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*** First Modification ***
6.1.1.1
Detailed behaviour

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

1.
Check that the user exists in the HSS. If not Experimental-Result-Code shall be set to DIAMETER_ERROR_USER_UNKNOWN.

2.
Check that the private and public identities received in the request belong to the same user. If not Experimental-Result-Code shall be set to DIAMETER_ERROR _IDENTITIES_DONT_MATCH.

3.
Check whether the public identity received in the request is barred for the establishment of multimedia sessions. 

-
If it is, the HSS shall check whether there are other non-barred public identities to be implicitly registered with that one. 
-
If so, continue to step 4.

-
If not, Result-Code shall be set to DIAMETER_AUTHORIZATION_REJECTED.

4.
Check the User-Authorization-Type received in the request:

-
If it is REGISTRATION or if User-Authorization-Type is absent from the request, the HSS shall check that the user is allowed to roam in the visited network (if not Experimental-Result-Code shall be set to DIAMETER_ERROR _ROAMING_NOT_ALLOWED) and authorized to register (if not Result-Code shall be set to DIAMETER_AUTHORIZATION_REJECTED). Continue to step 5.

-
If it is DE_REGISTRATION, the HSS may not perform any check regarding roaming. Continue to step 5.

-
If it is REGISTRATION_AND_CAPABILITIES, the HSS shall check that the user is allowed to roam in the visited network (if not Experimental-Result-Code shall be set to DIAMETER_ERROR _ROAMING_NOT_ALLOWED) and authorized to register (if not Result-Code shall be set to DIAMETER_AUTHORIZATION_REJECTED). The HSS shall return the Server-Capabilities AVP, which enables the I-CSCF to select an S-CSCF. The returned capabilities must satisfy the most restrictive service profile of the user. The Server-Capabilities AVP may be absent, to indicate to the I-CSCF that it can select any available S-CSCF. Result-Code shall be set to DIAMETER_SUCCESS. The HSS shall not return any S-CSCF name. Stop processing.

5.
Check the registration state of the public identity – private identity pair received in the request:

-
If it is registered, the HSS shall return the stored S-CSCF name. No S-CSCF capabilities shall be present in the response. If User-Authorization-Type is equal to REGISTRATION, Experimental-Result-Code shall be set to DIAMETER_SUBSEQUENT_REGISTRATION. If User-Authorization-Type is equal to DE-REGISTRATION, Result-Code shall be set to DIAMETER_SUCCESS.

-
If it is unregistered (i.e registered as a consequence of a terminating call or there is a S-CSCF keeping the user profile stored) and User-Authorization-Type is equal to DE-REGISTRATION, Result-Code shall be set to DIAMETER_SUCCESS. If the User-Authorization-Type is equal to REGISTRATION, then:

-
If the selection of a new S-CSCF is not necessary, the HSS shall return the stored S-CSCF name and the Experimental-Result-Code set to DIAMETER_SUBSEQUENT_REGISTRATION. The HSS shall not return any S-CSCF capabilities.

-
Otherwise, the HSS shall return the name of the S-CSCF assigned to the unregistered user, the S-CSCF capabilities and the Experimental-Result-Code set to DIAMETER_SERVER_SELECTION. Considering the information received from the HSS, the I-CSCF shall determine whether or not it has to select a new S-CSCF.

-
If it is not registered, the HSS shall check the value of User-Authorization-Type received in the request:

-
If the value of User-Authorization-Type is DE_REGISTRATION, then the HSS shall not return any S-CSCF name or S-CSCF capabilities. The HSS shall set the Experimental-Result-Code to DIAMETER_ERROR_IDENTITY_NOT_REGISTERED in the response. 

-
If the value of User-Authorization-Type is REGISTRATION, then the HSS shall check if there is at least one public identity – private identity pair of the user that is registered or unregistered (i.e. with an S-CSCF name assigned).

-
If there is at least one public identity – private identity pair of the user that is registered the HSS shall return the S-CSCF name assigned for the user and set the Experimental-Result-Code to DIAMETER_SUBSEQUENT_REGISTRATION. The HSS shall not return any S-CSCF capabilities.

-
If there is at least one public identity – private identity pair of the user that is unregistered (i.e registered as a consequence of a terminating call or there is an S-CSCF keeping the user profile stored), then:

-
If the selection of a new S-CSCF is not necessary, the HSS shall return the stored S-CSCF name and the Experimental-Result-Code set to DIAMETER_SUBSEQUENT_REGISTRATION. The HSS shall not return any S-CSCF capabilities.

-
Otherwise, the HSS shall return the name of the S-CSCF assigned to the unregistered user, the S-CSCF capabilities and the Experimental-Result-Code set to DIAMETER_SERVER_SELECTION. Considering the information received from the HSS, the I-CSCF shall determine whether or not it has to select a new S-CSCF.

-
If all public identity – private identity pairs of the user are not registered (i.e. user with no S-CSCF name assigned), then the HSS shall return the Server-Capabilities AVP, which enables the I-CSCF to select an S-CSCF. The returned capabilities shall satisfy the most restrictive service profile of the user. The Server-Capabilities AVP may be absent, to indicate to the I-CSCF that it may select any available S-CSCF. Experimental-Result-Code shall be set to DIAMETER_FIRST_REGISTRATION. The HSS shall not return any S-CSCF name.

If the HSS cannot fulfil received request, e.g. due to database error, it shall set Result-Code to DIAMETER_UNABLE_TO_COMPLY. No S-CSCF name or S-CSCF capabilities shall be present in the response.

*** Second Modification ***
6.1.2.1
Detailed behaviour

On registering/deregistering a Public User Identity – Private User Identity pair the S-CSCF shall inform the HSS. The same procedure is used by the S-CSCF to get the user information which contains the user profile and the charging information. The relevant user profile downloaded is described in more detailed in sections 6.5.1 and 6.6. The HSS holds information about the state of registration of all the Public User Identity – Private User Identity pairs of the user. The S-CSCF uses this procedure to update such states. For implicitly registered identities, the rules defined in Section 6.5.1 shall apply. 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 user is known. If not Experimental-Result-Code shall be set to DIAMETER_ERROR_USER_UNKNOWN. If there is neither a Public User Identity nor a Private User Identity included, the Experimental-Result-Code shall be set to DIAMETER_MISSING_USER_ID.

2.
The HSS may check whether the Private and Public User Identities received in the request belong to the same user. If not Experimental-Result-Code shall be set to DIAMETER_ERROR_IDENTITIES_DONT_MATCH.

3.
Check the Server Assignment Type value received in the request:

-
If it indicates REGISTRATION or RE_REGISTRATION, the HSS shall download the relevant user information. . If the authentication pending flag for the Public User Identity – Private User Identity pair is set, the HSS shall clear it. The Result-Code shall be set to DIAMETER_SUCCESS and the HSS shall set the registration state of the Public User Identity – Private User Identity pair as registered (if not already registered). 


Only one Public User Identity shall be present in the request. If more than one identity is present the Result-Code shall be set to DIAMETER_AVP_OCCURS_TOO_MANY_TIMES and no user information shall be returned. If there is no Public User Identity present, the Experimental-Result-Code shall be set to DIAMETER_MISSING_USER_ID.

-
If it indicates UNREGISTERED_USER, the HSS shall store the S-CSCF name, set the registration state of the Public User Identity – Private User Identity pair as unregistered, i.e. registered as a consequence of a terminating call and download the relevant user information. If there are multiple Private User Identities associated to the Public User Identity in the HSS, the HSS shall arbitrarily select one of the Private User Identities and put it into the response message. The Result-Code shall be set to DIAMETER_SUCCESS.


Only one Public User Identity shall be present in the request. If more than one Public User Identity is present the Result-Code shall be set to DIAMETER_AVP_OCCURS_TOO_MANY_TIMES and the modifications specified in the previous paragraph shall not be performed. If there is no Public User Identity present, the Experimental-Result-Code shall be set to DIAMETER_MISSING_USER_ID.

-
If it indicates TIMEOUT_DEREGISTRATION, USER_DEREGISTRATION, DEREGISTRATION_TOO_MUCH_DATA or ADMINISTRATIVE_DEREGISTRATION, the HSS shall clear the S-CSCF name associated to the Private User Identity for all the Public User Identities that the S-CSCF indicated in the request and set the registration state of the Public User Identity – Private User Identity pairs as not registered. If no Public User Identity is present in the request, the Private User Identity shall be present; in this case the HSS shall clear the S-CSCF name for all the Public User Identities associated to the Private User Identity and set the registration state of the Public User Identity – Private User Identity pairs, associated to the Private User Identity receieved in the request, to not registered. The Result-Code shall be set to DIAMETER_SUCCESS.

-
If it indicates TIMEOUT_DEREGISTRATION_STORE_SERVER_NAME or USER_DEREGISTRATION_STORE_SERVER_NAME the HSS decides whether to keep the S-CSCF name associated to the Private User Identity stored or not for all the Public User Identities that the S-CSCF indicated in the request. If no Public User Identity is present in the request, the Private User Identity shall be present. If the HSS decides to keep the S-CSCF name stored the HSS shall keeps the S-CSCF name stored for all the Public User Identities associated  to the Private User Identity and set the registration state of the Public User Identity – Private User Identity pairs, associated to the Private User Identity received in the request, to unregistered. 


The Result-Code shall be set to DIAMETER_SUCCESS. 


If the HSS decides not to keep the S-CSCF name the Experimental-Result-Code shall be set to DIAMETER_SUCCESS_SERVER_NAME_NOT_STORED. If the HSS received Public User Identities in the request, the HSS shall set the registration state to not registered for the Public User Identity – Private User Identity pairs, associated with the Public User Identity(ies) that the S-CSCF indicated in the request. If the HSS received a Private User Identity in the request, the HSS shall set the registration state of all Public User Identity – Private User Identity pairs related to the private identity to not registered.

-
If it indicates NO_ASSIGNMENT, the HSS checks whether the user is assigned for the S-CSCF requesting the data and download the relevant user information. The Result-Code shall be set to DIAMETER_SUCCESS. If the requesting S-CSCF is not the same as the assigned S-CSCF, the Result-Code shall be set to DIAMETER_UNABLE_TO COMPLY.


Only one Public User Identity shall be present in the request. If more than one Public User Identity is present the Result-Code shall be set to DIAMETER_AVP_OCCURS_TOO_MANY_TIMES and no user information shall be returned. If there is no Public User Identity present, the Experimental-Result-Code shall be set to DIAMETER_MISSING_USER_ID.

-
If it indicates AUTHENTICATION_FAILURE or AUTHENTICATION_TIMEOUT, the HSS shall clear the S-CSCF name for the Public User Identity associated to the Private User Identity that the S-CSCF indicated in the request and set the registration state of the Public User Identity – Private User Identity pair as not registered. If the authentication pending flag for the Public User Identity – Private User Identity pair is set, the HSS shall clear it. The Result-Code shall be set to DIAMETER_SUCCESS.


Only one Public User Identity shall be present in the request. If more than one identity is present the Result-Code shall be set to DIAMETER_AVP_OCCURS_TOO_MANY_TIMES and the modifications specified in the previous paragraph shall not be performed. If there is no Public User Identity present, the Experimental-Result-Code shall be set to DIAMETER_MISSING_USER_ID.

If the HSS cannot fulfil the received request, e.g. due to database error, it shall set the Result-Code to DIAMETER_UNABLE_TO_COMPLY. The HSS shall not modify any user state nor download any user Public User Identity information to the S-CSCF.

See chapter 8.1.2 and 8.1.3 for the description of the handling of the error situations: reception of an S-CSCF name different from the one stored in the HSS and reception of a Server-Assignment-Type value not compatible with the registration state of the user.

*** Third Modification ***
6.1.4.1
Detailed behaviour

The HSS shall, in the following order (if an error occurs 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 user is known. If not the Experimental-Result-Code shall be set to DIAMETER_ERROR_USER_UNKNOWN.

2.
Check the registration state of the public identity – private identity pair(s), associated with the public identity received in the request, and where necessary, check if the Public User Identity has services related to the unregistered state.

-
If it is registered, or it is unregistered (i.e. registered as a consequence of a terminating call or there is a S-CSCF keeping the user profile stored) and has services related to the unregistered state, the HSS shall return the stored S-CSCF name. The Server-Name AVP shall contain the SIP URL of the server. The Server-Capabilities AVP shall not be present. The Result-Code AVP shall be set to DIAMETER_SUCCESS.

-
If it is not registered, but has services related to unregistered state, the HSS shall check if there is at least one public identity – private identity pair of the user that is registered or unregistered (i.e. with an S-CSCF name assigned): If this is the case the HSS shall return the S-CSCF name assigned for that user. The Server-Name AVP shall contain the SIP URL of the server. The Server-Capabilities AVP shall not be present. The Result-Code shall be set to DIAMETER_SUCCESS.

-
If there is not any S-CSCF name assigned for that user, the HSS may return information about the required S-CSCF capabilities, which enables the I-CSCF to select an S-CSCF. The Server-Capabilities AVP may be present. The HSS shall send the same server capability set that is sent in the user registration status response during the registration. If Server-Capabilities AVP is not present, the I-CSCF shall understand that any S-CSCF is suitable to serve the user. The Server-Name AVP shall not be present. The Experimental-Result-Code shall be set to DIAMETER_UNREGISTERED_SERVICE.

-
If it is not registered or unregistered, and has no services related to the unregistered state, the response shall contain Experimental-Result-Code set to DIAMETER_ERROR_IDENTITY_NOT_REGISTERED.

If the HSS cannot fulfil received request, e.g. due to database error, it shall set Result-Code to DIAMETER_UNABLE_TO_COMPLY. No S-CSCF name or S-CSCF capabilities shall be present in the response.

*** Fourth Modification ***
6.2.2.1 Detailed behaviour

The HSS shall make use of this procedure to update the relevant user information to the S-CSCF. The user information contains the user profile.See chapters 6.5.2.1 and 6.6.1 for the rules of user profile updating. If there are multiple Private User Identities associated to the Public User Identity in the HSS, the HSS shall send only single request and select arbitrarily one of the Private User Identities, which has a Public User Identity – Private User Identity pair registration state that is registered, and put it into the request.  If there are no Public User Identity – Private User Identity pairs that are registered in the HSS for the associated Public User Identity, the HSS shall select arbitrarily one of the Private User Identities, which has a Public User Identity – Private User Identity pair registration state that is unregistered.
The Charging-Information AVP and/or the User-Data AVP shall be present in the request. If the User-Data AVP is present in the request, the S-CSCF shall overwrite, for the Public User Identities indicated in the request, current information with the information received from the HSS, except in the error situations detailed in table 6.2.2.1.1. If the Charging-Information AVP is present in the request, the S-CSCF shall replace the existing charging information with the information received from the HSS.

If the S-CSCF receives more data than it can accept, it shall return the corresponding error code to the HSS as indicated in table 6.2.2.1.1. The S-CSCF shall not overwrite the data that it already has to give service to the user. The HSS shall initiate a network-initiated de-registration procedure towards the S-CSCF with Deregistration-Reason set to SERVER_CHANGE, which will trigger the assignment of a new S-CSCF. 

Table 6.2.2.1.1 details the valid result codes that the S-CSCF can return in the response.

*** Fifth Modification ***
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 user exists in the HSS. If not Experimental-Result-Code shall be set to DIAMETER_ERROR_USER_UNKNOWN.

2.
The HSS may check that the private and public identities belong to the same user. 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. 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 identity – private identity pair 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 Authentication-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 authentication pending flag for the public identity – private identity pair which was received in the request. The Result-Code shall be set to DIAMETER_SUCCESS.

-
If they are identical, the HSS shall download Authentication-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 unregistered user or there is an S-CSCF keeping the user profile stored), 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 Authentication-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 authentication pending flag for the public identity – private identity which was received in the request. The Result-Code shall be set to DIAMETER_SUCCESS.

-
If they are identical, the HSS shall download Authentication-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 authentication pending flag for the public identity – private identity pair that was received in the request. The Result-Code shall be set to DIAMETER_SUCCESS.

-
If it is not registered, the HSS shall store the S-CSCF name. The HSS shall download Authentication-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 authentication pending flag for the public identity – private identity pair 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.

*** Sixth Modification ***
6.5.1
S-CSCF initiated procedures

The result of the S-CSCF initiated procedures affects all the Public User Identities that are configured in the HSS to be in the same implicitly registered Public User Identity set with the targeted individual Public User Identity. Where the S-CSCF initiated procedure affects the Registration state of the targeted Public User Identity – Private User Identity pair, the Registration states of the Public User Identity – Private User Identity pairs in the associated implicitly registered Public User Identity set are affected in the same way.

6.5.1.1
Registration

The notification of a registration of a Public User Identity – Private User Identity pair implies the registration of the corresponding Public User Identity – Private User Identity pairs within the implicitly registered Public User Identity set. The user information downloaded in the response contains the Public User Identities of the implicitly registered Public User Identity set with the associated service profiles. This allows the S-CSCF to know which Public User Identities belong to the implicitly registered Public User Identity set. The S-CSCF shall take from the set of implicitly registered Public User Identities the first identity which has the syntax of a SIP URI and which is not barred, and use this as the default Public User Identity.

6.5.1.2
De-registration

The de-registration of a Public User Identity – Private User Identity pair implies the de-registration of the corresponding Public User Identity – Private User Identity pairs within the implicitly registered Public User Identity set, both in the HSS and in the S-CSCF. The S-CSCF shall include in the request a single Public User Identity to deregister all the Public User Identities that belong to the corresponding implicitly registered Public User Identity set. 

The de-registration of a Private User Identity implies the de-registration of all the corresponding Public User Identities, both in the HSS and in the S-CSCF.

6.5.1.3
Authentication

Setting the authentication pending flag for a Public User Identity – Private User Identity pair implies setting the authentication pending flag for each corresponding implicitly registered Public User Identity in the HSS.

*** Seventh Modification ***
6.6.1
HSS initiated update of User Profile

The request to update the user profile in the S-CSCF includes only the Public User Identities of the implicitly registered Public User Identity set with the associated service profiles. See 6.5.2.1. 

If the Public User Identity – Private User Identity pair is registered or unregistered (i.e. registered as a consequence of a terminating call or there is a S-CSCF keeping the user profile stored) and there are changes in the user profile, the HSS shall immediately push the complete user profile to the S-CSCF.
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