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Abstract of the contribution: In this paper we propose changes to the text in 23.501 to reflect the changes to the non-3GPP working assumption.
1. Discussion
Based on the discussion paper presented in S2-177044, we propose to include the following changes in multiple clauses in 23.501 to reflect the change to the non-3GPP working assumption when both 3GPP and non-3GPP access are served by the same PLMN.
2. Proposal

It is proposed to include the following changes to TS 23.501.
* * * Start changes* * * *
4.2.8.2
Architecture Reference Model for Non-3GPP Accesses

4.2.8.2.1
Non-roaming Architecture for Non-3GPP Accesses
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Figure 4.2.8.2.1-1: Non-roaming architecture for 5G Core Network with non-3GPP access
NOTE 1:
The reference architecture in figure 4.2.8.2.1-1 only shows the architecture and the network functions directly connected to non-3GPP access, and other parts of the architecture are the same as defined in clause 4.2.
NOTE 2:
The reference architecture in figure 4.2.8.2.1-1 supports service based interfaces for AMF, SMF and other NFs not represented in the figure.

NOTE 3:
The two N1 and N2 instances in Figure 4.2.8.2.1-1 for a UE which is simultaneously connected to the same 5G Core Network over 3GPP access and non-3GPP access can be terminated at different AMFs.
NOTE 4
The two N3 instances in Figure 4.2.8.2.1-1 can be terminated at different UPFs when different PDU sessions are established over 3GPP access and non-3GPP access.
4.2.8.2.2
LBO Roaming Architecture for Non-3GPP Accesses, N3IWF in same PLMN as 3GPP access
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Figure 4.2.8.2.2-1: LBO Roaming architecture for 5G Core Network with non-3GPP access - N3IWF in the VPLMN

NOTE 1:
The reference architecture in figure 4.2.8.2.2-1 only shows the architecture and the network functions directly connected to support non-3GPP access, and other parts of the architecture are the same as defined in clause 4.2.
NOTE 2:
The reference architecture in figure 4.2.8.2.2-1 supports service based interfaces for AMF, SMF and other NFs not represented in the figure.

NOTE 3:
The two N1 and N2 instances in Figure 4.2.8.2.2-1 for a UE which is connected to the 5G Core Network over 3GPP access and non-3GPP access simultaneously can be terminated at different AMFs.
NOTE 4:
The two N3 instances in Figure 4.2.8.2.2-1 can be terminated at different UPFs when different PDU sessions are established over 3GPP access and non-3GPP access.
4.2.8.2.3
Home-routed Roaming Architecture for Non-3GPP Accesses, N3IWF in same PLMN as 3GPP access
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Figure 4.2.8.2.3-1: Home-routed Roaming architecture for 5G Core Network with non-3GPP access - N3IWF in the same VPLMN as 3GPP access

NOTE 1:
The reference architecture in figure 4.2.8.2.3-1 only shows the architecture and the network functions directly connected to support non-3GPP access, and other parts of the architecture are the same as defined in clause 4.2.
NOTE 2:
The two N1 and N2 instances in Figure 4.2.8.2.3-1 for a UE which is connected to the 5G Core Network over 3GPP access and non-3GPP access simultaneously can be terminated at different AMFs.
* * * Next Change* * * *
4.2.8
Support of non-3GPP access

4.2.8.1
General Concepts to Support Non-3GPP Access

The 5G Core Network supports the connectivity of the UE via non-3GPP access networks, e.g. WLAN access.

Only the support of non-3GPP access networks deployed outside the NG-RAN (referred to as "standalone" non-3GPP accesses) is described in this clause.

In this release of specification, 5G Core Network only supports untrusted non-3GPP accesses.
Non-3GPP access networks shall be connected to the 5G Core Network via a Non-3GPP InterWorking Function (N3IWF). The N3IWF interfaces the 5G Core Network control-plane and user-plane functions via N2 and N3 interfaces, respectively.

The N2 and N3 reference points are used to connect standalone non-3GPP accesses to 5G Core Network control-plane and user-plane functions respectively.

A UE that accesses the 5G Core Network over a standalone non-3GPP access shall, after UE attachment, support NAS signalling with 5G Core Network control-plane functions using the N1 reference point.

When a UE is connected via a NG-RAN and via a standalone non-3GPP access, multiple N1 instances shall exist for the UE i.e. there shall be one N1 instance over NG-RAN and one N1 instance over non-3GPP access.

A UE simultaneously connected to the same 5G Core Network of a PLMN over a 3GPP access and a non-3GPP access  may be served by the same or different AMFs when the selected N3IWF is located in the same PLMN as the 3GPP access.

NOTE:
Even when the two N1 connections happen to be terminated at the same AMF, the AMF handles two separate and independent UE contexts. In this release of the specification there are no optimisations to address the case when the two N1 connections are connected at the same AMF.
When a UE is connected to a 3GPP access of a PLMN, if the UE selects the N3IWF and the N3IWF is located in a PLMN different from the PLMN of the 3GPP access, e.g. in a different VPLMN or in the HPLMN, the UE is served separately by the two PLMNs. The UE is registered with two separate AMFs. PDU sessions over the 3GPP access are served by V-SMFs different from the V-SMF serving the PDU sessions over the non-3GPP access.
The PLMN selection for the 3GPP access does not depend on the N3IWF selection. If a UE is registered over a non-3GPP, the UE performs PLMN selection for the 3GPP access independently of the PLMN to which the N3IWF belongs.

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. Further details for UE attachment to 5G Core Network over untrusted non-3GPP access are described in clause 4.12.2 in TS 23.502 [3].

It shall be possible to maintain the UE signalling connection with the AMF over the non-3GPP access after all the PDU sessions for the UE over that access have been released or handed over to 3GPP access.

N1 NAS signalling over standalone non-3GPP accesses shall be protected with the same security mechanism applied for N1 over a 3GPP access.
User plane QoS differentiation between UE and N3IWF is supported as described in clause 5.7 and TS 23.502 [3] clause 4.12.5.
* * * Next Change* * * *
5.3.2.4
Support of a UE registered over both 3GPP and Non3GPP access

For a given serving PLMN there is one RM context for a UE for each access, e.g. when the UE is consecutively or simultaneously served by a 3GPP access and by a non-3GPP access (via an N3IWF) of the same PLMN. UDM manages separate/independent UE Registration procedures for each access.

An AMF associates multiple access-specific RM contexts for an UE with:

-
a 5G-GUTI that is common to both 3GPP and non-3GPP accesses. This 5G-GUTI is globally unique.

-
a Registration state per access type (3GPP / Non-3GPP)

-
a Registration Area per access type: one Registration Area for 3GPP access and another Registration Area for non 3GPP access. Registration Areas for the 3GPP access and the non-3GPP access are independent.

-
a Periodic Registration timer for 3GPP access.
-
a Non-3GPP Implicit Deregistration timer.
The AMF shall not provide a Periodic Registration Timer for the UE over a non-3GPP access. Consequently, the UE need not perform Periodic Registration Update procedure over non-3GPP access. Instead, during the Initial Registration procedure and Re-registration, the UE is provided by the network with a UE non-3GPP Deregistration timer that starts when the UE enters non-3GPP CM-IDLE state.
The 5G-GUTI may be assigned or re-assigned over any of the 3GPP and Non-3GPP accesses. The AMF assigns to the UE a single 5G-GUTI that is used over 3GPP and Non-3GPP access of the same PLMN or equivalent PLMN (which presumes that there is control and user plane connectivity between nodes of the EPLMN and the 3GPP access PLMN). The 5G-GUTI is assigned upon the first successful registration of the UE, and is valid over both 3GPP and Non-3GPP access to the same PLMN or equivalent PLMN for the UE. Upon performing any initial access over the non-3GPP access or over the 3GPP access, the UE provides the 5G-GUTI it has received in an earlier successful registration over any access of the same PLMN or equivalent PLMN. This enables the AN to select an AMF that maintains the UE context created at the previous Registration procedure, and enables the AMF to correlate the UE request to the existing UE context.

If the UE is performing registration over one access and intends to perform registration over the other access in the same PLMN (e.g. the 3GPP access and the selected N3IWF are located in the same PLMN), the UE shall not initiate the registration over the other access until the registration procedure over first access is completed.

NOTE:
To which access the UE performs registration first is up to UE implementation.

When the UE is successfully registered to an access (3GPP access or non-3GPP access respectively) and the UE registers via the other access:

-
if the second access is located in the same PLMN or equivalent PLMN (e.g. the UE is registered via a 3GPP access and selects a N3IWF located in the same PLMN), the UE shall use for the registration to the PLMN associated with the new access the UE Temporary identifier that the UE has been provided at the previous registration in the same PLMN or equivalent PLMN.

-
if the second access is located in a PLMN different from the registered PLMN of the first access (i.e. not the registered PLMN or an equivalent PLMN of the registered PLMN), (e.g. the UE is registered to a 3GPP access and selects a N3IWF located in a PLMN different from the PLMN of the 3GPP access, or the UE is registered over non-3GPP and registers to a 3GPP access in a PLMN different from the PLMN of the N3IWF), the UE shall use for the registration to the PLMN associated with the new access a UE Temporary identifier only if it has got one previously received from the same PLMN. However, if the UE does not already have a UE Temporary Identifier from the PLMN to which it is attempting to register or from an equivalent PLMN, the SUPI shall be used for the new registration.


The deregistration request indicates whether it applies to the 3GPP access or the non-3GPP access.


Registration Management over non-3GPP access is further defined in clause 5.5.2.
* * * Next Change* * * *
5.5.2
Connection Management

A UE that successfully performs a Registration procedure, hence entering RM-REGISTERED state, over an Untrusted Non-3GPP access transitions to CM-CONNECTED state for the Untrusted Non-3GPP access.

In case of Untrusted Non-3GPP access to 5GC, the NWu signalling is released either as a result of an Explicit Deregistration procedure or an N2 UE Context Release procedure. In addition, the N3IWF may explicitly release the NWu signalling connection due to NWu connection failure, as determined by the "dead peer detection" mechanism in IKEv2 defined in RFC 7296 [x]. Further details on how NWu connection failure is detected is out of scope of 3GPP specifications. The release of the NWu signalling connection between the UE and the N3IWF shall be interpreted as follows:

-
By the N3IWF as a criterion to release the N2 connection.

-
By the UE as a criterion for the UE to transition to CM-IDLE and to remain RM-REGISTERED, unless the NWu connection release occurs as part of a Deregistration procedure over non-3GPP access in which case the UE enters the RM-DEREGISTERED state. When the UE transitions to CM-IDLE, the UE non-3GPP Deregistration timer starts running in the UE. The UE non-3GPP Deregistration timer stops when the UE moves to CM-CONNECTED state or to the RM-DEREGISTERED state.
NOTE 1:
When moved to CM-IDLE state over one access, the UE can attempt to re-activate UP connections for the PDU sessions over other access, per UE policies and depending on the availability of these accesses.
NOTE 2:
The release of the NWu at the UE can occur as a result of explicit signalling from the N3IWF, e.g. IKE INFORMATION EXCHANGE or as a result of the UE detecting NWu connection failure, e.g. as determined by the "dead peer detection" mechanism in IKEv2 as defined in RFC 7296 [x]. Further details on how the UE detects NWu connection failure is out of scope of 3GPP specifications.
In case of Untrusted Non-3GPP access, 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. A release of the N2 connection by the AMF shall set the CM state for the UE in the AMF to CM-IDLE, unless when the release of the N2 connection occurs during a Deregistration procedure for the non-3GPP access.

NOTE 3:
It is assumed that a UE that is RM-DEREGISTERED or CM-IDLE over the non-3GPP access will attempt to establish an NWu connection and transition to CM-CONNECTED mode whenever the UE successfully connects to a non-3GPP access unless prohibited by the network to make a NWu connection (e.g. due to network congestion).

An UE cannot be paged on Untrusted Non-3GPP access.
When a UE registered simultaneously over a 3GPP access and a non-3GPP access moves all the PDU sessions to one of the accesses, whether the UE initiates a Deregistration procedure in the access that has no PDU sessions is up to the UE implementation.

Release of PDU sessions over the non-3GPP access does not imply the release of N2 connection.

When the UE has PDU sessions routed over the non-3GPP access and the UE state becomes CM-IDLE for the non-3GPP access, these PDU sessions are not released to enable the UE to move the PDU sessions over the 3GPP access based on UE policies or to allow the UE to efficiently re-establish the dormant PDU sessions when it re-enters the WLAN coverage.. The core network maintains the PDU sessions but deactivates the N3 user plane connection for such PDU sessions.
* * * Next Change* * * *
5.5.3.1
UE reachability in CM-IDLE

An UE cannot be paged over Untrusted Non-3GPP access.



If the UE is in CM_IDLE state over non-3GPP access it may decide to transfer the PDU Sessions established over non-3GPP access to 3GPP access, if allowed by policies, in order to make itself reachable for MT traffic arriving on these PDU Sessions. The specific trigger for PDU Session transfer is implementation dependent.
* * * Next Change* * * *
5.6.8
Selective activation and deactivation of UP connection of existing PDU session

This clause applies to the case when a UE has established multiple PDU sessions. The activation of a UP connection of an existing PDU session causes the activation of its UE-CN User Plane connection (i.e. data radio bearer and N3 tunnel).
For the UE in the CM-IDLE state in 3GPP access, either UE or Network-Triggered Service Request procedure may support independent activation of UP connection of existing PDU session. For the UE in the CM-IDLE state in non-3GPP access, UE-Triggered Service Request procedure allows the re-activation of UP connection of existing PDU sessions, but the re-activation only applies for all non-3GPP associated PDU sessions.
A UE in the CM-CONNECTED state invokes a Service Request (see TS 23.502 [3] clause 4.2.3.3) procedure to request the independent activation of the UP connection of existing PDU sessions.

Network Triggered re-activation of UP connection of existing PDU sessions is handled as follows:

-
If the UE CM state in the AMF is already CM-CONNECTED on the access (3GPP, non-3GPP) associated to the PDU session in the SMF, the network may re-activate the UP connection of a PDU session using a Network Initiated Service Request procedure.
Otherwise:
-
If the UE is registered in both 3GPP and non-3GPP accesses the UE can be paged or notified through the 3GPP access for a PDU session associated in the SMF (i.e. last routed) to the 3GPP access:

-
If the UE CM state in the AMF is CM-IDLE in 3GPP access, the paging message may include the access type associated with the PDU session in the SMF. The UE, upon reception of the paging message containing an access type, shall reply to the 5GC via the 3GPP access using the NAS Service Request message, which shall contain the list of PDU sessions associated with the received access type and whose UP connections can be re-activated over 3GPP (i.e. the list does not contain the PDU sessions whose UP connections cannot be re-activated on 3GPP based on UE policies). If the PDU session for which the UE has been paged is in the list of the PDU sessions provided in the NAS Service Request, the 5GC shall re-activate the PDU session UP connection over 3GPP access;

-
If the UE CM state in the AMF is CM-CONNECTED in 3GPP access, the notification message may include the PDU session ID. The UE, upon reception of the notification message, shall reply to the 5GC via the 3GPP access using the NAS Service Request message, which shall contain an indication on whether the PDU session UP connection can be re-activated over 3GPP.

NOTE:
A UE that is in a coverage of a non-3GPP access and has PDU Session(s) that are associated in the UE (i.e. last routed) to non-3GPP access, is assumed to attempt to connect to it without the need to be paged.
-

The deactivation of the UP connection of an existing PDU session causes the corresponding data radio bearer and N3 tunnel to be deactivated. The UP connection of different PDU sessions can be deactivated independently.
* * * Next Change* * * *
5.9.4
5G Globally Unique Temporary Identifier
The AMF shall allocate a 5G Globally Unique Temporary Identifier (5G-GUTI) to the UE  on both 3GPP and non-3GPP accessAn AMF may re-assign a new 5G-GUTI to the UE at any time. The AMF may delay updating the UE with its new 5G-GUTI until the next NAS transaction.

The 5G-GUTI shall be structured as:


<5G-GUTI> := <GUAMI> <5G-TMSI>


where GUAMI identifies the assigned AMF and 5G-TMSI identifies the UE uniquely within the AMF.

The Globally Unique AMF ID (GUAMI) shall be structured as:


<GUAMI> := <MCC> <MNC> <AMF Region ID> <AMF Set ID> <AMF Pointer>


where AMF Region ID identifies the region, AMF Set ID uniquely identifies the AMF Set within the AMF Region and AMF Pointer uniquely identifies the AMF within the AMF Set.

NOTE 1:
The AMF Region ID addresses the case that there are more AMFs in the network than the number of AMFs that can be supported by AMF Set ID and AMF Pointer by enabling operators to re-use the same AMF Set IDs and AMF Pointers in different regions.
NOTE 2: See TS 23.003 [19] for details on the structure of the fields of GUAMI.
The 5G-S-TMSI is the shortened form of the GUTI to enable more efficient radio signalling procedures (e.g. during Paging and Service Request) and is defined as:


<5G-S-TMSI> := <AMF Set ID> <AMF Pointer> <5G-TMSI>
Editor's note:
The structures of 5G-GUTI, GUAMI and 5G-S-TMSI can be removed once formally defined in TS 23.003.
* * * End of changes * * * *
3GPP
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