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Introduction 

This document provides the draft CR needed for TS 24.801 to introduce the closed subscriber group concept. 

CR to 24.801 

10.x
Closed Subscriber Groups (CSGs)
10.x.1 General 
10.x.1.1 Requirements for all closed subscriber group options 
-
Sufficient address space is needed in the TA ID to allow for a unique identifier for each CSG 
-
Tracking area update reject messages alone cannot be used to control access to CSGs 
-
A UE must be prevented from attempting to access CSG cells if the UE is not a member of the CSG 
-
It is not practical to use the forbidden LA list to control access to CSGs because of the need to allow for a very large number of CSGs 
10.x.1
Option A 

10.x.1.1
Introduction 

A closed subscriber group (CSG) is the ability to restrict which users may access a cell, and the optimisation of Idle and Active mobility procedures to avoid UE battery inefficiencies when a UE is not allowed to use a cell. 

CSGs are not limited to the deployment of a single cell in a home, they can also be campus deployments of multiple cells. 

10.x.1.2
Definitions related to CSGs 

Allowed CSGs List: A list stored in the UE of tracking area codes that belong to closed subscriber groups. A UE is able to access only those CSGs that have a tracking area code in this list. 

Closed Subscriber Group (CSG): A Closed Subscriber Group is a group of subscribers which are allowed to access a cell which is indicating that it is closed.
Current Registration Area: an area represented by the cells identified by the Mobility List stored in the UE. 

Mobility List: A list stored in the UE of tracking area codes that belong to tracking areas and closed subscriber groups that the UE can access without performing a tracking area updating procedure. 

10.x.1.3
Abbreviations related to CSGs 

CSG
Closed Subscriber Group 
10.x.1.4
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 or closed subscriber group 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 TS 23.122[xx] 

-
the MME shall indicate to a UE whether a TAC is an identity of a closed subscriber group 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 cell.

Editor's note: the maximum number of tracking areas and closed subscriber groups 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 closed subscriber groups in the Current Registration Area. Cells that belong to a CSG must be part of the same MME pool.
10.x.1.5
Closed subscriber group 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 LA 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. 
