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1. Introduction
The IVS work item for "Improved Video Support for PSS and MBMS" [1] involves evaluating the benefits and deployment scenarios of both scalable and non-scalable video based on H.264/AVC. This contribution provides results comparing scalable coding based on SVC with optimized non-scalable H.264/AVC coding.
Previously, it was reported that SVC can provide 10-17% bit rate reduction over simulcast [4]
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[5], when the SVC reference software, JSVM [2], is used to generate simulcast coding results. In a recent contribution, we showed that similar bit rate reductions can be achieved without SVC, just by using optimized H.264/AVC encoding [6]. In these experiments the KTA software provided by VCEG was used [3].
In the present contribution, we compare QVGA/VGA encoding using SVC and an optimized H.264/AVC encoder. The results show average SVC bit rate costs of 5.6% and 28.1% over non-scalable H.264/AVC coding at QVGA and VGA resolution, respectively. On the other hand, the results show that SVC provides only 2.9% bit rate reduction over H.264/AVC simulcast. Given SVC-related complexity impacts on clients and network [7], we believe that these numbers do no justify SVC support in 3GPP systems.
2. Experimental setup
In our experiments, we used the publicly available JSVM 9.17 and KTA 2.3 software packages [2]
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[3]. The simulation settings were aligned with the current working assumptions on IVS [8] and the VCEG recommended simulation conditions [9].

The following test sequences were used. For each sequence we used a basis resolution (QVGA) and an enhanced resolution (VGA), so as to compare SVC spatial scalability against H.264/AVC coding.
	Sequence
	Basis resolution
	Enhanced resolution

	CrowdRun
	QVGA, 12.5 Hz
	VGA, 25Hz

	Seeking
	
	

	Crew
	QVGA, 15 Hz
	VGA, 30Hz

	Soccer
	
	


For SVC encoding, we used the scalable baseline profile. For H.264/AVC encoding, we used baseline profile for encoding of the basis resolution, and high profile for encoding of the enhanced resolution. Thus comparable coding tools were used in the SVC and H.264/AVC simulations, as shown in the table below. Note that KTA was operated in H.264/AVC mode, which means that only H.264/AVC coding tools were used.
	Coding options
	Basis resolution
	Enhanced resolution

	B pictures
	No
	Yes

	8x8 transform and intra prediction
	No
	Yes

	Entropy coding
	CAVLC
	CABAC

	Number of active reference pictures for list 0
	2
	2

	Number of active reference pictures for list 1
	Na
	2

	Deblocking filter
	Yes
	Yes

	Weighted prediction
	No
	No

	Prediction structure
	IPP
	IbBbP

	Intra period
	12 frames for
12.5 fps sequences 
14 frames for
15 fps sequences
	24 frames for 25 fps sequences

28 frames for 30 fps sequences

	Search range
	64
	64


For KTA simulations, we used a QP range of 22-37. For JSVM simulations, we used {37,33,29,25} as base layer QPs, and a QP offset of 2, i.e. the corresponding enhancement layer QPs were {39,35,31,27}. We provide sample configuration files for JSVM and KTA along with this document in order to allow reproduction of results.
3. Results

Detailed simulation results can be found in the accompanying Excel document. On average, SVC induces average bit rate costs of 5.6% and 28.1% over non-scalable H.264/AVC at QVGA and VGA resolution, respectively. The average SVC bit rate reduction over H.264/AVC simulcast is 2.9%.

4. Discussion

As shown above, SVC encoding using the JSVM reference software provides only marginal gains compared to optimized H.264/AVC simulcast encoding. Given SVC-related complexity impacts on clients and network [7], we believe that these numbers do no justify support of SVC in 3GPP systems.

The KTA software uses optimized encoding techniques, which apparently comes at the cost of encoding complexity. Similar techniques could certainly be applied on the JSVM software, and for non-scalable operation this can be expected to result in similar improvements in coding efficiency. However, when it comes to the scalable operation of JSVM, the complexity increase associated with such optimized encoding techniques can be expected to be much higher than for non-scalable operation, as of the complex layer dependencies imposed by SVC. It yet needs to be proven how much gains SVC can provide over non-scalable coding assuming optimized encoding with comparable complexity.
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