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1 Introduction
During the last RAN2 meeting it was agreed that the NAS provides the UE with a “white list” of CSG TAs identifying the CSG networks the UE has access to.

Option A defined in the 3GPP TR 24.801 foresees that:

the MME shall indicate to the UE whether or not a CSG to which the UE is subscribed belongs to the Current Registration Area assigned to the UE, and if it does the UE shall add this identity to its Mobility List, and the UE shall not trigger tracking area update when entering the CSG.
This implies that the network has no means to check if an un-allowed UE is accessing a CSG not belonging to the Mobility List provided by the network. In the following it is discussed the case when a un-allowed UE tries to access a non-subscribed CSG.
2 Discussion
In case a un-allowed UE tries to access a non-subscribed CSG, the network is not able to send paging messages to the UE, because the non-subscribed TA isn’t belonging to the Mobility List contained in the MME. For this reason the UE shouldn’t be able to manage mobile terminated sessions.

In the originating direction the UE could try to start a Bearer Establishment in a non-subscribed CSG. The ENodeB which controls the cells belonging to the CSG cannot check if the UE is allowed to start the Bearer Establishment.

In order to control the behaviour of these terminals the Service Request procedure could be used. In 3GPP TS 23.401 (par. 5.3.4.1) it was defined the UE triggered Service Request procedure which is triggered by the UE whenever the state change from Idle to Active is needed. The procedure foresees:
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1.
The UE sends NAS message Service Request (S-TMSI, TAI, Service Type) towards the MME encapsulated in an RRC message to the eNodeB. The RRC message(s) that can be used to carry this NAS message are described in 3GPP TS 36.300 [5].

2.
The eNodeB forwards NAS message to MME. NAS message is encapsulated in an S1-AP: Initial UE Message (NAS message, Cell Global ID of the serving cell). Details of this step are described in 3GPP TS 36.300 [5].

In the second message (NAS: Service Request) between eNodeB and MME, the eNodeB should add the Cell Global Id of the serving cell. The CGI could be used by the MME to extract the CSG TA Identifier and to compare it with the subscribed ones. In case the CSG TA Identifier isn’t among the subscribed ones then the network can reject the Service Request Procedure.

In case the CSG TA Identifier is among the subscribed ones than the network can reuse this trusted information (added by the eNodeB) for charging purposes at the MME.

The CSG TA can be added or removed from the subscription information at any time. For this reason a non-synchronization between the CSG TA stored at the UE and the ones stored at the NAS. This lack of synchronization is solved at the subsequent TAU procedure. In order to allow that the subscription information can be changed at any time the MME could initiate a network detach procedure requiring the UE to re-attach to the network. At the subsequent Attach Accept the UE will be updated with the new list of CSG TAs subscribed.
In the 3GPP TR 24.801 v0.3.0 the Service Request procedure isn’t still detailed. If the procedure is considered acceptable by CT1 then the functionalities needed to support the CSG scenarios should be considered when the Service Request will be defined. 

3 Proposal
It’s proposed to agree on the following change:

10.12.2.4
Impact of CSGs on Registration Areas in the EPS 

Within the EPS, a registration area is defined as a set of tracking areas and each of these tracking areas consists of one or more cells that cover a geographical area. A single cell can only belong to a single tracking area or a single Closed Subscriber Group (CSG). Tracking areas cannot overlap each other. CSGs cannot overlap each other. Within the EPS, the concept of "registration to multiple tracking areas" applies:

-
A tracking area identifier or closed subscriber group identifier is broadcast in a cell, and in both cases is identified by a Tracking Area Code (TAC) and a PLMN identifier. In case of a shared network, a single TAC and multiple PLMN identifiers are broadcast.

-
An indication is broadcast on each cell indicating whether the TAC is an identity of a tracking area or of a closed subscriber group.

Editor's note:
The structure and coding of the TAC is FFS.

-
In order to reduce the tracking area update signalling within the EPS, the MME can assign several tracking areas and CSGs to the UE.

-
The MME may indicate to the UE the identities of the CSGs to which it is subscribed. (Also, if the UE is not in a geographic region close to any of its CSGs, the MME need not indicate the CSGs). The UE shall treat all CSG cells where the UE does not belong to the associated CSG as though they are NOT a suitable cell as defined in 3GPP TS 23.122 [22].

-
The MME shall indicate to a UE whether a TAC is an identity of a CSG or of a tracking area. If the TAC is a CSG identity, the UE shall add this identity to the Allowed CSGs List.

-
The UE considers itself registered to a list of tracking areas stored in its Mobility List and does not need to trigger tracking area update other than periodic tracking area update as long as it stays in the Current Registration Area i.e. a cell that has one of the tracking area codes in the Mobility List stored in the UE.

-
The MME shall indicate to the UE whether or not a CSG to which the UE is subscribed belongs to the Current Registration Area assigned to the UE, and if it does the UE shall add this identity to its Mobility List, and the UE shall not trigger tracking area update when entering the CSG.
-
The MME shall derive the CSG TA Identifier from the Cell Global ID of the serving cell included in the message containing the service request received from the eNodeB (e.g S1-AP Initial UE message). The MME shall check if the CSG TA identifier belongs to the ones subscribed by the UE. In case the CSG TA identifier doesn’t match with the subscribed ones, then the MME shall reject the service request procedure initiated by the UE.
-
The NAS may use the CSG TA identifier, extracted from the message received by the eNodeB carrying the service request message (e.g S1-AP Initial UE message), for charging purposes.
-
When the MME receives an indication that the subscription data are changed, then it shall initiate a DETACH REQUEST procedure indicating a detach type "re-attach required”.
Editor's note: the maximum number of tracking areas and CSGs which can be allocated per UE needs to be defined.

-
The UE will consider its Mobility List as valid, until it receives a new list from the network (e.g. in the next normal tracking area update or periodic tracking area update or it is commanded by the network to delete the Mobility List). If the tracking area update request is accepted, the MME shall provide at least one entry in the Mobility List.

-
The UE will consider its Allowed CSGs List as valid until it receives a new list in the next normal tracking area update or periodic tracking area update or it is commanded by the network to delete all TACs in the Allowed CSGs List.
-
The MME allocates only one temporary identity (S-TMSI) to the UE, even if the UE has more than one TAC in its Mobility List.

-
When necessary, the MME shall initiate paging of the UE in all cells of all tracking areas and all CSGs in the Current Registration Area. Cells that belong to a CSG must be part of the same MME pool.
10.12.2.5
Option A open issues for tracking area update procedure

1)
First time access to a CSG may require a forced Tracking Area Update. The UE and network impact of this needs to be studied and reflected in the specifications, e.g. UE MMI dependencies, and limiting the frequency of forced updates.
2)
Forbidden lists are cleared at power down. CT1 should decide whether the Allowed CSG List is to be cleared at power down. One possibility is to keep only the CSGs that are also in the Mobility List.

3)
CT1 should decide whether the same solution applies to single-cell home and multiple-cell campus deployments.

4)
It must be possible for subscribers to control whether they are added to a closed subscriber group.
10.12.2.6
Option A open issues for service request procedure

1)
The signalling sent by the eNodeB to the MME tunnelling the Service Request procedure shall contain the CSG TA identifier of the cell where the UE is trying to start a service request procedure.

2)
The MME shall be able to check the CSG TA identifier received with the service request message with the subscribed CSG TA identifiers.
