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1. Introduction

At the last meeting of SA4, several companies presented their views on the selection of appropriate control protocols and video codecs for streaming applications. Many contributions promote MPEG4 visual simple profile level 0 codec, because it may optional be used in the 3G video phone 3G-324M. Reusing codecs is beneficial from a implementational point of view but may not fulfil 

· Optimal visual quality for streaming,

· Content provider’s needs,

· Flexibility for different classes of terminals or

· Optimal integration to the UTRAN parameterisation , such as unacceptable transport overhead or handover scenarios.

Therefore SA4 should investigate both

· Visual quality of the codec for different streaming scenarios and

· The optimal integration of this new service to the UTRAN.

2. Video Coding Issues

Today internet streaming technology is only used in the PC-world. Therefore content providers of streaming content rely on widely used PC settings such as 

· Display size (min 640 x 480),

· Complexity of decoding (e.g. Pentium III, 450 MHz, 32MB)

· Available bandwidth (V.90 or ISDN-connections).

However in the mobile environment this is not valid. For example the available bandwidth may vary due to handover or there are handheld UEs with small display, such as 80 x 100 pixels or PDA-like UEs that can display 240x160 pixels.

In order to fulfil different requirements of UEs the content providers can use two different implementations of a video codec.

2.1
Scalable Video Coding

The scalable video coding techniques allow to support scalability in two directions:

· Temporal Scalability
By the reduction of frame rate, both the required transmission bandwidth and the computational complexity can be reduced.

· Spatial Scalability
By allowing different resolutions of the picture, both the computational complexity (+memory) can be reduced and different UE display sizes can be supported.

By these scalability techniques the streaming server can decide whether the terminal shall receive only a base layer video stream and/or one or several additional enhancement layer streams that enhance the base layer stream by temporal or spatial information. Or all streams are delivered to the receiving terminal that may decide how many layers it may decode according to its internal restrictions

The scalability feature is not supported by MPEG-4 visual simple profile level 0 or 1. However MPEG-4’s visual simple scalable profile allows both kinds of scalability. The usage of this profile may be restricted due to 

· Additional decoding delay according to the decoding of B-VOPs

· High reliable transmission of the base layer, because the enhancement layers require the lower layer

· Coding efficiency may be much lower than compared to a stream coded with simple profile.

2.2
Multiple Coded Streams

If the current techniques or performance of coding are not suitable then it is also possible to generate several video streams of one scene with different coding parameters. This may be optimal for a particular setting of available bandwidth of the UTRAN and of the UE’s specific characteristics. But open questions are

· Is it acceptable for the provider to store the same content several times and spend lots of extra disc space?

· Can a streaming server / streaming protocol / pre-recorded video stream provide the seamless flipping from one stream to another due to bandwidth changes of the network?

· Do control protocols support such features?

3. Network Issues

The streaming service can not only be seen as an end-to-end issue. According to the chosen codecs the server / client has to deliver QoS parameters for the bearer selection during call setup. Additional if the RNC has to change the QoS parameters during the streaming session, the RNC must have the possibility to signal new restrictions to client/server, before changing the transmission properties.

4. Conclusion

This paper gave an rough overview of two different video coding techniques to support the particular characteristics of the mobile network and the user’s terminal. Taking into consideration that the available capacity on air is the most valuable one then we would promote the usage of multiple coded streams technology due to the optimal video coding efficiency. In addition if this step is followed then there are many open questions such as how to perform the seamless change of video streams from the point of coding algorithm and control protocol. Finally SA4 should also provide particular QoS parameters for an optimal integration of the MM streams to the underlying network.
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