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1. Introduction

Allowed CSG list is an important method of controlling access to CSG Area which always is compared with Tracking Area list.But Allowed CSG list has much difference with TA list in many ways, so management of Allowed CSG List must take  unique character of CSG into account.This paper try to give a discussion of Allowed CSG List management in CT1 aspect.
2. Discussion

2.1 Importance of Using “Latest ”Allowed CSG List

Below is the main principle and open issues of all H(e)NB deployment options from TR 24.801 v 051: 
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
10.12.1.2
Working assumptions for all home cell deployment options

-
Tracking area update reject messages alone cannot be used to control access to home cells.

-
A UE must be prevented from attempting to access a home cell if the UE is not a member of the home cell.

-
It is not practical to use a forbidden list to control access to home cells because of the need to allow for a very large number of home cells within a single network.

-
A home cell must identify itself as a home cell by broadcasting a one bit flag.

-
UE access to home cells will be controlled by a white list of home cell identifiers stored in the UE.
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 Cell Global ID 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.

3)
In case the access list is changed (e.g. due to subscription change), the procedure needed to align the access lists contained in the MME and in the UE is FFS.

////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

UE will ignore CSG Area not on list.

Allowed CSG List is the whitle list stored in the UE. If UE enters a CSG Area,and the CSG Area Identity does not exist in the Allowed CSG List, UE will ignore the micro cell(and do not initiates TAU procedure) and try to select the other macro cell. 

Allowed CSG List is not generated from TAU procedure.
TA list is generated through the TAU procedure by MME, MME will predict a best TA list according to Last Visited TA or UE movement track to prevent frequent TAU message in the air interface.But Allowed CSG List is generated from subscription data or other Home eNodeB configuration database, it can be modified but not frequently changed.
CSG user access his Home eNB as soon as possible

In RAN, there is a requirement that when CSG user is in the common coverage of Home eNB  and Macro eNB, CSG user shall firstly access the Home eNB to use the mobile network service.So the Allowed CSG List should be consistent with the latest subscription data or configuration database, otherwise UE may not enjoy his cheaper rate under HeNB,and will not use QoS granted bearer to initiate application service.
2.2 Method of Synchronization  of  Latest Allowed CSG List

Now , we have several ways to update CSG List, for example : TAU , Attach .But  most people would rather stay in several fixed spots,  and when TA list exists, UE may seldom initiate TAU procedure.For example, Jack is a programmer  in Microsoft  Redmond, he always moves between his apartment in the valley  and  Redmond headquarter, maybe there are only 2 TAs in his TA list, he will seldom initiate TAU message in the air.So If his Allowed CSG List changed, he can not get the latest one through TAU procedure in time.
And attach procedure always occurs in Power-On or handover from Non-3GPP network, but for some people’s mobile phones, they are 24hours Power-On ,and they can not get latest list through Attach procedure.

But from section 2.1,we know UE needs latest Allowed CSG List,so we need a method to update the list at any time .

It is suggested here that we use GUTI reallocation procedure to synchronize the Allowed CSG List  in the UE and the Network.When the Allowed CSG List changes in the Network,  MME initiates GUTI reallocation procedure to reallocate Allowed CSG List.
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But GUTI reallocation procedure need NAS signalling connection between UE and MME.
The MME shall check the EMM and ECM state of UE , 

if the EMM state of the UE is DEREGISTERED, the network  mark a bit in the network node so that when UE next tine registers with the network, the latest list will be updated to UE by the network through attach procedure .

If the EMM state of the UE is REGISTERED, the network shall check the ECM state of the UE , 
if its ECM state is ECM-CONNECTED, then MME can use GUTI reallocation procedure to deliver the latest list to UE,and UE stores it. 

If its ECM state is ECM-IDLE, MME shall initiate Service Request Procedure by paging the UE to setup NAS signalling connection between UE and MME,then MME can update the list to UE by GUTI reallocation procedure,and UE stores it.
2.3 Storage of Allowed CSG List

We have decided that Allowed CSG List should be kept in UICC or as an implementation option in ME, but we have not decide whether the Allowed CSG List should be maintained in UICC when UICC jumps between terminals.

Allowed CSG List is a more stable list than TA list, and it will not frequently change. It can be stored in UICC, and when UICC is removed from a ME or during Power-cycle ,Allowed CSG List  should be maintained in the UICC, because UE  should access  CSG as soon as when it enters CSG Area. During power-on , attach or TAU procedure will not always transfer a  new Allowed CSG List to the UE if the list does not change,  so  if  the Allowed CSG list is deleted from UICC when UICC moved between termininals, the UE can not access the Home eNB in time , and later transmission of Allowed CSG List  will add a extra burden on the air signalling .
So Allowed CSG List should only be maintained in UICC when UICC moves between terminals.
3. Conclusion
Using GUTI reallocation procedure to synchronize the latest  Allowed CSG List.
When UICC jumps between ME, Allowed CSG list shall be maintainted in UICC.
***************************************Proposed Change**************************************************************
10.12.2
Option A

10.12.2.1
Introduction

A closed subscriber group (CSG) area is a tracking area that consists of a cell or group of cells to which access is restricted to a defined group of users. Idle and Active mobility procedures are optimized to avoid UE battery inefficiencies when a UE is not allowed to use a cell.

NOTE:
A CSG is not limited to the deployment of a single cell in a home, it can also be a campus deployment of multiple cells.

10.12.2.2
Definitions related to CSGs

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

Closed Subscriber Group (CSG) area: A collection of one or more cells that have a common tracking area identifier and indicate that they are closed, i.e. CSG cells.
CSG area identity: The identifier of a Closed Subscriber Group. For Option A, the CSG area identity is the TAI of the CSG cell(s).

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 CSG cells that the UE can access without performing a tracking area updating procedure.
10.12.2.3
Abbreviations related to CSGs 

CSG
Closed Subscriber Group
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 EPC may indicate to the UE the identities of the CSGs to which it is subscribed. 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].

Editor's note: To help with battery efficiency, the decision on what CSG TAs to provide to the UE could be based on the proximity of the UE to a subscribed CSG. Whether the UE location influences the provided CSG TAs is FFS.
-
The working assumption is that the allowed CSG list shall be stored in the UICC and, as an implementation option, can be stored additionally in the ME. If stored in the ME, when the ME detects that the UICC has been changed, the CSG list will be deleted from the ME.When moving UICC between terminals, allowed CSG list shall be maintained in UICC.
Editor's note: for the decision where to store the allowed CSG list the following points should be taken into account:

-
how quickly CSG cells must be found at power on; 

-

-
whether EPS requires other modification of the UICC; and

-
the number of entries there will be in a white list.

-
At switch-on the UE searches for a suitable cell in the manner described in 23.122 [22] and 25.304 [29]. This could result in the UE getting onto a TA of CSG cells correspond to the CSG list stored in the UICC or in the ME. Otherwise by cell reselection procedures, the UE can be manoeuvred to get onto TAs of CSG cells of its CSG list.
Editor's note: The manner by which the UE can be persuaded to perform cell reselection or be manoeuvred onto CSG TAs when and if CSG TAs are available is a cell selection/reselection is FFS, but this matter is the responsibility of RAN2 and not within the remit of CT1.

-
The MME may as part of Attach and/or TAU procedures provide the UE with a TAC (or TACs) identifying a CSG or non-CSG tracking area. If the TAC is a CSG area 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.

Editor's note: the maximum number of tracking areas and CSGs which can be allocated per UE needs to be defined.

-
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. S1AP 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 network access initiated by the UE. 

Editor's note: For this purpose, the definition of a new reject cause for the service request procedure should be investigated.

-
The NAS may use the CSG TA identifier, extracted from the message received by the eNodeB carrying the service request message (e.g. S1AP Initial UE message), for charging purposes.
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 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 all TACs in the Allowed CSGs List.
Editor's note: Whether the UE will be provide the CSG TA list solely by EMM procedures or by some other means is FFS.
-
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 CSG area identities in the Current Registration Area. Cells having the same CSG area identity must be part of the same MME pool.
10.12.2.5  Synchronization of Allowed CSG List
When the Allowed CSG List changed, the network shall update it with UE as soon as possible.

The network can  use GUTI reallocation procedure to update the Allowed CSG List  to the UE.
If MME decide to update the Allowed CSG List with UE by GUTI reallocation procedure
The MME shall check the EMM and ECM state of UE , 

if the EMM state of the UE is EMM-DEREGISTERED, the network  mark a bit in the subscription data so that when UE registers with the network, the latest list should be update to UE by the network.

If the EMM state of the UE is EMM-REGISTERED, the network shall checkthe ECM state of the UE , 

if its ECM state is ECM-CONNECTED, then ,MME can deliver the latest list to UE. 

If its ECM state is ECM-IDLE, MME shall initiate  Service Request Procedure by paging the UE to setup NAS signalling connection between UE and MME,than MME can update the list to UE.
   The UE shall use the Allowed CSG List until it receive a new one from the network.
10.12.2.6
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.
10.12.2.7
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 Cell Global ID 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.
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