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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 23.502[2] clause 4.2.4.2:

“This procedure is initiated by the AMF when the AMF wants to update access and mobility management related parameters in the UE configuration.
This procedure is also used to trigger UE to perform, based on network indication, either Mobility Registration Update procedure while the UE is in CM-CONNECTED state to modify NAS parameters that require negotiation (e.g. MICO mode) or to steer the UE towards EPC as specified in TS 23.501 [2] clause 5.31.3, or Mobility Registration Update procedure after the UE enters CM-IDLE state (e.g. for changes to Allowed NSSAI that require re-registration). If a Registration procedure is needed, the AMF provides an indication to the UE to initiate a Registration procedure.

......

AMF determines the necessity of UE configuration change due to various reasons (e.g. UE mobility change, NW policy, reception of Subscriber Data Update Notification from UDM, change of Network Slice configuration, need to assign PLMN-assigned UE Radio Capability ID, change of Enhanced Coverage Restriction information in the UE context) or that the UE needs to perform a Registration Procedure. If a UE is in CM-IDLE, the AMF can wait until the UE is in CM-CONNECTED state or triggers Network Triggered Service Request (in clause 4.2.3.3).

”

So, AMF can send the UE configuration message due to the AMF re-allocation reasons.
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 5.4.4.2:

“If a new allowed NSSAI information or AMF re-configuration of supported S-NSSAIs requires an AMF relocation, the AMF shall indicate "registration requested" in the Registration requested bit of the Configuration update indication IE and include the Allowed NSSAI IE in the CONFIGURATION UPDATE COMMAND message.

If the AMF includes a new configured NSSAI in the CONFIGURATION UPDATE COMMAND message and the new configured NSSAI requires an AMF relocation as specified in 3GPP TS 23.501 [8], the AMF shall indicate "registration requested" in the Registration requested bit of the Configuration update indication IE in the message.

If the CONFIGURATION UPDATE COMMAND message is initiated only due to changes to the allowed NSSAI and these changes require the UE to initiate a registration procedure, but the AMF is unable to determine an allowed NSSAI for the UE as specified in 3GPP TS 23.501 [8], then the CONFIGURATION UPDATE COMMAND message shall indicate "registration requested" in the Registration requested bit of the Configuration update indication IE, and shall not contain any other parameters.”
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;”
As specified in TS 24.501[4] clause 5.4.4.4:
“If "registration requested" was indicated in the Registration requested bit of the Configuration update indication IE in the CONFIGURATION UPDATE COMMAND message and:

a)
the CONFIGURATION UPDATE COMMAND message contained:

1)
an allowed NSSAI, a configured NSSAI or both;

2)
the Network slicing indication IE with the Network slicing subscription change indication set to "Network slicing subscription changed"; or

3)
no other parameters; and

b)
no emergency PDU session has been established for the UE;

then the AMF shall initiate the release of the N1 NAS signalling connection.”
As the N1 NAS signalling connection is released, so the UE can accept the unprotected NAS message.
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 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. This step takes place if a prior primary authentication has taken place or if the old AMF has performed horizontal Kamf derivation of the Kamf key. 
Step 10~14: 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. The step 10 to 14 is the same with the steps 3a to 6b in clause 4.2.2.3 of TS 23.502 [2]
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) for the UE. RAN get the identity of UE at step 1 or step 6 and hold the mapping (UE identity, target AMF set).
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. As specified in TS 24.501 [4] clause 5.4.4.2, the UE configuration Update command message indicate "registration requested" in the Registration requested bit of the Configuration update indication IE, and shall not contain any other parameters . After that, the initial AMF and UE release the N1 NAS signalling connection.
Step 19: The UE sends an initial UE message to (R)AN. As specified in TS 24.501 [4] clause 5.4.4.3, after release the N1 NAS signalling connection between the initial AMF and UE, the UE shall start a registration procedure for mobility and periodic registration update. The identity of UE in the initial UE message is the same with the Registration message in the step 1 or step 6.
Step 20: (R)AN selects the target AMF base on the stored target AMF(s) list. As the RRC connection between UE and RAN is not release, RAN can selected the target AMF for the UE based on the mapping (UE identity, target AMF set).
Step 21:  (R)AN sends the initial UE message which is received at step 20 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.
After initial AMF sends a UE Configuration Update Command message to the UE, the initial AMF and UE release the N1 NAS signalling connection. UE will start a new registration procedure. As the N1 NAS signalling connection is released, so the UE can accept the unprotected NAS message.
This solution has the following impact:

UE: 

This solution has no impact on UE. As specified in TS 23.502 clause 4.2.4: “UE configuration may be updated by the network at any time using UE Configuration Update procedure”  So the UE can receive the UE configuration update massage at any time to start a new registration procedure.
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 should select the target AMF based on the stored mapping(UE identity, target AMF set).
RAN will forward the new registration message instead of original registration message to the selected target AMF.
This solution doesn’t need a common NF and does not require to transfer the security context. It is conformance to SA2 AMF reallocation and reroute via RAN procedure
**** END OF CHANGES ****
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