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1 INTRODUCTION

The purpose of this paper is to highlight some mobile terminal related call control protocol issues. The contribution will concentrate on terminal implementation issues. The starting assumption for this contribution is that both SIP and H.323 can take care of rel.00 PS domain call control (with modifications).  If new major technical advantages can be later found supporting any of the protocol, they may have influence to these considerations.

2 TERMINAL CABABILITIES AND CATEGORIES

In general, supporting All-IP functionality is a challenge for a mobile terminal. Key issues for a portable terminal are size, operating time and "look and feel" together with proper functionality.  Introduction of All-IP should improve terminal functionality, but could bring negative impact to some of those features above, if not properly taking those into account early enough.

Originally, multimedia and "real-time IP" related technology were assumed to be used only in high-end terminal products, including communicators and PC / PDA –type of terminals as an "add-on" feature. Size or low costs are not the main drivers (even are also important!) for these product categories, so increased costs for IP or multimedia may be tolerated. For these products, it is not so important whether IP related protocols take 100 Kbytes or 2 Mbytes, or if they need extra DSP's / MCU's to run this new software. On the other hand, there are always more features planned for these devices than can be practically implemented, therefore support of "real-time IP" would be competing of these same resources.

The picture is totally different, when targeting for All-IP, where PS domain will eventually dominate. This means, that all terminal categories, including basic "voice" terminals, should be able to support basic All-IP functionality, and basic protocols including Call Control should be implemented in all mobile phones. Traditionally, cellular protocols and operating systems have been rather light when compared to computer world. This enables rather optimized terminal structure, where memory size, processing power and operating times can be optimized to meet the cost and size expectations.   

3 All-IP TERMINAL FEATURES

Even though new technology innovations enable much better performance in future, the basic "mandatory" requirements should be minimized to allow room for new service needs. Even in future basic terminals, there will be much more memory, more processing power and bigger display than in current terminals. But still, there are even more new needs for these resources, and therefore one should carefully consider, what new protocols and other needs should be mandatory included in an All-IP terminal, and how to minimize their impact to costs, size and power consumption.

All IP option brings several new protocols and functions to a terminal:

IP stack (IPv4, Ipv6 or Ipv4/Ipv6 dual-stack, mobile IP, security etc.)

PS domain call control protocol (H.323, SIP or both)

Spectral efficiency implementation (header processing)

Of course, because of the existence of CS domain and legacy support, all (or most) existing SW is still needed in a terminal. 

When looking at these new protocol stacks, Call control protocols represent clearly the biggest stacks. These protocols, both H.323 and SIP, were originally designed for PC's and fixed IP networks, with very minor consideration of mobile applications. Especially in H.323, there are also a lot of "compulsory features" like set of supported voice codecs (including many codecs totally unsuitable for mobile environment).  There are lighter versions being planned, but still the protocols stack sizes are huge when compared to normal CS cellular stacks.

4 Rel.99 CALL CONTROL SELECTION vs. All-IP

H.323 has been selected as the  "transparent" PS - call control method for UMTS rel.99. This means, that one can implement H.323 as "an application" in a terminal itself, or one can use external devices like PC or PDA over a data link to run this application. Because of practical implementation reasons in rel.99 time frame, terminal implementations might be limited to high-end phones only, and the main usage of this application is really by external devices.  There are also doubts how well release 99 based technology can really support H.323 multi-media calls (e.g. delay performance)?

In some earlier studies, several items have been identified needing modifications for both H.323 and SIP. Therefore, the transparent rel.99 H.323 stack will be different than the potential H.323 rel.00 All-IP stack, so at least some level of duplication (if not two separate full H.323 stacks) would be needed, if trying to support both rel.99 and rel.00 H.323 based services with the same terminal. 

Therefore, from terminal implementation point of view, rel.99 call control selection would have only a minor (if any) effect when choosing rel.00 All-IP call control method.

5 H.323 AND SIP AS A TERMINAL IMPLEMENTATION

It is likely that cellular packet networks must eventually support both H.323 and SIP, even though only one CC method is preferred as "All-IP call control method". As indicated earlier, both of these protocols are rather heavy for terminal environment, and combination of those both would be a really large protocol stack, increasing cost, size and power consumption. This would be very undesirable, and should be avoided. Therefore, only one call control method for rel.00 All-IP terminal (for packet domain) should be required, and support of other CC protocols should be left voluntary. 

Nokia is looking at both H.323 and SIP as terminal implementations. With current protocol stacks that we are testing there is a significant difference in the protocol stack size, giving benefit to SIP, which currently is 3 – 4 four times smaller than H.323 protocol stack. Lighter "VoIP" version of H.323 called "SET" (=Simple End-point Type) has also been defined, the implementation being close to the size of SIP stack, but without real multimedia support. Since different multimedia (multimedia is NOT NECESSARILY VIDEO!) applications are foreseen to be one of the main drivers for All-IP applications, it may be dangerous to limit this functionality already in the beginning!

Even though there will be new versions of both protocols, we estimate that SIP will keep its advantage when comparing the size of the protocol implementation. One should still be careful when defining new features to be supported, that there should not be too much extra load over these CC protocols in order to support new "legacy" services (only a minimum set should be defined). This is an important issue for all mass-market terminals, and should not be neglected when making the selection. 

Internet related services including different browsers and messaging services will have a major role in All-IP networks. It is anticipated, that new service development will concentrate on mobile Internet related services, and as a part of "Internet protocol family", SIP has a clear advantage when introducing these new non-voice services to mobile networks. 

6 RECOMMENDATION

Nokia recommends SIP protocol to be selected as the single call control method for rel.00 All-IP System.  Even H.323 and SIP seems to be rather similar from functionality point of view, there are some differences when implementing these protocols in a resource limited mobile terminal. SIP seems to have advantages over H.323 when mobile terminals are considered. 







