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Key Issue:
Multimedia Call Control protocols in 3G

1 Introduction

The purpose of this paper is to compare and contrast the two different options for supporting a multimedia call control model in UMTS that are presented in Tdoc S2-99339 and propose a way forward.

2 The Two Alternatives

There are two main possibilities. Using H.323 for illustration, these are as follows:
2.2 Definition of External H.323 entities:

 In this case the Gatekeeper and the gateway functionality are logically independent of the SGSN and GGSN but are a part of the PLMN. The H.323 peers are the MS and the H.323 Gatekeeper/Gateway. Figure 1 illustrates this scenario.  Thus a mobile wishing to initiate a multimedia call requests the establishment of a PDP Context towards the GGSN associated with a H.323 Gatekeeper (GK)GK. All signaling between MS and GK is routed via this PDP context (as stated in Option c). 

The GKGK initiates activation of separate PDP context(s) between MS and Gateway to support the requested Multimedia call. The QoS of this PDP context(s) is determined by the characteristics of the Multimedia service.   
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Figure 1: Definition of H.323 Entities independent of the SGSN/GGSN

Figure 2 shows the call flow diagram associated with the establishment of an H.323 multimedia in this scenario. 
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Figure 2: Call Flow for establishment of a H.323 session for Scenario 1
The call flow assumes that the MS is already attached to the IP domain. A Mobile wishing to initiate a multimedia call, activates a PDP context by sending an “Activate PDP Context” to the APN=’H.323-Gatekeeper’. The SGSN locates the appropriate GGSN supporting H.323 gatekeeper functionality from the DNS and proceeds with the establishment of the PDP context. Thus, it is possible to use a H.323 GatewayKeeper local to the serving network or one in the home network.

Once the PDP context has been established, the mobile registers with the GK through the GRQ/GCF and RRQ/RCF message sets. Subsequently, the H.323 Mobile performs an Admission Request (ARQ) towards the GK. If the Mobile is admitted the GK answers with AdmissionConfirm (ACF) otherwise AdmissionReject (ARJ). 

The mobile finally initiates the H.323 connection by sending a Q.931 Setup message to the GK when the ACF has been received. The GK answers with a Q.931 Call Proceeding to terminal A and sends a Q.931 Setup message to Gateway (or alternatively to the destination terminal
). 

The GK then sends the Setup message onto the Gateway for further routing.Eventually, the GK then responds to the mobile with the Alert and Connect messages, respectively. Now the mobile and the Gateway can exchange multimedia traffic over an RTP stream. 

Note that the above illustration is only an example and several additional points must be noted:

1. The signaling between the GGSN/Gateway and the destination Terminal or Gateway is not shown for simplicity.

2. Similar call flow diagram can be drawn for Mobile terminated H.323 calls. 

2.3 Architecture of Tdoc S2-99191

The text and figure in this section is extracted from Tdoc S2-99191.

Figure 2 shows a Multimedia Call between two H.323 terminals within an IMT-2000 operator domain. Terminal A and B have performed Gatekeeper Identification and Gatekeeper Registration using a Best Effort (BE) Radio Access Bearer (RAB). Thereafter, the terminal A sets up a Real Time (RT) Radio Access Bearer (RAB) to decrease the time for the H.323 control signalling. This need of a Real Time Radio Access Bearer can be indicated from the terminal application to the mobile terminal through the Application Programming Interface (API). The terminal A performs PDP Context activation (see figure 2) to set up the Real Time Radio Access Bearer. From now on, the established Real Time Radio Access Bearer can be used for H.225.0 RAS control signalling and Q.931 control signalling. After the Real Time Radio Access Bearer is established, the H.323 terminal A performs an Admission Request (ARQ) towards the Gatekeeper. If the terminal A is admitted the Gatekeeper answers with AdmissionConfirm (ACF) otherwise AdmissionReject (ARJ). Terminal A initiates the H.323 connection by sending a Q.931 Setup message to the Gatekeeper when the ACF has been received. The Gatekeeper answers with a Q.931 Call Proceeding to terminal A and sends a Q.931 Setup message to terminal B on a Best Effort (BE) Radio Access Bearer (RAB). Terminal B performs PDP Context Activation to SGSN and GGSN to set up a Real Time Radio Access Bearer and performs an Admission Request towards the Gatekeeper on this Real Time Radio Access Bearer. After this terminal B answers the received Q.931 Setup message with a Q.931 Alert and Connect message to the Gatekeeper on receipt of the Admission ConFirm (ACF) message. The Gatekeeper forwards these two messages to the terminal A. The Real Time Protocol (RTP) is now established between the terminal A and B for transmission of audio, video or data streams (see figure 2). The Gatekeeper relays the data streams but  is not always completely transparent. The Gatekeeper can perform interworking functions e.g. Network Address Translation (NAT) etc between different networks. The voice transcoding is performed end-to-end in the H.323 terminal. 
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Figure 3: IMT-2000 H.323 – H.323 call example

3 Comparison of Alternatives

Before we proceed with a comparison of the two alternatives we assume that in both cases H.323 is the standardized call control model for multimedia in UMTS (this is not the assumption made in Tdoc S2-99191 from which the architecture of section 2.2 has been extracted). The disadvantages of not having a standardized call model for multimedia are discussed in Tdoc S2-99339 and will not be repeated here.  

1. The signaling and bearer paths in architecture of section 2.1 are optimal since a local gatekeeper and the most appropriate gateway is chosen to serve the multimedia call request. The same however can not be said for the architecture of section 2.2 since the gatekeeper is the one chosen by the mobile (and will be located in the home network which could be half the way around the world). The same is true for the user data streams since in proposal of section 2.2 the gatekeeper must relay those as well.

2. In the architecture of section 2.2 the multimedia call is completely transparent to the UMTS network and therefore it will not be possible for a UMTS operator to provide either value-added services and/or bill for a multimedia call. On the other hand, the same does not apply to the alternative described in section 2.1

3. It must be observed that none of the two architectures discussed require any change to existing GPRS protocols. 

4. In both cases seamless handovers can be achieved since all mobility is hidden from the gatekeeper and Gateway.

4 Conclusions and Proposal

Given the discussion of Section 2 and Section 3 it is proposed that the architecture presented in section 2.1 is agreed as the architecture to support multimedia in UMTS. To this end we propose that

1. Section 2.1 is included in section 7.4 of ETR 23.20

2. An LS including section 2.1 is sent to CN1 and CN3 to indicate the decisions made regarding the support of multimedia in UMTS.
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� The call flow illustrated here assumes that a GGSN with H.323 Gateway capability is required.
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