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This document provides the draft CR needed for TS 24.801 to introduce the CSG concept. There is two ways to introduce the CSG concept into the specifications, one would be to have a common TAC for both the Tracking Areas and the Closed Subscriber Groups, and the other would be to keep the TAC and the CSG ID separate.

It is proposed that these two different concepts are discussed, and one be incorporated into TS 24.801. 
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Definitions 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].

Aggregate Maximum Bit Rate: The maximum bit rate that limits the aggregate bit rate of a set of non-GBR  bearers of a UE. Definition derived from 3GPP TS 23.401 [2].
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.
Evolved packet core network: the successor to the 3GPP Release 7 packet-switched core network, developped by 3GPP within the framework of the 3GPP System Architecture Evolution (SAE).
Evolved packet system: The evolved packet system (EPS) or evolved 3GPP packet-switched domain consists of the evolved packet core network and the evolved universal terrestrial radio access network. Definition derived from 3GPP TS 23.401 [2].

Dedicated bearer: An EPS bearer that is associated with uplink packet filters in the UE and downlink packet filters in the PDN GW where the filters only match certain packets. Definition derived from 3GPP TS 23.401 [2].

Default bearer: An EPS bearer that is used associated with "match all" uplink and downlink packet filters in the UE and the PDN GW, respectively. Definition derived from 3GPP TS 23.401 [2].

GBR bearer: An EPS bearer that uses dedicated network resources related to a Guaranteed Bit Rate (GBR) value, which are permanently allocated at EPS bearer establishment/modification. Definition derived from 3GPP TS 23.401 [2].

Label: A label is a scalar that is used as a reference to node-specific parameters that control bearer level packet forwarding treatment that have been pre-configured by the operator owning the node. Definition derived from 3GPP TS 23.401 [2].
Mobility List: the list of Tracking Areas (TA) and Closed Subscriber Groups (CSG), stored in the UE, that identify the cells the UE can access without performing a Tracking Area Update. 
Non-access stratum protocols: The protocols between UE and MSC or SGSN that are not terminated in the UTRAN, and the protocols between UE and MME that are not terminated in the E-UTRAN. Definition derived from 3GPP TS 21.905 [1].
Non-GBR bearer: An EPS bearer that uses network resources that are not related to a Guaranteed Bit Rate (GBR) value. Definition derived from 3GPP TS 23.401 [2].

PDN address: an IP address assigned to the UE by the Packet Data Network Gateway (PDN GW).
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

AMBR
Aggregate Maximum Bit Rate

ARP
Allocation Retention Priority

EPC
Evolved Packet Core Network

ePDG
Evolved Packet Data Gateway

EPS
Evolved Packet System

E-UTRA
Evolved Universal Terrestrial Radio Access

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

GBR
Guaranteed Bit Rate

MBR
Maximum Bit Rate

MME
Mobility Management Entity

PDN GW
Packet Data Network Gateway

SAE
System Architecture Evolution

SDF
Service Data Flow

TAC
Tracking Area Code
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Network selection procedures

Editor's note: This clause will contain a description of the procedures for network selection, i.e. access technology selection and PLMN selection. None of the text within this section shall be transferred directly to any specification unless explicitly stated.

4.1
Concepts

Editor's note: This subclause will contain a description of concepts, general principles, working assumptions agreed by CT1, etc. None of the text within this section shall be transferred directly to any specification unless explicitly stated.

4.2
Procedures

Editor's note: This subclause will contain a detailed description of the procedures for network selection. The text within this section should be readily transferable to TS 23.122 or other TS(s) (e.g. TS 24.234).

5
UE NAS mobility functions in IDLE and ACTIVE state

Editor's note: This clause will contain a description of aspects of intra E-UTRAN mobility in IDLE and ACTIVE state relevant for CT1. None of the text within this section shall be transferred directly to any specification unless explicitly stated.

5.1
General

5.1.1
Registration areas in the EPS

5.1.1.1
General

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 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 in the Access 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 is registered to more than one tracking area;

· 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. 
5.1.1.2
Open issues for tracking area update procedure
1)
When designing tracking area related operations in CT1, the balance between resource consumption for tracking area update and resource consumption for paging should be taken into account.
2)
When designing tracking area identity and tracking area list, CT1 should define an efficient encoding scheme for the tracking area list, 

3)
CT1 needs to study whether the periodic update timers for tracking area update in EPS and for periodic routing area update in GPRS can have different values, related values, or the same value.
4)
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. 
5)
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. 
5.1.2
S-TMSI handling

A temporary user identity for E-UTRA based services, the S-Temporary Mobile Subscriber Identity (S-TMSI), is used for identification within the signalling procedures. The purpose of the S-TMSI is to provide identity confidentiality, i.e., to protect a user from being identified and located by an intruder. The structure of the S-TMSI will be specified in 3GPP TS 23.003 [7]. The S-TMSI provides for an unambiguous identity only within the tracking area list for which it was allocated. Outside the tracking area list the S-TMSI has to be combined with a Tracking Area Identity (TAI) to provide for an unambiguous identity. For this purpose the UE shall use the first TAI of the tracking area list.
The MME is responsible of allocating the S-TMSI to the UE. The S-TMSI is uniquely allocated in an MME Pool Area. The allocation of the S-TMSI can be performed during attach, tracking area updating and S-TMSI reallocation procedures. The MME uses the S-TMSI for paging purposes.

Editor's note: For the case of MME Pool Areas overlapping the uniqueness of the allocation of the S-TMSI is FFS.

A UE supporting E-UTRA includes a valid S-TMSI, if any is available, in the attach, tracking area updating and service request messages. The MME may assign a new S-TMSI for a particular UE at successful attach, tracking area updating and S-TMSI reallocation procedures.

If a new S-TMSI is assigned by the MME, the UE and the MME handle the S-TMSI as follows:

Upon receipt of a mobility management message containing a new S-TMSI the UE considers the new S-TMSI as valid and the old S-TMSI as invalid.

The MME considers the old S-TMSI as invalid as soon as an acknowledge for an attach, tracking area updating or S-TMSI reallocation procedure is received.
Usually, the S-TMSI reallocation is performed at least at each time the UE moves to a new tracking area not included in the tracking area list assigned to the UE. However, this is left to the network operator's policies.

5.1.3
IP address allocation
Editor's note: the text below covers the case where the IP address is allocated at attach procedure. The case where the IP address for the UE is not allocated at attach procedure e.g. using DHCP, is FFS.

At attach procedure, the UE indicates to the network in the Attach Request message, which IP version the UE supports (i.e. IPv4 only, IPv6 only or both IPv4 and IPv6), and indicates its preference for the IP version if it supports both IPv4 and IPv6.
On receipt of the attach request sent by the UE, the network when allocating an IP address shall take into account the UE's IP version capability, UE's IP version preference, UE's subscription data and the policies of the home and visited network.

Editor's note: whether permanent (static) IP address allocation by the network will be supported in EPS is FFS.

Editor's note: whether the network can allocate two IP addresses, one IPv4 and one IPv6 at attach procedure is FFS.
Editor's note: In case of IPv6, it is FFS if a prefix or an address is allocated for the UE.

5.2
UE NAS mobility functions in IDLE state

Editor's note: This subclause will contain a description of UE NAS mobility functions in IDLE state.

5.3
UE NAS mobility functions in ACTIVE state

Editor's note: This subclause will contain a description of UE NAS mobility functions in ACTIVE state.

