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1.
Introduction
This document discusses the efficiency, maturity and availability of different alternatives for enabling stereoscopic 3D services in 3GPP environment. It is pointed out that MVC based services have been found superior to “frame compatible” ones when it comes to both user experience and backwards compatibility. Based on these considerations, it is proposed to specify first MVC based solutions for which the required components are readily available and postpone definition of other configurations to 3GPP Release 12. As indicated in the time plan for “Mobile 3D Video Coding” study item (S4-120531), a goal for the SA4#69 is to agree a Release 11 WID on 3D stereoscopic video support. We propose TR 26.905 and the WID to reflect the analysis and proposals of this contribution.
2.
Analysis
2.1 Performance and compatibility with existing services

MVC has been found superior to frame compatible solutions in number of studies. E.g. the studies below compare MVC with different alternative solutions for enabling stereoscopic 3D services:

· 3GPP draft technical report on mobile stereoscopic 3D video (Draft TR 26905, SA4-120533)

· Mobile3DTV EU project’s “Results of quality attributes of coding, transmission, and their combinations“ study
· Vetro et al.: “Overview of the Stereo and Multiview Video Coding Extensions of the H.264/MPEG-4 AVC Standard”, Proceedings of the IEEE | Vol. 99,No. 4, April 2011
The following table provides a coding efficiency comparison between MVC, SBSF (side-by-side, full frames) and SBS (side-by-side, half resolution) approaches based on the data provided in draft TR 26.905. The required bitrates to achieve the target quality, defined as the middle quality point for MVC in TR 26.905 figures 13 to 16, are compared. It can be seen that:

· SBSF needs on average 24 % more bitrate than MVC to reach the same quality
· SBS needs on average 98 % more bitrate than MVC to reach the same quality
Table 1: Comparison of MVC, SBSF and SBS performance at aligned bitrates

	Fig.
	Sequence
	MVC
[kbps]
	SBSF
[kbps]
	SBSF /
MVC
	SBS
[kbps]
	SBS /
MVC

	13
	Flower
	250
	285
	114 %
	305
	122 %

	14
	Car
	530
	600
	113 %
	600
	113 %

	15
	Catepillar
	250
	320
	128 %
	700
	280 %

	16
	Horse
	720
	1000
	139 %
	2000
	278 %

	
	Average
	
	
	124 %
	
	198 %


The figures below illustrate the comparison at the selected rate points and the bitrate differences between three different approaches.
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Figure 1: Aligned rate points for MVC, SBSF and SBS in the case of Flower sequence
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Figure 2: Aligned rate points for MVC, SBSF and SBS in the case of Horse sequence

In addition to user experience considerations, MVC also provides superior features when it comes to backwards compatibility. As the second view is packetized into NAL units with an ID different to the base view, the legacy H.264 decoders are able to neglect those and play back the 2D base view service correctly. In contrast, a legacy H.264 decoder typically does not process frame packing arrangement SEI messages and therefore would display a frame-packed video on a 2D screen. It is also noted that MVC is not introducing any new coding tools to the existing H.264 High Profile decoders and thus the implementation cost associated with adding MVC support to H.264 encoders and decoders is minimal.
2.2 Maturity and availability of service components
The following table summarizes the options for enabling different stereoscopic 3D solutions for specific 3GPP services. For all services the required enablers for both H.264/MVC and frame compatible H.264 are listed. The colour coding refers to the availability and maturity of the component – green representing a readily available option, orange representing a component not fully specified. 
Table 2: Components enabling different potential 3GPP services
	
	H.264/MVC
	Frame Compatible H.264

	Service
	Packetization
	Signalling
	Packetization
	Signalling

	DASH
	AVC FF (1)
	OK (3, 4, 5)
	ISOBMFF (6)
	OK (5, 8)

	MMS
	AVC FF (1)
	OK (3)
	ISOBMFF (6)
	Missing (9)

	PSS
	MVC RTP (2)
	MVC RTP (2)
	AVC RTP (7)
	Missing (10)

	MTSI
	MVC RTP (2)
	MVC RTP (2)
	AVC RTP (7)
	Missing (10)

	MBMS (streaming)
	MVC RTP (2)
	MVC RTP (2)
	AVC RTP (7)
	Missing (10)


Notes:
(1) 
AVC file format (ISO/IEC 14496-15) supports MVC. 

(2) 
RTP payload and MIME/SDP signalling for MVC under development at IETF: http://tools.ietf.org/html/draft-wang-avt-rtp-mvc-05
(3) 
“Media bucket MIME type”, see RFC 6381, section 3.3 – 3.7.
(4) 
Dependent representations in MPD.

(5) 
“urn:mpeg:dash:stereoid:2011” role in MPD.

(6) 
ISO base media file format (ISO/IEC 14496-12) supports restricted scheme signalling, which can be used for frame compatible stereoscopic video (as already included in the 3GPP Mobile 3D Video Draft TR).

(7) 
H.264 RTP payload format, RFC 6184

(8) 
FramePacking element in MPD

(9) 
As far as we are aware, no MIME signalling is under development for frame packing
(10) SDP attributes for frame compatible stereo under development in IETF: http://tools.ietf.org/id/draft-greevenbosch-mmusic-sdp-3d-format-00.txt
For the cases relying on SDP/RTP carriage, 3GPP could potentially define its own approach for carrying the stereoscopic video. However, we should avoid diverting from the IETF design and fragmenting the service space, unless there are immediate and urgent commercial needs for temporary solutions. 
3.
Proposal

Due to the reasons discussed above, we propose the conclusions of TR 26.905 to reflect the content of this contribution and request SA4 to work towards inclusion of the following stereoscopic 3D extensions to the 3GPP Release 11 services:

· MVC (H.264 Stereo High profile) for the DASH service

· MVC (H.264 Stereo High profile) for the MMS service

Due to the immaturity of required components, performance issues and backwards compatibility issues associated with the rest of the possible codec/service combinations (see Table 1) we encourage to study those further in the 3GPP Release 12 time frame. 
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