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Abstract of the contribution: Corrections in the AMF procedures for Non-3GPP in clause 5.3 and 5.5
1
Discussion

The principle of common Registration Management state between 3GPP and Non-3GPP and independent Connection Management states has been introduced in the AMF. This P-CR proposes the following corrections and clarifications:

· The only pre-scheduled registration is Periodic Registration Update
· Introduction of the term N3GPP TAI in the text and the AMF processing rules when generating TAI list for 3GPP use

· Assignment and use of common UE Temporary Identity

· One N2 interface can serve the UE on 3GPP access and Non-3GPP access

· UE does not register to AN but to CN via 3GPP or Non-3GPP access. When registering to the serving PLMN via another access, the UE shall use the latest available temporary ID that has been provided by the serving PLMN either in the initial Registration or subsequent Registration Update. (5.5.1)
· It is next to useless to say that Temporary ID shall not be used in different PLMN, if we don’t say what is used. This paper proposes to mandate the use of SUPI, if the UE does not hold a valid Temporary ID for the PLMN to which it is registering (5.5.1). This proposal is based on the agreement that the registration state is common between 3GPP and Non-3GPP access, so the UE is not expected to hold multiple valid Temporary ID from different PLMNs at the same time.
· Editorials, such as spelling of CM-CONNECTED, CM-IDLE and Non-3GPP
The clauses affected by this P-CR are 5.3.2.4, 5.3.3.4, 5.3.4.1.2, 5.5
2
Proposal

The following changes are proposed in the AMF procedures in 3GPP TS 23.501.
* * * * First Change * * * *
5.3.2.4
Support of a UE registered over both 3GPP and Non-3GPP access

For a given serving PLMN there is one RM context for a UE even though the UE may be consecutively or simultaneously served by a 3GPP access and a Non-3GPP access (N3IWF) of this PLMN.

An AMF associates the RM context for an UE with:

-
a Temporary Identifier that is common between 3GPP and Non-3GPP. This Temporary Identifier is globally unique.

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

Editor's note:
It is FFS where it is possible to define an Unique registration state applying to both 3GPP access and Non-3GPP access.
-
a registration areas per access type: one registration area for 3GPP access and another registration areas for Non-3GPP access.

-
A periodic registration timer for 3GPP access.

Editor's note:
It is FFS whether a registration timer is used for the registration over Non-3GPP access

The registration area for 3GPP access corresponds to a TA list. The registration area for Non-3GPP access corresponds to a unique reserved TA value (i.e. dedicated to Non-3GPP access). There is thus a unique Tracking Area for the Non-3GPP access to 5GC, that is called the N3GPP TAI.

Non-3GPPThe AMF shall not include N3GPP TAI in the TAI list it provides to the UE over 3GPP access. 
The AMF assigns to the UE a single Temporary Identifier that is used over 3GPP and Non-3GPP access. The Temporary Identifier is assigned upon the first successful registration of the UE, and is valid over any of both 3GPP and Non-3GPP access for the UE. Upon performing a Registration procedure over the non-3GPP access or the 3GPP access, the UE provides the temporary ID it has received in earlier successful registration over any access. This enables the AN to select an AMF that maintains the UE context created at the first registration procedure, and enables the AMF to correlate the registration request to the existing UE context. The temporary identifier may be re-assigned over any of the 3GPP and Non-3GPP access.

Editor's note:
In case Temporary Identifier assigned over 3gpp access refer to a geographical Group Id, a procedure needs to be defined in TS 23.502 [3] to cover following case: an UE whose Temporary Identifier assigned over Non-3GPP access refers to a non geographical Group Id, issues a registration procedure over 3GPP access. In that case an AMF relocation is needed.

The deregistration request may be associated with an indication of whether it applies only to the access on which the de-registration procedure is run or to all accesses of the UE (3GPP and Non-3GPP access).
Registration Management over Non-3GPP access is further defined in clause 5.5.2.

* * * * Next Change * * * *
5.3.3.4
Support of a UE connected over both 3GPP and Non-3GPP access
The AMF manages two CM states for a UE: a CM state for 3GPP access and a CM state for Non-3GPP access.N2 interface can serve the UE at maximum one 3GPP access and one Non-3GPP access at the same time. A UE may be in any combination of the CM states between 3GPP and Non-3GPP access, e.g. a 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.

Connection Management over Non-3GPP access is further defined in clause 5.5.3.

* * * * Next Change * * * * 
5.3.4.1.2
Management of service area restrictions

A service area restriction may contain one or more (e.g. up to 16) entire tracking areas. The UE's subscription data may contain either allowed or non-allowed areas using explicit tracking area identities, the allowed area may also be limited by a maximum allowed number of tracking areas, or the allowed area may alternatively be configured as unlimited i.e. it may contain all tracking areas of the PLMN.

NOTE:
As the finest granularity for Service area restrictions is at TA level, subscriptions with limited geographical extent, like subscriptions for Fixed Wireless Access, will be allocated one or a few TAs and will consequently be allowed to access services in a larger area than in e.g. a FWA system.
The UDM stores the service area restrictions of a UE as part of the UE's subscription data. The PCF in the serving network may (e.g. due to varying conditions such as UE's location, application in use, time and date) further adjust service area restrictions of a UE, either by expanding an allowed area or by reducing a non-allowed area or by increasing the maximum allowed number of tracking areas. The UDM and the PCF may update the service area restrictions of a UE at any time. For the UE in CM-CONNECTED state the AMF updates the UE and RAN immediately. For UE in CM-IDLE state the AMF may page the UE immediately or store the updated service area restriction and update the UE upon next signaling interaction with the UE.
During registration, if the service area restrictions of the UE is not present in the AMF, the AMF fetches from the UDM the service area restrictions of the UE that may be further adjusted by the PCF. The serving AMF shall enforce the service area restrictions of a UE. If the UE has been assigned a limited allowed area, any visited tracking area that is not yet in the UE's allowed area is added to the allowed area until the maximum allowed number of tracking areas is reached. If the UE has been assigned a limited allowed area the AMF shall provide the UE with any pre-configured and/or dynamically assigned allowed area. For a UE in CM-CONNECTED state the AMF shall indicate the service area restrictions of this UE to the RAN. The UE shall store the received Mobility restrictions, and comply with them in the area that is identified in the Mobility restrictions.
Upon change of serving AMF due to mobility, the old AMF may provide the new AMF with the service area restrictions of the UE that may be further adjusted by the PCF.
The network may perform paging for a UE in a Non-allowed area to update service area restrictions.
Editor's note:
The detailed procedure for the network-initiated update (i.e, whether Registration or a new procedure will be used) is FFS.

In case of roaming, the service area restrictions are transferred from the UDM via the serving AMF to the serving PCF in the visited network. The serving PCF in the visited network may further adjust the service area restrictions.
* * * * Next Change * * * * 
5.5
Non-3GPP access specific aspects

5.5.1
General

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 (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 via the new access the Temporary UE identifier that the UE has been provided at the previous registration in the same PLMN.
-
if the second access is located in a PLMN different from the PLMN of the first access (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 via the new access the 5G Subscriber Permanent Identity (SUPI).

5.5.2
Registration Management

For an UE that is registered over Non-3GPP access, a change of the point of attachment (e.g. change of WLAN AP) shall not lead the UE to perform a registration update procedure
Editor's note:
It is FFS whether the UE needs to support periodic registration update procedures over  Non-3GPP access
5.5.3
Connection Management

In case of Untrusted Non-3GPP access to 5G Core the release of the Nwu signalling connection between the UE and the N3IWF shall be interpreted as follows:
-
By the UE as a criteria to go to CM-IDLE state for the Non-3GPP access.
-
By the N3IWF as a criteria to release the N2 connection.
In case of Untrusted Non-3GPP access to the 5G Core, 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. When the N2 signalling connection is released, the UE state in the AMF for the non-3GPP access is CM-IDLE.
A UE cannot be paged on non-3GPP access.
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