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1.
Introduction

For 3GPP MSS and PSS services in Rel6, H.264 has been proposed as a new video codec [1]. This codec has been advertised to offer significant compression efficiency over H.263 Baseline Level 10 for certain applications and typical mobile data rates. 
It is important to evaluate the compression efficiency and the complexity of encoder and decoder to understand the feasibility of its use in 3GPP services. All investigations shall be done in environments, at picture sizes, at bit-rates that are relevant for applications in focus at 3GPP (mobile devices). An important point is if the efficiency increase justifies the complexity increase. 

This contribution addresses this topic and presents some simulation results.

2.
Complexity

We feel the knowledge of the codec complexity is important when considering feasibility of the introduction of a full H.264 service into 3GPP Rel6 MMS, PSC, and 3G-324M systems. 
In S4-030739, complexity analysis results were presented for the decoder. For certain applications, however, the complexity of the encoder is relevant as well. Such applications include MMS, PSC, 3G-324M. It is well known that the complexity of the encoder is linked to the quality level the encoder provides. Hence the important analysis is to evaluate the complexity at a known quality level, for a known and qualified HW and SW platform. 

Such a complexity analysis is currently not available.
In order to reach a correct conclusion on the complexity, we propose that SA4 should address the task of performing an appropriate complexity analysis. The results shall allow to judge on the feasibility of implementation of H.264 for mobile devices which are in focus for 3GPP specified services.
3.
Description of the experimental setup

Reference implementations of H263 Baseline Level 10 (TMA 2.0) and H.264 Baseline Level 1b (JM7.3) were used to compare the compression efficiency. 

The results of the tests compare the required datarate with both codecs in order to reach the same quality level.

On the other side, tests for different datarates and same sequences will show PSNR evolution depending on datarate for both codecs (rate distortion curve). 
The following settings were used.

3.1 H.263 Simulations

1. 17 video clips shown in the following table were used.

2. Full original videos were evaluated as shown in Table 1 Video Source Data
3. 15 fps (fixed)

4. The Qp value was varied to compute R-D curves for all sequences. 
5. A target bitrate for H.263 was set to 64/128 kbps for the quality tests.

6. 14 P frames were used between I frames. I frames are useful in preventing propagation of distortions due to channel errors in wireless networks. 

7. 1 GOB per frame was applied
8. The PSNR was noted for each sequence across resulting bit rates.

3.2 H.264 Simulations

1. For the above sequences, the Qp value was varied to achieve a range of average bit ratres and PSNR was noted. 

2. JM7.3 did not have proper support for splitting frames in to smaller slices of a set slice size value. This support was added and 160 bytes were specified as target slice size.

3. When a macroblock size exceeded 160 bytes, the Qp value was not reduced further and the Rd_ Curve computation was stopped.
4. One reference frame was used for motion estimation.

5. CAVLC was used for entropy coding.

6. Deblocking filter was switched ON

7. Additional settings: FMO OFF, slides ordering OFF
Table 1 Video Source Data

	Clip Name
	Number of frames at 15fps

	Trevor
	75

	Susie
	75

	Silent
	150

	Salesman
	224

	News
	100

	Mthr_Dotr
	480

	Miss_America
	75

	Grandma
	435

	Foreman
	200

	Container
	150

	Coastguard
	150

	Claire
	247

	Carphone
	191

	Table
	150

	Hall monitor
	165


3.3 Results

The results are shown in the figures below.
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4.
Evaluation of the Simulation Results

When comparing the coding efficiency of H.263 and H.264, the relevant information is the increase of bit-rate needed for H.263 to achieve the same level of PSNR quality for H.264. The results of this analysis are shown in the table below, for some interesting example bit-rates. 

	Name of Sequence
	Example H.264 Bit-Rate (kb/sec)
	Equivalent PSNR Quality H.263 Bit-Rate (appr.) (kb/sec)
	Ratio of Bit-Rates of H.263 / H.264 for Equivalent PSNR Quality

	Carphone
	20; 30; 60
	32; 45; 86
	1.6; 1.5; 1.43

	Foreman
	30; 40; 60
	48; 62; 96
	1.6; 1.55; 1.6

	Mthr_dthr
	20; 30; 60
	30; 45; 95
	1.5; 1.5; 1.58

	Salesman
	20; 30; 60
	28; 42; 82
	1.4; 1.4; 1.37

	News
	20; 30; 60
	30; 45; 92
	1.5; 1.5; 1.53

	Claire
	20; 30
	33; 48
	1.65; 1.6

	Coastguard
	30; 60
	50; 90
	1.67; 1.5

	Container
	20; 30; 60
	38; 53; 96
	1.9; 1.77; 1.6

	Grandma
	20; 30; 60
	28; 43; 82
	1.4; 1.43; 1.37

	Hall monitor
	20; 30; 60
	32; 48; 93
	1.6; 1.6; 1.55

	Miss America
	20; 30
	32; 48
	1.6; 1.6

	Silent
	20; 30; 60
	28; 38; 78
	1.4; 1.27; 1.3

	Susie
	20; 30; 60
	28; 40; 82
	1.4; 1.33; 1.37

	Table
	30; 60
	43; 85
	1.43; 1.42

	Trevor
	20; 30; 60
	28; 40; 78
	1.4; 1.33; 1.3


5.
Conclusion
The analysis of simulation test results shows a stronger dependency of the bit-rate ratios for various sequences than for bit-rates for a certain sequence. The most important result is that the coding efficiency lies in the range of 1.4…1.7 approximately.
On the other hand, as pointed out, the complexity of the encoder is an important piece of information for certain 3GPP Rel6 services including MMS, PSC, and 3G-324M. However, the complexity figure of H.264 encoder is not known reliably for the 3GPP targeted application scenarios.
In order to reach a correct conclusion on the complexity, we propose that SA4 should address the task of performing an appropriate complexity analysis.

When these figures will be available, a judgement on the feasibility of H.264 introduction into 3GPP Rel6 services will become possible. The judgement shall be based on the balance between coding efficiency increase and complexity increase when migrating from H.263 to H.264.
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