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1 Introduction
According to the SA2 stage-2 specification TS 23.502 [1], the Registration procedure (clause 4.2.2.2.2), a N2 Mobility Request/Response message exchange towards a N3IWF happens in steps 18 and 19. That procedure has no equivalent stage-3 message in the NG-AP (TS 38.413 [2]). 
In the present contribution we discuss the issue and suggest a few possible ways to resolve it.

2 Discussion
The registration procedure, as described in the TS 23.502 [1], is illustrated by the figure below:
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Steps 18 and 19, between an AMF and a N3IWF, are described as follows:

	18.
New AMF to N3IWF: N2 AMF Mobility Request ().


If the AMF has changed and the old AMF has indicated an existing NGAP UE association towards a N3IWF, the new AMF creates an NGAP UE association towards the N3IWF to which the UE is connected. This automatically releases the existing NGAP UE association between the old AMF and the N3IWF

19.
N3IWF to new AMF: N2 AMF Mobility Response ().


According to TS 23.502 [1], the N2 Moility procedure is used in the following use case:
· A UE is registered in the old AMF via a non-3GPP access

· A UE registers in the new AMF via NR, e.g. to establish a new PDU session over 3GPP access, while keeping some PDU sessions on non-3GPP access

· The N2 AMF Mobility Request/Response procedure is used to release the NG-AP association between the old AMF and the N3IWF and to create a new NG-AP association between the new AMF the the N3IWF

However, such procedure is currently missing in NG-AP (TS 38.413 [2]).
Observation 1: N2 AMF Mobility Request/Response, which is required by the registration procedure, is missing in NG-AP specifications.

Without such procedure, [in some cases outlined above] there will be two simultaneous associtions to two AMFs for a single UE. 
Observation 2: without the N2 AMF Mobility procedure (or equivalent functionality) the registration procedure and the non-3GPP access support are broken in Release-15.
There are a few possible ways to resolve the issue:

1. Define a new NG-AP procedure, as implied by TS 223.502 [1]
a. The new procedure can be captured in TS 38.413 [2]; or
b. The new procedure can be captured in TS 29.413 [3]
2. Alternatively, we can try to re-use one of the existing NG-AP procedures, for example:

a. INITIAL CONTEXT SETUP procedure; or
b. UE CONTEXT MODIFICATION procedure
Before considering to define a new procedure, we obviously should try to see if an existing one can be re-used. At the first glance, both INITIAL CONTEXT SETUP and UE CONTEXT MODIFICATION can be used. However, there is an issue with UE identification within an N3IWF – a mandatory “RAN UE NGAP ID” IE is used for the purpose, which is not known to the AMF. Therefore, our conclusion is, that these is no easy way to re-use one of the existing NG-AP procedure (without ASN.1 changes) for this functionality.
Observation 3: these is no easy way to re-use one of the existing NG-AP procedure (without ASN.1 changes) for this functionality.

The cleanest alternative is, of course, to define a new dedicated procedure to implement the N2 Mobility Request/Response functionality. Such procedure can be considered as the "first message" and the "first returned message", to allocate new AP IDs, thus resolving the issue with the existing NG-AP procedures. 

Conceptually, such new procedure should be captured in TS 29.413 [3], as it is only used towards a N3IWD. However, as of now, TS 29.413 [3] only covers the matter of procedures and IEs applicability to non-3GPP access, while all the procedures and IEs are captured in TS 38.413 [1]. Addining a new non-3GPP specific NG-AP procedure is something that we haven’t done before and it will require a bit of work, if it is to be captured in TS 29.413 [3]. Alternatively, capturing a new procedure in TS 38.413 [1] is busyness as usual and can be done with relatively low effort. 

Proposal 1: to discuss whether to define a new procedure for N2 AMF Mobility procedure or re-use an existing one.

3 Conclusion

In the present contribution we make the following observations:

Observation 1: N2 AMF Mobility Request/Response, which is required by the registration procedure, is missing in NG-AP specifications.

Observation 2: without the N2 AMF Mobility procedure (or equivalent functionality) the registration procedure and the non-3GPP access support are broken in Release-15.

Observation 3: these is no easy way to re-use one of the existing NG-AP procedure (without ASN.1 changes) for this functionality.

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: to discuss whether to define a new procedure for N2 AMF Mobility procedure or re-use an existing one.
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