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1. Introduction
It is a requirement in TS 22.011 section 8.3.1 to obtain the consent of an invited member or guest before being added to a subscriber group. This contribution proposes a solution to meet this requirement based on the current agreed mechanisms in CT1
2. Discussion
We propose to introduce a new field defined as the CSG State in the Allowed CSG list to enable the requirement in TS 22.011 section 8.3.1 to obtain a subscriber’s consent before being added to a CSG. 
The CSG state will have 2 possible values:

- 
accept pending – initial value of the CSG state when a user is added to the CSG by the CSG manager
-
 accept – value of the CSG state once the subscriber or guest has consented to be added to the CSG

NOTE:
There is an additional CSG state that we are proposing in [1] defined as remove pending that is used to support paging optimization when a user is removed from a CSG and the Allowed CSG list on the UE is out of sync with the one on the network.
The following sections show how the CSG state field works to enable subscriber’s consent for updating the Allowed CSG list for the two agreed mechanisms to update the Allowed CSG list, namely:
-
Application level update.

-
Manual update.

2.1 Obtaining a subscriber’s consent before being added to a CSG via application level update

The application level update is based on the usage of OMA DM procedures. An example call flow of adding a subscriber at a CSG via OMA DM is shown below.
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Figure 1 Obtaining a subscriber’s consent before being added to a CSG via OMA DM
1.
The Allowed CSG List Server and UE perform an application level update of the UE’s Allowed CSG list using the OMA DM procedures. The updated Allowed CSG list is pushed to the UE. All new entries in the Allowed CSG list requiring the subscriber’s consent are indicated by the CSG state being set to accept pending. 


The OMA DM procedures may be initiated by the UE OMA DM client, for example a periodic polling of the server for an update list, or by the OMA DM server for example when the Allowed CSG list has changed.
2.
After some time, the subscriber is prompted to accept or reject any CSG identities in the Allowed CSG list for which the CSG state is accept pending. For example, an entry in the Allowed CSG list with CSG state set to accept pending triggers an application on the UE that prompts the subscriber whether they want to join the CSG. Alternatively, the user may periodically update the settings on the UE and check the entries on the Allowed CSG list to see if there are any pending CSGs requesting permission to join.

Any CSG IDs that are accepted by the subscriber shall have the CSG state set to accept. Any CSG IDs that are rejected shall be deleted from the Allowed CSG list on the UE.
3.
At some time after the subscriber has accepted/rejected the entries on the Allowed CSG list, the Allowed CSG List OMA DM Server and UE again perform an application level update of the UE’s Allowed CSG list using the OMA DM procedures. This could be a UE initiated Allowed CSG list update by the OMA DM client, or it could be due to periodic poling by the OMA DM server. In either case the UE informs the OMA DM server of any updates to the Allowed CSG list to indicate which CSGs have been accepted or rejected. The CSG State in the Allowed CSG Management Object is set to accept for those entries now accepted by the subscriber and the entries that are rejected are deleted from the network side Allowed CSG list.
Proposal 1: Include a CSG State field in the Allowed CSG list maintained by the OMA DM procedures to enable the support of obtaining the consent of a subscriber before being added to a CSG.
2.2 Obtaining a subscriber’s consent before being added to a CSG via manual update
The manual update is based on the usage of the manual CSG selection procedures. An example call flow of adding a subscriber at a CSG via manual CSG selection is shown below.

[image: image2.emf]Guest 

Subscriber

HSS MME

1. Insert Subscriber Data

2. Insert Subscriber Data Ack

3. User manually selects CSG cell and performs an Attach or TAU

4. Notify Request

5. Notify Response


Figure 1 Obtaining a subscriber’s consent before being added to a CSG via manual CSG selection
1.
When a subscriber is added to CSG, the HSS updates the subscriber information to include the new CSG in the Allowed CSG list. If the UE is currently attached at an MME, then the HSS sends an Insert Subscriber Data (IMSI, Subscription Data) message to the MME indicating the new CSG in the Allowed CSG list. The CSG State for this entry in the Allowed CSG list is set to accept pending since the subscriber has not yet given consent to be added to the CSG.

2. 
The MME returns an Insert Subscriber Data Ack message to the HSS.

3.
The subscriber performs a manual CSG selection of the CSG cell. Upon selecting the CSG, the UE performs an Attach or LAU/RAU/TAU procedure. The UE will update the Allowed CSG list according to the response to the Attach and LAU/RAU/TAU procedures. If the UE performs a successful Attach, Detach, Service Request or Location Registration procedure (LAU/RAU/TAU), then the UE adds the CSG ID to the Allowed CSG list. 

If the permissions for a UE to access a H(e)NB are removed and have not been updated via an Application level update, then when the UE performs an Attach, Detach, Service Request or Location Registration procedure (LAU/RAU/TAU) the MSC/VLR, SGSN or MME will reject the UE with reject code #25 (Not authorized for this CSG) and the CSG ID will be deleted from the Allowed CSG list contained in the UE.

If the UE performs a successful Attach, Detach, Service Request or Location Registration procedure (LAU/RAU/TAU), then the UE will set the CSG State for this entry in the Allowed CSG list to accept since the manual CSG selection is equivalent to consent to be added to the CSG. The MME accepts the UE and will set the CSG State for this entry in the Allowed CSG list to accept. 

4.
The MME informs the HSS using the Notification procedure with the Notify Request message including the updated Allowed CSG list. This information may be used to inform the CSG manager that the subscriber has consented to be added to the CSG. This information may also be used to remove any pending OMA DM procedures for the UE since the UE may have already updated the Allowed CSG list as needed due to manual CSG selection. 

5.
The HSS returns a Notify Response message to the MME.

NOTE:
The same principle is applied to the UTRAN CSG cells. In this case, MSC/VLR and SGSN play the role of the MME and the HLR plays the role of the HSS.


Proposal 2: Include a CSG State field in the Allowed CSG list maintained as a part of the subscriber information by the by the MME, SGSN and MSC/VLR as well as the HSS/HLR to enable the support of obtaining the consent of a subscriber before being added to a CSG.

3. Conclusions

It is proposed to agree to the following changes to enable the support of obtaining the consent of a subscriber before being added to a CSG:

Proposal 1: Include a CSG State field in the Allowed CSG list maintained by the OMA DM procedures.

Proposal 2: Include a CSG State field in the Allowed CSG list maintained as a part of the subscriber information by the by the MME, SGSN and MSC/VLR as well as the HSS/HLR.
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