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*******First Section Change*******

6.3
Authentication procedures

This procedure is used between the S-CSCF and the HSS to exchange information to support the authentication between the end user and the home IMS network. The procedure is invoked by the S-CSCF, corresponds to the combination of the operations Cx-AV-Req and Cx-AV-Req-Resp (see 3GPP TS 33.203 [3]) and is used:

-
To retrieve authentication vectors from the HSS.

-
To resolve synchronization failures between the sequence numbers in the UE and the HSS for authentication schemes that support this capability (e.g. IMS-AKA).

This procedure is mapped to the commands Multimedia-Auth-Request/Answer in the Diameter application specified in 3GPP TS 29.229 [5]. Tables 6.3.1 through 6.3.7 detail the involved information elements. Tables 6.3.1, 6.3.2 and 6.3.4 are common to all authentication schemes; Tables 6.3.3 and 6.3.5 are specific to IMS-AKA authentication; Tables 6.3.6 and 6.3.7 are specific to SIP Digest Authentication, when utilized.
Table 6.3.1: Authentication Request

	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	Public User Identity

(See 7.2)
	Public-Identity
	M
	This information element contains the Public User Identity of the user

	Private User Identity

(See 7.3)
	User-Name
	M
	This information element contains the Private User Identity

	Number Authentication Items

(See 7.10)
	SIP-Number-Auth-Items
	M
	This information element indicates the number of authentication vectors requested. Certain authentication schemes do not support more than one set of authentication vectors (e.g. SIP Digest).

	Authentication Data

(See 7.9)
	SIP-Auth-Data-Item
	M
	See Tables 6.3.2 and 6.3.3 for the contents of this information element for IMS-AKA. The content shown in table 6.3.2 shall be used for a normal authentication request; the content shown in table 6.3.3 shall be used for an authentication request after synchronization failure.  See Table 6.3.6 for contents of this information element for SIP Digest.

	S-CSCF Name

(See 7.4)
	Server-Name
	M
	This information element contains the name (SIP URL) of the S-CSCF.

	Routing Information (See 7.13)
	Destination-Host
	C
	If the S-CSCF knows the HSS name this AVP shall be present. 

This information is available if the MAR belongs to an already existing registration, e.g. in case of the re-registration, where the HSS name is stored in the S-CSCF. The HSS name is obtained from the Origin-Host AVP, which is received from the HSS, e.g. included in the MAA command.

This information may not be available if the command is sent in case of the initial registration. In this case the Destination-Host AVP is not present and the command is routed to the next Diameter node, e.g. SLF, based on the Diameter routing table in the client.


Table 6.3.2: Authentication Data content – Request

	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	Authentication Scheme

(See 7.9.2)
	SIP-Authentication-Scheme
	M
	This information element indicates the authentication scheme. It shall contain "Digest-AKAv1-MD5" if the S-CSCF supports only IMS-AKA

· "Digest" if the S-CSCF knows that SIP Digest is to be used.

· "Unknown" if the S-CSCF does not know the authentication scheme at this point.

	Authentication Context

(See 7.9.7)
	SIP-Authentication-Context
	C
	It shall contain authentication-related information relevant for performing the authentication. When Authentication Scheme contains "Digest-AKAv1-MD5", this AVP is not used and shall be missing.


Table 6.3.3: Authentication Data content – Request: Synchronization Failure  for IMS-AKA
	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	Authentication Scheme

(See 7.9.2)
	SIP-Authentication-Scheme
	M
	Authentication scheme. It shall contain "Digest-AKAv1-MD5".

	Authorization Information

(See 7.9.4)
	SIP-Authorization
	M
	It shall contain the concatenation of RAND, as sent to the terminal, and AUTS, as received from the terminal. RAND and AUTS shall both be binary encoded. See 3GPP TS 33.203 [3] for further details about RAND and AUTS.


Table 6.3.4: Authentication Request Response

	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	User Identity

(See 7.2)
	Public-Identity
	C
	Public User Identity. It shall be present when the result is DIAMETER_SUCCESS.

	Private User Identity

(See 7.3)
	User-Name
	C
	Private User Identity. It shall be present when the result is DIAMETER_SUCCESS.

	Number Authentication Items

(See 7.10)
	SIP-Number-Auth-Items
	C
	This AVP indicates the number of authentication vectors delivered in the Authentication Data information element. It shall be present when the result is DIAMETER_SUCCESS.  For SIP Digest, this AVP shall be set to a value of 1.

	Authentication Data

(See 7.9)
	SIP-Auth-Data-Item
	C
	If the SIP-Number-Auth-Items AVP is equal to zero or it is not present, then this AVP shall not be present.

See Table 6.3.5 for the contents of this information element for IMS-AKA. See Table 6.3.6 for the contents of this information element for SIP Digest.

	Result

(See 7.6)
	Result-Code / Experimental-Result
	M
	Result of the operation. 

Result-Code AVP shall be used for errors defined in the Diameter Base Protocol.

Experimental-Result AVP shall be used for Cx/Dx errors. This is a grouped AVP which contains the 3GPP Vendor ID in the Vendor-Id AVP, and the error code in the Experimental-Result-Code AVP.


Table 6.3.5: Authentication Data content – Response for IMS-AKA
	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	Item Number

(See 7.9.1)
	SIP-Item-Number
	C
	This information element shall be present in a SIP-Auth-Data-Item grouped AVP in circumstances where there are multiple occurrences of SIP-Auth-Data-Item AVPs, and the order in which they should be processed is significant. In this scenario, SIP-Auth-Data-Item AVPs with a low SIP-Item-Number value should be processed before SIP-Auth-Data-Items AVPs with a high SIP-Item-Number value.

	Authentication Scheme

(See 7.9.2)
	SIP-Authentication-Scheme
	M
	Authentication scheme. It shall contain "Digest-AKAv1-MD5".

	Authentication Information

(See 7.9.3)


	SIP-Authenticate
	M
	It shall contain, binary encoded, the concatenation of the authentication challenge RAND and the token AUTN. See 3GPP TS 33.203 [3] for further details about RAND and AUTN.

	Authorization Information

(See 7.9.4)
	SIP-Authorization
	M
	It shall contain, binary encoded, the expected response XRES. See 3GPP TS 33.203 [3] for further details about XRES.

	Confidentiality Key

(See 7.9.5)
	Confidentiality-Key
	O
	This information element, if present, shall contain the confidentiality key. It shall be binary encoded.

	Integrity Key

(See 7.9.6)
	Integrity-Key
	M
	This information element shall contain the integrity key. It shall be binary encoded.


Table 6.3.6: Authentication Data content – Response for SIP Digest

	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	Authentication Scheme

(See 7.9.2)
	SIP-Authentication-Scheme
	M
	This information element indicates the authentication scheme. It shall contain "Digest".

	Digest Authenticate 

(See 7.9.8)
	SIP-Digest-Authenticate
	M
	See Table 6.3.7 for contents of this information element.


Table 6.3.7: Digest Authenticate content – Response for SIP Digest 

	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	Digest Realm 

(See 7.9.8.1)
	Digest-Realm
	M
	This information element corresponds to the realm parameter as defined in IETF RFC 3261 [11].

	Digest Domain 

(See 7.9.8.2)
	Digest-Domain
	O
	This information element corresponds to the domain parameter as defined in IETF RFC 2617 [16].

	Digest Algorithm

(See 7.9.8.3)
	Digest-Algorithm
	O
	This information element contains the algorithm as defined in IETF RFC 2617 [16]. 

If this information element is not present, then "MD5" is assumed.

If this information element is present it shall contain "MD5".

	Digest QoP

(See 7.9.8.4)
	Digest-QoP
	M
	This information element contains the qop as defined in IETF RFC 2617 [16]. This information element shall be set to a value of 'auth' by the HSS.

	Digest HA1

(See 7.9.8.5)
	Digest-HA1
	M
	This information element contains the H(A1) as defined in IETF RFC 2617 [16].

	Digest Auth Param

(See 7.9.8.6)
	Digest-Auth-Param
	O
	This information element contains the auth-param as defined in IETF RFC 2617 [16].


6.3.1
Detailed behaviour

The HSS shall, in the following order (in case of an error in any of the steps the HSS shall stop processing and return the corresponding error code, see 3GPP TS 29.229 [5]):

1.
Check that the Private User Identity and the Public User Identity exist in the HSS. If not Experimental-Result-Code shall be set to DIAMETER_ERROR_USER_UNKNOWN.

2.
Check whether the Private and Public User Identities in the request are associated in the HSS. If not Experimental-Result-Code shall be set to DIAMETER_ERROR_IDENTITIES_DONT_MATCH.

3.
Check that the authentication scheme indicated in the request is supported. If not Experimental-Result-Code shall be set to DIAMETER_ERROR_AUTH_SCHEME_UNSUPPORTED.

4. This step is only applicable for IMS-AKA authentication. If the request indicates there is a synchronization failure, the HSS shall compare the S-CSCF name received in the request to the S-CSCF name stored in the HSS:

-
If they are identical the HSS shall process AUTS as described in 3GPP TS 33.203 [3] and return the requested authentication information. The Result-Code shall be set to DIAMETER_SUCCESS.

5.
Check the registration status of the Public User Identity received in the request: 

-
If it is registered, the HSS shall compare the S-CSCF name received in the request to the S-CSCF name stored in the HSS:

-
If they are different, the HSS shall store the S-CSCF name. The HSS shall download SIP-Auth-Data-Item stored up to a maximum specified in SIP-Number-Auth-Items received in the command Multimedia-Auth-Request. The HSS shall set the Public User Identity’s authentication pending flag which is specific to the Private User Identity received in the request. The Result-Code shall be set to DIAMETER_SUCCESS.

-
If they are identical, the HSS shall download SIP-Auth-Data-Item stored up to a maximum specified in SIP-Number-Auth-Items received in the command Multimedia-Auth-Request. The Result-Code shall be set to DIAMETER_SUCCESS.

-
If it is unregistered (i.e. registered as a consequence of a terminating call to an unregistered Public User Identity or there is an S-CSCF keeping the user profile stored) or not registered, the HSS shall compare the S-CSCF name received in the request to the S-CSCF name stored in the HSS:

-
If they are different or if there is no S-CSCF name stored in the HSS for any Public User Identity of the IMS subscription, the HSS shall store the S-CSCF name. The HSS shall download SIP-Auth-Data-Item stored up to a maximum specified in SIP-Number-Auth-Items received in the command Multimedia-Auth-Request. The HSS shall set the Public User Identity’s authentication pending flag which is specific to the Private User Identity which was received in the request. The Result-Code shall be set to DIAMETER_SUCCESS.

-
If they are identical, the HSS shall download SIP-Auth-Data-Item stored up to a maximum specified in SIP-Number-Auth-Items received in the command Multimedia-Auth-Request. The HSS shall set the Public User Identity’s authentication pending flag which is specific to the Private User Identity that was received in the request. The Result-Code shall be set to DIAMETER_SUCCESS.

Exceptions to the cases specified here shall be treated by HSS as error situations, the Result-Code shall be set to DIAMETER_UNABLE_TO_COMPLY. No authentication information shall be returned.

*******Second Section Change*******

6.7
S-CSCF Assignment

The list of mandatory and optional capabilities received by an I-CSCF from the HSS allows operators to distribute users between S-CSCFs, depending on the different capabilities (features, role, etc.) that each S-CSCF may have. Alternatively, an operator has the possibility to steer users to certain S-CSCFs. 

The operator shall define (possibly based on the functionality offered by each S-CSCF installed in the network) the exact meaning of the mandatory and optional capabilities. It is a configuration task for the operator to ensure that the I-CSCF has a correct record of the capabilities of each S-CSCF available in his network. The I-CSCF does not need to know the semantic of the capabilities received from the HSS. This semantic is exclusively an operator issue.

As a first choice, the I-CSCF shall select an S-CSCF that has all the mandatory and optional capabilities for the user. Only if that is not possible shall the I-CSCF apply a ‘best-fit’ algorithm. If more than one S-CSCF is identified that supports all mandatory capabilities the I-CSCF may then consider optional capabilities in selecting a specific S-CSCF. The ‘best-fit’ algorithm is implementation dependent and out of the scope of this specification.

It is the responsibility of the operator to ensure that there are S-CSCFs which have mandatory capabilities indicated by the HSS for any given user. However, configuration errors may occur. If such errors occur and they prevent the I-CSCF from selecting an S-CSCF which meets the mandatory capabilities indicated by the HSS, the I-CSCF shall inform the operator via the O&M subsystem. 

As an alternative to selecting an S-CSCF based on the list of capabilities received from the HSS, it is possible to steer users to certain S-CSCFs. To do this, the operator may include one or more S-CSCF names as part of the capabilities of the user profile. The reason for the selection (e.g. all the users belonging to the same company/group could be in the same S-CSCF to implement a VPN service) and the method of selection are operator issues and out of the scope of this specification.

The following table is a guideline for operators that records S-CSCF capabilities that need to be supported by an S-CSCF in order to serve a user or a service (identified by a Public User Identity or Public Service Identity), that cannot be served by an S-CSCF which is only compliant to a previous 3GPP release.

Table 6.7: Guidelines for S-CSCF Capabilities
	Capability
	Mandatory or Optional (note 1)
	Description

	Support of "Wildcarded PSI"
	M
	This capability indicates that the assigned S-CSCF shall support the handling of Wildcarded PSIs.

	Support of "OrigUnreg SPT"
	M
	This capability indicates that the assigned S-CSCF shall be able to process iFCs with a Session Case "Originating_Unregistered" received from the HSS in the user profile.

	Support of "Shared iFC sets"
	O
	This capability indicates that the assigned S-CSCF may support the "SiFC" feature defined in the 3GPP TS 29.229 [5].

	Support of "Display Name"
	O
	This capability indicates that the assigned S-CSCF may support the handling of "Display Name". The behaviour of the S-CSCF related to this missing data is the same as if the HSS did not send the Display Name. 

	Support of  "SIP Digest Authentication"
	M
	This capability indicates that the assigned S-CSCF shall support the handling of SIP Digest Authentication.

	Note 1:  
Mandatory (M) corresponds to a Mandatory Capability that shall be supported by the assigned S-CSCF for a given user. The I-CSCF shall not select an S-CSCF that does not meet a mandatory capability. The selection of a S-CSCF not supporting this capability would lead to an unspecified network behaviour. 


Optional (O) corresponds to an Optional Capability that may be supported by the assigned S-CSCF for a given user. The selection of a S-CSCF that would not support this capability will not significantly affect the network behaviour.


*******Third Section Change*******

7.9
Authentication Data

This information element is composed of the following sub-elements.

7.9.1
Item Number

This information element indicates the order in which the authentication vectors are to be consumed.

7.9.2
Authentication Scheme

This information element contains the authentication scheme, which is used to encode the authentication parameters.


7.9.3
Authentication Information

This information element is used to convey the challenge and authentication token user during the authentication procedure. See 3GPP TS 33.203 [3] for details.

7.9.4
Authorization Information

This information element is used, in an authentication request, to indicate a failure of synchronization. In a response, it is used to convey the expected response to the challenge used to authenticate the user. See 3GPP TS 33.203 [3].

7.9.5
Confidentiality Key

This information element contains the confidentiality key. See 3GPP TS 33.203 [3].

7.9.6
Integrity Key

This information element contains the integrity key. See 3GPP TS 33.203 [3].

7.9.7
Authentication Context

This information element contains authentication-related information relevant for performing the authentication but that is not part of the SIP authentication headers. Some mechanisms (e.g. PGP, digest with quality of protection set to authint defined in IETF RFC 2617 [16], digest with predictive nonces or sip access digest) request that part or the whole SIP request (e.g. the SIP method) is passed to the entity performing the authentication. In such cases the SIPAuthentication-Context AVP shall be carrying such information.
7.9.8
Digest Authenticate

This information element is composed of the following sub-elements.

7.9.8.1
Digest Realm

This information element is part of the Digest authentication challenge, and corresponds to the realm parameter as defined in IETF RFC 3261 [11]. This information element is used to convey the realm to the S-CSCF during the SIP Digest authentication procedure.

7.9.8.2
Digest Domain

This information element is part of the Digest authentication challenge, and corresponds to the domain parameter as defined in IETF RFC 2617 [16]. This information element is used to convey the domain to the S-CSCF during the SIP Digest authentication procedure.

7.9.8.3
Digest Algorithm

This information element is part of the Digest authentication challenge, defined in IETF RFC 2617 [16]. 

7.9.8.4
Digest QoP

This information element is part of the Digest authentication challenge, defined in IETF RFC 2617 [16]. It provides the Quality of Protection indication and has an effect on the digest computation.

7.9.8.5
Digest HA1

This information element is part of the Digest authentication challenge, defined in IETF RFC 2617 [16]. 

7.9.8.6
Digest Auth Param

This information element is part of the Digest authentication challenge, defined in IETF RFC 2617 [16]. 

*******Fourth Section Change*******
A.3
Cx message parameters to Diameter AVP mapping

The following table gives an overview about the mapping:

Table A.3.1: Cx message parameters to Diameter AVP mapping

	Cx parameter
	AVP Name

	Visited Network Identifier
	Visited-Network-Identifier

	Public Identity
	Public-Identity

	Private Identity
	User-Name

	S-CSCF Name
	Server-Name

	AS Name
	

	S-CSCF capabilities
	Server-Capabilities

	Result
	Result-Code

	
	Experimental-Result-Code

	User profile
	User-Data

	Server Assignment Type
	Server-Assignment-Type

	Authentication data
	 SIP-Auth-Data-Item

	Item Number
	SIP-Item-Number

	Authentication Scheme
	SIP-Authentication-Scheme

	Authentication Information
	SIP-Authenticate

	Authorization Information
	SIP-Authorization

	Confidentiality Key
	Confidentiality-Key

	Integrity Key
	Integrity-Key

	Number Authentication Items
	SIP-Number-Auth-Items

	Reason for de-registration
	Deregistration-Reason

	Charging Information
	Charging-Information

	Routing Information
	Destination-Host

	Type of Authorization
	Authorization-Type

	Associated Private Identities
	Associated-Identities

	Digest Authenticate
	SIP-Digest-Authenticate

	Digest Realm
	Digest-Realm

	Digest Domain
	Digest-Domain

	Digest Algorithm
	Digest-Algorithm

	Digest QoP
	Digest-QoP

	Digest HA1
	Digest-HA1

	Digest Auth Param
	Digest-Auth-Param


*******Fifth Section Change*******

A.4
Message flows

The following message flows give examples regarding which Diameter messages shall be sent in scenarios described in 3GPP TS 23.228 [1].

A.4.1
Registration– user not registered
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Figure A.4.1.1: Registration using IMS AKA authentication – user not registered
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Figure A.4.1.2: Registration using SIP Digest authentication – user not registered
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