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1 Background

This document describes the Core Experiment on Granular Quality Scalability for H.26L.

A granular quality scalability (QS) mode for H.26L will be very useful for a variety of different applications, such as streaming video over the Internet for multicast and unicast scenarios. 

In such applications and for heterogeneous networks where we have to cope with different receiver capabilities and changing transmission conditions the bitstream should be dynamically adapted to the network quality-of-service, i.e. the available instantaneous bitrate and the actual packet loss characteristics. Granular quality scalability may also be suited for broadcasting scenarios where different levels of video quality shall be supplied. For further information on the application area of the QS mode refer to [1].

The purpose of this experiment is to 

· demonstrate the benefit of having the functionality of granular quality scalability in H.26L

· investigate the performance of the proposed QS-coding scheme in terms of coding efficiency

2 Description of the H.26L-QS Coding Scheme

The basic architecture of the H.26L-QS coding mode consists of a non-scalable base layer and a quality scalable enhancement layer which codes the residue between the original and the reconstructed frame. The base layer bitstream shall correspond to a minimally acceptable reconstruction quality, and this basic quality can be improved in a fine granular way corresponding to the amount of received bits in the enhancement layer bitstream.

As the enhancement layer coding scheme produces a single progressive bitstream, which can provide a very high quality, the stream can be truncated by the server or during transmission for every frame at almost any arbitrary point according to the available bitrate of the channel. Hereby all transmitted bits can be used at the decoder side to provide frames of improved quality. On the other hand the complete progressive bitstream can be transmitted using unequal error protection or priorisation capabilities of an underlying network and the receiver can decode all bits of a frame until the first appearance of bit errors or bit losses. 

A detailed description of the coding scheme used for granular quality scalability is given in [2].
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Fig. 1:
Principle of the H.26L granular quality scalability mode
a) The H.26L TML is used as the base layer to provide a base quality at a fixed bitrate. Quality scalable coding of individual residual frames is employed for the enhancement layer, since the transmission bitrate  is a priori not known at encoding time.

b) Truncation of the enhancement layer bitstream at the encoder or during transmission is possible at (almost) any arbitrary point. The receiver is still able to decode the whole truncated bitstream.
3 Simulation Conditions

3.1
Evaluation of the benefit of the functionality of the granular quality scalability mode in H.26L

Assuming a channel with time-varying bandwidth the quality provided by the QS-coder should be compared to the quality provided by simulcast transmission.

Test conditions

(The bitrates given below are examples and may be changed later on)

· H.26L QS-coder:

use TML-3 [3] for the base-layer at a fixed rate of 32 kbit/s and the QS-coder for the enhancement layer at a variable rate of 0-96 kbit/s

· H.26L simulcast:

TML-3 3-layer or 2-layer simulcast at fixed rates of 32+ 40+56 kbit/s (for 3-layers)

· vary the bitrate  between 32 kbit/s and 128 kbit/s for QCIF, for example by using a ramp function and/or bitrate variations that are typical for existing channels, for example a mobile system like GSM or GPRS, and decode the bitstreams at the rate available at that time, i.e. the number of received bits for each video frame.

· use a simple rate control by choosing the QP on a frame basis

· use a constant frame rate

· use a constant I-frame period, as it is necessary for switching between different simulcast streams

· compare the visual quality by a side by side demonstration

· generate RD-graphs, i.e generate graphs distortion-over-time for certain bitrate-over-time profiles

3.2
Evaluation of the coding efficiency of the QS-coder

Assuming channels with different fixed bitrate (multicast scenario) the quality provided by the QS-coder should be compared to the quality provided by simulcast transmission.

Test conditions
(the given bitrates are examples and may be changed later on)

· use same conditions as for 3.1, but with constant bitrates over time

· encode the bitstream for example at the following rates 48, 64, 96, 128 kbit/s for QCIF

· H.26L QS-coder:

TML-3 base-layer at a fixed rate of e.g. 32 kbit/s and enhancement layer at 16, 32, 64, 96 kbit/s

· H.26L simulcast:

TML-3 3-layer (or 2-layer) simulcast at 32+40+56 kbit/s, (32+96 kbit/s for 2-layer simulcast)

· for the example given above compare:

	H.26L QS-coder
	H.26L 3-layer simulcast
	H.26L 2-layer simulcast

	48 kbit/s (base32+enhance16)
	32 kbit/s (layer-1)
	32 kbit/s (layer-1)

	64 kbit/s (base32+enhance32)
	32 kbit/s (layer-1)
	32 kbit/s (layer-1)

	96 kbit/s (base32+enhance64)
	40 kbit/s (layer-2)
	32 kbit/s (layer-2)

	128 kbit/s (base32+enhance96)
	56 kbit/s (layer-3)
	96 kbit/s (layer-2)
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