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Introduction

The recent joint meeting on MultiCall and Multimedia discussed the architecture for the provision of multimedia services in UMTS and proposed new text for 23.121 in N1-99686. This document provides a change request to the text in N1-99686 to include within the architecture the functional entities to support Intelligent Network (IN) services within a multimedia environment. In addition, it is proposed that this section also be included in UMTS 23.920 specification. If real time applications such as voice are to be deployed over the packet switched domain, it would be essential to provide operator specific services delivered via IN. Furthermore, obvious benefits can be reaped if the existing portfolio of IN services used in a circuit switched environment could also be reused in packet switched domain. The CR is attached as Annex 1.

Within the traditional IN architecture, the Service Switching Function (SSF) network entity enables the interaction between the Service Control Function (SCF) and the underlying Call Control Function (CCF). It detects service control triggers through which it recognises IN calls. It also manages the signalling between the CCF and the SCF. Within a packet switched environment the function of the CCF is captured in an IP entity that it responsible for the co-ordination of calls. Potentially this could be part of an H.323 gatekeeper or a SIP server, depending on the call control protocol used. This entity is captured in the multimedia architecture diagrams (from the MultiCall/Multimedia meeting change request represented byTdoc N1-99686)- as a Multimedia Gatekeeper. As the term gatekeeper has a specific function within the context of H.323, it would be more appropriate to give a generic name to this functional entity. A possible suggestion is the term multimedia Call Server/Agent (CSA). In order to support IN services, the appropriate call control state machine should provide a mapping to the CAMEL Basic Call State Model (BCSM) to allow existing IN services using the same detection points to be used. It is recommended that a functional entity that performs this mapping is introduced in the architectural diagrams. There have been various terms to describe this entity, and it is proposed that the term mmSSF (to denote multimedia SSF) is also introduced to describe this functional entity. Although ideally the interface between the gsmSCF and the mmSSF should be based on CAP or extensions to it, a work item within 3GPP TSG CN2 will shortly start looking at the feasibility of this approach. The results are not expected until December 1999. The interface between the mmSSF and the CSA might not necessarily be subject to standardisation, as is the case in the interface between the CCF and the SSF in the traditional IN architecture. Assuming that the existing mechanism of Originating CAMEL Subscriber Information (O-CSI) and Terminating CAMEL Subscription Information (T-CSI) is maintained, a MAP interface between the CSA and the HLR will be required. It is not proposed to have this completed for release 99. However, an essential requirement of the functional architecture is that it be future proof but also allow legacy IN services to be used by multimedia applications.

In addition, this change request also proposes to change the use of the term Service Capability Server to avoid a conflict with the usage of the term in UMTS 22.121. In the latter document, a service capability server enables applications to access and use functionality provided by Service Components over standardized interfaces. An SCS hosts one or several service components.

Service Capability Servers connect to network functionality by using standardised UMTS and/or GSM protocols. The HLR and the CSE are both examples of Service Capability Servers and both can be used to provide service features to the multimedia applications. Additional Service Capability Servers can be introduced as and when the service features they provide are required.
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7.4.x
Architecture for Multimedia

In order to include multimedia in release 99 an architecture for multimedia is required. Sections 7.4.x.1 and 7.4.x.2 below detail the architecture for UMTS multimedia. It is recognised that it may not be possible to include all the functionality included in this architecture in release 99.

7.4.x.1 Packet Switched Domain
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Figure 7.a: Multimedia architecture PS Domain

The multimedia C-plane and U-plane are run transparently over a PDP-context between the UE and multimedia CSA and gateway.

The multimedia U-plane runs between the UE and the multimedia gateway. The multimedia gateway maps the multimedia U-plane on to the U plane in the external network eg. Internet, PSTN. In some cases, such as a UMTS to UMTS call this may unnecessary.

The multimedia control protocol is run between the UE and multimedia call server/agent. The multimedia gatekeeper is responsible for establishing a multimedia C plane connection on the terminating network.

A multimedia service switching function is responsible for providing access to services provided by the CSE. It performs the mapping between the multimedia control protocol and the call state model in the CSE. This allows existing CSE based services to be applied to multimedia applications.  The interface W between the CSA and the mmSSF may not be subject to standardisation. The standardisation of the interfaces between the service capability servers and the multimedia CSA are for further study.To make use of the existing service capability servers such as the HLR and the CSE, interfaces X and Y are introduced. These interfaces shall be based on the evolved MAP and CAP interfaces respectively but is for further study. Additional service capability servers, such as a mmSCS (multimedia service capability server) may be introduced to provide enhanced service features. The interface between the mmSCS and the CSA are for further study. (It is not proposed that these interfaces be included in release 99). The handling of MT communications is for further study.

Services can be delivered at two levels:

· Bearer level services are those which correspond to the UMTS bearer service and are delivered via the SGSN, HLR and CSE. Examples of bearer level services are  pre-paid or barring of PDP context establishment (for the UMTS bearer service).

· Multimedia level services are delivered via the multimedia call server/agent and service capability servers.  (mmSSF). Examples of multimedia services are video conferencing, call forwarding and pre-paid (of the multimedia component).

The multimedia CSA and the various service capability servers may be located within or external to the UMTS PLMN. The implications of the location of the multimedia CSA and service capability servers are for further study.

7.4.x.2 Circuit Switched Domain
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Figure 7.b: Multimedia architecture CS Domain

The multimedia C-plane and U-plane are run transparently over a bearer between the UE and destination or optionaly the multimedia CSA and/or gateway if present.

The multimedia U-plane runs between the UE and destination. Optionaly the multimedia U-plane is terminated at the multimedia gateway, which interworks with the external network.

The multimedia control protocol is run between the UE and the destination. Optionally the multimedia CSA is responsible for establishing a multimedia C plane connection on the fixed network. 

A multimedia service switching function is responsible for providing access to services provided by the CSE. It performs the necessary mapping between the multimedia control protocol and the call state model to interwork with the CSE. This allows existing CSE based services to be applied to multimedia applications.  The standardisation of the interfaces between the service capability servers and the multimedia CSA are for further study. The interface W between the CSA and the mmSSF may not be subject to standardisation.  To make use of the existing service capability servers such as the HLR and the CSE, interfaces X and Y are introduced. These interfaces shall be based on the evolved MAP and CAP interfaces respectively but is for further study. Additional service capability servers, such as a mmSCS (multimedia service capability server) may be introduced to provide enhanced service features. The interface (Z) between the mmSCS and the CSA are for further study. (It is not proposed that these interfaces be included in release 99). The handling of MT communications is for further study.

Services can be delivered at two levels:

· Bearer level services are those which correspond to the UMTS bearer service and are delivered via the MSC, HLR and CSE. Examples of bearer level services are  pre-paid or call barring (for the UMTS bearer service).

· Multimedia level services are delivered via the multimedia CSA (if present) and service capability servers such as the HLR and CSE. Examples of multimedia services are video conferencing, call forwarding and pre-paid (of the multimedia component). If there is no multimedia CSA, network level multimedia services can not be provided.

The multimedia CSA and service capabilitys server may be located within or external to the UMTS PLMN. The implications of the location of the multimedia CSA and service capability servers are for further study.
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