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1. Overview

This document presents different aspects that we propose to follow for introducing H.264 / MPEG4 AVC into 3GPP services. This paper also comments some of Nokia’s proposal as stated in [1]. The term 3GPP services stands for Multimedia Messaging Service (MMS), Packet-Based Streaming Service (PSS) and Packet-Based Conversational Service (PCS). New evolving services, such as MBMS may also make benefit of this new codec.

2. Introduction

Siemens highly welcomes the proposal to use H.264
, due to its excellent properties compared to other technologies. H.264 shows the following main features, such as

2.1. Improved compression methods compared to H.263

2.2. Error robust capabilities

2.3. Network adaptation capability

The designers of H.264 introduced 3 profiles that represent different kind of applications. The methods of each profile differ, however there is a basic kernel that is used by all 3 profiles. The levels itself are scaling e.g. the data rate, image size, memory or computational power. 
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Figure 1 Overview of H.264 Profiles

3. Requirements for H.264 Usage for 3GPP Services

As seen from the previous figure the H.264 experts intended the baseline profile to be used in mobile environment. This gives good quality whereby the required memory and computational performance is achievable for mobile devices.

3.1 Decoder Requirements

The exact specification of the decoder part is very essential for compatibility. For example the REL-4 file format MP4 that was changed to 3GPP file format 3GP in REL-5 is still generating much confusion whether the 3GPP-MP4 format is the same as ISO/IEC MP4 file format or not. This allows much room for interpretation! Therefore it is highly recommended not to define a special version of H.264 decoders and/or to mandate special additional features that are only mandated for 3GPP services. 

Siemens recommends the usage of H.264 baseline decoder with support of all mandatory feature set. By this 3GPP specification mandate a H.264 compliant standard. Additional features as the SEI (Supplemental Enhancement Information) are optional in H.264 and shall not be introduced to 3GPP. This would lead to specific versions of H.264 for 3GPP only and may lead to incompatibility problems with devices that are baseline-conform but do not support SEI. 

We propose to use the “output order conformance”, because we see this more suitable for mobile devices with limited computational power and memory. We expect a high burden on the complexity when “output timing conformance” would be required.

3.2 Encoder Requirements

The encoder allows much more flexibility as the decoder. In the case that only a subset of available features of a profile is used, the encoder still produces a standard compliant bit stream. The idea by [1] to generate H.264 bit streams that are also decodable by the other profiles than baseline makes much sense. 

However we see a strong need not to mandate such a limitation, because each baseline compliant 3GPP device would anyway be able to decode any baseline stream. In order to allow the reusability of video content for non-3GPP devices we recommend but not mandate to limit the encoding tools in such a way that also Main and Extended profile decoders can cope with this content. The constraint_set1 flag should be 1.
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Figure 2 AVC Profile Structure
3.3 Supported Profiles and Levels

We propose to support the baseline profile. Due to very limited resources, e.g. computational power, memory, battery or display capabilities we see a strong need to limit the supported levels to level 1. Level 1 allows the same image sizes, frame rate and bandwidth than of H.263 baseline (mandatory for all 3GPP services).
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For the time being we do not want to mandate any H.264 encoder/decoder in order to prevent cannibalization of the usage of H.263 technology and in particular in order to avoid the generation of new incompatibility issues. However we want to show by recommending that H.264 is the technology for the next video generation after H.263 established the video service market.

3.4 Backwards Compatibility and Future Migration

As the new video services are just reaching the market we see it as a wrong signal to start changing the status of H.263 and MPEG4 visual as specified in the appropriate REL-5 documents. Furthermore we recommend adding first H.264 capabilities (H.264 baseline profile at level 1) to see how the market reacts in a mid/long term run. So we expect that in a release after REL-6 H.264 baseline encoder may develop into mandatory besides H.263 and the appropriate H.264 encoder may grow to be recommended for MMS. So we see a smooth transition from today’s technology to step into next video codec area.

3.5 Others

As stated in [1] the RTP-payload format and the appropriate file formats additions in 3GP have to be included. We agree with the opinions proposed under section 3.1 and 3.2 of [1].

In [1], see section 3.5, rendering requirements are stated. We do not propose to mandate any display capabilities inside a 3GPP specification. It is exclusively up to the manufacturer’s decision which properties may be supported by the display. For H.264 baseline level 1 the frame rate is limited to 15fps.

4. Conclusion

This paper presents different aspects that are necessary to include a new video codec into the 3GPP specifications. We propose the usage of H.264 baseline level 1 as recommended without any additional requirements than defined by the H.264 standard. We propose a smooth transition from H.263 / MPEG4 visual to H.264 technology within an appropriate time frame without unsettling the evolving video service market. We expect that mandating H.264 baseline level 1 decoder and recommending H.264 encoder may be possible with the release after REL-6, whereby H.263/MPEG4 visual should still be supported as of today.
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