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1 Introduction

The aim of this discussion paper is to show how UMTS roaming can be performed for an H.323 multimedia terminal. Two network models and two call scenarios for a H.323 roaming subscriber are presented. The first call scenario shows a roaming H.323 multimedia terminal calling a H.323 multimedia terminal within its home UMTS domain. The second call scenario shows a roaming H.323 multimedia terminal voice call to an ordinary POTS phone on a PSTN. 

Text and pictures are proposed to be included in specification UMTS 23.20, “Evolution of the GSM platform towards UMTS”, under chapter Key Issues.

2 Multimedia ROAMING scenarios

2.1 H.323 call from a roaming subscriber C to a home subscriber B

Figure 1 and 2 shows a Multimedia Call between a roaming H.323 multimedia terminal C calling a H.323 multimedia terminal B within its home UMTS domain. In figure 2 the Border Element (BE) is not shown but is assumed to be integrated in e.g. the UserGateKeeper (UGK).

When terminal C and B perform PDP context activation the terminal sends an Activate PDP Context Request to the SGSN. The SGSN forwards a Create PDP Context Request to the GGSN. The GGSN responds with a Create PDP Context Response to the SGSN which forwards an Activate PDP Context Accept to the H.323 terminal. The PDP context is now activated in the terminal, SGSN and GGSN. When the PDP Context Activation procedure is completed a Best Effort (BE) Radio Access Bearer (RAB) is established between the terminal and the SGSN.

Before a Call Setup can be performed the H.323 terminal must identify its UserGateKeeper (UGK) and thereafter make a Registration to the UserGateKeeper. This is performed according to the H.225.0 specification (RAS control signalling). Terminal C and B identifie its UserGateKeeper by sending a Gatekeeper Request (GRQ) to a specific UserGatekeeper or by a GRQ multicast. The UserGatekeeper answers with GatekeeperConfirm (GCF) or GatekeeperReject (GRJ). Registration is performed by sending a RegistrationRequest (RRQ) and answered by RegistrationConfirm (RCF) or RegistrationReject (REJ).

When the H.323 application starts terminal C set up a Real Time (RT) Radio Access Bearer (RAB) to decrease the transmission time for the H.323 control signalling and for media streams. Terminal C performs another PDP Context activation to set up the Real Time (RT) Radio Access Bearer (RAB). After the Real Time Radio Access Bearer is established terminal C sends a Q.931 Setup message to its home UserGateKeeper (UGK) via its visited SiteKeeper (SK). The setup message is routed to the home UserGateKeeper which address is preconfigured in the terminal. To know where to route the Setup message terminal C`s home UserGateKeeper queries terminal B`s UserGateKeeper with a Location Request (LRQ) message. Terminal B´s UserGateKeeper answers with a Location Confirm (LCF) message including a routing address for the Setup message. The Setup message is routed to terminal B`s UserGateKeeper and SiteKeeper and finally to terminal B. Terminal B answers the Setup message with a Q.931 Call Proceeding message following the same path as the incoming Setup message. When receiving the incoming call terminal B need to setup a Real Time (RT) Radio Access Bearer  (RAB). Terminal B performs PDP Context Activation to SGSN and GGSN to setup the Real Time Radio Access Bearer. After this Real Time Radio Access Bearer establishment terminal B sends a Q.931 Alert and Connect message along the same path as the Q.931 Setup and Call Proceed message were sent. The Real Time Protocol (RTP) is now established between terminal C and B for transmission of audio, video or data streams. The media streams are transmitted from terminal C and B via GGSN and an intra IP QoS backbone network.
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Figure 1: H.323 Network Model for roaming subscriber
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Figure 2: H.323 call from roaming subscriber C to subscriber B.

2.2 UMTS H.323 Terminal voice call to POTS phone

Figure 3 and 4 shows a voice call from a multimedia H.323 terminal C within an UMTS operator domain to an ordinary POTS phone B on a PSTN. In figure 4 the Border Element (BE) is not shown but is assumed to be integrated in e.g. the UserGateKeeper (UGK).

When terminal C perform PDP context activation the terminal sends an Activate PDP Context Request to the SGSN. The SGSN forwards a Create PDP Context Request to the GGSN. The GGSN responds with a Create PDP Context Response to the SGSN which forwards an Activate PDP Context Accept to terminal C. The PDP context is now activated in the terminal, SGSN and GGSN. When the PDP Context Activation procedure is completed a Best Effort (BE) Radio Access Bearer (RAB) is established between the terminal and the SGSN.

Before a Call Setup can be performed the H.323 terminal must identify its UserGateKeeper (UGK) and thereafter make a Registration to the UserGateKeeper. This is performed according to the H.225.0 specification (RAS control signalling). Terminal C identifies its UserGateKeeper by sending a GatekeeperRequest (GRQ) to a specific UserGatekeeper or by a GRQ multicast. The UserGatekeeper answers with GatekeeperConfirm (GCF) or GatekeeperReject (GRJ). Registration is performed by sending a RegistrationRequest (RRQ) and answered by RegistrationConfirm (RCF) or RegistrationReject (REJ).

After terminal C has performed Gatekeeper Identification and Gatekeeper Registration terminal C performs another PDP Context activation for establishment of a Real Time Radio Access Bearer for its voice call. 
When the H.323 application starts terminal C set up a Real Time (RT) Radio Access Bearer (RAB) to decrease the transmission time for the H.323 control signalling and for media streams. After the Real Time Radio Access Bearer is established terminal C sends a Q.931 Setup message to its home UserGateKeeper (UGK) via the visited SiteKeeper (SK). Terminal C`s home UserGateKeeper answers with a Q.931 Call Proceed message to terminal C via the visited SiteKeeper. The visited SiteKeeper forwards the Q.931 Setup message to the PSTN Media Gateway (MG). 

The Media Gateway forwards an ISUP Initial Address Message (IAM) to the PSTN network. The PSTN performs a setup procedure to the POTS phone and responds with ISUP messages Address Complete Message (ACM), Call Progress (CPG) and Answer Message (ANM) to the Media Gateway. After this the Media Gateway answers the received Q.931 Setup message with a Q.931 Alert and Connect message to the visited SiteKeeper. The SiteKeeper forwards these two messages to terminal C`s home UserGatekeeper which forwards the messages to terminal C via the visited SiteKeeper. 

The audio connection is now established between the H.323 terminal and the PSTN POTS phone for transmission of audio (see figure 4). The PCM voice to H.323 voice transcoding and vice versa is performed in the MediaGateway. 
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Figure 3: H.323 Network Model for roaming subscriber calling PSTN.
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Figure 4: Local PSTN call from roaming subscriber.
