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3.1
Definitions

Refer to TS 23.002 [1] for the definitions of some terms used in this document.

For the purposes of the present document the terms and definitions given in TR 21.905 [68] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [68].

For the purposes of the present document, the following terms and definitions given in TS 23.003 [24] apply:

Public User Identity
IP-Connectivity Access Network: refers to the collection of network entities and interfaces that provides the underlying IP transport connectivity between the UE and the IMS entities. An example of an "IP-Connectivity Access Network" is GPRS.

Subscriber: A Subscriber is an entity (comprising one or more users) that is engaged in a Subscription with a service provider. The subscriber is allowed to subscribe and unsubscribe services, to register a user or a list of user authorised to enjoy these services, and also to set the limits relative to the use that users make of these services.
Inter-IMS Network to Network Interface: The interface which is used to interconnect two IM CN subsystem networks. This interface is not constrained to a single protocol.
Network Address Translation (NA(P)T): method by which IP addresses are mapped from one group to another, transparently to end users. Network Address Port Translation, or NA(P)T is a method by which many network addresses and their TCP/UDP (Transmission Control Protocol/User Datagram Protocol) ports are translated into a single network address and its TCP/UDP ports. See RFC 3022 [65] for further details.

NAT-PT/NAPT-PT: NAT-PT uses a pool of globally unique IPv4 addresses for assignment to IPv6 nodes on a dynamic basis as sessions are initiated across the IP version boundaries. NAT-PT binds addresses in IPv6 network with addresses in IPv4 network and vice versa to provide transparent routing between the two IP domain without requiring any changes to end points, like the UE. NAT-PT needs to track the sessions it supports and mandates that inbound and outbound data for a specific session traverse the same NAT-PT router.
NAPT-PT provides additional translation of transport identifier (e.g., TCP and UDP port numbers, ICMP query identifiers). This allows the transport identifiers of a number of IPv6 hosts to be multiplexed into the transport identifiers of a single assigned IPv4 address. See IETF RFC 2766 [33] for more details.
ALG: Application Level Gateway (ALG) is an application specific functional entity that allows communication between disparate address realm or IP versions, e.g. an IPv6 node to communicate with an IPv4 node and vice versa, when certain applications carry network addresses in the payloads like SIP/SDP. NA(P)T-PT or NA(P)T is application unaware whereas ALGs are application specific translation entities that allow a host running an application to communicate transparently with another host running the same application but in a different IP version or IP address realm. See IETF RFC 2663 [34] for more details.
For IMS, an IMS ALG provides the necessary application function for SIP/SDP protocols in order to communicate between different address realms or IP versions, e.g. IPv6 and IPv4 SIP applications.
Transport address: A unique identifier of transport-layer address, i.e. a combination of a network address, protocol identifier and port number. For example an IP address and a UDP port.

IMS application: An IMS application is an application that uses an IMS communication service(s) in order to provide a specific service to the end-user. An IMS application utilises the IMS communication service(s) as they are specified without extending the definition of the IMS communication service(s).

IMS application reference: An IMS application reference is the means by which an IMS communication service identifies an IMS application.

IMS communication service: An IMS communication service is a type of communication defined by a service definition that specifies the rules and procedures and allowed medias for a specific type of communication and that utilises the IMS enablers.

IMS communication service identifier: An IMS communication service identifier uniquely identifies the IMS communication service associated with the particular IMS request.

IMC: IMS Credentials as defined in TR 21.905 [68].

IMS enabler: An IMS enabler is a set of IMS procedures that fulfils specific function. An IMS enabler may be used in conjunction with other IMS enablers in order to provide an IMS communication service.

Instance identifier: An identifier, that uniquely identifies a specific UE amongst all other UEs registered with the same Public User Identity.

Local Service Number: A local service number is a telephone number in non international format. A local service number is used to access a service that may be located in the home network of the user (home local service number) or the roamed network of the user (geo-local service number).

Geo-local service number: A local service number that is used to access a service in the roamed network (a local service where the subscriber is located).

Home local service number: A local service number is used to access a service that is located in the home network of the user.

IP Flow: Unidirectional flow of IP packets with the following properties:

-
same source IP address and port number;

-
same destination IP address and port number;

-
same transport protocol (port numbers are only applicable if used by the transport protocol).

Media Flow: One or more IP flows carrying a single media instance, e.g., an audio stream or a video stream. In the context of this specification the term Media Flow is used instead of IP Flow regarless of whether the actual IP packet corresponds to media plane information (e.g. audio RTP flow) or control signalling (e.g. RTCP or SIP Signalling).

STUN: Simple Traversal of UDP Through NAT (STUN), provides a toolkit of functions. These functions allow entities behind a NAT to learn the address bindings allocated by the NAT, to keep those bindings open, and communicate with other STUN-aware devices to validate connectivity. See draft-ietf-behave-rfc3489bis [47] for further details.

STUN Relay: Is a usage of STUN, that allows a client to request an address on the STUN server itself, so that the STUN server acts as a relay. See draft-ietf-behave-turn [46] for further details.

STUN Keep-alive: Is a usage of STUN, to keep NAT bindings open.

Outbound: Managing Client Initiated Connections in the Session Initiation Protocol (Outbound) defines behaviors for User Agents, registrars and proxy servers that allow requests to be delivered on existing connections established by the User Agent. See draft-ietf-sip-outbound [48] for further details.

Preferred Circuit Carrier Selection: An IMS service that allows the subscriber to select a long distance circuit carrier per call when dialling a call origination.

Preferred Circuit Carrier Access: An IMS service that allows a specific long distance circuit carrier to be selected for a long distance call.

IP‑SM‑GW (IP short message gateway): An IP​SM‑GW is an AS providing the support of Short Message Service of the IMS domain. See more details in TS 23.204 [56].

Alias Public User Identities: A Public User Identity is an alias of another Public User Identity if both identities belong to the same implicit registration set, are linked to the same service profile and have the same service data configured for each and every service.

=====================================================================================
NEXT CHANGE
=====================================================================================

4.3.3.2
Public User Identities

Every IM CN subsystem user shall have one or more Public User Identities (see TS 22.228 [8]). The Public User Identity is used by any user for requesting communications to other users. For example, this might be included on a business card.

-
Both telecom numbering and Internet naming schemes can be used to address users depending on the Public User Identities that the users have.

-
The Public User Identity shall take the form as defined in TS 23.003 [24].

-
An ISIM application shall securely store at least one Public User Identity. For UEs supporting only non-3GPP accesses, if neither ISIM nor USIM is present, but IMC is present, the Public User Identity shall be stored in IMC. It shall not be possible for the UE to modify the Public User Identity, but it is not required that all additional Public User Identities be stored on the ISIM application or IMC.

-
A Public User Identity shall be registered either explicitly or implicitly before originating IMS sessions and originating IMS session unrelated procedures can be established by a UE using the Public User Identity. Subscriber-specific services for unregistered users may nevertheless be executed as described in section 5.6.5.

-
It shall be possible to identify Alias Public User Identities. For such a group of Public User Identities, operations that enable changes to the service profile and the service data configured shall apply to all the Public User Identities within the group. This grouping information shall be stored in the HSS. It shall be possible to make this grouping information available to the AS via the Sh interface, and Sh operations are applicable to all of the IMPUs within the same Alias Public User Identity group. It shall be possible to make this information available to the S‑CSCF via the Cx interface. It shall be possible to make this information available to the UE via the Gm interface.

NOTE:
An implicit registration set may contain Public User Identities of more than one service profile.

-
A Public User Identity shall be registered either explicitly or implicitly before terminating IMS sessions and terminating IMS session unrelated procedures can be delivered to the UE of the user that the Public User Identity belongs to. Subscriber-specific services for unregistered users may nevertheless be executed as described in chapter 5.12.

-
It shall be possible to register globally (i.e. through one single UE request) a user that has more than one public identity via a mechanism within the IP multimedia CN subsystem (e.g. by using an Implicit Registration Set). This shall not preclude the user from registering individually some of his/her public identities if needed.

-
Public User Identities are not authenticated by the network during registration.

-
Public User Identities may be used to identify the user's information within the HSS (for example during mobile terminated session set-up).

=====================================================================================
NEXT CHANGE
=====================================================================================

4.3.3.2a.1
Architecture Requirements

The following architectural requirements shall apply to support of GRUU in the IMS:

0.
If a UE could become engaged in a service (e.g. telephony supplementary service) that potentially requires the ability to identify and interact with a specific UE even when multiple UEs share the same single Public User Identity then the UE should support GRUU.

1.
A GRUU shall be registered in the IMS network with a unique combination of specific Public User Identity and UE.

2.
If a UE supports GRUU, it shall indicate support for a GRUU that is associated with a specific Public User Identity at the time of registration of the Public User Identity. The UE shall use the same instance ID for all registration requests regardless of the access network used for registration. A function that registers on behalf of a UE shall use the same Instance ID as if that UE had performed the registration itself.

NOTE 1:
If the UICC is replaced the UE is still considered to be same UE instance and so the UE instance ID is not changed by using a different UICC.

3.
The IMS network shall be able to receive an indication of support for GRUU for a specific Public User Identity at a specific UE instance and be able to generate both P‑GRUU's and T‑GRUU's and return them back to the UE that indicated support for GRUU.

NOTE 2:
The UE may have a registration request that indicates GRUU support, but the GRUU will not be returned if IMS network does not support generatation of GRUUs.

4.
When the IMS network receives indication of GRUU support for a specific Public User Identity from the UE during a registration request, the IMS network shall also generate P‑GRUU's and T‑GRUU's for all implicitly registered Public User Identities belonging to the same implicit registration set. The IMS network shall communicate all these other GRUUs to the UE.

5.
Registrations of all GRUUs associated with a specific Public User Identity shall also be directed to the same S‑CSCF.

6.
The IMS network will be able to generate GRUU's for any UE registered with a valid SIP URI.

7.
The IMS network shall generate the same P‑GRUU for a given Public User Identity and Instance Identifier combination.

8.
The IMS network shall generate a different T‑GRUU for a given Public User Identity and Instance Identifier combination for each registration and re-registration.

9.
The IMS network shall be able to derive the Public User Identity directly from the P‑GRUU. The Public User Identity derived from the P‑GRUU used to identify the contact address of the sender shall be same as the Public User Identity used to identify the initiator or an associated Public User Identity. If the URI in the SIP Contact header of the sender carries a parameter indicating that it is a GRUU but does not comply with the stated requirement or if there is no registration corresponding to the GRUU, then the IMS network should reject the request.

10.
The IMS network shall be able to route requests destined to a GRUU to the UE instance registered with that GRUU. 

11.
The IMS network shall not fork SIP requests addressed to a GRUU to separate UEs.

12.
A UE that is capable of supporting GRUUs shall be able to differentiate between a GRUU and a Public User Identity.

13.
The IMS network shall support establishment of session or non-session related communication using a GRUU.

14.
A UE supporting GRUUs shall be able to inter-work with an IMS network not supporting GRUUs.

15.
A UE supporting GRUUs shall be able to inter-work with a UE not supporting GRUUs per draft-ietf-sip-gruu [49].

16.
A UE or network that supports GRUUs shall not negatively affect networks or UEs that do not support GRUUs. 

17.
It shall be possible to define iFCs that match the Public User Identity part of a GRUU.

18.
It shall be possible for iFCs to determine whether the Request URI of a message contains a GRUU, and then trigger to application servers that are only applicable for GRUUs.

19.
It shall be possible to provide terminating services to a GRUU associated with a currently unregistered subscriber.

NOTE 3:
The network may not be able to validate the unregistered GRUU of a currently unregistered or registered subscriber, such that operator policy might restrict the services available to the GRUU under these conditions.

20.
It shall be possible to apply same level of privacy irrespective whether GRUU is used or not.

4.3.3.2b
Wildcarded Public User Identity

It shall be possible to support a wildcarded Public User Identity. A wildcarded Public User Identity expresses a set of Public User Identities grouped together. It shall be possible to include and express the wildcarded Public User Identity in the implicit registration set according to clause 5.2.1a.

Only distinct Public User Identities shall be used for explicit registration. The implicit registration of a wildcarded Public User Identity shall be handled in the same manner as the implicit registration of a distinct Public User Identity from a network perspective, with only one service profile associated to the wildcarded Public User Identity.

It shall be possible for a user to have a distinct Public User Identity even if it matches a wildcarded Public User Identity. Such a distinct Public User Identity shall be included in the same IRS as the wildcarded Public User Identity it matches, but it may have a different service profile than the wildcarded Public User Identity.
The matching of a distinct Public User Identity shall take precedence over matching of wildcarded Public User Identity. When the value of a ublic ser dentifier matches what is expressed as an implicitly registered wildcarded Public User Identity and there is no better match, then the procedures are the same as in the case that the identifier matches an implicitly registered distinct Public User Identity.

=====================================================================================
NEXT CHANGE
=====================================================================================

4.3.3.3b
Termination of session with the TEL URI format Public User Identity

If a terminating session with a TEL URI is used, the HSS and the SLF (in the case that more than one independently addressable HSS is utilized by a network operator) shall support the TEL URI format Public User Identity.

=====================================================================================
NEXT CHANGE
=====================================================================================

4.3.3.4
Relationship of Private and Public User Identities

The home network operator is responsible for the assignment of the Private User Identities, and Public User Identities; other identities that are not defined by the operator may also exist.
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Figure 4.5: Relationship of the Private User Identity and Public User Identities

The IMS Service Profile is a collection of service and user related data as defined in TS 29.228 [30]. The Service Profile is independent from the Implicit Registration Set, e.g. Public User Identities with different Service Profiles may belong to the same Implicit Registration Set. Initial filter criteria in the service profile provide a simple service logic comprising of user / operator preferences that are of static nature i.e. they do not get changed on a frequent basis. It shall be possible to identify Alias Public User Identities. See clause 4.3.3.2 for more details.

Application servers will provide more complex and dynamic service logic that can potentially make use of additional information not available directly via SIP messages (e.g. location, time, day etc.).

The IMS service profile is defined and maintained in the HSS and its scope is limited to IM CN Subsystem. A Public User Identity shall be registered at a single S‑CSCF at one time. All Public User Identities of an IMS subscription shall be registered at the same S‑CSCF. The service profile is downloaded from the HSS to the S‑CSCF. Only one service profile shall be associated with a Public User Identity at the S‑CSCF at a given time. Multiple service profiles may be defined in the HSS for a subscription. Each Public User Identity is associated with one and only one service profile. Each service profile is associated with one or more Public User Identities.

An ISIM application shall securely store the home domain name of the subscriber. For UEs supporting only non-3GPP accesses, if neither ISIM nor USIM is present, but IMC is present, the home domain name shall be stored in IMC. It shall not be possible for the UE to modify the information from which the home domain name is derived.

It is not a requirement for a user to be able to register on behalf of another user which is third party registration specified in IETF RFC 3261 [12] or for a device to be able to register on behalf of another device or for combinations of the above for the IM CN subsystem for this release.
Public User Identities may be shared across multiple Private User Identities within the same IMS subscription. Hence, a particular Public User Identity may be simultaneously registered from multiple UEs that use different Private User Identities and different contact addresses. If a Public User Identity is shared among the Private User Identities of a subscription, then it is assumed that all Private User Identities in the IMS subscription share the Public User Identity.

The relationship for a shared Public User Identity with Private User Identities, and the resulting relationship with service profiles and IMS subscription, is depicted in Figure 4.6.
An IMS subscription may support multiple IMS users.

NOTE 1:
The Public User Identity sharing mechanism described above is not intended to support sharing of identities across large numbers of Private User Identities, since this would result in all these users being forced to be associated with the same IMS subscription and hence the same S‑CSCF.

NOTE 2:
Subscription data is assumed to indicate which Public User Identities within a subscription are shared and which are not.
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Figure 4.6: The relation of a shared Public User Identity (Public-ID-2) and Private User Identities
All Service Profiles of a user shall be stored in the same HSS, even if the user has one or more shared Public User Identities.
=====================================================================================
NEXT CHANGE
=====================================================================================

4.6.3
Serving‑CSCF

The Serving‑CSCF (S‑CSCF) performs the session control services for the UE. It maintains a session state as needed by the network operator for support of the services. Within an operator's network, different S‑CSCFs may have different functionalities. The functions performed by the S‑CSCF during a session are:

For Registration:

-
May behave as a Registrar as defined in IETF RFC 3261 [12] or subsequent versions, i.e. it accepts registration requests and makes its information available through the location server (e.g. HSS).

-
When a registration request includes an Instance ID with the contact being registered and indicates support for GRUU, the S‑CSCF shall assign a unique P‑GRUU and a new and unique T‑GRUU to the combination of Public User Identity and Instance ID.

-
If a registration request indicates support for GRUU, the S‑CSCF shall return the GRUU set assigned to each currently registered Instance ID.

-
The S‑CSCF shall notify subscribers about registration changes, including the GRUU sets assigned to registered instances.

For Session-related and session-unrelated flows:

-
Session control for the registered endpoint's sessions. It shall reject IMS communication to/from Public User Identity(s) that are barred for IMS communications after completion of registration, as described in subclause 5.2.1.

-
May behave as a Proxy Server as defined in IETF RFC 3261 [12] or subsequent versions, i.e. it accepts requests and services them internally or forwards them on, possibly after translation.

-
May behave as a User Agent as defined in IETF RFC 3261 [12] or subsequent versions, i.e. it may terminate and independently generate SIP transactions.

-
Based on the determined served user, handle interaction with Services Platforms for the support of Services

-
Provide endpoints with service event related information (e.g. notification of tones/announcement together with location of additional media resources, billing notification)

-
For an originating endpoint (i.e. the originating user/UE, or originating AS)

-
Obtain from a database the Address of the entry point for the network operator serving the destination user from the destination name (e.g. dialled phone number or SIP URI), when the destination user is a customer of a different network operator, and forward the SIP request or response to that entry point.


If a GRUU is received as the contact, ensures that the Public User Identity of the served user in the request and the Public User Identity encapsulated in the P‑GRUU or associated with the T‑GRUU belongs to the same service profile.

-
When the destination name of the destination user (e.g. dialled phone number or SIP URI), and the originating user is a customer of the same network operator, forward the SIP request or response to an I‑CSCF within the operator's network.

-
Depending on operator policy, forward the SIP request or response to another SIP server located within an ISP domain outside of the IM CN subsystem.

-
Forward the SIP request or response to a BGCF for call routing to the PSTN or CS Domain.
-
Ensure the originating end point is subscribed to the determined IMS communication service.

-
Ensure that the content of the SIP request or response (e.g. value included in Content-Type SIP header, media lines included in SDP) sent or received by the originating endpoint matches the determined IMS communication service definition, based on orginating user's subscription.

-
If the request is an originating request from an Application Server:

-
Verify that the request coming from the AS is an originating request, determine the served user and apply procedures accordingly (e.g. invoke interaction with Service Platforms for originating services, etc.).

-
Process and proceed with the request even if the served user on whose behalf the AS had generated the request is unregistered. If the served user is unregistered, the S‑CSCF shall execute any unregistered origination service logic on behalf of the served user before forwarding requests from an AS.

-
Process and proceed with other requests to and from the served user on whose behalf the AS had generated the request.

-
Reflect in the charging information that an AS has initiated the session on behalf of a served user.
-
For a destination endpoint (i.e. the terminating user/UE)

-
Forward the SIP request or response to a P‑CSCF.

-
Modify the SIP request for routing an incoming session to CS domain according to HSS and service control interactions, if the user is to receive the incoming session via the CS domain.

-
Forward the SIP request or response to a BGCF for call routing to the PSTN or the CS domain.
-
Ensure the terminating end point is subscribed to the determined IMS communication service.

-
Ensure that the content of SIP request or response (e.g. value included in Content-Type SIP header, media lines included in SDP) sent or received by the destination end point matches the determined IMS communication service definition, based on terminating user's subscription.

-
If the SIP request contains preferences for characteristics of the destination endpoint, perform preference and capability matching as specified in IETF RFC 3312 [41].
-
For an originating request with a Request URI containing the SIP representation of an E.164 number, and configured per operator policy:

-
the S‑CSCF attempts translation of the E.164 address in the SIP URI to a globally routable SIP URI using the procedures specified in clause 4.3.5. As stated in clause 4.3.5, if the E.164 address translation fails, the request may be forwarded to a BGCF to allow routing to the PSTN and if the translation succeeds, the Request URI is updated and the request is routed based on the SIP URI that was obtained.

NOTE:
When requests are sent towards another domain they may, if required, be routed via a local network exit point (IBCF), which will then forward the request to the entry point of the other domain. More details on this can be found in Section 4.14 and Annex I.

Based on local configuration, the S‑CSCF may be provisioned as the contact point within an operator's network for transit IMS scenarios and may perform transit routing functions (see clause 5.19).

Charging and resource utilisation:

-
Generation of CDRs

=====================================================================================
NEXT CHANGE
=====================================================================================

5.2.1a.0
General

When an user has a set of Public User Identities defined to be implicitly registered via single IMS registration of one of the Public User Identity's in that set, it is considered to be an Implicit Registration. No single public identity shall be considered as a master to the other Public User Identities. Figure 5.0c shows a simple diagram of implicit registration and Public User Identities. Figure 5.0d shows a similar diagram when multiple Private User Identities are involved. In order to support this function, it is required that:

-
HSS has the set of Public User Identities that are part of implicit registration.

-
Cx reference point between S‑CSCF and HSS shall support download of all Public User Identities associated with the implicit registration, during registration of any of the single Public User Identities within the set.

-
All Public User Identities of an Implicit Registration set must be associated to the same Private User Identities. See figure 5.0d for the detailed relationship between the public and private user entities within an Implicit Registration set.

-
When one of the Public User Identities within the set is registered, all Public User Identities associated with the implicit registration set are registered at the same time.

-
When one of the Public User Identities within the set is de-registered, all Public User Identities that have been implicitly registered are de-registered at the same time.

-
Registration and de-registration always relates to a particular contact address and a particular Private User Identity. A Public User Identity that has been registered (including when implicitly registered) with different contact addresses remains registered in relation to those contact addresses that have not been de-registered.

-
Public User Identities belonging to an implicit registration set may point to different service profiles; or some of these Public User Identities may point to the same service profile.

-
When a Public User Identity belongs to an implicit registration set, it cannot be registered or de-registered individually without the Public User Identity being removed from the implicit registration list.

-
All IMS related registration timers should apply to the set of implicitly registered Public User Identities

-
S‑CSCF, P‑CSCF and UE shall be notified of the set of Public User Identities belonging to the implicitly registered function. Session set up shall not be allowed for the implicitly registered Public User Identities until the entities are updated, except for the explicitly registered Public User Identity.

-
The S‑CSCF shall store during registration all the Service profiles corresponding to the Public User Identities being registered.

-
When a Public User Identity is barred from IMS communications, only the HSS and S‑CSCF shall have access to this Public User Identity.
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Figure 5.0c: Relationship of Public User Identities when implicitly registered
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Figure 5.0d: The relation of two shared Public User Identities (Public-ID-3 and 4) and Private User Identities

=====================================================================================
NEXT CHANGE
=====================================================================================

5.6.1
(MO#1) Mobile origination, roaming

This origination procedure applies to roaming users.

The UE is located in a visited network, and determines the P‑CSCF via the CSCF discovery procedure described in section 5.1.1. The home network advertises the S‑CSCF as the entry point from the visited network.

When registration is complete, P‑CSCF knows the name/address of the next hop in the signalling path toward the serving‑CSCF.
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Figure 5.14: Mobile origination procedure - roaming

Procedure MO#1 is as follows:

1.
UE sends the SIP INVITE request, containing an initial SDP, to the P‑CSCF determined via the CSCF discovery mechanism. The initial SDP may represent one or more media for a multi-media session.

2.
P‑CSCF remembers (from the registration procedure) the next hop CSCF for this UE.

This next hop is either the S‑CSCF that is serving the visiting UE.

3.
S‑CSCF validates the service profile, if a GRUU is received as the contact, ensures that the Public User Identity of the served user in the request and the Public User Identity associated with the GRUU belongs to the same service profile, and invokes any origination service logic required for this user. This includes authorisation of the requested SDP based on the user's subscription for multi-media services. If the Request URI contains the SIP URI representation of an E.164 address then the procedure specified in clause 4.3.5.3 applies.

4.
S‑CSCF forwards the request, as specified by the S-S procedures.

5.
The media stream capabilities of the destination are returned along the signalling path, per the S-S procedures.

6.
S‑CSCF forwards the Offer Response message to P‑CSCF.

7.
P‑CSCF authorises the resources necessary for this session.

8.
P‑CSCF forwards the Offer Response message to the originating endpoint

9.
UE decides the offered set of media streams for this session, confirms receipt of the Offer Response and sends the Response Confirmation to the P‑CSCF. The Response Confirmation may also contain SDP. This may be the same SDP as in the Offer Response received in Step 8 or a subset. If new media are defined by this SDP, a new authorization (as in Step 7) will be done by the P‑CSCF(PCRF) following Step 14. The originating UE is free to continue to offer new media on this operation or on subsequent exchanges using the Update method. Each offer/answer exchange will cause the P‑CSCF(PCRF) to repeat the Authorization step (Step 7) again.

10.
Depending on the bearer establishment mode selected for the IP‑CAN session, resource reservation shall be initiated either by the UE or by the IP‑CAN itself. The UE initiates the reservation procedures for the resources needed for this session after determining the needed resources in step 8 as shown in Figure 5.14. Otherwise, the IP‑CAN initiates the reservation of required resources after step 7.

11.
P‑CSCF forwards the Response Confirmation to S‑CSCF.

12.
S‑CSCF forwards this message to the terminating endpoint, as per the S-S procedure.

13-15.
The terminating end point responds to the originating end with an acknowledgement. If Optional SDP is contained in the Response Confirmation, the Confirmation Acknowledge will also contain an SDP response. If the SDP has changed, the P‑CSCF validates that the resources are allowed to be used.

16-18.
When the resource reservation is completed, UE sends the successful Resource Reservation message to the terminating endpoint, via the signalling path established by the INVITE message. The message is sent first to P‑CSCF.

19-21.
The terminating end point responds to the originating end when successful resource reservation has occurred. If the SDP has changed, the P‑CSCF authorizes that the resources are allowed to be used.

22-24.
Terminating end point may generate ringing and it is then forwarded via the session path to the UE.

25.
UE indicates to the originating user that the destination is ringing

26.
When the destination party answers, the terminating endpoint sends a SIP 200-OK final response, as specified by the termination procedures and the S-S procedures, to S‑CSCF.

27.
S‑CSCF sends a SIP 200-OK final response along the signalling path back to P‑CSCF.

28.
P‑CSCF indicates that the media flows authorized for this session should now be enabled.

29.
P‑CSCF sends a SIP 200-OK final response to the session originator

30.
UE starts the media flow(s) for this session

31-33.
UE responds to the 200 OK with a SIP ACK message sent along the signalling path.

5.6.2
(MO#2) Mobile origination, home
This origination procedure applies to users located in their home service area.

The UE is located in the home network, and determines the P‑CSCF via the CSCF discovery procedure described in section 5.1.1. During registration, the home network allocates an S‑CSCF in the home network.
When registration is complete, P‑CSCF knows the name/address of S‑CSCF.
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Figure 5.15: Mobile origination procedure - home

Procedure MO#2 is as follows:

1.
UE#1 sends the SIP INVITE request, containing an initial SDP, to the P‑CSCF determined via the CSCF discovery mechanism. The initial SDP may represent one or more media for a multi-media session.

2.
P‑CSCF remembers (from the registration procedure) the next hop CSCF for this UE. In this case it forwards the INVITE to the S‑CSCF in the home network.

3.
S‑CSCF validates the service profile, if a GRUU is received as the contact, ensures that the Public User Identity of the served user in the request and the Public User Identity associated with the GRUU belong to the same service profile, and invokes any origination service logic required for this user. This includes authorisation of the requested SDP based on the user's subscription for multi-media services. If the Request URI contains the SIP representation of an E.164 address then the procedure specified in clause 4.3.5.3 applies.

4.
S‑CSCF forwards the request, as specified by the S-S procedures.

5.
The media stream capabilities of the destination are returned along the signalling path, per the S-S procedures.

6.
S‑CSCF forwards the Offer Response message to P‑CSCF

7.
P‑CSCF authorises the resources necessary for this session.

8.
P‑CSCF forwards the Offer Response message to the originating endpoint.

9.
UE decides the offered set of media streams for this session, confirms receipt of the Offer Response and sends the Response Confirmation to P‑CSCF. The Response Confirmation may also contain SDP. This may be the same SDP as in the Offer Response received in Step 8 or a subset. If new media are defined by this SDP, a new authorization (as in Step 7) will be done by the P‑CSCF(PCRF) following Step 14. The originating UE is free to continue to offer new media on this operation or on subsequent exchanges using the Update method. Each offer/answer exchange will cause the P‑CSCF(PCRF) to repeat the Authorization step (Step 7) again.

10.
Depending on the bearer establishment mode selected for the IP‑CAN session, resource reservation shall be initiated either by the UE or by the IP‑CAN itself. The UE initiates resource reservation procedures for the offered media as shown in Figure 5.15. Otherwise, the IP‑CAN initiates the reservation of required resources after step 7.

11.
P‑CSCF forwards this message to S‑CSCF

12.
S‑CSCF forwards this message to the terminating endpoint, as per the S-S procedure.

13-14.
The terminating end point responds to the originating end with an acknowledgement. If Optional SDP is contained in the Response Confirmation, the Confirmation Acknowledge will also contain an SDP response. If the SDP has changed, the PCSCF authorises the media.

15.
PCSCF forwards the answered media towards the UE.

16-18.
When the resource reservation is completed, UE sends the successful Resource Reservation message to the terminating endpoint, via the signalling path established by the INVITE message. The message is sent first to P‑CSCF.

19-21.
The terminating end point responds to the originating end when successful resource reservation has occurred. If the SDP has changed, the P‑CSCF again authorizes that the resources are allowed to be used.

22-24.
The destination UE may optionally perform alerting. If so, it signals this to the originating party by a provisional response indicating Ringing. This message is sent to S‑CSCF per the S-S procedure. It is sent from there toward the originating end along the signalling path.

25.
UE indicates to the originating user that the destination is ringing.

26-27.
When the destination party answers, the terminating endpoint sends a SIP 200-OK final response along the signalling path to the originating end, as specified by the termination procedures and the S-S procedures, to S‑CSCF.

28.
P‑CSCF indicates that the media flows authorized for this session should now be enabled.

29.
P‑CSCF passes the 200-OK response back to UE

30.
UE starts the media flow(s) for this session.

31-33.
UE responds to the 200 OK with an ACK message which is sent to P‑CSCF and passed along the signalling path to the terminating end.

=====================================================================================
NEXT CHANGE
=====================================================================================

5.15.0
General

This section describes information flows Mobile Terminating procedure for an unknown user. The unknown user cases include those where session requests are made towards Public User Identities that are incorrect, un-issued or have been cancelled/deleted. The determination of unknown user is carried out in the HSS and/or the SLF (for networks that require SLF functionality). The information flows of figures 5.45 and 5.46 illustrate how SIP messages can be used to inform the requesting party that the requested user is not known within the network.

In the case where the destination Public User Identity is an E.164 number in the SIP URI with user=phone parameter format, the I‑CSCF shall first translate it into the Tel: URI format per IETF RFC 3966 [15] prior to sending to the HSS a Cx_LocQuery (or to the SLF a DX_SLF_QUERY). If a failure occurs under these circumstances, the Mobile Terminating user is not an IMS user of this network. In this case, the I‑CSCF may invoke the portion of transit functionality that translates the E.164 address contained in the Request‑URI of the Tel: URI format to a routable SIP URI, or BGCF for further routing as described in clause 5.19.

=====================================================================================
NEXT CHANGE
=====================================================================================

5.16.1.1.2
Immediate messaging procedure to unregistered Public User Identity
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Figure 5.48: Immediate messaging to unregistered Public User Identity, service control invoked
1-5.
The same actions apply as for when the Public User Identity is registered, see step 1-5 in clause 5.16.1.1.1.

6.
I‑CSCF#2 interacts with the HSS as per the terminating procedures defined for unregistered Public User Identities in clause 5.12.1. If the Public User Identity has no services related to unregistered state activated the interaction with HSS would be as per the procedure defined in clause 5.12.2.

7.
I‑CSCF#2 forwards the MESSAGE request to S‑CSCF#2.

8.
Based on operator policy S‑CSCF#2 may reject the MESSAGE request with an appropriate response, e.g. if content length or content type of the MESSAGE are not acceptable or the UE#2 does not have a service activated that temporarily hold the MESSAGE request in the network.

S‑CSCF#2 invokes whatever service control logic appropriate for this MESSAGE request. This may include routing the MESSAGE request to an Application Server, which processes the request further on.


For example, the UE#2 may have a service activated that allows delivery of any pending MESSAGE request. The AS may then hold the MESSAGE request and deliver the MESSAGE request when the UE#2 becomes reachable. In this case, depending on user settings UE#2 controls the delivery of the pending MESSAGEs.

9-12.
The MESSAGE request is acknowledged with an appropriate acknowledgement response. The acknowledgement response traverses the transaction path back to UE#1.
=====================================================================================
NEXT CHANGE
=====================================================================================

5.20.2.1
Allocating a GRUU during registration

The S‑CSCF, when receiving a registration request from a UE that includes an instance id, shall allocate a GRUU set. If the UE indicates support of GRUU in the REGISTER request, then the S‑CSCF shall return the GRUU set in the registration response and associate that GRUU set with the registered contact information for that UE.

NOTE:
As long as the instance id provided in the register request is the same, the resulting P‑GRUU in the GRUU set will always be the same for a given Public User Identity. The T‑GRUU will be different from those returned during previous re-registrations. All T‑GRUUs that are allocated continue to remain valid until that UE Instance ID and Public User Identity pair are deregistered.

If there are implicitly registered Public User Identities, the S‑CSCF shall generate a GRUU set for each implicitly registered Public User Identity and include the corresponding GRUU set with the notification of each implicitly registered Public User Identity.
5.20.2.2
Using a GRUU

The filter criteria in the service profile may check for the presence of a GRUU in the Request URI or related parameters of a request.

For orginations, the S‑CSCF shall validate the GRUU conveyed in the contact header of the SIP request and pass the SIP request with the validated GRUU to Application Servers based on the filter criteria.

For terminations, the S‑CSCF may validate the GRUU conveyed in the Request URI header of the SIP request and pass the SIP requrest with the validated GRUU to Application Servers based on filter criteria.

Application servers may then apply services to the GRUU.

If the SIP message is destined to a GRUU, then the S‑CSCF shall associate the request with the corresponding Public User Identity. The S‑CSCF will not fork this request, but will direct the call to the identified instance.

S‑CSCF shall provide an indication to UE that the SIP request was targeted to a GRUU.

=====================================================================================
NEXT CHANGE
=====================================================================================

E.3.1
Deriving IMS identifiers from the USIM

If the UICC does not contain an ISIM application, then:


The Private User Identity shall be derived from the USIM's IMSI, which allows for uniquely identifying the user within the 3GPP operator's network. The format of the private user identity derived from the IMSI is specified in TS 23.003 [24].

-
A Temporary Public User Identity shall be derived from the USIM's IMSI, and shall be used in SIP registration procedures. The format of the Temporary Public User Identity is specified in TS 23.003 [24].

It is strongly recommended that the Temporary Public User Identity is set to barred for SIP non-registration procedures. The following applies if the Temporary Public User Identity is barred:

-
A Temporary Public User Identity shall not be displayed to the user and shall not be used for public usage such as displaying on a business card.

-
The Temporary Public User Identity shall only be used during the SIP initial registration, re-registration and mobile initiated de-registration procedures.

-
The implicitly registered Public User Identities shall be used for session handling, in non-registration SIP messages and may be used at subsequent SIP registration procedures.

-
A Temporary Public User Identity shall only be available to the CSCF and HSS nodes.
NOTE:
If a Temporary Public User Identity is used, the user can not initiate any sessions until the implicitly registered public identities are available in the UE.

In order to support a pre-Rel‑5 UICC accessing IMS services, a Temporary Public User Identity is generated using an appropriate identity related to the subscriber's subscription (e.g. in 3GPP it shall use the IMSI).

When a Temporary Public User Identity has been used to register an IMS user, the implicit registration will ensure that the UE, P‑CSCF & S‑CSCF have Public User Identity(s) for all IMS procedures after the initial registration has been completed.

=====================================================================================
NEXT CHANGE
=====================================================================================

L.6.1
Deriving IMS identifiers

ISIM is the primary source for IMS identity information. If an ISIM is not present, the UE shall use the IMS credentials stored in the IMC to access IMS.

If no IMS credentials are stored in the IMC, then temporary credentials shall be derived as follows:

-
a Temporary Private User Identity shall be derived from the Mobile Station ID (IMSI, MIN or IRM), which allows for uniquely identifying the user within the operator's network;

-
a Temporary Public User Identity shall be derived from the MSID, and shall be used in SIP registration procedures. The Temporary Public User Identity shall take the form of a SIP URI (as defined in RFC 3261 [12] and RFC 2396 [13]).

It is strongly recommended that the Temporary Public User Identity is set to barred for SIP non-registration procedures. The following applies if the Temporary Public User Identity is barred:

-
A Temporary Public User Identity shall not be displayed to the user and shall not be used for public usage such as displaying on a business card.

-
The Temporary Public User Identity shall only be used during the SIP initial registration, re-registration and mobile initiated de-registration procedures.

-
The implicitly registered Public User Identities shall be used for session handling, in non-registration SIP messages and may be used at subsequent SIP registration procedures.

-
A Temporary Public User Identity shall only be available to the CSCF and HSS nodes.

NOTE:
If a Temporary Public Identity is used, the user can not initiate any sessions until the implicitly registered public identities are available in the UE.

When a Temporary Public Identity has been used to register an IMS user, the implicit registration will ensure that the UE,  P‑CSCF & S‑CSCF have Public User Identity(s) for all IMS procedures after the initial registration has been completed.































































































































































































































�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2006.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





_1137304157.doc


Implicitly







Registered ID







Set 3







Private







User Identity 1







Public







User Identity 1







Public







User Identity 2







Public







User Identity 3







Implicitly







Registered ID







Set 1







Private







User Identity 2







Public







User Identity 4







Public







User Identity 5







Public







User Identity 6







Implicitly







Registered ID







Set 2







Service







Profile 1







Service







Profile 2







Service







Profile 3







Service







Profile 4







IMS



Subscription












_1243164975.doc
[image: image1]
[image: image2.wmf] 


P


-


CSCF


 


S


-


CSCF


 


1. Invite (Initial SDP Offer)


 


2. Invite (Initial SDP Offer)


 


5. Offer Response


 


9. Response Conf (Opt SDP)


 


13. Conf Ack (Op


t SDP)


 


11. Response Conf (Opt SDP)


 


14. Conf Ack (Opt SDP)


 


19. Reservation Conf


 


17. Reservation Conf


 


20. Reservation Conf


 


16. Reservation Conf


 


22. Ringing


 


Originating Home Network


 


Visited Network


 


4. Invite (Initial SDP Offer)


 


6. Offer Response


 


8. Offer Response


 


12. Response Conf (Opt SDP)


 


15. Conf Ack (Opt SDP)


 


18. Reservation Conf


 


21. Reservation Conf


 


26. 200 OK


 


31. ACK


 


32. ACK


 


27. 200 OK


 


29. 200 OK


 


23. Ringing


 


24. Ringing


 


33. ACK


 


3. Service Control


 


UE


 


7. Authorize QoS


 


Resourc


es


 


10. Resource


 


Reservation


 


25. Alert User


 


28. Approval of QoS


 


Commit


 


30. Start Media


 


Terminating


 


Network


 




28. Enabling of 



Media Flows












_1243165020.doc

[image: image1]





P-CSCF







S-CSCF







1. Invite (Initial SDP Offer)







2. Invite (Initial SDP Offer)







5. Offer Response







9. Response Conf (Opt SDP)







13. Conf Ack (Opt SDP)







11. Response Conf (Opt SDP)







14. Conf Ack (Opt SDP)







19. Reservation Conf







17. Reservation Conf







20. Reservation Conf







16. Reservation Conf







22. Ringing







Originating Home Network







4. Invite (Initial SDP Offer)







6. Offer Response







8. Offer Response







12. Response Conf (Opt SDP)







15. Conf Ack (Opt SDP)







18. Reservation Conf







21. Reservation Conf







26. 200 OK







31. ACK







32. ACK







27. 200 OK







29. 200 OK







23. Ringing







24. Ringing







33. ACK







3. Service Control







UE







7. Authorize QoS







Resources







10. Resource







Reservation







25. Alert User







28. Enabling of  







Media Flows







30. Start Media







Terminating







Network












_1137304116.doc


 







Private User 







Identity







-







1







 







Private User 







Identity







-







2







 







Public User 







Identity







-







1







 







Public User 







Identity







-







2







 







Public User 







Identity







-







3







 







Service 







Profile







-







1







 







 







Service 







Profile







-







2







 







IMS



Subscription












