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1 Introduction

The chief considerations for specifying a multimedia codec for H.323 terminals on 3G networks are the packet losses and payload errors that will occur due to the error prone nature of the radio link and network congestion. Handling errors using low-bandwidth, low-delay techniques will be critical to the success of H.323 terminals on 3G networks. To do so, a good error pattern is required.

Because of the routing methods used in IP, any terminal that changes its network point of attachment will have to change its IP address.
 3G terminals are expected to roam between fixed and mobile networks, between public and private as well as between PLMN’s with different access technologies.
 This has serious implications for 3G H.323 terminals: if the IP address changes during a call, a disruption of service will occur. How this is handled affects the overall error pattern for 3G networks. One method for dealing with this problem is Mobile IP. In this paper Mobile IP is presented briefly and a recommendation is made to require 3G H.323 terminals to use Mobile IP.

2 Mobile IP

Simply put, Mobile IP comes into play when a terminal (host in Internet parlance) discovers it is away from home. That is, it is connected to different subnet. It then registers a care-of address with its Home Agent, either directly or through a Foreign Agent. Hosts or routers attempting to communicate with the away host will still send packets to the away host’s original IP address. These are then forwarded by the Home Agent, either directly or through a Foreign Agent, to the away host, which sends return packets directly to the source (usually).

As detailed in TR 23.923 version 0.8.0, Mobile IP can be efficiently deployed over GPRS. In that document, a good argument is made of using Mobile IP as the general roaming solution for IP based services. However, there are additional considerations specific to H.323 terminals that should be addressed.

2.1 Efficiency

H.323 terminals require low delay and jitter. Clearly, in certain situations, routing packets from a sending host to a Home Agent and then forwarding them to the receiving host could substantially increase the number of hops a packet makes. Each hop will add some amount of delay and introduce a degree of jitter. Within the IETF, there is currently a proposal, in draft form, that provides a route optimisation mechanism.
 Essentially, any node can cache in a (Binding Cache) the IP address used by the receiving host on the visited link. This allows packets to be routed directly, without using the Home Agent as an intermediary. This method could potentially allow packets to follow a route to a mobile host that was no different than if the mobile host was a permanently attached host on the link it was visiting. This proposal is essentially host specific routing, which has scaling problems. However, if the Binding Cache used by a node used an LRU scheme for disposing of potentially stale addresses, the scaling problem goes away. Packets will still reach their intended destination because they can always be forwarded to the Home Agent. The Home Agent will in turn send a Binding Update to that node, which can then refresh its Binding Cache.

Should this draft proposal not progress to RFC status within the IETF, other mechanism can be applied within H.323 itself to provide route optimisation. Communication streams (RTP, RTCP, RAS, Q.931, and H.245) could be sent through the Home Agent for reliability. Media and data streams (e.g., AMR, MPEG-4 Visual, T.120, etc.) could be routed directly if the mobile H.323 terminal informed the sending H.323 terminal of its current IP address.
 Obviously,  a tightly orchestrated IP address update would be required during hand-over events.

From the above discussion, it seems the performance issues associated with Mobile IP could be solved in some fashion.

2.2 Packet Loss During Hand-over

Regardless of how the issue of a changing IP address is dealt with, it is likely that there will be lost or delayed (for real-time communications, delayed is equivalent to lost) packets during hand-over. The important thing then is to characterise this loss so that compensatory methods can be specified. That characterisation is specific to the IP mobility method used.

3 Conclusion

By specifying the use of Mobile IP for H.323 terminals, three things are achieved:

1. A method for being able to establish and maintain communication after a mobile H.323 terminal has changed its IP address

2. The effect of the mobility solution with regard to the overall error pattern can be characterised

3. The output of H.323 within a 3G terminals is established to be IP packets.

This last point is important. One can conceive of other methods by which a 3G H.323 terminals could communicate with any H.323 terminal with outputting IP packets itself. However, any of these methods creates a large burden in terms of specification and implementation. Additionally, performance improvements can still be achieved by spoofing IP. The important thing is that the H.323 portion of a 3G terminal have a clear, established, and consistent interface to the network.
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