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1. Introduction
In Stage 2 TS 23.501 v1.1.0 subclause 5.3.4.1.1, SA2 has defined the following mobility restrictions:
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 for this PLMN.

-
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 for this PLMN. The UE behavior in terms of cell selection, RAT selection and PLMN selection depends on the network response that informs the UE of Forbidden area.

NOTE:
The UE reactions to specific network responses are described in TS 24.xxx [XX].

-
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 RRC procedures while the UE is in CM-CONNECTED with RRC inactive state are unchanged compared to when the UE is in an allowed area. 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 and RAN paging.

SA2 also specified the following requirements about the applicability of mobility restrictions in TS 23.501 subclause 5.3.4.1.1:

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.
Additionally, SA2 specified the following precedence order in case of conflict between the different types of mobility restrictions in TS 23.501 subclause 5.3.4.1.1:

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.

2. Reason for change
The purpose of this P-CR is to add contents related to mobility restrictions in CT1 TR 24.890, as per the stage 2 requirements summarized in the previous section. 
It is to note that at CT1#104, CT1 sent an LS to SA1 and SA2 with questions on RAT restrictions. At the time of writing this document, a response from SA2 was available in S2-175261, but no response from SA1 had been received yet about whether there is a service requirement for RAT restriction in 5GS, consequently the need to support RAT restriction is left as FFS in this P-CR, and only the other two types of mobility restriction (forbidden area, and service area restrictions) are covered.
As shown by the NOTE referring to "TS 24.xxx [XX]" in TS 23.501 quoted in the previous section,  SA2 has left it up to CT1 to specify the expected UE behavior in terms of TA selection upon receiving forbidden area information from the network. Since some use cases might require the UE to stay in the current TA while other use cases might require the UE to look for another, non-restricted TA, it is proposed that the UE behavior be dependent on a 5GMM cause value included along with the mobility restriction information.

Proposal 1: The UE behavior in terms of TA selection shall be dependent on the 5GMM cause value included by the network along with the forbidden area information

SA2 has also not specified when the UE should clear the mobility restriction information. It is propose that the mobility restriction information is cleared upon a change of registered PLMN, power-off, USIM removal, and periodically (with a period in the range 12 to 24 hours).
Proposal 2: The UE shall clear the mobility restriction information upon a change of registered PLMN, power-off, USIM removal, and periodically.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 v0.2.1.
* * * First Change * * * *

8.1.x
Mobility restrictions
8.1.x.1
General

The network can provide mobility restrictions information to the UE in the Mobility restriction IE during a registration procedure or a UE configuration update procedure.
Editor's note:
The encoding of the Mobility restriction IE is FFS.

The UE shall apply mobility restrictions over 3GPP access while in CM-IDLE state and in CM-CONNECTED state with RRC Inactive indication.

Editor's note:
The definition of CM-CONNECTED state with RRC Inactive indication is FFS.

Mobility restrictions consist of the following:

-
forbidden area; and
-
service area restrictions.

Editor's note:
The need to support RAT restriction is FFS.

8.1.x.2
Handling of forbidden area at the UE
The UE shall store a list of "forbidden tracking areas for roaming", as well as a list of "forbidden tracking areas for regional provision of service".
When the UE receives a Mobility restriction IE indicating that the current TA is forbidden during a registration procedure or a UE configuration update procedure, the UE shall take the following action depending on the received 5GMM cause value:

#yy
(Forbidden area);


The UE shall enter the state 5GMM-DEREGISTERED.LIMITED-SERVICE and store the current TAI in the list of "forbidden tracking areas for regional provision of service".
#zz

(Forbidden area for roaming);


The UE shall enter the state 5GMM-DEREGISTERED.PLMN-SEARCH, store the current TAI in the list of "forbidden tracking areas for roaming" and shall perform PLMN selection according to 3GPP TS 23.122 [4].
The lists of "forbidden tracking areas for roaming" and of "forbidden tracking areas for regional provision of service" shall be erased when:

-
the UE is switched off;

-
the UICC containing the USIM is removed;

-
the registered PLMN changes; and

-
periodically (with a period in the range 12 to 24 hours).

When the lists are erased, the UE performs cell selection 

One or more tracking areas is removed from the list of "forbidden tracking areas for roaming" in the UE, as well as the list of "forbidden tracking areas for regional provision of service" if, after a subsequent procedure e.g. registration procedure, one or more tracking areas in the lists is received from the network. If the UE has only one PDU session established which is for emergency services, the tracking areas shall not be removed from these lists if one or more tracking areas in the lists are received from the network.
Each list shall accommodate 40 or more TAIs. When the list is full and a new entry has to be inserted, the oldest entry shall be deleted.

8.1.x.3
Handling of service area restrictions at the UE
The UE shall store a list of "allowed tracking areas", as well as a list of "non-allowed tracking areas".
When the UE receives a Mobility restriction IE with a list of allowed tracking areas during a registration procedure or a UE configuration update procedure, the UE shall add these tracking areas to the list of "allowed tracking areas". The UE is allowed to initiate communication with the network in these tracking areas.

When the UE receives a Mobility restriction IE with a list of non-allowed tracking areas during a registration procedure or a UE configuration update procedure, the UE shall add these tracking areas to the list of "non-allowed tracking areas". While camped on a cell which belongs to a non-allowed trackin area, the UE:
· shall not initiate a service request procedure or send SM signalling to obtain user services;

· shall perform mobility management procedures (e.g registration procedure); and

· shall respond to core network paging with a service request procedure.
The lists of "allowed tracking areas", as well as the list of "non-allowed tracking areas" shall be erased when:

-
the UE is switched off;

-
the UICC containing the USIM is removed;

-
the registered PLMN changes; and

-
periodically (with a period in the range 12 to 24 hours).

When the lists are erased, the UE performs cell selection.

Each list shall accommodate 40 or more TAIs. When the list is full and a new entry has to be inserted, the oldest entry shall be deleted.

8.1.x.4
Precedence of mobility restrictions

In case of overlap or conflict between the different types of mobility restrictions, the UE shall proceed in the following precedence order:
-
the evaluation of forbidden areas shall take precedence over the evaluation of allowed areas and non-allowed areas; and

-
the evaluation of non-allowed areas shall take precedence over the evaluation of allowed areas.

* * * End of Changes * * * *

