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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.

1
Scope

This 3GPP Technical Specification (TS) specifies the interactions between the HSS (Home Subscriber Server) and the CSCF (Call State Control Functions), referred to as the Cx reference point.  

The IP Multimedia (IM) Subsystem stage 2 is specified in 3GPP TS 23.228 [8] and the signalling flows for the IP multimedia call control based on SIP and SDP are specified in 3GPP TS 24.228 [9]. 

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.

This specification may contain references to pre-Release-4 GSM specifications.  These references shall be taken to refer to the Release 5 version where that version exists. Conversion from the pre-Release‑4 number to the Release 4 (onwards) number is given in subclause 6.1 of 3GPP TR 41.001.

[<seq>]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

[1]
3GPP TR 41.001: "GSM Release specifications".

[2]
3GPP TR 21.905: " Vocabulary for 3GPP Specifications ".

[3]
3GPP TS 23.003: "Numbering, addressing & identification".

[4]
3GPP TS 23.060: "General Packet Radio Service; Service description; Stage 2".

[5]
3GPP TS 23.228: "IP Multimedia (IM) Subsystem –Stage 2".

[6]
3GPP TS 24.228: "Signalling flows for the IP multimedia call control based on SIP and SDP".

[7]
3GPP TS 24.229: "IP multimedia call control protocol based on SIP and SDP ".

[8]
IETF RFC 2543bis   "SIP: Session Initiation Protocol".

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.

IP Multimedia session: IP Multimedia session and IP Multimedia call are treated as equivalent in this specification.

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:

CSCF
Call State Control Function

GPRS
General Packet Radio Service

HPLMN
Home PLMN

HSS
Home Subscriber Server

IE
Information Element

IF
Information Flow

IP
Internet Protocol

I-CSCF
Interrogating CSCF

IM
IP Multimedia

IMS
IP Multimedia Subsystem

MGCF
Media Gateway Control Function

MO
Mobile Originating

MT
Mobile Terminating

NNI
Network Node Interface

PLMN
Public Land Mobile Network

P-CSCF
Proxy CSCF

SIP
Session Initiation Protocol

S-CSCF
Serving CSCF
VPLMN
Visited PLMN

4
Main Concept

Editor's Note : This subclause is intended to provide a general description of the Cx reference point and the main concept use in its operation.

5
General Architecture

 
Editor's Note : This subclause further specifies the architectural assumptions associated with the Cx reference point, building on TS 23.228.

5.1
Functional requirements of network entities

5.1.1 Functional requirements of proxy CSCF

Editor's Note : This subclause provide a general description of the interactions over the Cx reference point.

5.1.2 Functional requirements of interrogating CSCF

Editor's Note : This subclause provide a general description of the interactions over the Cx reference point.

5.1.3 Functional requirements of serving CSCF

Editor's Note : This subclause provide a general description of the interactions over the Cx reference point.

5.1.4 Functional requirements of HSS

Editor's Note : This subclause provide a general description of the interactions over the Cx reference point.

6 Procedure Descriptions
6.1
Registration procedures

6.1.1
S-CSCF Selection

On receiving a registration request, the I-CSCF shall query the HSS for information to identify the appropriate S-CSCF
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Figure 6.1.1 I-CSCF Select query

The response sent to the I-CSCF either include a S-CSCF address if a S-CSCF has previously been selected or information which enables the I-CSCF to select an S-CSCF.

If the user  identifier is not known to the  subscription network, the HSS may return information to the I-CSCF to enable routing to a suitable marketing service, for example an operator or web page. The exact handling of “unknown subscriber” registration is ffs.

6.1.2
Registration

When an S-CSCF receives a service registration request shall registers itself as the service termination point at the HSS. 
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Figure 6.1.2 Registration

6.2 


De-Registration procedures 

6.2.1
HSS initiated de-registration

Where necessary, the HSS may instruct a S-CSCF to remove a subscriber’s service registration using the de-register request.
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Figure 6.2.1 Removal of subscriber from CSCF 

On receipt of the Deregister request the S-CSCF shall  deactivate the subscriber’s profile and all other information maintained for that subscriber. The action to be taken where the subscriber has an active session is ffs.

6.2.2
S-CSCF initiated de-registration
The S-CSCF may optimize resources by timing-out quiescent subscribers, in which case the S-CSCF may autonomously deregister a subscriber and notify the HSS by sending a Deregister request itself.


[image: image5.wmf] 

 

Cx

-

Deregister Ack

 

Cx

-

Deregister

 

S

-

CSCF

 

HSS

 

Timeout

 


Figure 6.2.2 Autonomous removal of subscriber from CSCF

6.3
Authentication procedures

A CSCF requests authentication data from the HSS to be able authentication of a user.
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Figure 6.3 Authentication request

The HSS responds with appropriate authentication data the nature of which is ffs.

6.4
Profile procedures

The principle subscription profile operation shall establish the user’s profile at the S-CSCF to enable originating and terminating sessions. At present two modes of S-CSCF operation are being considered – a “push” mode where the HSS propagates the profile to the S-CSCF on an appropriate event, and a “pull” mode where the S-CSCF requests the profile. The push mode has advantages in enabling the HSS to ensure profile completeness at the S-CSCF while the pull mode enables the S-CSCF to more effectively manage it’s resource usage against actual subscriber behaviour.

The exact usage of these modes is ffs, however both will be required under most scenarios, for example the HSS will need to push any administration changes while the S-CSCF may pull the profile after a nodal reset (aka Restore Data).

The following distinct operations are likely to be required independent of the eventual CSCF operation mode.

6.4.1 Update Profile
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Figure 6.4.1 Profile propagation

This operation enables the HSS to transfer a full profile to the S-CSCF or indicate changes, element addition, deletion or modification, to an established profile.

6.4.2 Query Profile
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Figure 6.4.2 Profile query

This operation enables the S-CSCF and other appropriate nodes, subject to privacy controls, to request the transfer a subscriber’s full profile from the HSS or query a specific subset of information specific to the subscriber, for example service capability requirements.

6.5
Status query procedures

This operation enables a CSCF, subject to privacy controls, to query the HSS for information about subscribers, their current status and aspects of their profile, for example;

To check if a subscription is valid/active

To check if a registration has occurred

To determine if the subscriber is permitted to register in a particular network

6.5.1 Query Status
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Figure 6.5.1 Status query

This operation enables the HSS to transfer a full profile to the S-CSCF or indicate changes, element addition, deletion or modification, to an established profile.

6.6
Routing requests procedure

When the I-CSCF receives a termination request it shall query the HSS for routing information.
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Figure 6.6 Routing request by the I-CSCF

If a S-CSCF has previously registered on behalf of a subscriber, the HSS shall respond with the S-CSCF address.

If the subscriber identified in the request has no S-CSCF currently registered, the HSS may respond in a number of ways, which are ffs, for example;

· Reply with an indication to the I-CSCF that it should pick an appropriate default S-CSCF

· Reply with a default S-CSCF address

· Or other information to direct the I-CSCF

If the subscriber is unknown to the HSS, that is there is no registered subscription, the HSS action is ffs.

6.7
Teardown procedure

Where necessary, the HSS may instruct the S-CSCF to terminate one or more current active sessions and optionally de-register the subscriber.
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Figure 6.7 Teardown of active sessions 

The S-CSCF acknowledges the teardown request after terminating the request active sessions. 

The identification of a single session to the HSS is ffs.

6.8
Subscriber Tracing procedure

Where necessary, the HSS may instruct the S-CSCF to initiate tracing of subscriber activity.
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Figure 6.8 Initiating subscriber trace 

The Cx-Trace request indicates that the S-CSCF should start or stop tracing subscriber activities.

6.9 
Recovery procedures

Support for nodal recovery including the potential use of Reset and Restore Data operations are ffs. 

7 Cx Messages Contents

This clause contains the detailed description of the information flows used in the Cx interface.

Each Information Element, IE, is marked as (M) Mandatory, (C) Conditional or (O) Optional. A mandatory information element shall always be present. A conditional information shall be present if certain conditions are fulfilled; if those conditions are not fulfilled it shall be absent. An optional information element may be present or absent, at the discretion of the application at the sending entity. This categorisation is a functional classification, i.e., stage 2 information and not a stage 3 classification to be used for the protocol.

The stage 2 and stage 3 message and information element names are not necessarily identical.

17.1
S-CSCF Selection

Table 7.1 shows the message content for the S-CSCF selection request sent by the I-CSCF to the HSS.

Table 7.1: S-CSCF selection message

Message
Message source & destination
Information element name
Information element required
Information element description

Cx-Select
I-CSCF to HSS
User Identifier
M
This information element indicates the user whose service is to be registered.



P-CSCF Name
M
This information element indicates the contact name of the P-CSCF used by the source network.



Home Domain Name
M
This information element indicates the Home Domain name.



Visited Network Contact Name
M
This information element indicates the visited network contact name.



Visited Network Capabilities
M
This information element indicates the service capabilities offered by the visited network.

Cx-Select Ack
HSS to I-CSCF
S-CSCF name
C
This information element explicitly indicates the name of the S-CSCF the I-CSCF should send the registration request to if the user has already registered.



S-CSCF selection info
C
This information element provides information to the I-CSCF to enable it to select an appropriate S-CSCF

7.2
Registration

Table 7.2 shows the message content for the S-CSCF registration request sent by the S-CSCF to the HSS.

Table 7.2: S-CSCF registration message

Message
Message source & destination
Information element name
Information element required
Information element description

Cx-Register
S-CSCF to HSS
User Identifier
M
This information element indicates the user whose service is to be registered.



S-CSCF Name
M
This information element indicates the contact name of the S-CSCF .



Service Info
O
This information element indicates details of the service registered.

Cx-Register Ack
HSS to S-CSCF
Registration status
C
This information element indicates the result of the registration.

7.3
De-registration operations

7.3.1 Deregistration by the HSS

Table 7.3.1 shows the message content for the de-registration request sent by the HSS to the S-CSCF.

Table 7.3.1: HSS de-registration message

Message
Message source & destination
Information element name
Information element required
Information element description

Cx-Deregister
HSS to S-CSCF
User Identifier
M
This information element indicates the user whose service is to be de-registered.



HSS Name
M
This information element indicates the origin of the de-register request.

Cx-Register Ack
S-CSCF to HSS
Registration status
M
This information element indicates the result of the de-registration.

7.3.2 De-registration by the S-CSCF

Table 7.3.1 shows the message content for the de-registration request sent by the S-CSCF to the HSS when the S-CSCF autonomously de-registers the user.

Table 7.3.2: S-CSCF de-registration message

Message
Message source & destination
Information element name
Information element required
Information element description

Cx-Deregister
S-CSCF to HSS
User  Identifier
M
This information element indicates the user whose service has been de-registered.



S-CSCF Name
M
This information element indicates the contact name of the S-CSCF.

Cx-Register Ack
HSS to S-CSCF
Registration status
M
This information element indicates the result of the de-registration.

7.4
Authentication

Table 7.4 shows the message content for the S-CSCF selection request sent by the I-CSCF to the HSS.

Table 7.4: Authentication request message

Message
Message source & destination
Information element name
Information element required
Information element description

Cx-AuthInfo
S-CSCF to HSS
User Identifier
M
This information element indicates the user to be authenticated .



S-CSCF Name
M
This information element indicates the contact name of the S-CSCF.

Cx-AuthInfo Ack
HSS to S-CSCF
Authentication type
M
This information element indicates the whether authentication shall be applied and the mechanism to use.



Authentication data
C
If authentication is required, as indicated by the Authentication Type parameter, this information element provides the data or credentials for the CSCF to perform the authentication of the user.

7.5
Profile operations

7.5.1 HSS Update Profile request

Table 7.5.1 shows the message content for the Update Profile request sent by the HSS to the S-CSCF.

Table 7.5.1: Update Profile message

Message
Message source & destination
Information element name
Information element required
Information element description

Cx-UpdateProfile
HSS to S-CSCF
UserIdentifier
M
This information element indicates the user whose profile is to be updated.



HSS Name
M
This information element indicates the origin of the update profile request.



Update action
M
This information element indicates whether the associated profile data is a full profile or a set of sub-profile elements



Profile Data
M
This information element indicates details of the profile, comprising a full profile or a set of sub-profile elements indicating changes, deletions or replacements

Cx-UpdateProfile Ack
S-CSCF to HSS
Profile status
M
This information element indicates the result of the update operation.

7.5.2 S-CSCF Query Profile request

Table 7.5.2 shows the message content for the Query Profile request sent by the S-CSCF to the HSS

Table 7.5.2: Query Profile message

Message
Message source & destination
Information element name
Information element required
Information element description

Cx-QueryProfile
S-CSCF to HSS
User Identifier
M
This information element indicates the subscriber whose service is to be registered.



S-CSCF Name
M
This information element indicates the contact name of the S-CSCF requesting the user’s profile

Cx-QueryProfile Ack
HSS to S-CSCF
Profile Data
M
This information element indicates the requested details of the profile.

7.6
Status query

Table 7.6 shows the message content for the Status Query request sent by a CSCF to the HSS.

Table 7.6: Status Query message

Message
Message source & destination
Information element name
Information element required
Information element description

Cx-QueryStatus
CSCF to HSS
User Identifier
M
This information element indicates the subscriber whose service is to be registered.



CSCF Name
M
This information element indicates the contact name of the CSCF requesting the user’s status



Status request info
M
This information element indicates which information is being requested

Cx-QueryStatus Ack
HSS to S-CSCF
Status info
M
This information element indicates status information requested.

7.7
Routing query

Table 7.7 shows the message content for the Routeing Query request sent by a I-CSCF to the HSS.

Table 7.7: Routeing Query message

Message
Message source & destination
Information element name
Information element required
Information element description

Cx-RouteingQuery
I-CSCF to HSS
User Identifier
M
This information element indicates theuser to whom the session invitation is addressed. 



I-CSCF name
M
This information element indicates the contact name of the I-CSCF requesting routeing information



Originating User Identifier
O
This information element indicates the identifier for the originating user.



Originating Network name
O
This information element indicates the originating network name



Session profile info
O
This information element indicates characteristics of the termination request

Cx-RouteingQuery Ack
HSS to I-CSCF
S-CSCF name
C
This information element explicitly indicates the S-CSCF to route the session to (where S-CSCF is registered)



S-CSCF selection info
C
This information element indicates information to enable the I-CSCF to select an appropriate S-CSCF to route the session to (where no S-CSCF is currently registered)



Service selection info
C
This information element indicates information to enable the I-CSCF to select an appropriate service to resolve the termination (where no S-CSCF is currently registered or a specific action is required based on the call profile info)

Note: The Session Profile Info element is intended to allow the transfer of additional information from the SIP INVITE request and information provided by the mobile client application. Similarly, the Service Selection Info element is intended to allow the transfer of additional information to the mobile client application. This has a wide range of application, for example downloading a task specific user interface to the client.

7.8
Teardown

Table 7.8 shows the message content for the Teardown request sent by the HSS to a S-CSCF.

Table 7.8: Teardown request message

Message
Message source & destination
Information element name
Information element required
Information element description

Cx-Teardown
HSS to S-CSCF
User Identifier
M
This information element indicates the user whose service is to be torn down.



HSS Name
M
This information element indicates the origin of the Teardown request.



Session identifier
M
This information element indicates the specific session to be terminated or indicates that all active sessions are to be terminated.



reason
M
This information element indicates the severity of the teardown

Cx-Teardown Ack
S-CSCF to HSS
Teardown result
M
This information element indicates the result of the request.

7.9
Subscriber Trace

Table 7.9 shows the message content for the Trace request sent by the HSS to a S-CSCF.

Table 7.9: Trace request message

Message
Message source & destination
Information element name
Information element required
Information element description

Cx-Trace
HSS to S-CSCF
User Identifier
M
This information element indicates the user whose service activity is to be traced.



HSS Name
M
This information element indicates the origin of the Trace request.



Trace Info
O
This information element indicates attributes of the trace request

Cx-Trace Ack
S-CSCF to HSS
Trace request result
M
This information element indicates the result of the request.

.

8
Information Elements

Editor's Note : This clause specifies the format of information elements. 

.

9
Information Storage

Editor's Note : This clause specifies the information stored by the network entities that is relevant to the operation of procedures over the Cx reference point.

.

10
Operational Aspects

Editor's Note : This clause specifies the lower layer operational requirements such as reliability and security assumptions.
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