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6.1.4
User location query

This procedure is used between the I-CSCF and the HSS to
a) obtain the name of the S-CSCF assigned to a Public Identity
or, when no S-CSCF is assigned or when the I-CSCF explicitly requests S-CSCF-capabilities (because the I-CSCF could not contact the assigned S-CSCF obtained in a previous User Location Query),
b) obtain information about the required S-CSCF capabilities, which enables the I-CSCF to select an S-CSCF.
The procedure is invoked by the I-CSCF, is performed per Public Identity, and corresponds to the functional level operation Cx-Location-Query (see 3GPP TS 23.228 [1]).

This procedure is mapped to the commands Location Info Request/Answer in the Diameter application specified in 3GPP TS 29.229 [5]. Tables 6.1.4.1 and 6.1.4.2 detail the involved information elements.

Table 6.1.4.1: User Location query 

	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	Public User Identity / Public Service Identity

(See 7.2 and 7.2a)
	Public-Identity
	M
	Public Identity

	Routing information (See 7.13)
	Destination-Host, Destination-Realm
	C
	If the I-CSCF knows HSS name Destination-Host AVP shall be present in the command. Otherwise, only Destination-Realm AVP shall be present and the command shall be routed to the next Diameter node, e.g. SLF, based on the Diameter routing table in the I-CSCF.

	Originating Request
(See 7.18)
	Originating-Request
	O
	It indicates that the request is related to an originating SIP message. 

	Explicit Capability Request

(See 7.19)
	Explicit-Capability-Request
	C
	If the I-CSCF was not able to contact the S-CSCF the name of which was received in a previous User Location response from the HSS, it may repeat the User Location query with the Explicit Capability Request information element present in order to re-select an S-CSCF.

Otherwise the information element shall be absent.


Table 6.1.4.2: User Location response

	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	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.

	S-CSCF Name / AS name

(See 7.4 and 7.4a)
	Server-Name
	C
	Name of the assigned S-CSCF for basic IMS routing or the name of the AS for direct routing.

	S-CSCF capabilities

(See 7.5)
	Server-Capabilities
	O
	It contains the information to help the I-CSCF in the selection of the S-CSCF.


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 Public Identity is known. If not the Experimental-Result-Code shall be set to DIAMETER_ERROR_USER_UNKNOWN.

2.
If the identity in the request is a Public Service Identity, then check if the PSI Activation State for that identity is active.  If not, then the response shall contain Experimental-Result-Code set to DIAMETER_ERROR_USER_UNKNOWN.

3.
Check the state of the Public Identity received in the request, and where necessary, check if the Public Identity has services related to the unregistered state.

-
If it is registered, the HSS shall return the stored S-CSCF name. The Server-Name AVP shall contain the SIP URI of the server. The Server-Capabilities AVP shall not be present. The Result-Code AVP shall be set to DIAMETER_SUCCESS.

-
If it is a) unregistered (i.e. registered as a consequence of a terminating call or there is a S-CSCF keeping the user profile stored)
 and either b1) the request contains the Originating-Request AVP
 or b2) the Public Identity has services related to the unregistered state
 and c1) the request does not contain the Explicit-Capability-Request AVP
 or c2) another Public Identity within the same IMS Subscription is registered,
 then the HSS shall return the S-CSCF name assigned for that Public Identity.  The Server-Name AVP shall contain the SIP URI of the server. The Server-Capabilities AVP shall not be present. The Result-Code shall be set to DIAMETER_SUCCESS.
-
If it is a) unregistered (i.e. registered as a consequence of a terminating call or there is a S-CSCF keeping the user profile stored) 
and either b1) the request contains the Originating-Request AVP 
or b2) the Public Identity has services related to the unregistered state
and c1) the request contains the Explicit-Capability-Request AVP
and c2) no other Public Identity within the same IMS Subscription is registered,
then 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 for the IMS Subscription. The Server-Name AVP shall not be present. The Experimental-Result-Code shall be set to DIAMETER_UNREGISTERED_SERVICE.
-
If it is not registered, but either it has services related to unregistered state or the request contains the Originating-Request AVP, the HSS shall check if there is at least one Public Identity within the IMS Subscription with an S-CSCF name assigned:

-
If this is the case the HSS shall return the S-CSCF name assigned for that Public Identity. The Server-Name AVP shall contain the SIP URI 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 to a Public Identity within the IMS Subscription, 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 for the IMS Subscription. 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 the Public Identity has no services related to the unregistered state and the request does not contain the Originating-Request AVP, the response shall contain Experimental-Result-Code set to DIAMETER_ERROR_IDENTITY_NOT_REGISTERED.

If the HSS cannot fulfil the 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.

************next modification***********************

7.19
Explicit Capability Request

This information element indicates to the HSS that an S-CSCF re-selection is to be performed by the I-CSCF. See 3GPP TS 29.229 [5] for a list of values.

*************next modification****************

8
Error handling procedures

8.1
Registration error cases

This section describes the handling of error cases, which can occur during the registration process. If the new and previously assigned S-CSCF names sent in the Multimedia-Auth-Request command are different and the Multimedia-Auth-Request is not indicating synchronisation failure (i.e.the request does not contain auts parameter), then the HSS shall overwrite the S-CSCF name.


8.1.1
Cancellation of the old S-CSCF

It is possible that in certain situations the HSS receives a Multimedia-Auth-Request (MAR) command including a S-CSCF name, which is not the same as the previously assigned S-CSCF for the user. This can happen e.g. when the new S-CSCF is selected due to a failure in the re-registration if the previously assigned S-CSCF does not respond to the REGISTER message sent from the I-CSCF after a timeout. 
It is also possible that in certain situations the HSS receives a Server-Assignment-Request (SAR) command including a S-CSCF name, which is not the same as the previously assigned S-CSCF for the user. This can happen e.g. when the new S-CSCF is selected due to a failure in the call termination to an unregistered user if the previously assigned S-CSCF does not respond to the SIP message sent from the I-CSCF.
In these cases the new S-CSCF is assigned for the user and if registrations in the previously assigned S-CSCF exist for the user, these registrations in the old S-CSCF are handled locally in the old S-CSCF, e.g. re-registration timers in the old S-CSCF shall cancel the registrations. Alternatively, the HSS may de-register the registrations in the old S-CSCF by using the Registration-Termination-Request command. In this case the HSS shall first check whether the deregistration is really required by comparing the Diameter client address of the newly assigned S-CSCF received in the MAR command to the Diameter client address stored in the HSS. If the Diameter client addresses match, the deregistration shall not be initiated. Otherwise the deregistration may be initiated and it must be done in the following order:

1.
Deregistration-Reason AVP value set to NEW_SERVER_ASSIGNED, for the Public User Identity, which is registered in the new S-CSCF.

2.
Deregistration-Reason AVP value set to SERVER_CHANGE, for the user Public User Identities, which are not registered in the new S-CSCF.

8.1.2
Error in S-CSCF name

If a) the S-CSCF name sent in the Server-Assignment-Request command and the previously assigned S-CSCF name stored in the HSS are different 
and b1) the Server-Assignment-Type is different from UNREGISTERED_USER, 
or b2) any other Public Identity belonging to the same IMS Subscription is registered at the previously assigned S-CSCF,
 then, the HSS shall not overwrite the S-CSCF name; instead it shall send a response to the S-CSCF with Experimental-Result-Code value set to DIAMETER_ERROR_IDENTITY_ALREADY_REGISTERED.
If the S-CSCF name sent in the Server-Assignment-Request command and the previously assigned S-CSCF name stored in the HSS are different and the Server-Assignment-Type is UNREGISTERED_USER, then, the HSS may check by implementation specific mean whether the previously assigned S-CSCF is contactable. If it is, the HSS shall not overwrite the S-CSCF name; instead it shall send a response to the S-CSCF with Experimental-Result-Code value set to DIAMETER_ERROR_IDENTITY_ALREADY_REGISTERED.

8.1.3
Error in S-CSCF assignment type

If the Server-Assignment-Type in the Server-Assignment-Request command sent by the S-CSCF to the HSS is not allowed, e.g. Server-Assignment-Type set to UNREGISTERED_USER for a Public User Identity already registered, the HSS shall send a response to the S-CSCF with the Experimental-Result-Code value set to DIAMETER_ERROR_IN_ASSIGNMENT_TYPE.
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