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1. Discussion

The wireless 3G all-IP network will employ a layered IP architecture. For this architecture, the IP plane will extend to all mobile IP terminals. There will be a number of application-level services (e.g. Voice over IP) that will be supported by the underlying IP plane. In the assumed layered architecture, the multimedia H.323 Call-Control service should be viewed as an application-level service that executes in the H.323 Call-Control plane. The H.323 Call-Control plane will extend only to the mobile H.323-capable terminals. This contribution advocates that the H.323 Call-Control plane should be partitioned into Domains. It can be argued that all mobile IP terminals will roam across the IP plane and that their IP-locations in the IP plane will be IP-monitored (e.g. RA, SGSN). However, since the mobile H.323 terminals will also roam in the H.323 Call-Control plane, their location in H.323 Call-Control plane (i.e. their Domain-location) should be monitored as well. The same mechanism (i.e. HSS) that is employed to monitor the location of the mobile IP terminals in the IP plane should be utilized to monitor the location of the mobile H.323 terminals in the H.323 Call-Control plane.  

There will be at least one CSCF in each Domain. However, in many cases there will be a number of CSCF-entities in each Domain that will be able to handle the RAS-registration and call-processing functions for the visiting mobile H.323 terminals. All of these CSCFs will belong to the same multicasting group and share a unique multicast IP address. As the mobile H.323 terminal roams from one visited Domain into another, it should dynamically acquire a new IP address in the next visited Domain and subsequently execute the RAS-registration procedure. Hence, all calls and associated information flows that are destined for the mobile H.323 terminal will be routed directly to the next visited Domain. This will require each SGSN in a visited Domain to have a logical association with a GGSN in a visited Domain that provides the CSCF services. Furthermore, the mobile H.323 terminal - on PDP context setup - would identify the service required as “H.323” services and the SGSN would always choose the default GGSN (geographically closest) in a visited Domain for servicing that mobile H.323 terminal.  

If a H.323 call is established when the mobile H.323 terminal is in a given visited Domain, the CSCF-entity initiating the call should be the "anchor" CSCF-entity that will handle the call during its entire duration. In addition, the IP address that was used when establishing the call should be the "anchor" IP address used to route the IP packets to the mobile H.323 terminal during the entire duration of the call. The "anchor" IP address should be utilized irrespective of the mobile H.323 terminal roaming into the next visited Domain during the duration of the H.323 call. The underlying IP handover mechanism (i.e. GPRS) will provide connectivity between the "anchor" IP address and the mobile H.323 terminal's current location during the entire duration of the call. Once the call is cleared, the mobile H.323 terminal will acquire a new IP address and register with a new CSCF-entity whenever it enters a new visited Domain. 

The H.323 Call-Control plane will be overlaid on top of the IP plane. Hence, each mobile H.323 terminal that is GPRS attached always will be located in some Domain. As the mobile H.323 terminal roams across the IP plane and executes GPRS Routing Area location-updates, it should be informed whether the Domain boundaries have been crossed. If the Domain boundary has been crossed, the mobile H.323 terminal will have to acquire a new IP address and register with a CSCF-entity in the new visited Domain. Therefore, a mechanism should be implemented in the 3G all-IP network that will indicate to the mobile H.323 terminal whenever it has crossed the Domain boundaries. This mechanism, for example, may employ the SGSN to inform the mobile H.323 terminal (e.g. in the RA Confirmation message) that it has crossed the Domain boundary. Another alternative may be to incorporate the Domain information into the RAI. When crossing the Domain boundary, the mobile H.323 terminal does not need to know the identity of the new visited Domain. It should be only informed that the Domain boundary has been crossed. 
The mobile H.323 terminal's de-registration procedure in the previously visited Domain may be explicitly performed by the mobile H.323 terminal or this task may be executed by the HSS.
2. Registration Scenario

The following steps exemplify the RAS-registration procedure for a roaming mobile H.323 terminal:

1. Upon entering a new visited Domain, the visiting mobile H.323 terminal will acquire an IP address in the visited Domain. The visiting mobile H.323 terminal will maintain this IP address during its stay in the visited Domain. 

2. Upon acquiring the IP address, the visiting mobile H.323 terminal will multicast the Gatekeeper Request (GRQ) message over the multicast channel.

3. Multiple CSCFs may respond with the Gatekeeper Confirmation (GCF) message and offer the RAS-registration service to the visiting mobile H.323 terminal. Each CSCF should be able to indicate its "registration priority" (e.g. "traffic load") in the GCF message.

4. The visiting mobile H.323 terminal will initiate the RAS-registration procedure by sending the Registration Request (RRQ) message to the selected CSCF.

5. The selected CSCF will inform the visiting mobile H.323 terminal's HSS about its location (it will convey to the HSS the IP address of the visiting mobile H.323 terminal). In addition, the selected CSCF will also offer its call processing service for the visiting mobile H.323 terminal by sending to the HSS the IP address where the call processing messages (destined for the visiting mobile H.323 terminal) should be sent.

6. The HSS may accept the offer or select a different CSCF (e.g. a CSCF in the home Domain). If a different CSCF has been selected, the HSS will return to the CSCF (in the visited Domain) the IP address of the CSCF (e.g. in the home Domain) that should handle the call processing for the mobile H.323 terminal.

7. The IP address of the CSCF that the visiting mobile H.323 terminal should use when initiating a call is sent to the mobile H.323 terminal in the Registration Confirmation (RCF) message.

3. Conclusion

This contribution discusses the need for partitioning the Call-Control plane into Domains. It also specifies that whenever the mobile H.323 terminal enters a new Domain it should acquire an IP address and RAS-register with a CSCF-entity in the respective Domain. In addition, this contribution identifies the need for a mechanism to inform the roaming mobile H.323 terminal whenever it crosses the Domain boundaries. It is recommended that the material presented in this contribution be discussed and adopted by the 3GPP WG S2.


