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Introduction

Selective Access of CSG Area is introduced.

Discussion

CSG Area is a unique kind of service region ,which only allows authorized user to access it. There maybe some item in the Alllowed CSG List, and subscriber may  not want to access some CSG Areas on the list at a certain moment  for certain reason.

And subscribers may after some time change their mind and want to access those CSG Areas which they do not want to access before.
For exmaple: Bob’s Allowed CSG List has many CSG Area, 
CSGA ID    : Name
CSG Area 1: Uncle’s home

CSG Area 2: Jack’’s appartment

CSG Area 3  My Home

CSG Area 4: Company

CSG Area 5: Private Club

CSG Area 6: Gymnasium
And different CSG may have different rate, for example, CSG Area5 has the most expensive rate

One day, when he go to the Private Club, he does not want to use the Home eNB in Private Club because he happens to  run out of money for his mobile phone,so he would rather want to use the public Macro eNB to make phone cal to save more moneyl.
But after some hours, he can afford the CSG Area5 rate, and he wants to use the CSG Area5 to make phone call, because the Home eNB has better voice quality and high data rate.
So Bob need a flexible way to manage Allowed CSG List,and without notifying the core network.

It is suggested here that each item in the  Allowed CSG List can  have two mode, one is visible, the other is invisible,if you do not want to use some CSG Area in the list, you can just make the item invisible without remove it or modify it.

If a CSG Area is marked invisible, it looks like it does not exist on the list, and when UE enters into this CSG Area, UE can not select CSG cell in this area.

If you marked it as visible, the CSG Area seems back to the list.When UE enters this CSG Area, UE can select this CSG cell as the serving cell.
The “Invisible” or “Visible” just mark bit , and it does not change the Allowed CSG List, it only control the behavior of UE in CSG Area, so it is not needed to notify the “temporary selection” of the CSG Area in the UE to the core network. 
Conclusion
Alllowed CSG List should give a human-friendly  interface to the user, and subscriber can hide or unhide some CSG Area in the list  without notifiy network or remove it from the list , thus subscriber can select whether to access the CSG Area on the list or not.
************************************Proposed 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 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.

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 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.
-        The Allowed CSG List should have a human-friendly interface to subscriber ,so they can hide or unhide some CSG Area item on the list for reasonable reasons. If a CSG Area is hided from the list, when entering this CSG Area, UE shall  not access this CSG Area as if the CSG Area is not on the list. If subscriber want to access some hided CSG Area， they can simply unhide it from the list.
