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1 Introduction

In the S4#12 meeting, the issue of phases in the streaming standardisation was briefly discussed. The present contribution outlines a possible division of streaming functionality into two phases. The first phase should include a complete basic streaming service, and is referred to as basic streaming. The second phase builds on the first phase and includes additional compatible functionality.

The proposal is that the first phase is completed for 3GPP release 4 (Rel4), while the second phase is completed for 3GPP release 5 (Rel5). The PSS WI approved by TSG-SA in June specifies R'00 (end of 2000) as the completion date. The current proposal would hence mean an alignment to the release dates.

2 Decision criteria

The two following high-level criteria have been used as basis for decision on which functionality should be included in which phase.

2.1 Appealing applications

In deciding which functionality should be included in the basic and which should be included in the advanced version, it should be ensured that all initial relevant applications are covered using the basic set of functionality. Examples of such applications are given in section 5.

2.2 Compatibility between phases 

Compatibility between the two versions shall be ensured. This means that:

1) a terminal with a Rel5 version of streaming must be able to access services build according to Rel4.

2) a Rel4 terminal must be able to use services, built with the functionality defined for streaming in Rel4, in a Rel5 network. 
3) it is desirable that a Rel4 terminal when accessing a Rel5 service is able to get at least a minimal service. It is, in any case, an absolute requirement that a Rel4 terminal is able to gracefully disconnect from a Rel5 service without the need for user interaction.

The standardisation status of streaming related protocols has also been taken into consideration when the two phases have been defined. A protocol or functionality under construction or under revisioning (for example in IETF) could be left for the advanced version if it is not essential for the basic version of streaming services.
3 Basic version in Rel4

With the protocols and functionality described in the sequel, it is possible to build attractive streaming services. They form a minimal set but do not include features like terminal capability exchange, security, digital right management and billing/charging. These and possibly other mechanisms should be parts of the extended streaming in Rel5.

3.1 Session Protocols and Data Transport

The way to find a streaming service and how to invoke the streaming application is only partly included in Rel4. Session establishment (i.e. retrieval of session parameters) is not a core S4 responsibility. 3GPP-S4 should establish Liaisons with appropriate bodies and groups such as WAP, W3C, IETF and 3GPP-T2 in order to define methods for service invocation.

Rel4 should include:

· One protocol for session control with methods for session set-up (including description of content encoding), session control and session teardown.

· Transport protocols

· Transport formats

Strong candidates, already discussed in S4, are RTSP with a subset of mandatory methods for session control, and TCP/IP and RTP/UDP for transport and RTP payload specifications for the agreed set of codecs. Re-transmission aspects may be further investigated.

3.2 Media types and codecs

A minimal set of mandatory supported codecs in the terminal should be defined. With the following media types it is possible to create appealing streaming applications:

· Speech

· Video

· Still images

· Text

3.3 Presentation control 

For streaming services, which use a combination of different media, it is important to be able to control the layout and timing/synchronisation of the media objects. Rel4 should therefore include presentation control functionality. 

One possibility is to use SMIL as a starting point for this functionality. 

3.4 Inter-working with core network services

Other services under standardisation in 3GPP may use streaming as a part of their service. Co-ordination of requirements between mainly the T2 and S4 groups is therefore required. The service should be able to interwork with information oriented network elements that are commonly used on the Internet. For the basic version the interworking with the following element could be considered:

· Caches

.

3.5 Mobile Streaming Requirements for radio bearers

Operators need recommendations in order to design their network to be efficient also for the streaming service. A part of the streaming solution in Rel4 is therefore:

· Description of the streaming service

· Recommendation for the radio bearers to be used for streaming services.

· Characterisation tests
It is not possible to mandate specific radio bearers for a streaming application, but a “Best Practice” description or implementers guide should be produced.

4 Extended version in Rel5

Release Rel5 is expected to be ready in December 2001. Included below is a non-exclusive list of functionality for possible inclusion in Rel5.

4.1 Session establishment and user preferences

It is desirable to have an “automatic” method to handle different characteristics of media and terminals. Capability exchange that covers both media characteristics and terminal capabilities should be included in Rel5. A negotiation and mismatch resolution mechanism should also be defined. The standardised method should also cover the possibility to have individually defined user preferences. 
4.2 Protocol

The streaming protocols used for the basic version could be augmented with new functions such as the possibility to easily handle:

· Media Gateways
· Proxies
The transport protocols could further include:

· New payload formats (see Codecs)

4.3 Codecs

The set of mandatory media types might be extended with the following:

· Audio

· Vector Graphics

Other media types may also be considered.

4.4 Security

Security has many aspects, some of which are listed below:

· Authentication

· Secure end-to-end transport

· Digital Rights Management

· Connection to electronic commerce

These should be considered for inclusion in Rel5.

4.5 Interworking with core network services

There are many more aspects of interworking with the core network than are covered in the basic version. The possibility for the operator to handle streaming as a separate service may be interesting. The possibility to have streaming services interworking with positioning services opens up for many interesting applications. 

· Billing and charging

· Positioning services

· Push

5 Examples of streaming applications  

The bit-rates of mobile streaming applications may range from extremely low (below 100 bps) via medium bit-rates in the range of tens of kbps to high bit-rates between 64 and 384 kbps. The same application may also be implemented using different media types dependent on the bit-rate. Below is a non-exhaustive list of application examples, all of which are possible to implement (in some cases with some limitations) using the Rel4 version of the streaming service.

· News Services

A news service will allow mobile users to access the latest news from different areas (e.g. politics, sports, business, and economy). 
· Traffic information

Traffic information is a service that allows a mobile user to access traffic information either in symbolic from (text and/or maps) or as real images (still or moving).

· Surveillance

There are many applications that could be described as surveillance. Accessible cameras that cover the home are one possible application. Generally accessible cameras that show public places like schools and kindergarten is another. Rel5 security will be required in some situations.

· Advertisements

Advertisement has the potential to be an important application in 3G networks. Many types of media and combination of media are possible for advertisement purposes. The streaming solution should integrate seamless with browsers, something best accomplished if the invocation of the streaming is done in a well accepted way (it could for example be done by some well known and on internet well spread method).  The combination of streaming, positioning and push made possible in future releases will form an even more powerful base for advertisement applications.

· Entertainment (music, video, artistic presentations)
All types of media could be used for entertainment purpose but the first one to surface is probably audio and video (moving images and sound). Wireless access to streaming music could for example be used to preview music or video before buying it. Short previews or media with low quality probably do not need to be protected. Streaming of content intended for consumption will in many cases need a DRM system that makes it possible to pay and protect the material. Higher bit-rate high quality audio and video may be part of Rel5. 
· Karaoke

Online Karaokee accessible from everywhere could possible be an application in a wireless environment. Depending on the bitrate (i.e. costs) used for the service different types of Karaokee applications could be envisaged. Higher bit-rate high quality audio may be part of Rel5.
· Tourist guide

Tourist information, guided tours an position depended condition could possible be very important application in a 3G system. The application could be as simple as the pre-recorded guided tours available today (or even simpler with text only information) or much more advanced multimedia presentations where the information selection is based on the position of the terminal. As for all applications where combination of different media is used presentation control is important.

6 Conclusions

A split of streaming functionality between two proposed phases, the first for a basic version and the second for an advanced version, of the streaming service are proposed. The split is based on the principles of compatibility between releases and on functional completeness in terms of initial applications. 

The basic version should be finalised for Rel4, and the advanced version should be finalised for Rel5.
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