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1 Use Case Description
Changing content, such as switching sports/static scenes in news channels makes it very difficult for video encoders to deliver consistent quality and at the same time produce bitstream that has a certain specified bitrate. As a result, quality may fluctuate significantly. 

In DASH MPD, content bitrate characteristics are specified based on @bandwidth attributes. In particular, Representation attribute in the MPD allows for differentiating across DASH representations and from an average bitrate perspective (averaging time scale defined with respect to MPD@minBufferTime). 
If the Segment Index is provided, then this information may be downloaded for different Representations and provides a full bitrate over time map. This provides the client more detailed information about the actual bitrate/size of each subsegment. However, it may still be the case that the quality fluctuates despite (capped) VBR encoding.

On this front, Figure 1 shows a football video clip “TouchdownPass” encoded using CBR and 2-pass VBR at various bitrates. As shown in the figure, VBR encoding yields to a more constant quality than CBR encoding. But MS-SSIM scores still fluctuate and the variation in MS-SSIM becomes larger at a lower bitrate. Furthermore, VBR may provide relatively constant quality over time at a given bitrate and achieve slightly higher average MS-SSIM at the same bitrate than CBR. Figure 2 shows the mean and standard deviation values of MS-SSIM for different video content encoded at various bitrates using CBR and VBR. The results show that at the same target bitrate, VBR encoding has slightly higher mean MS-SSIM value and smaller variance in MS-SSIM, but still the video quality varies across content at the same bitrate. Hence, the representations with the same bandwidth may correspond to different video quality for different video content.
Consequently, DASH-formatted content for a given representation or sub-representation may vary in quality, which is not revealed by the fixed @bandwidth attribute or ‘sidx’ information. A potential implication of this is that some of the DASH-formatted segments (e.g., those for slow-moving scenes) may be encoded with quality much higher than necessary wasting bandwidth resources.
Signalling of quality-related information about the content (via the DASH MPD or other means) to the DASH client can therefore be desirable. Such signalling can provide the DASH client the means to make more intelligent selections across DASH representations based on quality characteristics achieving potentially more bandwidth-efficient utilization of limited spectrum resources.
2 Working Assumptions
a)   Quality information (e.g., objective/subjective quality metrics such as PSNR, MOS, VQM, MS-SSIM, etc. may be of interest here) may be provided to the DASH client via the MPD or other means.
b)    MPD may include minimum and maximum quality information (similar to @minBandwidth and @maxBandwidth attributes).
3 Proposal
It is proposed to adopt the use case and working assumptions in Sections 1-2 of this contribution DASH into TR 26.938 of the IS_DASH study item. It should be mentioned that a related core experiment on this use case in the context of MPEG DASH has also been initiated recently in MPEG.
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Figure 1 Frame Index vs. MS-SSIM at Various Bitrates Using CBR and 2-pass VBR for “TouchdownPass” (2x means the peak bitrate is twice as high as target bitrate)





Figure 2 Average MS-SSIM for Different Video Content at Various Bitrates Using CBR and 2-pass VBR (2x means the peak bitrate is twice as high as target bitrate)
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