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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

The 3G environment requires more complex service delivery mechanisms and is no longer simply an internal matter for a single operator but a capability that is achieved by linking together features across multiple service providers and operators.  Subscription Management is a feature that permits Service Providers, Value Added Service Providers, and Mobile Operators to provision services for a specific subscriber. The feature is necessary to allow service providers and operators to provision, control, monitor and bill the configuration of services that they offer to their subscribers.  Subscription Management focuses on the OAM processes to manage subscription information. These correspond to the ‘Fulfillment’ Process areas of the TeleManagement Forum Telecom Operations Map [10].

For further detail please refer to [6]
1
Scope

This Technical specification defines the architecture for Subscription Management. 

Editor’s Note:  To be completed

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TS 21.905: 3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Vocabulary for 3GPP Specifications.

[2]
3GPP TS 23.002 : 3rd Generation Partnership Project; Technical Specification Group Services and System Aspects: Network Architecture (Release 5).

[3]
3GPP TS 32.101 “3G Telecom Management: Principles and high level requirements”

[4]
3GPP TS 23.008  “Technical Specification Group Core Network: Organization of subscriber data”.

[5]
3GPP TR 22.121 “The Virtual Home Environment”  

[6]
3GPP TS 32.140 “Subscription Management Requirements”  

[7]
TS 29.198-03 “OSA API Framework”

[8]
3GPP TS 22.240 Technical Support Group Service and Systems Aspects; Service aspects; Stage 1 Service requirement for the 3GPP Generic User Profile (GUP) 

[9]
3GPP 23.240  Technical Support Group Service and Systems Aspects; 3GPP Generic User Profile-Architecture; Stage2 

[10]
e-Business Telecommunication Operations Map v 2.5 TeleManagement Forum.

3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Subclause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply.

Definition format

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

2G
Second Generation Mobile

3G
Third Generation Mobile

API
Application Programmer Interface

ASP
Application Service Provider

AuC
Authentication Center

B2B
Business to Business

CS
Circuit Switch

EIR
Equipment Identity Register

GTT
Global Text Telephony

GUP
Generic User Profile

HLR
Home Location Register

HSS
Home Subscriber Server

IMS
IP Multimedia Subsystem

IRP
Integration Reference Point (32.102)

ISP
Internet Service Provider

MWIF
Mobile Wireless Internet Forum

NPDB
Number Portability Data base

OAM
Operations, Administration and Maintenance

PS
Packet Switch

SLA
Service Level Agreement

SOM
Service Operation Management

SP
Service Provider

SuM
Subscription Management

TMN
Telecommunication Management Network 

OSA
Open Services Access

OSS
Operations Support System

TR-IRP
Trading Partner IRP

TS
Technical Specification

UICC
Universal Integrated Circuit Card

USIM
Universal  Subscriber Identity Module

VASP
Value Added Service Provider

VHE
Virtual Home Environment

4
Reference Architecture    

4.1
Subscription Management Concept

The 3G environment requires more complex service delivery mechanisms than in 2G. The following drivers are leading to a need to standardize Subscription Management Interfaces:

· Use of different vendor’s equipment for 2G/ 2.5G and 3G.

· The trend in 2/2.5G toward the support of Virtual Network Operators and Content Providers requiring standardized interfaces amongst them.

Service delivery and support across multiple vendors' solutions and organizations is a feature of other industries, and the solutions are adopted are secure supply chain solutions based upon mainstream e-commerce principles, methods and technologies.

Specific 3G areas that Subscription Management must address are:

· Subscription Management will allow service providers and operators to provision, control and monitor the subscription information.
· Subscription Management is not simply an internal matter for a single operator but a capability that is achieved by linking together features across multiple operators' Operations Support Systems.
· Subscription Management will need to contend with subscription information in many different locations (e.g. the OSSs, HSS, UEM, OSA, AuC, and IMS subsystems)
· The common components between the Generic User Profile and the Subscription Profile.
4.2
Relationships to Network Architecture
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Figure 1 Examples of Subscription Management relationships with Network Architecture

Editors Note: Is user interface (to manage profile) shown? CAMEL could be raised to upper level. It is kind of an Application service (operator’s VAS service).  Charging is missing. The interface between operator boundaries is not shown.

The diagram above is based upon entities identified in the 3GPP Network Architecture 3GPP TS 23.002 [2]. 

The Network Architecture identifies a number of entities that use Subscription Profile information for their operation. The Subscription Management feature provisions and audits the Subscription Profile information (either directly, or indirectly, via the HSS):

· Core Network entities:

· Home Subscriber Server (HSS) including HLR, and VLR;

· Authentication Center (AuC);

· Equipment Identity Register (EIR);

· SMS Center.

· Circuit Switched Domain:

· MSC Server;

· Gateway MSC (GMSC).

· User Equipment/Mobile Station .

· Specific entities of the Mobile System:

· CAMEL Entities;

· Number Portability Database (NPDB);

· IP Multimedia System (IMS);

· Global Text Telephony (GTT) entities.

Subscription Management also provides capabilities to network APIs such a those being developed by OSA and also to support B2B trading interfaces to other trading partners: VASP, Virtual mobile Operators etc. 

Figure 1 also implies a set of relationships from Subscription Management to:

· User Equipment Management that is assumed to configure and provision all aspects of the User Equipment and Terminals, including the possibility of configuring UICC/USIM profile information.

· Application Service provided by third parties including trusted third parties that may configure some USIM via network interfaces, for example banks and other financial institutions. These services may also be provided by the Network Operator performing the role of Application Service provider.

· Network Service provided by Network Operators (e.g. SMS, presence).

The interfaces supporting these relationships may be the traditional Integration Reference Points (IRP) defined in 3GPP TS 32.101 [3] or in some cases where these interface are between different organization they are designated Trading Partner Integration Reference Points (TP-IRP).

Editors Note:  USIM is so strongly presented in the requirements is this possible and how?
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4.3

Network and Service and Functions

Figure 2 Subscription Management Architecture

Figure 2 illustrates the subscription management architecture.  In this figure the data services cloud provides user and terminal specific data to the subscription management function.  The integration services cloud provides the Interface point for virtual network operators and content providers.  The rectangular boxes represent current areas that fulfill this function to some extent. 

Editors Note:

Does this picture seemed to make sense and add something to our understanding of the SuM architecture?

Is SuM inside or outside the data services cloud?

Is SuM inside or outside the integration services cloud?

Are there standard interfaces between subscription management and either of these two clouds or does subscription management use the interfaces developed by the functions within these clouds?

To some extent all network OSS functions sit behind the data services cloud.  Does SuM need to have interfaces to the more traditional network management functions of the network (the traditional area of SA5) or will SuM Interface to high-level functions like GUP?  (Whether the access point is the HSS or GUP profile Server does not make a big difference.  Logically it's the HSS Profile which is accessed - whether it is accessed via GUP profile Server or directly to HSS should not even be visible for the Subscription Management.)  Do our existing  IRP Solution Sets include these likely interfaces?

Editors Note:  The following information is from earlier version of 32.140 (V0.1.3).  As per our discussion at the last meeting this information is included for discussion purposes only.

5         The Subscription Profile parameters

5.1
User Equipment Profile

A reference will be made here to the parts of Use Equipment Management that support the configuration of the User Equipment profile.

5.2
Subscriber Profile

5.2.1
Subscription Management Data Structure and Functions

Below is an example of how Subscription/Customer information could be structured for use within SA5:

1-Subscriber contains multiple users:


1.1-Subscriber/Customer Profile/Contract



1.2-User 1:




1.2.1-User Profile




1.2.2-Subscription to Service x





1.2.2.1-Service Profile a





1.2.2.1-Service Profile b




1.2.3-Subscription to Service y





1.2.3.1-Service Profile c





1.2.3.1-Service Profile d



1.3-User 2:…

This specification will define which part of this information is subject to the Network Manager only, and which subject to the Network Manager-HSS Interface /other Network Elements, and which is subject the HSS/Network Elements/Feature Server only<FFS>. 

In accordance with [8], the minimal set of Management/Provisioning functions that shall be supported for the management of the User Profile are: 

1) Create one or more User Profiles.

2) Request information contained in a User Profile.

3) Delete a User Profile.

4) Modify a User Profile.

5) Define the default User Profile.

6) Define the criteria for automatically selecting User Profiles.

6
SMH IRP High-level Architecture Overview
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This section identifies the high level Architecture and Interfaces involved in the management of the HSS component of the Subscription profile.

Figure 8: High Level Management Architecture
6.1
SMH IRP Subscription Management Functions

Source: TS 22.121 the Virtual Home Environment
See 8.2 (Subscriber Profile) above.

6.2
SMH IRP Interface Architecture

This section identifies the Interface Architecture involved in the management of the HSS component of the Subscription profile. 
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Figure 6: Example Management Interface Architecture
Inside the broken line box some possible interface implementations are identified, however these are not required for compliance. The interface that shall be standardized and shall be required for compliance is between the Network Manager and the HSS Subscriber Profile. It should be noted that management of subscription information in USIM/UE is not subject of the initial phase of subscription management, but should be considered during a following phase, probably in the context of and in combination with “UE/User Equipment Management”. 

6.3
Subscription Management IRP Solution Sets

Below possible Solution Sets for Subscription Management are presented. The variety is related to alignment with current solutions sets (CORBA, CMIP) but is also addressing IM and IP technologies. It should be noted that a possible Solution Set based on database replication could take advantage of ODBC (Open Database Connectivity).
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Figure 10: Subscription Management Interface Solution Sets

Appendix A: 

(Note provided for completeness only, this Appendix will not form part of the published specification)

Table 1 Overview of data stored for non-GPRS Network Access Mode 

	PARAMETER
	SUBCLAUSE
	HLR
	VLR
	TYPE
	

	IMSI
	2.1.1.1
	M
	M
	P
	Note

	Network Access Mode
	2.1.1.2
	M
	-
	P
	Note

	International MS ISDN number
	2.1.2
	M
	M
	P
	

	multinumbering MSISDNs
	2.1.3
	C
	-
	P
	Note

	Basic MSISDN indicator
	2.1.3.1
	C
	-
	P
	

	MSISDN-Alert indicator
	2.1.3.2
	C
	-
	P
	

	TMSI
	2.1.4
	-
	C
	T
	

	LMSI
	2.1.8
	C
	C
	T
	Note

	Mobile Station Category
	2.2.1
	M
	M
	P
	

	RAND, SRES and Kc
	2.3.1
	M
	M
	T
	

	Ciphering Key Sequence Number
	2.3.2
	-
	M
	T
	

	MSRN
	2.4.1
	-
	C
	T
	Note

	Location Area Identity
	2.4.2
	-
	M
	T
	

	VLR number
	2.4.5
	M
	-
	T
	Note

	MSC number
	2.4.6
	M
	C
	T
	

	HLR number
	2.4.7
	-
	C
	T
	

	Subscription restriction
	2.4.9
	C
	-
	P
	

	RSZI lists
	2.4.10.1
	C
	-
	P
	

	Zone Code List
	2.4.10.2
	-
	C
	P
	

	MSC area restricted flag
	2.4.11
	M
	-
	T
	

	LA not allowed flag
	2.4.12
	-
	M
	T
	

	ODB-induced barring data
	2.4.15.1
	C
	-
	T
	

	Roaming restriction due to unsupported feature
	2.4.15.2
	M
	M
	T
	

	Cell ID
	2.4.16
	-
	C
	T
	

	LSA Identity
	2.4.X.1
	C
	C
	P
	

	LSA Priority
	2.4.X.2
	C
	C
	P
	

	LSA Only Access Indicator
	2.4.X.3
	C
	C
	P
	

	LSA Active Mode Indicator
	2.4.X.4
	C
	C
	P
	

	VPLMN Identifier
	2.4.X.5
	C
	-
	P
	

	Provision of bearer service
	2.5.1
	M
	M
	P
	

	Provision of teleservice
	2.5.2
	M
	M
	P
	

	BC allocation
	2.5.3
	C
	C
	P
	

	IMSI detached flag
	2.7.1
	-
	C
	T
	

	Confirmed by Radio Contact indicator
	2.7.4.1
	-
	M
	T
	

	Subscriber Data Confirmed by HLR indicator
	2.7.4.2
	-
	M
	T
	

	Location Information Confirmed in HLR indicator
	2.7.4.3
	-
	M
	T
	

	Check SS indicator
	2.7.4.4
	M
	-
	T
	

	MS purged for non-GPRS flag
	2.7.5
	M
	-
	T
	

	MNRR
	2.7.7
	C
	-
	T
	

	Subscriber status
	2.8.1
	C
	C
	P
	

	Barring of outgoing calls
	2.8.2.1
	C
	C
	P
	

	Barring of incoming calls
	2.8.2.2
	C
	-
	P
	

	Barring of roaming
	2.8.2.3
	C
	-
	P
	

	Barring of premium rate calls
	2.8.2.4
	C
	C
	P
	

	Barring of supplementary service management
	2.8.2.5
	C
	C
	P
	

	Barring of registration of call forwarding
	2.8.2.6
	C
	-
	P
	

	Barring of invocation of call transfer
	2.8.2.7
	C
	C
	P
	

	Operator determined barring PLMN-specific data
	2.8.3
	C
	C
	P
	

	Handover Number
	2.9.1
	-
	C
	T
	

	Messages Waiting Data
	2.10.1
	C
	-
	T
	

	Mobile Station Not Reachable Flag
	2.10.2
	C
	M
	T
	

	Memory Capacity Exceeded Flag
	2.10.3
	C
	-
	T
	

	
	
	
	
	
	

	(continued)


Table 1 (concluded): Overview of data stored for non-GPRS Network Access Mode 

	PARAMETER
	SUBCLAUSE
	HLR
	VLR
	TYPE
	

	Trace Reference
	2.11.1
	C
	C
	P
	

	Trace Type
	2.11.2
	C
	C
	P
	

	Operations Systems Identity
	2.11.3
	C
	C
	P
	

	HLR Trace Type
	2.11.4
	C
	-
	P
	

	MAP Error On Trace
	2.11.5
	C
	-
	T
	

	Trace Activated in VLR
	2.11.6
	C
	C
	T
	

	Foreign Subscriber Registered in VLR
	2.11.7
	-
	C
	P
	Note

	VGCS Group Membership List
	2.12.1
	C
	C
	P
	

	VBS Group Membership List
	2.12.2
	C
	C
	P
	

	Broadcast Call Initiation Allowed List
	2.12.2.1
	C
	C
	P
	

	Originating CAMEL Subscription Information
	2.14.1.1
	C
	C
	P
	

	Terminating CAMEL Subscription Information
	2.14.1.2
	C
	-
	P
	

	Location Information/Subscriber state Information
	2.14.1.3
	C
	-
	P
	

	USSD CAMEL subscription information(U-CSI)
	2.14.1.4
	C
	-
	P
	

	SS invocation notification (SS-CSI)
	2.14.1.5/3.2
	C
	C
	P
	

	FTN translation information flag(TIF-CSI)
	2.14.1.6
	C
	-
	P
	

	USSD General CAMEL service information (UG-CSI)
	2.14.2
	C
	-
	P
	

	Negotiated CAMEL Capability Handling
	2.14.2
	C
	-
	T
	

	IST Alert Timer
	2.16.1
	C
	C
	P
	


Table 2: Overview of data used for GPRS Network Access Mode

	PARAMETER
	Subclause
	HLR
	VLR
	SGSN   GGSN TYPE
	

	IMSI
	2.1.1.1
	M
	M
	M
	M
	P  Note

	Network Access Mode
	2.1.1.2
	M
	-
	C (a)
	-
	P  Note

	International MS ISDN number 
	2.1.2
	M
	M
	M
	-
	T  

	multinumbering MSISDNs
	2.1.3
	C
	-
	-
	-
	T  Note

	Basic MSISDN indicator
	2.1.3.1
	C
	-
	-
	-
	T .

	MSISDN-Alert indicator
	2.1.3.2
	C
	-
	-
	-
	T  

	P-TMSI
	2.1.5
	-
	-
	C
	-
	T  Note

	TLLI
	2.1.6
	-
	-
	C
	-
	T

	Random TLLI 
	2.1.7
	-
	-
	C
	-
	T  Note

	IMEI
	2.1.9
	-
	-
	C
	-
	T

	RAND/SRES and Kc
	2.3.1
	M
	-
	M
	-
	T

	Ciphering Key Sequence Number
	2.3.2
	-
	-
	M
	-
	T

	Selected Ciphering Algorithm
	2.3.3
	-
	-
	M
	-
	T

	Current Kc
	2.3.4
	-
	-
	M
	-
	T

	P-TMSI Signature
	2.3.5
	-
	-
	C
	-
	T

	Routing Area Identity
	2.4.3
	-
	-
	M
	-
	T

	Cell Global Identification
	2.4.4
	-
	-
	C
	-
	T

	SGSN Number
	2.4.8.1
	M
	C (Gs)
	-
	-
	T  Note

	GGSN Number
	2.4.8.2
	©
	-
	-
	-
	P  Note

	VLR Number
	2.4.5
	M
	-
	C (Gs)
	-
	T

	RSZI Lists
	2.4.10.1
	C
	-
	-
	-
	P

	Zone Code List
	2.4.10.2
	-
	-
	C
	-
	P

	LA not allowed flag
	2.4.12
	-
	-
	M
	-
	T

	SGSN area restricted flag
	2.4.13
	M
	-
	-
	-
	T

	Roaming Restriction in the SGSN ..
	2.4.15.2
	M
	-
	M
	-
	T

	Cell ID
	2.4.16
	-
	-
	C
	-
	T

	LSA Identity
	2.4.X.1
	C
	C
	C
	-
	P

	LSA Priority
	2.4.X.2
	C
	C
	C
	-
	P

	LSA Only Access Indicator
	2.4.X.3
	C
	C
	C
	-
	P

	LSA Active Mode Indicator
	2.4.X.4
	C
	C
	C
	-
	P

	VPLMN Identifier
	2.4.X.5
	C
	-
	-
	-
	P

	Provision of teleservice
	2.5.2
	C
	-
	C
	-
	P

	Transfer of SM option 
	2.5.4
	M
	-
	-
	-
	P

	Subscriber Status
	2.8.1
	C
	-
	C
	-
	P

	Barring of outgoing calls
	2.8.2.1
	C
	-
	C
	-
	P

	Barring of roaming
	2.8.2.3
	C
	-
	C
	-
	P

	ODB PLMN-specific data
	2.8.3
	C
	-
	C
	-
	P

	MM State
	2.7.3
	-
	-
	M
	-
	T

	Subscriber Data Confirmed by HLR Indicator
	2.7.4.2
	-
	-
	M
	-
	T

	Location Info Confirmed by HLR Indicator
	2.7.4.3
	-
	-
	M
	-
	T

	MS purged for GPRS flag
	2.7.6
	M
	-
	-
	-
	T

	MNRG
	2.7.2
	M
	-
	M
	M
	T

	MNRR
	2.7.7
	C
	-
	-
	-
	T

	Trace Activated in SGSN
	2.11.7
	C
	-
	C
	-
	P

	PDP Type
	2.13.1
	C
	-
	C
	M
	P

	PDP Address
	2.13.2
	C
	-
	C
	M
	P

	NSAPI
	2.13.3
	-
	-
	C
	C
	T

	PDP State
	2.13.4
	-
	-
	C
	-
	T

	New SGSN Address
	2.13.5
	-
	-
	C
	-
	T

	Access Point Name
	2.13.6
	C
	-
	C
	C
	P/T Note

	GGSN Address in Use
	2.13.7
	-
	-
	C
	-
	T

	VPLMN Address Allowed
	2.13.8
	C
	-
	C
	-
	P

	Dynamic Address
	2.13.9
	-
	-
	-
	C
	T

	SGSN Address
	2.13.10
	-
	-
	-
	M
	T

	GGSN-list
	2.13.11
	M
	-
	-
	-
	T

	
	
	
	
	
	
	

	(continued)


Table 2 (concluded): Overview of data used for GPRS Network Access Mode

	PARAMETER
	Subclause
	HLR
	VLR
	SGSN   GGSN TYPE
	

	Quality of Service Subscribed
	2.13.12
	C
	-
	C
	-
	P

	Quality of Service Requested
	2.13.13
	-
	-
	C
	-
	T

	Quality of Service Negotiated
	2.13.14
	-
	-
	C
	M
	T

	SND
	2.13.15
	-
	-
	C
	C
	T

	SNU
	2.13.16
	-
	-
	C
	C
	T

	DRX Parameters
	2.13.17
	-
	-
	M
	-
	T

	Compression
	2.13.18
	-
	-
	C
	-
	T

	NGAF
	2.13.19
	-
	-
	C (Gs)
	-
	T

	Classmark
	2.13.20
	-
	-
	M
	-
	T

	 TID
	2.13.21
	-
	-
	C
	C
	T

	Radio Priority
	2.13.22
	-
	-
	C
	-
	T

	Radio Priority SMS
	2.13.23
	-
	-
	C
	-
	T


NOTE:
The HLR column indicates only GPRS related use, i.e. if the HLR uses a parameter in non-GPRS Network Access Mode but not in GPRS Network Access Mode, it is not mentioned in this table 2.
(Gs): The VLR column is applicable if Gs interface is installed. It only indicates GPRS related data to be stored and is only relevant to GPRS subscribers registered in VLR. 

a): This parameter is relevant in the SGSN only when the Gs interface is installed.

NOTE:
For special condition of storage see in the clauses 2.x.y referred-to.
See clause 3 for explanation of M,C,T and P in table 2.
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