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1. Introduction
As part of the stage 2 normative work on 5GS Phase 1 that was started at SA2#118bis (January 2017), SA2 has been working on the support for Non 3GPP access for 5GS. The purpose of this document is to analyse the expected CT impacts of the support for Non 3GPP access for 5GS, as well as to identify the items that CT WGs will need to study and/or specify. 

2. Status of SA2 progress on the support for Non 3GPP access
The support for Non 3GPP access to 5GS is based on the following architecture in TS 23.501 [1]:
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Figure 1: Non-roaming architecture for 5G core network with Non 3GPP access
In TS 23.501 [1], SA2 has captured the following agreements:

General concepts

· In this release of specification, 5G core network only supports untrusted Non 3GPP accesses.

· UE uses the N1 reference point and NAS signalling to control-plane signalling with the 5G core network 
· Non 3GPP access network is connected to the 5G core network via a Non 3GPP InterWorking Function (N3IWF). The N3IWF interfaces to 5G core network control-plane functions and user-plane functions via N2 interface and N3 interface, respectively.
· A UE shall establish an IPSec tunnel with the N3IWF to attach to the 5G core network over untrusted Non 3GPP access. The UE shall be authenticated by and attached to the 5G core network during the IPSec tunnel establishment procedure.
· A UE simultaneously connected to the same 5G core network of a PLMN over 3GPP access and Non 3GPP access shall be served by a single AMF if the selected N3IWF is located in the same PLMN as the 3GPP access, using one N1 instance over 5G-RAN and one N1 instance over Non 3GPP access.
· It shall be possible to maintain the UE signalling connection with the AMF after all the PDU sessions for the UE over the non-3GPP access have been released or handed over to 3GPP access.
Registration management
· For a given serving PLMN, there is a single RM context for an UE regardless of whether the UE is served by a 3GPP access or a Non 3GPP access of this PLMN or by both.
· RM context in the AMF comprises: globally unique Temporary Identifier common between 3GPP and Non 3GPP access, registration state and registration area for each access, registration timer for 3GPP access.  

· The registration area for Non 3GPP access corresponds to a single unique reserved TA value 
· When the UE is successfully registered to a first access (e.g. a 3GPP access or a Non 3GPP access respectively) and the UE registers to a second access in the same PLMN (e.g. the UE is registered to a 3GPP access and selects a N3IWF located in the same PLMN), the UE shall use for the registration to the second access the Temporary Identifier that the UE was provided at the registration to the first access.

Connection management

· The AMF manages two CM states for an UE: a CM state for 3GPP access, and a CM state for Non 3GPP access.
· An UE may be in any combination of the CM states between 3GPP and Non 3GPP access, e.g. an UE may be CM-IDLE for one access and CM-CONNECTED for the other access, CM-IDLE for both accesses or CM-CONNECTED for both accesses.

· The UE goes to CM-IDLE over Non 3GPP access when the connection between UE and N3IWF is released. 
· When the AMF releases the N2 interface, the N3IWF shall release all the resources associated with the UE including the NWu connection with the UE. The UE state in the AMF for the Non 3GPP access is CM-IDLE.
· UE cannot be paged over Non 3GPP access

Session Management
· One PDU session can only be transported over one access (no NB-IFOM)
N3WIF
The functionality of N3IWF is according to the architecture shown in Figure 1. Other aspects include:
· Functions equivalent to ePDG in EPS, e.g. termination of IPSec/IKEv2 protocols with the UE and support for PDU sessions using IPSec SA.
· Termination of N2 and N3 interfaces to 5G core network for control-plane and user-plane respectively.

· Relaying uplink and downlink control-plane NAS (N1) signalling between the UE and AMF.

· Handling of N2 signalling from SMF (relayed by AMF) related to PDU sessions and QoS.

· Relaying uplink and downlink user-plane packets between the UE and UPF. This involves:

· De-capsulation/Encapsulation of packets for IPSec and N3 tunnelling

· Enforcing QoS corresponding to N3 packet marking, taking into account QoS requirements associated to such marking received over N2

· N3 user-plane packet marking in the uplink.

· Local mobility anchor within untrusted non-3GPP access networks using MOBIKE.

· Supporting AMF selection.
In TS 23.502 [2], SA2 has captured the following agreements:

· During session management procedures, UE and N3IWF establish one or more IPSec child SA for each PDU session. 
· Over the user-plane:

· When the UE has to transmit an UL PDU, the UE shall determine the QoS profile associated with the UL PDU (by using the QoS rules of the PDU session), it shall encapsulate the UL PDU inside a GRE packet and shall forward the GRE packet to N3IWF via the IPsec child SA associated with this QoS profile. The header of the GRE packet carries the QoS profile associated with the UL PDU.

· When the N3IWF receives a DL PDU via N3, the N3IWF uses the QoS marking and the identity of the PDU session in order to determine the IPsec child SA to use for sending the DL PDU over NWu. The N3IWK encapsulates the DL PDU inside a GRE packet and copies the QoS marking in the header of the GRE packet. The N3IWF may include also in the GRE header a Reflective QoS Indicator (RQI), which shall be used by the UE to enable reflective QoS.

4. Analysis of CT1 impacts

While the stage 2 specified the architectural context and some high level principles, the actual protocols and procedures for for support of Non 3GPP access to 5GS are to be defined by stage 3. 

Table 4.1 contains an analysis of the items CT1 will need to specify, based on the stage 2 agreements summarized in section 2. Each line item also contains an assessment of issues and topics that could be studied. 
Table 4.1: Analysis of CT1 impacts
	Item #
	Description
	Requires CT1 study?
	Potential study topics and considerations

	1
	Transport of N1 signalling via NWu interface between UE and N3IWF
	Yes 
	· NAS over n3GPP
· NAS transport over IP 
· Transport of NAS signalling parameters inside IKEv2 signalling 
· Other IKEv2 related issues and extensions

	2
	Handling a single RM and two CM state machines for 3GPP and non-3GPP access
	Yes
	· There are several new concepts here that need to be studied from stage 3 perspective 

· NAS state machines over 3GPP

· Same RM state over both accesses

· 3GPP sub-states may not apply to n3GPP (limited service, no cell available, active/inactive etc.)

	3
	Handling of the scenario when UE is not connected to the same PLMN over 3GPP and Non 3GPP access
	Yes
	· Impact on the RM/CM states 

· Handling of two AMFs and two SMFs

	4
	N3IWF aspects
	Yes
	- N3IWF selection
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