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1.
Introduction
In CT1#49, in the discussions on CSG Handling and home cell and campus cell deployments we found that certain aspects already noted for Option A in subclause 10.12.2 of TR 24.801 v.0.3.0. might need to be revisited. This Tdoc discusses those points and proposes updates to Option A.
In addition, in CT1#49 an understanding was reached that the CSG TA entries/list are/is provided by some entity within the EPC and it is not necessarily the MME or the NAS. This understanding too needs to be reflected in Option A.
2.
Discussion
2.1
Provision of the CSG TAs and geographic location of UE
In subclause 10.12.2.4, it is said that “, if the UE is not in a geographic region close to any of its CSGs, the MME need not indicate the CSGs“. This statement imposes that the MME must have some kind of precise location information of the UE in relation to the CSGs cells around where the UE happens to be. This statement further impose that once the UE moves “sufficiently far away” from the CSGs the UE were provided that the MME updates the UE to remove those CSGs deemed “sufficiently far away” .
However, in CT1 and in RAN2 the topic of provision of CSG TAs w.r.t location of UE is still FFS.
2.2
CSG and MME pool
In subclause 10.12.2.4, there is a statement that says “Cells that belong to a CSG must be part of the same MME pool“. It is commonly understood that a CSG can be a campus or even a corporation. A corporation can be quite large and may even be nationwide. To that end there is nothing suggesting that a corporation’s CSG cells must be all within one MME pool and there should not be such a suggestion.
On the other hand, there is not and should not be any restriction that a large commercial entity must have only one CSG Area Identity.
Thus it is proposed that the limitation of that cell of CGSs must be part of the same MME should only be placed on CSG cells with same CSG Area Identities.

2.3
Common treatment of suitable TAs at switch on
In CT1#49, a working assumption was arrived at that the CSG list is stored in the UICC. Further to that P-CR C1-072711 introduces the requirement that at switch on “the UE searches for a suitable cell belonging to the public TAs and to the CSG TAs stored in the UICC“. We wish to argue that this requirement to search for a suitable cell belonging to the CSG TAs stored (by working assumption) in the UICC is not needed or even not correct.

The main priority at switch on must be to get service for the user. If a UE happens to be in an area where there is no CSG cells or no CSG cells with TAs corresponding to his CSG list that UE could be searching for a long time to get service.
Even if the UE is in an area where there is a suitable CSG cell of TA matching that of his CSG list exist, the radio conditions of that CSG cell might be far from perfect, or even the restrictions to that CSG TA might have been changed during the time the UE was powered off.
In addition, imposing the condition of CSG TA onto the cell selection procedure at switch-on greatly complicates the AS cell selection mechanisms and is anyhow the responsibility of RAN2.

In this P-CR we propose that at switch-on the cell selection procedure shall be as it currently is, ie. follow 23.122 and 25.304. Further it will be by cell reselection procedures that UEs are manoeuvred to CGSs cells.
3.
Proposal
The following amendments are proposed for TR 24.801.

******************** First change *********************

10.12.2
Option A

10.12.2.1
Introduction

A closed subscriber group (CSG) 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): A collection of one or more cells that have a common tracking area identifier and indicate that they are closed, i.e. CSG cells.
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: It is FFS whether the location of the UE and its proximity to the CSG have to be considered when providing the UE with the CSG TA list.
-
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. 
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 it is required to maintain the list when moving the UICC between terminals; 

-
whether EPS requires other modification of the UICC; and

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

-
At the switch-on the UE searches for a suitable cell in the manner described in 23.122 and 25.304. After the initial cell selection the UE can by cell reselection procedures get onto TAs of CSG cells that correspond to the CSG list stored in the UICC or in the ME.

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 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 CSGs 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
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 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.

******************** End of change *********************

