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1   Introduction
In RAN3#95bis meeting, the support of NAS rerouting function in NR were discussed and no consensus achieved, in this contribution, we further analyses the NAS rerouting function.
2   Discussion

The NAS rerouting procedure was introduced in LTE to support Dedicated Core Network (DCN) feature. 

In NR, Network slicing is introduced, as specified in TS23.501, the AMF that first receives the initial Registration Request shall redirect the initial Registration request to another AMF via the RAN or via direct signalling between the initial AMF and the target AMF:

	TS23.501 v0.4.0

5.15.5.2.3
AMF Relocation due to Network Slice(s) Support

During a Registration procedure in a PLMN, in case the network decides that the UE should be served by a different AMF based on Network Slice(s) aspects, then the AMF that first received the Registration Request shall redirect the Registration request to another AMF via the RAN or via direct signalling between the initial AMF and the target AMF. The redirection message sent by the AMF via the RAN shall include information for selection of a new AMF to serve the UE.
For a UE that is already registered, the system shall support a redirection initiated by the network of a UE from its serving AMF to a target AMF due to Network Slice(s) considerations. Operator policy determines whether redirection between AMFs is allowed.



And as specified in TS23.502 v0.3.0 section 4.2.2.2.3 Registration with AMF relocation, the step 6a is the Reroute NAS message from AMF to the RAN:

	TS23.502 v0.3.0

5.
If the initial AMF, based on local policy and subscription information, determines to forward the NAS message to the target AMF directly, the initial AMF sends a Reroute NAS message to the target AMF. The Reroute NAS message includes the information enabling (R)AN to identify the N2 terminating point and the NAS message carried at step 1, and optionally the UE's SUPI and MM Context. If network slicing is used and the initial AMF determines the Allowed NSSAI as described at step 14 of figure 4.2.2.2.2-1, the Allowed NSSAI is included. The target AMF then updates the (R)AN with a new updated N2 termination point for the UE (step 5b), the (R)AN acknowledge the updated N2 termination point (step 5c). Step 5 is skipped.

NOTE:
Steps 5b and 5c can occur separately or as part of the first subsequently required N2 interaction.

6.
If the initial AMF, based on local policy and subscription information, determines to forward the NAS message to the target AMF via RAN, the initial AMF sends a Reroute NAS message to the RAN (6a). The Reroute NAS message includes the information about the target AMF and the Registration request message carried at step 1, and optionally the UE's SUPI and MM Context. If network slicing is used and the initial AMF determines the Allowed NSSAI as described at step 14 of figure 4.2.2.2.2-1, the Allowed NSSAI is included in the Reroute NAS message. The RAN sends the Initial UE message to the target AMF (6b).

…

Editor's note:
Whether both option (A) and option (B) are acceptable from a RAN perspective needs to be evaluated by RAN WGs.
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Figure 4.2.2.2.3-1: NAS message redirection procedure


	In step14 of figure 4.2.2.2.2-1:

If network slicing is used, the AMF obtains the Allowed NSSAI based on the Requested NSSAI, UE subscription, and local policies. If the AMF is not suitable for supporting the Allowed NSSAI, the Registration Request is rerouted described in clause 4.2.2.2.3, where the initial AMF refers to the AMF.



As shown above, in both option (A) and option (B), it is said that “If network slicing is used and the initial AMF determines the Allowed NSSAI as described at step 14 of figure 4.2.2.2.2-1, the Allowed NSSAI is included.” And in step 14 of figure 4.2.2.2.2-1, it is said that “If the AMF is not suitable for supporting the Allowed NSSAI, the Registration Request is rerouted described in clause 4.2.2.2.3, where the initial AMF refers to the AMF”. These descriptions clarify that to support network slicing, the NAS Rerouting function is still needed.

Proposal 1: support NAS Rerouting function in NR.

Based on the added Editor's note (added since version 0.2.0) highlighted in yellow, it is up to RAN to further evaluate whether both option (A) and option (B) are acceptable.

Take LTE S1AP signalling design as the baseline, the setup of a UE’s NG association over an NG interface is triggered from gNB to AMF via Initial UE message and Path switch Request (Xn handover), and from AMF to gNB via Handover Request (NG Handover). 

In LTE, to support NAS Rerouting function, a REROUTE NAS REQUEST message was introduced, sent by the MME in order to request for a rerouting of the INITIAL UE MESSAGE to a DCN. From our view, the same approach should also be supported in NG interface, to support the NAS Rerouting via RAN, i.e. option (B).

Proposal 2: adopt NAS Rerouting via RAN (i.e. option (B)) in NGAP specification to support NAS Rerouting function via RAN.

For option (A), detailed procedures need to be discussed in RAN3, e.g. which procedures or new procedures to be used to support step 5b and step 5c, the benefit of option (A) comparing to option (B) need further clarification, coordination with SA2 and CT1 may be needed.

Proposal 3: the introduction of option (A) needs further discussion in RAN3, further coordination with SA2 and CT1 may be needed.
3   Proposal
In this contribution, we analyse the NAS Rerouting function in NR based on SA2 latest progress, and get the following proposals:

Proposal 1: support NAS Rerouting function in NR.

Proposal 2: adopt NAS Rerouting via RAN (i.e. option (B)) in NGAP specification to support NAS Rerouting function via RAN.

Proposal 3: the introduction of option (A) needs further discussion in RAN3, further coordination with SA2 and CT1 may be needed.

It is also proposed to capture the TP in [2] to TS38.413.
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