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Abstract of the contribution: Expected UE behaviour when RAT Restriction or Forbidden Area apply
1  Discussion

When the network indicates failure or reject in cause value to the UE, the behaviour of different UE implementations is expected to be consistent and predictable. The operator needs to know what the UE will do based upon receiving different cause values. The UE can receive mobility restrictions in various situations, and the detailed specification of the different cases should be left for stage 3 in CT1, but the currently existing specification on the expected UE behaviour in stage 2 is not complete.

RAT Restiction is something new that we have handled via GMM and EMM #15 "No suitable cells in this RA/TA", with additional information indicating whether the denial applies on the RA/TA where the reject was received, or consistently throughout the PLMN + RAT combination. It is expected that the UE would memorise this RAT Restriction and avoid re-trying signalling in a RAT that is restricted by subscription.

Forbidden Area is expected to branch into several different alternatives depending on whether the UE receives the Forbidden area information in reject or accept message, with possibly some other information. It is proposed to show it clearly in the 23.501 that these different cases exist, but the indication of them via different signalling scenarios as well as the UE behaviour upon receiving each cause value is left for stage 3. 

The following changes are proposed: 
1 UE will remember the RAT restriction in order to obey it in the same PLMN
2 UE behaviour in Forbidden Area depends on the way how the UE received the Forbidden area info
3 RAT restriction and Forbidden Area apply in RPLMN
4 The term equivalent PLMN is already used in 23.501 but not defined in the terminology of 23.501. It is proposed to adopt this term by reference to 23.122 instead of redefining it. The notation for referencing to existing terminology that does not exist in 21.905 but is imported from some other TS is the same as already used in 24.301. 
2
Proposal

It is proposed to make the following clarifications in 3GPP TS 23.501.
-----------------------------FIRST CHANGE-------------------------------------

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

5G Access Network: An access network comprising a NG-RAN and/or non-3GPP AN connecting to a 5G Core Network.
5G Core Network: The core network specified in the present document. It connects to a 5G Access Network.

5G QoS Flow: The finest granularity for QoS forwarding treatment in the 5G System. All traffic mapped to the same 5G QoS Flow receive the same forwarding treatment (e.g. scheduling policy, queue management policy, rate shaping policy, RLC configuration, etc.). Providing different QoS forwarding treatment requires separate 5G QoS Flow.
5G QoS Indicator: A scalar that is used as a reference to a specific QoS forwarding behaviour (e.g. packet loss rate, packet delay budget) to be provided to a 5G QoS Flow. This may be implemented in the access network by the 5QI referencing node specific parameters that control the QoS forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.).
5G System: 3GPP system consisting of 5G Access Network (AN), 5G Core Network and UE.
Allowed NSSAI: an NSSAI provided by the serving PLMN during e.g. a registration procedure, indicating the NSSAI allowed by the network for the UE in the serving PLMN for the current registration area.
Allowed area: Area where the UE is allowed to initiate communication as specified in clause 5.3.2.3.

AMF Region: An AMF Region consists of one or multiple AMF Sets.

AMF Set:  An AMF Set consists of some AMFs that serve a given area and network slice. Multiple AMF Sets may be defined per AMF Region and network slice(s).

Application identifier: An identifier that can be mapped to a specific application traffic detection rule.

Configured NSSAI: an NSSAI that has been provisioned in the UE.
DN Access Identifier (DNAI): For a DNN, Identifier of a user plane access to the DN.

Forbidden area: An area where the UE is not allowed to initiate communication as specified in clause 5.3.2.3.

Initial Registration: UE registration in RM-DEREGISTERED state as specified in clause 5.3.2.

Local Area Data Network: a DN that is accessible by the UE only in specific locations, that provides connectivity to a specific DNN, and whose availability is provided to the UE.
Mobility pattern: Network concept of determining within an NF the UE mobility parameters as specified in clause 5.3.2.4.

Mobility Registration update: UE re-registration when entering new TA outside the TAI List as specified in clause 5.3.2.
MPS-subscribed UE: A UE having a USIM with MPS subscription.

N2AP UE association:  The logical per UE association between a 5G AN node and an AMF.

N2AP UE-TNLA-binding: The binding between a N2AP UE association and a specific TNL association for a given UE.

Network Function: A 3GPP adopted or 3GPP defined processing function in a network, which has defined functional behaviour and 3GPP defined interfaces.

NOTE 2:
A network function can be implemented either as a network element on a dedicated hardware, as a software instance running on a dedicated hardware, or as a virtualised function instantiated on an appropriate platform, e.g. on a cloud infrastructure.
Network Slice: A logical network that provides specific network capabilities and network characteristics.

Network Slice instance: A set of Network Function instances and the required resources (e.g. compute, storage and networking resources) which form a deployed Network Slice.

NF service: a functionality exposed by a NF through a service based interface and consumed by other authorized NFs.

NF service operation: An elementary unit a NF service is composed of.
NG-RAN: A radio access network that supports one or more of the following options with the common characteristics that it connects to 5GC:

1)
Standalone New Radio.

2)
New Radio is the anchor with E-UTRA extensions.

3)
Standalone E-UTRA.

4)
E-UTRA is the anchor with New Radio extensions.

Non-allowed area: Area where the UE is allowed to initiate registration procedure but no other communication as specified in clause 5.3.2.3.
Non-seamless Non-3GPP offload: The offload of user plane traffic via non-3GPP access without traversing either N3IWF or UPF.

PDU Connectivity Service: A service that provides exchange of PDUs between a UE and a Data Network.

PDU Session: Association between the UE and a Data Network that provides a PDU connectivity service. The type of association can be IP, Ethernet or unstructured.
Periodic Registration update: UE re-registration at expiry of periodic registration timer as specified in clause 5.3.2.

Requested NSSAI: the NSSAI that the UE may provide to the network.
Service based interface: It represents how a set of services is provided/exposed by a given NF.

Service Continuity: The uninterrupted user experience of a service, including the cases where the IP address and/or anchoring point change.
Session Continuity: The continuity of a PDU session. For PDU session of IP type "session continuity" implies that the IP address is preserved for the lifetime of the PDU session.

Uplink Classifier: UPF functionality that aims at diverting Uplink traffic, based on filter rules provided by SMF, towards Data Network.
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.122 [17] apply:
Equivalent PLMN
-----------------------------NEXT CHANGE-------------------------------------
5.3.4.1
Mobility Restrictions

5.3.4.1.1
General

Mobility Restrictions restrict mobility handling or service access of a UE in the 5G System. The Mobility Restriction functionality is provided by the UE, the radio access network and the core network.

Mobility Restrictions only apply to 3GPP access, they do not apply to non-3GPP access.

Mobility Restrictions for CM-IDLE state and, for CM-CONNECTED state when in RRC Inactive state are executed by the UE based on information received from the core network. Mobility Restrictions for CM-CONNECTED state when in RRC-Connected state are executed by the radio access network and the core network.

In CM-CONNECTED state, the core network provides Mobility Restrictions to the radio access network with a Handover Restriction List.

Mobility restrictions consists of RAT restriction, Forbidden area, and Service area restrictions as follows:

-
RAT restriction:


Defines the 3GPP Radio Access Technology(ies), a UE is not allowed to access. In a restricted RAT a UE is based on subscription not permitted to initiate any communication with the network. The UE shall store the RAT restriction until the change of PLMN, or UE switch-off or USIM removal.
-
Forbidden area:


In a Forbidden area under a given RAT, the UE is based on subscription not permitted to initiate any communication with the network. The UE behaviour in terms of cell selection, RAT selection and PLMN selection depends on the network response that informs the UE of Forbidden area. The UE shall store the Forbidden area information until the change of PLMN, UE switch-off or USIM removal. 

NOTE:
The UE reactions to specific network responses are left for stage 3
-
Service area restrictions:


Defines areas in which the UE may or may not initiate communication with the network as follows:

-
Allowed area:


In an Allowed area under a given RAT, the UE is permitted to initiate communication with the network as allowed by the subscription.

-
Non-allowed area:


In a Non-allowed area under a given RAT a UE is service area restricted based on subscription. The UE and the network are not allowed to initiate Service Request or SM signalling to obtain user services (both in CM-IDLE and in CM-CONNECTED states). The RM procedures are unchanged compared to when the UE is in an allowed area. The UE in a Non-allowed area shall respond to core network paging with Service Request.

For a given UE, the core network determines the Service area restrictions based on UE subscription information. Optionally the allowed area may in addition be fine-tuned by the PCF e.g. based on UE location, PEI and network policies. Service area restrictions can be changed due to, e.g. subscription, location, PEI and/or policy change. Service area restrictions may be updated during a Registration procedure.

If the UE has overlapping areas between RAT restrictions, Forbidden areas, Allowed areas and Non-allowed areas, or any combination of them, the UE shall proceed in the following precedence order:
-
The evaluation of RAT restrictions shall take precedence over the evaluation of any other Mobility restrictions;

-
The evaluation of Forbidden areas shall take precedence over the evaluation of allowed areas and non-allowed areas; and

-
The evaluation of Non-allowed area shall take precedence over the evaluation of Allowed areas.

A UE shall override any Forbidden area and Non-allowed area restrictions whenever access to the network for regulatory prioritized services like Emergency services and MPS. Also the network shall override any non-allowed area restrictions for regulatory prioritized services like Emergency services and MPS.

-----------------------------END OF CHANGES-------------------------------------

