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Abstract of the contribution: Proposes information that need to be included in CSS in order to correctly  identify subscriber.
1. Problem statement
A use case related to H(e)NB that was discussed in the past as part of EHNB WID (TR 23.830)  is that of a visitor that is granted access by the H(e)NB owner/controller. The visiting subscriber needs to get access to the CSG corresponding to the cells served by the H(e)NB despite the fact that the network providing the H(e)NB access is, for the visiting subscriber, in a VPLMN. 

In this scenario the H(e)NB owner needs to interact with the operator of the visitor to their home/enterprise.

It was agreed in 23.830, clause 6.1.3, for the purpose of informing the H(e)NB owner/operator of the identity of the subscriber, who should be granted status as a CSG member (in the solution to key issue 6.1.3 of TR 23.830) that the following alternatives are possible: IMSI, MSISDN, NAI, UICC serial # and operator identification.  This conclusion applied to non-roaming subscribers.
 

The VCSG WID extends the scope of CSG to roaming scenarios.If the H(e)NB operator is "A" and the visitor's HPLMN is "B," it must be possible to allow “A” to add CSG subscription in the subscription provided by “B.” The solution proposed in 23.830, clause 6.1.3 to solve the above use case in the case of H(e)NBs since the operator can communicate directly with the H(e)NB owner to identify their own subscribers (e.g. A operates the H(e)NB, the owner of the H(e)NB asks for a A subscriber to be a CSG member) - in VCSG, the A H(e)NB owner may ask for an B subscriber to be given the CSG membership.
Problem 1: It is therefore necessary for the H(e)NB owner to identify the subscriber in sufficient detail so that the roaming operator can determine which subscription to update, with what information.
 

A further problem is at which point the CSS needs to obtain all the CSG subscription information.

CT4 as response to SA2’s question on which identity to use in order insert a new subscriber in C4-111658 has indicated the following:

Guidance on what identity should be used by the VPLMN operator for the roaming UE when adding an entry in the CSS. CT4 concluded that IMSI can be used when adding an entry to the CSS. It was pointed out that the IMSI may not be available at the CSS during initial provisioning of data in the CSS for a new roaming subscriber. To associate the data in the CSS with the subscriber, CSS needs a mechanism to obtain the IMSI of this subscriber.

It is not yet clear at which point the CSS obtains the IMSI and the rest of the CSG subscription data of the subscriber. Especially for the IMSI as it was discussed in TR 23.830 section 6.1.3:  

Currently it is not apparent to a subscriber what the IMSI associated with their subscription is. A new "*#" code could be standardized for MMI to enable a subscriber to directly query their device.

Hence an identity that is well known to thevisitor (e.g. MSISDN) needs to be translated into an IMSI, either by the H(e)NB Operator or by another operator with whom the H(e)NB Operator has a roaming agreement. 
Problem 2: It is necessary for the information supplied (ISMI, MSISDN, NAI, UICC serial #) is sufficient for the CSS in the VPLMN to add the CSG information
 
2. Way forward
There are two possible options in order to solve the aforementioned problems:

Option1: CSS obtains all the CSG related subscription information including the IMSI prior to receiving the “Update CSG Location” from SGSN/MME. CSS identifies the subscription record based on the IMSI. 
With this option the CSS needs to employ a mechanism to retrieve the IMSI of the visiting subscriber that will not be immediately known to the person associated with the subscription. Possible mechanisms to do so include: 
1. CSS obtains the IMSI from the "visiting" UE while knowing the MSISDN by sending an SMS to MSISDN provided and then trigger the AT command +CIMI that is supported in TS 27.007)

2. CSS obtains the IMSI from the HPLMN (by querying the HLR e.g. using some CAMEL methods)

3. the user manually provides the IMSI to the owner and the owner manually configures (i.e. the user provides the IMSI manually after performing 1 or 2 by calling its customer care in HPLMN)
Or

Option 2: SGSN/MME sends all the available subscription information (i.e. MSISDN, UICC #, IMEI) not only the IMSI and the CSS that it includes a wide enough data record for each subscriber that includes all possible fields.

In this case the MME/SGSN sends all the available subscription information and the CSS correlates the subscription info based on one or more pieces of information.

Evaluation of the two options:

	
	Advantages
	Disadvantages

	Option1: CSS obtains all the CSG related subscription information including the IMSI prior to receiving the “Update CSG Location” from SGSN/MME. CSS identifies the subscription record based on the IMSI
	· Less data to be sent in the “Update CSG Location” information 
· “Indexing” in the subscription information in the CSS is based on the IMSI only 

· It is possible that UE impacts are avoid if the CSS finds the IMSI from HPLMN
	· IMSI is not apparent to the user and extra mechanisms need to be defined in order for the CSS to obtain it
· Potential UE impacts for solutions where the IMSI is required to be obtained from the UE (e.g. support of the AT command) 

	Option 2: SGSN/MME sends all the available subscription information (i.e. MSISDN, UICC #, IMEI) not only the IMSI and the CSS that it includes a wide enough data record for each subscriber that includes all possible fields
	· No impacts in the UE, simpler “addition” in the CSG for the “visiting user”
· No new procedures are required in order to obtain the IMSI from the CSS
	· More complex subscription information needs to be stored in the CSS
· More data to be transferred to the CSS in the “Update CSG Location”




It is proposed that the above is discussed and decide which of the two options is preferable. 

If option 1 is selected then TS 23.002 CR needs to be updated to include the following text using the recently circulated ALU CR as a basis and add the green highlighted text:

4a.25.x
CSG Subscriber Server (CSS)

The CSS is the entity in the VPLMN storing and managing CSG subscription-related information for roaming UEs to enable VPLMN Autonomous CSG Roaming (see 3GPP TS 22.220 [x]). 

A Visited Network may contain one or several CSSs, depending on the number of mobile subscribers, on the capacity of the equipment and on the organisation of the network. 

The CSS is responsible for holding the following user related information: 

-
User Identification and addressing information; in order to associate the data in the CSS with the subscriber, CSS needs a mechanism to obtain the IMSI of this subscriber.
-
CSG membership granted to the subscriber during his stay in the VPLMN, i.e. list of CSG IDs, associated expiration dates and APNs which are allowed to be accessed via Local IP Access from the CSG cells;

-
User Location information: the CSS stores the location information of the subscriber for subsequent update of the CSG subscription information at the MME, SGSN and VLR upon subscription change.

The CSS consists of the following functionalities:

-
download of the CSG subscription information upon request from the serving MME, SGSN and VLR, through the S7a, S7d, Ghv and Hv interfaces, to enable roaming subscribers to access to the PS and CS Domain services via CSG cells.

-
Service provisioning, including updating the appropriate serving entities (i.e. MME, SGSN and VLR) with modifications of the the CSG membership granted to the subscriber. 

The organisation of the subscriber data is outlined in TS 23.008 [5]. It also indicates which numbers, addresses and identifiers specified in TS 23.003 [3] are stored in the CSS.

If option 2 is selected then the TS 23.401/TS 23.060 CRs needs to be updated to indicate that the “Update CSG Location” message include all the subscription information and not only the IMSI as indicated at the moment. 
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