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1. Introduction

At the SA#25 meeting, SA4 was asked to look in to the feasibility of specifying encoder specifications for video services. 

In this contribution, we discuss the feasibility of specifying encoders when “bit-exact” implantations are not possible. We also discuss some advantages/disadvantages of specifying video encoders in SA4.  

2. Feasibility of specifying encoders
Traditionally, MPEG and ITU have specified only decoders and bitstream syntax normatively for audio and video codecs. In contrast, 3GPP has specified both encoders and decoders for vocoders normatively. For Release-6, SA4has specified audio encoders normatively. 

It has been argued that normative specification of video encoders is not feasible as the encoder algorithms do not lend to bit-exact implementations 

There have been successful efforts in wireless industry (e.g. 3GPP2) for specifying encoder/decoder pairs when alternatives to bit-exact implementations are desirable [1, 2 and 3]. They specify “Minimum Performance Specifications (MPS)” for a given codec. With MPS, a manufacturer has two ways to verify compliance of their implementation for a given codec:

a) For a given set of test vectors the master encoder/decoder pair and the test encoder/decoder pair are used to generate processed output. If both pairs result in bit-exact output, the test encoder/decoder pair is considered to have passed the compliance test. 
b) If the above bit-exact test failed or was not attempted, the test encoder/decoder pair is used to compute certain “objective measures” and “subjective test results” using the defined test set. If the objective and subjective results meet certain specified criteria, the test encoder/decoder pair is considered to have passed the compliance test.  
The test model used in [1, 2 and 3] is depicted below in Figure 1. Using the master and test encoder/decoder pairs, four types of outputs (master→master, test→master, master→test and test→test) are considered. By specifying proper test vectors, a set of objective and subjective metrics, and the thresholds on such metrics that the test encoder/decoder pair shall achieve, it was possible to ensure interoperability and a “lower limit” on the acceptable performance of codecs in 3GPP2.
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Figure 1 3GPP2 Vocoder Test Model
For vocoders, the set of objective measurements included maximum delay, average data rate (ADR), etc. measured on the specified test material. The subjective measurements included traditional MOS tests with ACR rating.

For video encoders under consideration in SA4, further study is required to examine the feasibility of specifying bit exact encoders. In the absence of bit-exact specifications, it is feasible to specify a set of test material, objective and subjective metrics, and the acceptable thresholds on such metrics. The following is a preliminary list of such measures:
1. Average data rate, measured over certain intervals for specified test sequences
2. Maximum data rate (peak frame sizes) for specified test sequences

3. PSNR in clean conditions 

4. PSNR in typical channel error conditions
5. Upper bounds on processing delay (e.g. RGB/YUV to bitstream generation and bitstream to YUV/RGB generation).

6. … 
3. Pros and Cons for Specifying Video Encoders
It has been argued that specifying decoders and bitstreams normatively and leaving encoders for innovation and differentiation in the market place is beneficial for commercial success of new audio/video technologies. This has clearly been the case for markets such as digital TV, DVD, etc.  using MPEG-2 technologies. Here, the decoders do not have severe limitation on power consumption and further enjoy the benefits of economies of scale. The content is encoded once and decoded many times.
For 3GPP services, it is beneficial to revisit this argument and consider the advantages and disadvantages of specifying encoders. SA4 has always specified both encoders and decoders normatively for voice services. Starting Release-6, SA4 started specifying audio encoders. 
3.1 Disadvantages 

1. May stifle innovation by specifying the encoder.

2. Burden of creating and maintaining additional specifications.

3. Potential burden of creating and maintaining master encoder/decoder pairs.

3.2 Advantages

1. Ability to assure interoperability beyond “just decoding bitstreams”. By specifying encoder/decoder pairs, 3GPP can assure certain “minimum performance” requirements for devices in 3G services.

2. Simpler decoders. Flexibility at encoders comes at the cost if increased complexity in the decoders.  

3. Ability to limit the use of tools that do not add comparable value to 3GPP services, e.g. ASO/FMO for conversational services.
4. Ability to create appropriate tools for 3GPP services. Note that RVLC, an error resiliency feature in MPEG-4 Part-2 is rarely used in 3G services and yet mandated by Simple Profile. Most 3GPP devices implement RVLC, without ever using it.
4. Conclusions
In this contribution, we discuss some considerations for specifying video encoders in 3GPP SA4. We believe that it is technically feasible specify video encoders. We also present some advantages and disadvantages for specifying encoders. There appear to be more advantages than disadvantages for specifying normative encoders or MPS for video codecs.
5. Recommendations

It is recommended that SA4 initiate specification of video encoders, including MPS for video services.
6. References
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