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1. Introduction

There is already video specified in 3G-324M for conversational multimedia. The 3G-324M specification [1] has H.263 baseline video as mandatory. However, at least for the lower quality radio links that are foreseen to be used, the error robustness tools provided by H.263 baseline are not enough and instead one of the optional video codec configurations is needed. These had no names outside 3GPP as they were defined, but are now known as H.263 profile 3 level 10 [2] and MPEG-4 Visual Simple Profile / Level 0 [3].

For packet-switched streaming (PSS), the situation is different than for circuit-switched conversation. In the PSS case, we foresee that only IP packets without bit errors are forwarded from the radio links. We also foresee the usage of rather big IP packets. The reasons for the latter are a) to reduce burden on servers b) to reduce overhead from IP/UDP/RTP headers, and c) that efficient transmission over radio links can be achieved since bearers with retransmission of transport blocks are may be used.

2. Comparison of  3G-324M video alternatives for PSS

Since 3G-324M will be implemented in many 3G terminals, it is appealing to start to find a good candidate from the 3G-324M set. One should also bear in mind that any mandatory codec in the BAS version of PSS in Release 4 should preferably be upwards compatible with any future mandatory codec in the ADV PSS version in Release 5.

In order to have some guidance we have made a comparison of the three video alternatives from 3G-324M in the context of 3G PSS.
 Our conclusion, is that H.263 baseline gives a decent quality for Release 4, while leaving the field open for an upgraded solution in Release 5.

Our findings are the following

Coding efficiency: Around 5-7% gain for most sequences for both H.263 Profile 3 and MPEG-4 SP compared to H.263 baseline

Visual appearance: Less block artefacts for high quantizer in H.263 Profile 3. However, a postfilter can be used in the other cases to achieve similar effects.

Segmentation and packetization possibilities: H.263 baseline has less but enough flexibility by packetization an integral number of GOBs in each packet.

Robustness towards packet losses: No difference as long as each packet start with a picture or segment start code. Intra refresh rate can be varied in all profiles.

More direct comparison results for H.263 profile 3/Level 10 and MPEG-4 Simple Profile/Level 0 can be found in Tables 1 and 2.

Feature in Profile 3
Effect
Overall effect in PSS case

Advanced Intra Coding, Annex I
Improves I-picture coding with 10-20%
Improved coding efficiency for sequence <1%. Higher if there are many scene cuts.

Annex J, MV outside picture, 4 MV, deblocking filter
Improves P-picture coding with roughly 5-7% bits. Visibly less block artifacts for high quantizers.
Improved coding efficiency around 5-7%


Annex K, Slice Structured Mode
Arbitrary length segment that is independently decodable
Little effect because GOB granularity is enough

Annex T, Modified Quantization Mode
Small effects: Better chrominance at higher quantizers, more DQUANT values possible, better compression performance at extremely low quantizers, 
Very small for ordinary usage

Custom Pixel Aspect Ratio
Signals square pixel aspect ratio
No effect on coding efficiency. 

Table 1 Comparision H.263 baseline vs H.263 profile 3

Feature in MPEG-4
Effect
Overall effect in PSS case

Better Intra coding
Improves I-picture coding with 10-20%
Improved coding efficiency for sequence < 1%. Higher if there are many scene cuts.

MV outside picture, 4 MV
Improves P-picture coding with roughly 5-7% bits.
Improved coding efficiency around 5-7%2

Video packets
Arbitrary length segment that is independently decodable
Little effect because GOB granularity is enough

Data partitioning, RVLC
Better decoding if latter part of video packet has bit errors
None, because no biterrors

Custom Pixel Aspect Ratio
Signals square pixel aspect ratio
No effect on coding efficiency.

Header Extension Code
Redundant VOP information if VOP header is lost.
Useful for packet losses of first packet of a picture. RTP payload format for H.263 provides similar functionality.

Table 2 Comparison H.263 baseline vs MPEG-4 Simple Profile / Level 0

3. Signalling and transport

It is valuable for a streaming client to be able to get precise information about the encoding of content on an RTSP server. This can be achieved by an SDP message response from the RTSP server to a DESCRIBE command.

The SDP message can describe the encoding used by means of MIME types. A list of MIME types to be used can be found in [4], and we suggest that it is used for signalling in 3G PSS.

In particular, we suggest that one used the MIME video/H263-2000 and its optional parameters for profile and level. H.263 baseline corresponds to profile number 0, and level 10 gives support of QCIF and sub-QCIF resolution decoding, bit rate up to 64 000 bits per second with a picture decoding rate up to (15 000) / 1001 pictures per second. 

The RTP payload format associated with this MIME type is given by RFC 2429 [5]. It includes the possibility of redundant picture headers that may be useful if the first packet of a picture is lost. MPEG-4 has a similar mechanism called HEC (Header Extension Code). RFC2429  further includes a feature called video redundancy coding, that we recommend not to use.

4. Video in Release 5

Since H.263 baseline is a subset both of MPEG-4 and of H.263 ver 2 and ver. 3, we have the possibility of going for a more advanced video scheme based on either MPEG-4 or H.263 for the ADV PSS solution in Release 5 with guaranteed backward compatibility.

Exactly what features to include is for further studies.

3. Summary

We propose the following mandatory video codec for Release 4

· H.263 baseline

· Mime-type: H263-2000, with the parameters: profile 0, level 10

· RTP payload format: RFC 2429, without video redundancy coding
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� All video coding standards only describe the bitstream syntax and semantics. This leaves great freedom for optimizations of the encoder.  When comparing different coding options it is therefore important to use the same circumstances wherever possible. We have made comparisons with the different alternatives coded at fixed quantizer, roughly the same PSNR for the first picture and rate-distortion based motion estimation where the number of bits for the motion vectors are taken into account. Of course, further optimizations can be made for all tracks.


� The test sequences have been Silent Voice at 15Hz, News at 15Hz, Foreman at 10Hz and an Ericsson sequence called “3G” at 15 Hz, all in QCIF resolution. The stated coding gains are taken for video at roughly 50 kbps and the gains are 5%, 7%, 7%, 5%, respectively.
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