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Abstract of the contribution: CT4 has defined storage of CSG Id data in HSS also for roaming subscribers, which is discussed in this P-CR.
1. Introduction
CT4 have approved CR C4-083807 (for TS 29.002) and C4-083617 (for TS 29.272), where CSG ID data for a subscriber in HSS to be transferred to MME and SGSN is defined. SA#42 has approved the SA1 CR SP-080874 for TS 22.011 stating that “CSG members may include subscriber of any PLMN subject to roaming agreement". According to CT4 CR C4-083807, whether the CSG Ids also for VPLMN shall be stored in HSS, and issues related to this are discussed in this document.
2. Discussion

2.1 Uniqueness of CSG Id

First we discuss the uniqueness of the CSG Id, which doesn’t seem to be explicitly stated: The CSG Id is 27 bits (see for example CR C4-083807), which gives about 134 million CSG Ids. In SA1 TS 22.011 (for Rel-8) it is stated in chapter 8.1.2 “It shall be possible to support at least 125 million CSG Identities within a PLMN.” The conclusion is therefore that CSG Id is meant to be unique inside only one PLMN.
2.2 Storage of CSG Id

The conclusion of the CRs from CT4 is that all allowed CSG Ids for a certain subscriber are stored in the HSS of the subscribers HPLMN. There seems to be a requirement that storing a CSG Id announced by a H(e)NB in VPLMN requires that the HPLMN of the subscriber has a roaming agreement with the VPLMN, and that the HPLMN supports storing of CSG Id from a VPLMN.
Another conclusion is that a certain CSG Id may be found in more than one HSS, since a H(e)NB owner in one PLMN may invite persons from several PLMNs to use the CSG Id announced by the H(e)NB.
2.2.1 Shared network aspects
It can be discussed how the usage of CSG Id would work in a shared network scenario, since the RAN may have a separate PLMN-id compared to the PLMN-Id of the CN. If a H(e)NB owner adds a CSG member into its CSG list, it seems necessary to use the PLMN-Id for the RAN, since the same RAN may be used by two different PLMN-Ids from a CN perspective. However, there is no one-to-one relation between the PLMN-Id of the shared RAN and a HSS, which is an issue when the H(e)NB owner shall add a CSG member into a HSS.
Issue 1: It is FFS if CSG-Id functionality shall be able to co-exist with shared networks or not, and if it shall, what implications it has.
2.2.2 CSG member types
For the discussions in this contribution it is seen useful to identify different types of CSG members, since the handling of temporary CSG members may require other procedures compared to handling of permanent CSG members. Furthermore, managing CSG members from different PLMNs may require for example inter-PLMN interfaces. Types of CSG members are:

· CSG members with subscriptions in the same PLMN as the H(e)NB: The most typical CSG member is assumed to be the H(e)NB owner. Also a temporary CSG member from the same PLMN as the H(e)NB owner belongs in this category..
· CSG members with subscriptions in another PLMN than the H(e)NB: This is always a temporary CSG member.  The term “temporary” has been used to indicate a CSG member that is invited by the HeNB owner to use a CSG Id, A “non-temporary” CSG member is assumed to be the HeNB owner, and it is assumed that a subscriber of PLMN A cannot own a H(e)NB in PLMN B.
2.2.3 Standardisation needs for CSG Id handling
The TS 22.011 chapter 8.3.1 contains 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. “

It seems less attractive to let the H(e)NB owner directly contact an HSS to add, remove and view the list of CSG members, and therefore it seems required to have one or more intermediate entities between the H(e)NB owner and an HSS. If these entities, or any interfaces towards these entities, need to be specified by 3GPP is FFS. It can be noted that the interface between the H(e)NB owner in VPLMN and the HSS of the temporary guests HPLMN is an inter-PLMN interface, which seems to exclude proprietary solutions.
Issue 2: Shall any entity, or interface, used by the H(e)NB owner to add, remove and view the list of CSG members be specified by 3GPP, including interfaces to HSS?

2.2.4 Needs for a master list of CSG Ids in VPLMN?
Issue 3: To enable the H(e)NB owner to view the list of CSG members can be implemented according to two different principles (it is FFS if any additional alternatives exists). It is assumed that one or more intermediate entities exist, and they are here called node A for simplicity:

· Alt 1: The HeNB owner contacts node A each time a CSG member is added or removed. Node A contacts the HSS of the CSG members to add or remove the CSG Id. Node A stores a list containing necessary information for how to reach each CSG members HSS. If the H(e)NB owner wants to view the list of CSG members, the Node A can query each HSS in the list to retrieve CSG Id data.
· Alt 2: The HeNB owner contacts node A each time a CSG member is added or removed. Node A contacts the HSS of the CSG members to add or remove the CSG Id, and Node A in addition stores the complete list of subscribers for this CSG Id. If the H(e)NB owner wants to view the list of CSG members, Node A can provide this information locally.
2.2.5 Identity used for CSG members
Issue 4: What identity shall the H(e)NB owner use when adding, removing or viewing the CSG members. Two main alternatives are found:

· Alt A: IMSI is the most common identifier in the CN, but it can be questioned if it shall be used from a confidentiality perspective.

· Alt B: Another alternative is the MSISDN, which is well-known to each subscriber. It probably requires a one to one mapping between IMSI and MSISDN, which may not always be the case in all PLMNs.
3 Proposal

Add the clarification that CSG Id is valid in one PLMN into the definitions.

Add the discussion above to the issue list in TR23.830, see below.
********************** START OF FIRST CHANGE *****************************

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1]. 
Editor’s Note: The following definitions are copied from TS 22.220 v1.0.0 and are intended to be used as baseline terminology for the work in SA2. As the work progresses these definitions may be revisited.

Closed access mode: HNB/HeNB operates as a CSG cell.

Closed Subscriber Group (CSG): A Closed Subscriber Group identifies subscribers of an operator who are permitted to access one or more cells of the PLMN but which have restricted access (CSG cells).

CSG cell: A cell, part of the PLMN, broadcasting a specific CSG identity. A CSG cell is accessible by the members of the closed subscriber group for that CSG identity. All the CSG cells sharing the same identity are identifiable as a single group for the purposes of mobility management and charging.
CSG identity: An identifier broadcast by a CSG cell or cells and used by the UE to facilitate access for authorised members of the associated Closed Subscriber Group. The scope and uniqueness of the CSG identity is within one PLMN, i.e. a certain value of a CSG identity may exist in more than one PLMN.
CSG identities white list: A list stored in the USIM containing all the CSG identities of the CSGs to which the subscriber belongs.
Home based network: An IP based network in the H(e)NB owner's premises that is connected to the H(e)NB.
Hybrid access mode: HNB/HeNB operates as a CSG cell where at the same time, non-CSG members are allowed access.
Open access mode: HNB/HeNB operates as a normal cell, i.e. non-CSG cell. 

Editor's Note: The following definitions need to be reviewed

CSG owner: A CSG owner is the owner of one or more H(e)NBs, that have been configured as a CSG cell(s) for a particular CSG. A CSG owner can, under the H(e)NB operator's supervision, add, remove and view the list of CSG members.

HNB: A HNB is a Customer-premises equipment that connects a 3GPP UE over UTRAN wireless air interface to a mobile operator’s network using broadband IP backhaul.

HeNB: A HeNB is a Customer-premises equipment that connects a 3GPP UE over EUTRAN wireless air interface to a mobile operator’s network using broadband IP backhaul.

H(e)NB Gateway: H(e)NB Gateway is a mobile network operator’s equipment (usually physically located on mobile operator premises) through which the H(e)NB gets access to mobile operator’s core network. For HeNBs, the HeNB Gateway is optional.

H(e)NB Operator: A H(e)NB Operator is the PLMN operator under whose license a H(e)NB operates. A H(e)NB needs to be configured and authorised by the H(e)NB operator.

H(e)NB Owner: A H(e)NB Owner has a contractual relationship with the H(e)NB operator, related to running one or more H(e)NBs in the H(e)NB owner's premises. 

Note: A H(e)NB Owner  is likely to have the billing relationship with the H(e)NB operator. A H(e)NB Owner will typically be the “lead” user in a household, but could be e.g. the corporate IT manager in an enterprise context.

H(e)NB SubSystem: A H(e)NB SubSystem consists of the H(e)NB and, optionally, the H(e)NB Gateway belonging to it.
********************** END OF CHANGE *****************************

********************** START OF NEXT CHANGE *****************************
6.x1 Architectural Issue Shared network aspects (Rel-9)
6.x1.1 Description of Architectural Issue 
If CSG-Id functionality shall be able to co-exist with shared networks or not, and if it shall, what implications can it have on the architecture?
If so, whether and how a single HNB supports subscribers from multiple PLMNs of the same country?: Since a CSG Id is unique per PLMN, and the CSG Id for a certain PLMN is stored in the subscribers HSS for this PLMN, it is not obvious how to treat a CSG Id for a PLMN if there is no HSS for this PLMN (and the RAN-PLMN do not have a HSS in a shared network?)  It needs to be studied how the usage of CSG Id would work in a shared network scenario, since the RAN may have a separate PLMN-id compared to the PLMN-Id of the CN. If a H(e)NB owner adds a CSG member into its CSG list, it seems necessary to use the PLMN-Id for the RAN, since the same RAN may be used by two different PLMN-Ids from a CN perspective. However, there is no one-to-one relation between the PLMN-Id of the shared RAN and a HSS, which is an issue when the H(e)NB owner shall add a CSG member into a HSS.
6.x1.2. Solution(s) for Architectural Issue 

6.x1.3. Evaluation
6.x2 Architectural Issue Storage of CSG Id for roaming subscribers  (Rel-8)
6.x2.1 Description of Architectural Issue 
The conclusion of the CT4 Rel-8 work is that all allowed CSG Ids for a certain subscriber are stored in the HSS of the subscribers HPLMN. The that storing a CSG Id announced by a H(e)NB in VPLMN requires that the HPLMN of the subscriber has a roaming agreement with the VPLMN, and that the HPLMN supports storing of CSG Id from a VPLMN.

Another conclusion is that a certain CSG Id may be found in more than one HSS, since a H(e)NB owner in one PLMN may invite persons from several PLMNs to use the CSG Id announced by the H(e)NB. 
The above implies two different types of CSG members, since the handling of temporary CSG members from in another PLMN requires inter-PLMN interfaces:

· CSG members with subscriptions in the same PLMN as the H(e)NB: The most typical CSG member is assumed to be the H(e)NB owner. Also a temporary CSG member from the same PLMN as the H(e)NB owner belongs in this category..

· CSG members with subscriptions in another PLMN than the H(e)NB: This is always a temporary CSG member.

Editor's Note: There needs to be further clarification regarding "permanent" and "Temporary" CSG members before any solution may be derived.
6.x2.2. Solution(s) for Architectural Issue 

6.x2.3. Evaluation

6.x3 Architectural Issue CSG membership management (Rel-9?)
6.x3.1 Description of Architectural Issue
The TS 22.011 chapter 8.3.1 contains 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. “

It seems less attractive to let the H(e)NB owner directly contact an HSS to add, remove and view the list of CSG members, and therefore it seems required to have one or more intermediate entities between the H(e)NB owner and an HSS. If these entities, or any interfaces towards these entities, need to be specified by 3GPP is FFS. It can be noted that the interface between the H(e)NB owner in VPLMN and the HSS of the temporary guests HPLMN is an inter-PLMN interface, which seems to exclude proprietary solutions.

Issue: Shall any entity, or interface, used by the H(e)NB owner to add, remove and view the list of CSG members be specified by 3GPP, including interfaces to HSS?
6.x3.2. Solution(s) for Architectural Issue 
6.x3.3. Evaluation
6.x4 Architectural Issue Identity used for CSG members (Rel-8?)
6.x4.1 Description of Architectural Issue 
What identity shall the H(e)NB owner use when adding, removing or viewing the CSG members. Two main alternatives are included (additional alternatives may exist but has not been yet identified):

· Alt A: IMSI is the most common identifier in the CN, but it can be questioned if it shall be used from a confidentiality perspective.

· Alt B: Another alternative is the MSISDN, which is well-known to each subscriber. It probably requires a one to one mapping between IMSI and MSISDN, which may not always be the case in all PLMNs.

6.x4.2. Solution(s) for Architectural Issue 
6.x4.3. Evaluation
6.x5 Architectural Issue Needs for a master list of CSG Ids in VPLMN (Rel-8)
6.x5.1 Description of Architectural Issue 
To enable the H(e)NB owner to view the list of CSG members can be implemented according to two different principles (it is FFS if any additional alternatives exists) and also questions the overall requirement. It is assumed that one or more intermediate entities exist, and they are here called node A for simplicity:

· Alt 1: The HeNB owner contacts node A each time a CSG member is added or removed. Node A contacts the HSS of the CSG members to add or remove the CSG Id. Node A stores a list containing necessary information for how to reach each CSG members HSS. If the H(e)NB owner wants to view the list of CSG members, the Node A can query each HSS in the list to retrieve CSG Id data.

· Alt 2: The HeNB owner contacts node A each time a CSG member is added or removed. Node A contacts the HSS of the CSG members to add or remove the CSG Id, and Node A in addition stores the complete list of subscribers for this CSG Id. If the H(e)NB owner wants to view the list of CSG members, Node A can provide this information locally.
· Atl 3: Is there a  need for review by HNB owner, then no intermediate storage needed. Also the HNB might keep the list. 
6.x5.2. Solution(s) for Architectural Issue 
6.x5.3. Evaluation
********************** END OF CHANGE *****************************
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