF sends the NAS Security Mode Command (SMC) to the UE.  The UE replies with NAS Security Mode Complete message containing a complete Registration Request message.

Step 11: If the Initial AMF needs UE's subscription information to decide whether to reroute the Registration Request and UE's slice selection subscription information was not provided by old AMF, the AMF selects a UDM.

Step 12:  The Initial AMF sends Nudm_SDM_Get to UDM and the UDM responds to Initial AMF with a Nudm_SDM_GetResponse. The AMF gets the Slice Selection Subscription data including Subscribed S-NSSAIs.

Step 13: If there is a need for slice selection, e.g. the Initial AMF cannot serve all the S-NSSAI(s) from the Requested NSSAI permitted by the subscription information, the Initial AMF invokes the Nnssf_NSSelection_Get service operation from the NSSF by including Requested NSSAI. The NSSF performs the steps specified in point (B) in clause 5.15.5.2.1 of TS 23.501. The NSSF responds to Nnssf_NSSelection_Get to the Initial AMF.

Step 14: The initial AMF may initiate the Nnrf_NFDiscovery procedure with the NRF, e.g. the initial AMF does not locally store the target AMF address. The NRF responses to the Nnrf_NFDiscovery_Request with the list of potential target AMF(s).

Step 15: The initial AMF sends a Reroute NAS message to the (R)AN including the list of potential target AMF(s).

Step 16: (R)AN store the list of potential target AMF(s).

Step 17: The (R)AN sends Reroute NAS message Response to the initial AMF.

Step 18: The initial AMF sends a UE Configuration Update Command message to the UE with registration indication, as specified in TS 23.502[2] clause 4.2.4.2, to start a new registration procedure.

Step 19: The UE sends an initial UE message to (R)AN.

Step 20: (R)AN selects the target AMF base on the stored target AMF(s) list.

Step 21:  (R)AN sends the initial UE message to the selected target AMF.

Step 22: The target AMF continues with the Registration procedure from step 4 until 22 of figure 4.2.2.2.2-1 in TS 23.502[2].
6.X.3
Evaluation
This solution use RAN to store the list of potential target AMF(s) and reuse the existed UE Configuration Update Command message to trigger the UE to start a new registration procedure.
 Therefore, UE will release the existing N1 NAS signalling connection and start a new registration. RAN can select an appropriate AMF for the UE.
This solution has the following impact:

UE: 

This solution has no impact on UE.
AMF:

The initial AMF need to trigger the new registration after it sends the list of potential target AMF(s) to RAN. 
RAN:

RAN need to store the list of the potential target AMF. RAN will forward the new registration message instead of original registration message to the selected target AMF.
**** END OF CHANGES ****
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