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1. Introduction
This discussion paper provides the background of the CRs C4-090286, C4-090287 and C4-090441. The purpose of these contributions is to correct the following two problems in Rel-8:

1.
TS 22.011 section 8.3.1 states the following requirement: 

“The owner of the HeNB or HNB shall be able, under the PLMN operator supervision, to add, remove and view the list of CSG members. The consent of the invited member or guest shall be obtained before being added to the subscriber group.” Currently there is no support for enabling consent for being added to a CSG

2.
Paging optimization is needed to avoid huge amounts of paging messages in the cells served by HeNBs.  

A problem with paging optimization is the interaction between paging optimization and the synchronization between the network and the UE of the CSG subscriber data in the Allowed CSG list. For example, a subscriber may be removed from a CSG but the UE’s Allowed CSG list may not be updated for some time; if the network is updated and then does not page the UE at this CSG, it is possible the UE may be in idle mode at a CSG cell for this CSG and not be reachable for paging.

Adding a CSG state information element to the CSG subscriber data makes it possible to align the CSG subscriber data with the requirement for consent and also can ensure that the MME can page UEs correctly when the subscriber has been removed from the CSG. 

Allowing the MME and SGSN to notify the HSS that the CSG subscriber data has changed (for instance when a user accepts a CSG in the Allowed CSG list) is also needed to correct these two problems.
2 Discussion

The CSG state information element will have 3 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 and there is an entry for this CSG ID in the Allowed CSG list stored by the UE and the network.

- 
remove pending – value of the CSG state when the user has been removed from the CSG by the CSG manager but the UE has not yet been informed and updated the Allowed CSG list.
The CSG State values have two purposes:

-
{accept pending, accept} are used to align with the requirement in TS 22.011 for subscriber consent before being added to a CSG.

-
{remove pending} is used to ensure that a UE that has been removed from a CSG by the CSG manager but that has not updated its Allowed CSG list is reachable for paging for paging optimization support.

2.1 Obtaining a subscriber’s consent before being added to a CSG 
The following shows how the CSG state field works to enable subscriber’s consent for updating the Allowed CSG list for the manual update mechanism to update the Allowed CSG list

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.
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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 and 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 has 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 1: Include a CSG State field in the Allowed CSG list maintained as a part of the subscriber information stored in the MME, SGSN and MSC/VLR as well as the HSS/HLR.

Proposal 2: Define CSG State values of accept pending and accept to align with the requirement of obtaining the consent of a subscriber before being added to a CSG.

2.2 Supporting paging optimization when a subscriber is removed from a CSG

The update of the CSG state when a subscriber is removed from a CSG uses the following procedure:

1.
When a subscriber is removed from a CSG, the HSS updates the subscriber information to set the CSG State in the Allowed CSG list for that CSG to remove pending. 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 State for that CSG.
2.
At this point the MME knows that the entry for this CSG in the Allowed CSG list of the UE has not yet been removed, and that the UE may be camped on a CSG cell for that CSG in idle mode. In order to ensure a page reaches the UE, the MME shall page the UE at all CSGs where the CSG State is set to remove pending and that advertise a TAI where the UE may be camped.

3.
If the UE performs the application level update using the OMA DM procedures, then the Allowed CSG list on the UE will be synchronized to the one on the network.  The HSS will then send an Insert Subscriber Data (IMSI, Subscription Data) message to the MME indicating the CSG has been removed from the Allowed CSG list.
4
In the event the UE accesses a CSG whose CSG state is remove pending either due to being paged at the CSG or through automatic or manual reselection, the MME shall send a reject message with reason code #25 (Not authorized for this CSG). The UE will perform a manual update of the Allowed CSG list to remove the entry for this in the Allowed CSG list. The MME will inform the HSS using the Notification procedure to remove the CSG from the Allowed CSG list stored in the subscriber data. In this case the OMA DM procedure to update the Allowed CSG list for this CSG will not be needed.

Proposal 3: Define a CSG State value of remove pending to support paging optimization when a subscriber is removed from a CSG.

3. Conclusions

It is proposed to agree to the following changes:
Proposal 1: Include a CSG State field in the Allowed CSG list maintained as a part of the subscriber information stored in the MME, SGSN and MSC/VLR as well as the HSS/HLR.

Proposal 2: Define CSG State values of accept pending and accept to align with the requirement of obtaining the consent of a subscriber before being added to a CSG.

Proposal 3: Define a CSG State value of remove pending to support paging optimization when a subscriber is removed from a CSG.
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