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* * * First Change * * * *

0
Scope

The present document provides details concerning information to be stored in home subscriber servers, CSG subscriber servers (CSS), visitor location registers, GPRS Support Nodes and Call Session Control Function (CSCF) concerning mobile subscriber.

Clause 2 contains all details concerning the definition of the parameters, often given by reference to other specifications, and where the parameter is to be stored.

Table 1 in clause 3 gives a summary overview and clause 4 identifies the reference information required for accessing the information. 
In this specification, if there is no specific indication, the following principles apply:

· "SGSN" refers to an SGSN which may support the Gn and Gp interfaces or the S4 interface or both. 
· "S4-SGSN" refers to an SGSN which only supports the S4 interface.
· "Gn/Gp-SGSN" refers to an SGSN which only supports the Gn and Gp interfaces.
* * * Next Change * * * *

1
Introduction

1.1
Definition

The term subscriber data is used to designate all information associated with a subscription which is required for service provisions, identification, authentication, routing, call handling, GPRS mode transmission, charging, subscriber tracing, operation and maintenance purposes. Some subscriber data are referred to as permanent subscriber data, i.e. they can only be changed by administration means. Other data are temporary subscriber data which may change as a result of normal operation of the system.

Unless shown to be conditional, all data items are considered to be mandatory.

1.2
Storage facilities

This specification considers subscriber data stored in the following types of functional unit: 

-
Home subscriber server (HSS) which contains all permanent subscriber data and all relevant temporary subscriber data to support the call control and session management entities of the different Domains and Subsystems.

-
Home location register (HLR) which contains all permanent subscriber data and all relevant temporary subscriber data for all mobile subscribers permanently registered in the HLR for CS and PS Domains.

NOTE:
according to 3GPP TS 23.002 [50] HLR is a subset of the HSS functionality.
-
CSG subscriber server (CSS) which contains all subscriber data for roaming UEs to enable VPLMN autonomous CSG roaming in CS and PS domains.
-
Visitor location register (VLR) which contains all subscriber data required for call handling and other purposes for mobile subscribers currently located in the area controlled by the VLR.

-
Serving GPRS Support Node (SGSN) which contains all subscriber data required for GPRS mode transmission and other purposes for mobile subscribers currently located in the area controlled by the SGSN.

-
Gateway GPRS Support Node (GGSN) which contains all subscriber data required for GPRS mode transmission for mobile subscribers using any service provided by the GGSN. 
-
Mobility Management Entity (MME) which contains all subscriber data required for EPS mode transmission and other purposes for mobile subscribers currently located in the area controlled by the MME.

-
Serving GW (S-GW) which contains all subscriber data required for EPS mode transmission for mobile subscribers currently served by the S-GW.
- 
PDN GW (P-GW) which contains all subscriber data required for EPS mode transmission for mobile subscribers using any service provided by the P-GW. 
- 
ePDG which contains all subscriber data required for EPS mode transmission for mobile subscribers currently served by the ePDG via a non 3GPP access.
-
Gateway Mobile Location Center (GMLC) which contains all subscriber data required for external clients of the Location Services (LCS).

-
In GSM, Serving Mobile Location Center (SMLC) which contains all LMU data required to manage location measurements in LMUs.

NOTE 1:
A type A LMU is a network entity that shares many of the attributes of an MS including subscription data in the HLR and identification using an IMSI.

-
Serving Call Session Control Function (S-CSCF) which handles the session states in the IP Multimedia (IM) Subsystem. Further definition of the S-CSCF is provided in 3GPP 23.228 [42].

In addition, subscriber data may also be stored in the following functional unit:

-
Group Call Register (GCR) which contains all data required for configuration, set-up and handling of voice group and voice broadcast calls. This encompasses subscribers identities (mobile as well as fixed network) who are nominated as dispatchers for one or several groups within the area controlled by the GCR.

NOTE 2:
The data stored in the GCR is not strictly "subscriber data". Description of GCR data is therefore out of scope of this specification and is covered in the corresponding specifications for enhanced Multi Level Precedence and Pre-emption Service (eMLPP), Voice Group Call Service (VGCS) and Voice Broadcast Service (VBS) instead (3GPP TS 23.067 [12], 3GPP TS 43.068 [33] and 3GPP TS 43.069 [34]). 
NOTE 3:
The MME and SGSN Emergency Configuration Data, which are applied for all emergency bearer services, are not subscriber data and therefore out of the scope of this specification. See 3GPP TS 23.401 [74] and 3GPP TS 23.060 [21]. 
* * * Next Change * * * *

2.1.1
Data defining the subscription profile

2.1.1.1
International Mobile Subscriber Identity (IMSI)

International Mobile Subscriber Identity (IMSI) is defined in 3GPP TS 23.003 [5].

IMSI is permanent subscriber data. IMSI is stored in HLR, HSS, CSS, VLR, SGSN, S4-SGSN, GGSN, MME, S-GW, P-GW, ePDG and SMLC. For Anonymous Access, IMSI is not used in SGSN nor in GGSN. The IMSI serves as the root of the subscriber data pseudo-tree.
For emergency attached UEs without IMSI (e.g; UICCless UE) or with an unauthenticated IMSI, IMEI is used instead of IMSI to identify the UE.
* * * Next Change * * * *

2.1.2
Mobile Station International ISDN Number (MSISDN)

Mobile Station ISDN Number (MSISDN) is defined in 3GPP TS 23.003 [5].

The MSISDN is permanent subscriber data and is stored in HLR, VLR, SGSN, GGSN, HSS, MME, S-GW, P-GW, 3GPP AAA Server and ePDG(for GTP-based S2b only), and is optionally stored in CSS.

If the multinumbering option applies, the MSISDN stored in the VLR and in the Gn/Gp-SGSN is the Basic MSISDN, see subclause 2.1.3.1.
2.1.3
MSISDNs for multinumbering option

If the HPLMN allocates different MSISDNs for different Basic Services (see 3GPP TS 29.007 [28]), these numbers are conditionally stored as permanent data in the HLR.

2.1.3.1
The Basic MSISDN indicator

The Basic MSISDN is defined in 3GPP TS 23.012 [8]. The Basic MSISDN indicator marks the MSISDN to be used as Basic MSISDN.

It is permanent subscriber data stored conditionally in the HLR.

2.1.3.2
The MSISDN-Alert indicator

The MSISDN-Alert is defined in 3GPP TS 23.040 [10]. The MSISDN-Alert indicator marks the MSISDN to be used as MSISDN-Alert.

It is permanent subscriber data stored conditionally in the HLR.

* * * Next Change * * * *

2.4.5
VLR number

VLR number is defined in 3GPP TS 23.003 [5].

The VLR number is temporary subscriber data and is stored in the HLR. Absence of the VLR number in HLR indicates that the mobile station is deregistered for non-GPRS or the subscriber has not a non-GPRS subscription in the HLR. The VLR number is stored in the SGSN with the Gs interface option. For usage of the VLR number in SGSN, please refer to 3GPP TS 23.060 [21].
The VLR number is temporary subscriber data and is stored in the CSS. Absence of the VLR number in the CSS indicates that no subsequent update of the CSG subscription information is needed at the VLR upon CSG subscription change.
* * * Next Change * * * *

2.4.8
GSN number

GSN number occurs as SGSN number and as GGSN number.

2.4.8.1
SGSN number

SGSN number is the SS7 address of the SGSN . It is defined in 3GPP TS 23.003 [5].

The SGSN number is temporary subscriber data and is stored in the HLR for a GPRS subscription. It is conditionally stored in the VLR if the Gs interface is installed. Absence of the SGSN number in the HLR indicates that the mobile station is deregistered for GPRS or the subscriber has no GPRS subscription in the HLR. Absence of the SGSN number in the VLR indicates that there is no association between the VLR and the SGSN for this MS. The SGSN number is to be distinguished from the SGSN address described in subclause 2.13.10.
The SGSN number is temporary subscriber data and is stored in the CSS. Absence of the SGSN number in the CSS indicates that no subsequent update of the CSG subscription information is needed at the SGSN upon CSG subscription change.
2.4.8.2
GGSN number

GGSN number is the SS7 address of the GGSN .It is defined in 3GPP TS 23.003 [5]. Its usage is described in 3GPP TS 23.060 [21]. It is contained in the GGSN-list stored in the HLR and does not appear as separate subscriber data. Cf. subclause 2.13.11.
2.4.8.3
IWF number

IWF number is the SS7 address of the IWF. It has the same format as a "VLR number" or "SGSN number" which are defined in 3GPP TS 23.003 [5]. Its usage is described in 3GPP TS 29.305 [83].
* * * Next Change * * * *

2.4.x
CSS number

CSS number is defined in 3GPP TS 23.003 [5].

The CSS number may be stored in the VLR and Gn/Gp-SGSN. It is received as a mandatory parameter in the updating location accepted message. This data may be needed to retrieve subscribers to be restored after CSS reset.

The CSS number is temporary subscriber data and may optionally be stored in the VLR and Gn/Gp-SGSN.

* * * Next Change * * * *

2.4.y
VPLMN Closed Subscriber Group Information

Editor’s Note:
To review if text describing behaviours of functional entities are to be in this subclause or if it overlaps with statements in the protocol specifications as 3GPP TS 29.272[144].
Editor’s Note:
To assess if the name for VPLMN Close Subscriber group is the right one.
If the VPLMN supports VPLMN Autonomous CSG Roaming by providing CSG membership to the roaming subscriber, the CSS shall store Closed Subscriber Group Information which is a list of up to 50 CSG-Ids in the VPLMN and for each CSG-Id optionally an associated expiration date which indicates the point in time when the subscription to the CSG-Id expires; an absent expiration date indicates unlimited subscription. The structure of CSG-Id is defined in 3GPP TS 23.003 [5].
NOTE 1:
The HPLMN enables Autonomous CSG Roaming in the VPLMN via Service Level Agreement.
On updating the VLR or the SGSN or MME, the CSS identifies the VPLMN and transfers the applicable CSG-Ids, expiration dates to the VLR or SGSN or MME.

If an applicable (i.e. applicable for the current serving PLMN) CSG-Id is added to the Closed Subscriber Group Information in the subscriber data in the CSS, or an expiration date for an applicable CSG-Id is changed (added, modified or removed), then the CSS shall transfer applicable CSG-Ids and expiration dates to the VLR or SGSN or MME. 
When a CSG-Id expires, or the expiration date is changed (added or modified) to an expired date, the CSG-Id may be removed from the CSS and the VLR or SGSN or MME based on implementation.
NOTE 2:
In the VLR or SGSN or MME an expired CSG-Id subscription indicates that the UE is not allowed service in the CSG. However, since the CSG-Id removal from the UE is pending, the UE may still camp on that CSG and therefore the UE may still be paged in the CSG.
If the subscription is terminated by other means than expiry, then CSG-Ids that are not expired should not be removed at the CSS; rather the expiration date may be modified to an expired date and then be updated by the CSS to the VLR or SGSN or MME.
VPLMN Closed Subscriber Group Information is permanent subscriber data and is conditionally stored in CSS, VLR, SGSN, and MME.
* * * Next Change * * * *

2.13.26
MME name
MME name is defined in 3GPP TS 23.003 [5].

The MME name is temporary subscriber data and is stored in the HSS. Absence of the MME name in HSS indicates that the UE is not registered for EPS via 3GPP E-UTRAN access. The MME name is conditionally stored in the VLR for MMEs for which the SGs interface is supported.
The MME name is temporary subscriber data and is stored in the CSS. Absence of the MME name in the CSS indicates that no subsequent update of the CSG subscription information is needed at the MME upon CSG subscription change.
* * * Next Change * * * *

2.13.x 
Diameter Server Identity of CSS

The Diameter Server Identity of CSS identifies the CSS storing theVPLMN CSG Roaming subscription related data of a user. The format of the Diameter Server Identity is the Diameter Identity defined in IETF RFC 3588 [51].

The Diameter Server Identity of the CSS is temporary data and is conditionally stored in MME and S4-SGSN.
* * * Next Change * * * *

2.13.100
SGSN name
SGSN name is defined in 3GPP TS 23.003 [5].

The SGSN name is temporary subscriber data and is stored in the HSS, if S6d interface is supported.

The SGSN name is temporary subscriber data and is stored in the CSS, if S7d interface is supported. Absence of the SGSN name in the CSS indicates that no subsequent update of the CSG subscription information is needed at the SGSN upon CSG subscription change.
* * * Next Change * * * *

5
Accessing subscriber or PSI data

It shall be possible to retrieve or store subscriber data concerning a specific MS from the HSS by use of each of the following references:

-
International Mobile Subscriber Identity (IMSI);
-
Mobile Station ISDN Number (MSISDN).
It shall be possible to retrieve CSG subscriber data concerning a specific roaming MS from the CSS by use of each of the following references:

-
International Mobile Subscriber Identity (IMSI).
It may be possible to retrieve subscriber data concerning a specific roaming MS from the CSS by use of each of the following references:

-
Mobile Station ISDN Number (MSISDN).
It shall be possible to retrieve or store subscriber IP Multimedia service data concerning a specific IMS subscription from the HSS by use of each of the following references:

-
Private User Identity;

-
Public User Identity.
It shall be possible to retrieve or store PSI IP Multimedia service data from the HSS by use of each of the following references:

-
Public Service Identity.
It shall be possible to retrieve or store subscriber data concerning a specific MS from the VLR by use of each of the following references:

-
International Mobile Subscriber Identity (IMSI);

-
Temporary Mobile Subscriber Identity (TMSI).

It shall be possible to retrieve or store subscriber data concerning a specific MS from the SGSN by use of each of the following references:

-
International Mobile Subscriber Identity (IMSI);

-
Packet Temporary Mobile Subscriber identity (P-TMSI); 

- 
International Mobile Equipment Identity (IMEI) for emergency attached UEs without IMSI (e.g; UICCless UE) or with an unauthenticated IMSI.

It shall be possible to retrieve or store subscriber data concerning a specific MS from the GGSN by use of the following reference:


-
International Mobile Subscriber Identity (IMSI); 

-
International Mobile Equipment Identity (IMEI) for emergency attached UEs without IMSI (e.g; UICCless UE) or with an unauthenticated IMSI.
It shall be possible to retrieve or store subscriber data concerning a specific MS from the MME by use of each of the following references:

-
International Mobile Subscriber Identity (IMSI);

-
Globally Unique Temporary Identity (GUTI);

- 
International Mobile Equipment Identity (IMEI) for emergency attached UEs without IMSI (e.g; UICCless UE) or with an unauthenticated IMSI.

It shall be possible to retrieve or store subscriber data concerning a specific MS from the S-GW and P-GW by use of the following reference:

· International Mobile Subscriber Identity (IMSI); 

-
International Mobile Equipment Identity (IMEI) for emergency attached UEs without IMSI (e.g; UICCless UE) or with an unauthenticated IMSI.
It shall be possible to retrieve or store subscriber data concerning a specific MS from the 3GPP AAA Server by use of each of the following references:

-
International Mobile Subscriber Identity (IMSI);

-
Mobile Subscriber ISDN Number (MSISDN).

It shall be possible to retrieve or store subscriber data concerning a specific MS from the 3GPP AAA Proxy by use of the following reference:

-
Mobile Subscriber ISDN Number (MSISDN).

It shall be possible to retrieve or store subscriber data concerning a specific MS from the ePDG by use of each of the following references:

-
International Mobile Subscriber Identity (IMSI).

It shall be possible to retrieve or store subscriber data concerning a specific MS from the WAG by use of the following reference:

-
Mobile Subscriber ISDN Number (MSISDN).

It shall be possible to retrieve or store subscriber data concerning a specific MS from the PDG by use of each of the following references:

-
International Mobile Subscriber Identity (IMSI);

-
Mobile Subscriber ISDN Number (MSISDN).

NOTE:
See clause 4 for explanation of M, C, T and P in table 5.1, table 5.2, table 5.2A-1, table 5.2A-2, table 5.2A-3 and table 5.3.

* * * Next Change * * * *

5.x
VPLMN Autonomous CSG Roaming Service Data Storage

Table 5.4: Overview of data used for VPLMN Autonomous CSG Roaming Service
	PARAMETER
	Subclause
	CSS
	MME
	S4-SGSN
	Gn/Gp-SGSN
	VLR
	TYPE

	IMSI
	2.1.1.1
	M
	C
	C
	M
	M
	P

	International MS ISDN number
	2.1.2
	C
	C
	C
	M
	M
	P

	VPLMN Closed Subscriber Group Information
	2.4.y
	C
	C
	C
	C
	C
	P

	VLR Number
	2.4.5
	M
	-
	-
	-
	-
	T

	SGSN Number
	2.4.8.1
	M
	-
	-
	-
	-
	T

	CSS Number
	2.4.x
	-
	-
	-
	C
	C
	T

	MME Name
	2.13.26
	M
	-
	-
	-
	-
	T

	SGSN Name
	2.13.100
	M
	-
	-
	-
	-
	T

	Diameter Server Identity of CSS
	2.13.x
	-
	C
	C
	-
	-
	T


Editor’s Note:
To investigate if the presence of  the IMSI in the CSS due to security considerations may have to be removed.
Editor’s Note:
To assess if the name for VPLMN Autonomous CSG Roaming Service is the right one.
* * * End of Changes * * * *
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