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1. Introduction
It is agreed in S2-177794 – and implemented in 23.502 v1.3.0,  that the initial registration by NAS over non-3GPP access shall be supported through IKE SA wherein the NAS messages will be encapsulated in "EAP-5G" packets.
2. Reason for Change
In 23.502, subclause 4.12.2, it is indicated that for NAS initial registration over non-3GPP access, the initial signalling over the non-3GPP access wil be using IKEv2 to set up a security association with the N3IWF. After that the NAS messages will be sent through EAP-5G packets that are encapsulated within the IKE signalling messages.
============ extract from 23.502, v1.3.0, subclause 4.12.2 ================

Clause 4.12.2 specifies how a UE can register to 5GC via an untrusted non-3GPP access network. It is based on the Registration procedure specified in clause 4.2.2.2.2 and it uses a vendor-specific EAP method called "EAP-5G". The EAP-5G packets utilize the "Expanded" EAP type and the existing 3GPP Vendor-Id registered with IANA under the SMI Private Enterprise Code registry. The "EAP-5G" method is used between the UE and the N3IWF and is utilized only for encapsulating NAS messages (not for authentication). If the UE needs to be authenticated, an EAP-AKA' mutual authentication is executed between the UE and AUSF as shown below. The details of the EAP-AKA' authentication procedure are specified in TS 33.501 [15].
============ end of extract from 23.502, v1.3.0, subclause 4.12.2 ===========
The use of IKEv2 for NAS registration over non-3GPP access is different for what is used for NAS registration over 3GPP access and this difference need to be identifiable for NAS implementers
3. Conclusions

The support for NAS initial registration procedure over non-3GPP acces through the use of IKEv2 signalling needs to be covered.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890, v.1.1.1.
* * * First Change * * * *

6.3
Basic groups of functions
Most functions of layer 3 and its sub-layers are described by the service specifications and protocol specifications of the (sub-)layers.

These functions are in the model realized by protocol control entities, see subclause 6.2.

In addition, routing functions are contained in layer 3 which are related to the transport of messages, e.g. multiplexing and splitting. These routing functions are defined in the 5GRR (for NAS over 3GPP access) or non-3GPP access management (for NAS over non-3GPP access) and 5GMM sub-layers.

1)
They have the task to pass the messages from upper (sub-)layers to lower (sub-)layers.

2)
They also have the task to pass messages provided by lower (sub-)layers to the appropriate (sub-)layer and, if applicable, entity.

The routing functions with task 2 make use of the extended protocol discriminator (EPD) which is part of the message header, or PDU session identity.

A 5GCM sublayer protocol may also define a procedure transaction identity (PTI) as a part of the message header. This is at least the case if there are parallel entities of the same functional block, see subclause 6.2. 

-
The 5GMM-sublayer routing function passes the messages of the 5GCM entities as well as of the 5GMM entities of its own sublayer to the service access point of 5GRR. Furthermore, it multiplexes them in case of parallel transactions.

-
For NAS over 3GPP access, the new radio access stratum (NRAS) sublayer routing function distributes the messages to be sent according to their message type and protocol discriminator (PD), to the actual channel configuration, and, if applicable, to further information received from upper sub-layers to the appropriate service access point of layer 2. Paging messages received from the PCH are always routed to 5GMM.

-
For NAS over 3GPP access, the messages provided at the different service access points of layer 2 are distributed by the 5GRR sublayer routing function according to their protocol discriminator (PD). Messages with a PD equal to RR are passed to the 5GRR entity of the own sublayer, all other messages are passed to the 5GMM sublayer at the service access point RR-SAP.

-
For NAS over non-3GPP access:-

-
for initial registration, the payload within EAP packets of IKEv2 signalling messages will be used to encapsulate the NAS messages between the peer entities of the 5GMM sublayers;
-
after successful initial registration, IPSec transport mode and GRE will be used to encapsulate and un-encapsulate the NAS messages between the peer entities of the 5GMM sublayers.


-
For 5GS services, the routing function of 5GS NAS passes standard L3 messages according to the protocol discriminator (PD) and, if applicable, the PDU session identity towards the 5GMM entity or towards the 5GSM entities of the various 5GS NAS SAP's.
The message (message header or other parts of the message) are neither changed nor removed by the RR routing function or non-3GPP access management or 5GMM routing function before passing it to the appropriate service access point.

* * * Next Change * * * *

10.4
Registration over non-3GPP access
10.4.1
General

The UE registers separately for 3GPP access and non-3GPP access, respectively.

The UE must have an established IKE SA over the non-3GPP access to perform the registration procedure.
The UE shall not perform periodic registration update over a non-3GPP access.

The UE cannot be paged over a non-3GPP access.

* * * Next Change * * * *

10.4.2
Registration over non-3GPP access
Prior to initiating the registration procedure, the NAS shall request the lower layer of the non-3GPP access statum to establish a N1 NAS signalling connection over non-3GPP access, to the network. As part of the establishment of the N1 NAS signalling connection, the lower layer of the non-3GPP access statum will establish an IKE SA to the network, as detailed in subclause 10.7.1.
Upon successful establishment of the N1 NAS signalling connection over non-3GPP access, the NAS performs the registration over non-3GPP access, to the selected PLMN by follow the registration procedure for initial registration given in subclause 8.5.2.1.2, except for the following:-
-
the UE shall not request use of MICO mode.
The NAS messages exchanged between the UE and the 5GC in performing the registration procedure are encapsulated as payload within EAP-5G packets sent via IKEv2 signalling messages, see IETF RFC 7296 [31]. Such encapsulation and un-encapsulation are part of the functions of non-3GPP access stratum, and is detailed in subclause 10.7.1.
When the UE is registered with a PLMN over a non-3GPP access, the AMF and the UE maintain:

-
Registration state and state machine over non-3GPP access;

-
Security context;

-
Temporary UE identity;

-
Registration area for non-3GPP access, which is associated with a fixed well-known N3GPP TAI; and

-
Non-3GPP de-registration timer in the UE and non-3GPP implicit de-registration timer in the AMF.

Editor’s note:
What information the N3IWF maintains for a registered UE is FFS.
* * *End of changes * * * *

