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Abstract of the contribution: Registration management for untrusted N3GPP
1. Introduction
The spec 501 defines for the 5G system the registration management. For Untrusted N3GPP it should be noted that the attachment to 3GPP requires to establish an IPsec tunnel, namely IKEv2, for both transporting the user plane between the UE and the N3WIF and for the NAS between the UE and the AMF for supporting all procedures related to registration management and session management. 

In the case of UE and network support simultaneous registration to 3GPP and N3GPP we can have 4 states:
· UE not registered

· UE registered only on 3GPP

· UE registered only on N3GPP

· UE registered to both 3GPP and N3GPP

So there are 2 options: the first one is to define 4 states above; the second one to define separate states Registered/Deregistered for each single access network.

The first option needs to be supported only if the network and the UE support both access technologies, while the second option has the advantage of being needed only when both access are supported. In addition whether different AMF would be used for the roaming scenario with Home N3WIF there is no dependency in the two AMFs. 
Proposal #1: The REGISTRATION and DEREGISTRATION state is defined for Access Network.  
When the UE is in REGISTRATION state in case of the mobility (see also TS 33.402 clause 8.2.5): 

a) If MOBIKE is supported, when the UE may move to different N3GPP Access network changing the local IP address  but involving the same N3IWF (same IKEv2 peer) there is no need of re-established the IKEv2, so there is no need to perform a new Registration procedure. 

b) When the UE moved in area served by a different N3IWF a new registration SHALL BE performed, unless it is defined a method not currently supported by RFC 7296 for transferring security context between N3IWF.

c) The UE may keep SA until the lifetime expires. The N3IWK can have a behaviour similar to ePDG according to the RFC, so after attempting to connect the UE is case of not reply within a period of time, the GW may delete all SA parameters. If the GW detects that UE is moved outside its coverage area, the GW can delete all SA.

Proposal #2: clarify in Registration states that N3IWF can start deregistration based on the above conditions.  
2
Proposal
It is proposed to introduce the specification on registration management for Untrusted N3GPP.

..
BEGIN CHANGES

5.3.2
Registration Management

5.3.2.1
General

A UE/user needs to register with the network to receive services that requires registration. To register to the selected PLMN, the UE shall initiate initial Registration procedure as described in clause 4.1.1 and in clause 4.12.2 for Untrusted N3GPP of TS 23.502 [3] Also the UE shall initiate a periodic Registration procedure upon the expiry of the periodic Registration timer in order to maintain reachability. Also the UE may initiate a Registration procedure upon mobility (e.g. enters new TA) with the network to track the UE location and for reachability.

5.3.2.2
5GS Registration Management states

The Registration Management (RM) states describe the Registration Management states that result from the Registration management procedures e.g. Registration procedures.

Two RM states are described in this document:

-
RM-DEREGISTERED.

-
RM-REGISTERED.


When the 5G system supports that the UE is simultaneously connected to 3GPP(R)AN and Untrusted N3GPP  the RM states shall be defined separately per Access Network.
Transition from RM-REGISTERED to RM-DEREGISTERED can occur regardless of the CM state. However, as the transition from RM-DEREGISTERED to RM-REGISTERED takes place via Registration procedure, the UE has to enter the CM-CONNECTED state.

5.3.2.2.1
Definition of main 5GS Registration Management states

5.3.2.2.1.1
RM-DEREGISTERED

In the RM‑DEREGISTERED state, the UE is not registered to 5GS. The UE context in AMF holds no valid location or routing information for the UE so the UE is not reachable by an AMF. However some UE context may still be stored in the UE and AMF, e.g. to avoid running an authentication procedure during every Registration procedure.

In the RM-DEREGISTERED state if the UE wants to receive service that requires registration, the UE shall:

-
attempt to register to allowed PLMN with Registration procedure.

5.3.2.2.1.2
RM-REGISTERED

The UE enters the RM-REGISTERED state by a successful registration with the Registration procedure. In the RM-REGISTERED state, the UE can receive services that require registration in the System.

In the RM-REGISTERED state, the UE shall:

-
perform Registration procedure if the current TA is not in the list of TAs that the UE has received from the network in order to maintain the registration and enable the AMF to page the UE;

-
perform Registration procedure triggered by expiration of the periodic update timer to notify the 5GC that the UE is still reachable.

-
perform Deregistration procedure, when the UE needs to be no longer registered to PLMN.

Editor's note:
Applicability of Registration procedure due to the mobility (e.g. entering new TA) and due to periodic timer expiry for Non-3GPP access is FFS.

After performing the Deregistration procedure, the RM state changes to RM-DEREGISTERED in the UE and in the AMF. Upon receiving the Registration Reject messages the actions of the UE and AMF depend upon the 'cause value' in the reject message. After Registration Reject, then RM state in the UE and in the AMF is RM-DEREGISTERED.

The AMF may perform an implicit Deregistration any time after the Implicit Deregistration timer expires. The RM state is changed to RM-DEREGISTERED in the AMF after implicit Deregistration.

Editor's note:
The detailed condition of implicit Deregistration is FFS.
For the Untrusted N3GPP the N3IWF shall start an Deregistration procedure towards the AMF when rekeying of SA for IKEv2 or the liveness check fails as defined in RFC 7296. The RM state is changed to RM-DEREGISTERED in the AMF after Deregistration. The UE shall change to RM-DEREGISTERED state if it fails to be contacted by N3IWK or to contact N3WIK for rekeying of SA at expiration of SA lifetime or liveness check fails.
5.3.2.2.2
5GS Registration Management State transition
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Figure 5.3.2.2.2-1: RM state model in UE
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Figure 5.3.2.2.2-2: RM state model in AMF

Editor's note:
More transition case (e.g. Handover from/to EPS) will be added upon discussion result on Interworking.

END of CHANGES
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