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Discussion and Decision
1 Introduction
In the RAN3#103 meeting the issue of N2 Mobility Request/Response message exchange towards a N3IWF was discussed and a LS sent to SA2. While SA2 discuss the missing 5GC aspects of the procedure, RAN3 should discuss the impacts on the NG interface, which is what we attempt to do in the present paper.
2 Discussion
A UE connecting to the 5G System simultaneously via 3GPP and non-3GPP access maintains two distinct Registration Management (RM) contexts, one for each access (TS 23.501 clause 5.3.2.4).

According to the current 5G System specifications the UE connecting to the 5G System simultaneously via 3GPP and non-3GPP access, shall use the same UE temporary identifier (5G-GUTI) over both accesses. The underlying assumption is that on the network side the UE context is handled by a single AMF.

If the UE is already registered over one access (e.g. non-3GPP access) and attempts to register over the other access (e.g. 3GPP access), the AMF selected for the second access may be different from the AMF that was selected for the first access. This is typically the case when the UE first registers via non-3GPP access and then registers via 3GPP access, e.g. to establish a PDU Session which has to use the 3GPP access, the reason being that the AMF selected for non-3GPP access does not have a geographical relationship with the current UE location.

When the new AMF (selected for the second access) is different from the AMF selected for the first access, the UE context stored in the old AMF needs to be transferred to the new AMF and the NG interface (between N3IWF and AMF) needs to be relocated from the old AMF to the new AMF.

In reference to the Registration procedure in TS 23.501 clause 4.2.2.2.2 (copied below) this context transfer takes place in step 5 and the N2 interface is relocated in steps 18-19 with the execution of the N2 Mobility Request/Response procedure.
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TS 23.502 Figure 4.2.2.2.2-1: Registration procedure
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 ().

However, such procedure is currently missing in NG-AP (TS 38.413).
Observation 1: N2 AMF Mobility Request/Response messages, which are needed by the registration procedure, are 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.
There are a few possible ways to resolve the issue:

1. Define a new NG-AP procedure

2. Re-use one of the existing NG-AP procedures, for example INITIAL CONTEXT SETUP or UE CONTEXT MODIFICATION procedure
While the former is obviously the cleaner approach, it has bigger specification impact. This is not necessarily an issue, given that adding a new procedure does not break backwards compatibility and therefore can still be introduced. The latter approach has significantly smaller specification impact, but would be harder to realize in a backwards compatible manner. The reason being that the mandatory RAN UE NGAP ID IE cannot be signalled by a new AMF and therefore this field will need to be ignored by a N3IWF (in this particular case). Both alternatives are best illustrated by CRs in [1] and [2]. It is proposed that RAN3 select seither one.

Proposal 1: RAN3 to select one of the alternatives (new procedure or re-use of existing one) to support N2 Mobility Request/Response.
NOTE: The CRs provided are not yet final (e.g. are missing ASN.1) and will be finalized once one of the approaches is selected.

Regardless of the method chosen (existing or new message), RAN3 need to discuss what information the new AMF should send to a N3IWF in order for it to identify the old AMF (and to release the connection). It appears that “AMF Name” should be sufficient.
Proposal 2: to use “AMF Name” to identify the old AMF.
3 Conclusion

In the present contribution we make the following observations:

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

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

Proposal 1: RAN3 to select one of the alternatives (new procedure or re-use of existing one) to support N2 Mobility Request/Response.
Proposal 2: to use “AMF Name” to identify the old AMF.
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