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Abst ract

Thi s docunment describes a method to evaluate the Quality of

Experi ence (QoE) of real-time video delivered over HITP Adaptive
Stream ng (HAS) technology. Not only the end points but also the
content providers and network operators can acquire the QOE of HAS by
i mpl ementing this nmethod.

Status of this Meno

This Internet-Draft is submtted to |ETF in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF), its areas, and its working groups. Note that
ot her groups may al so distribute working docunents as
Internet-Drafts.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and nmay be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

The list of current Internet-Drafts can be accessed at
http://ww.ietf.org/lid-abstracts. htn

The list of Internet-Draft Shadow Directories can be accessed at
http://ww.ietf.org/shadow. htm

This Internet-Draft will expire on Decenber 27, 2014.
Copyri ght and License Notice

Copyright (c) 2014 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunment is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these docunents
carefully, as they describe your rights and restrictions with respect
to this docunent. Code Conponents extracted fromthis docunent nust
include Sinplified BSD Li cense text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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1. Introduction

HTTP Adaptive Stream ng (HAS) has been used widely to deliver real-
time video streans, including Apple’ s HTITP Live Streaning (HLS)

M crosoft’s HTTP Snooth Stream ng (HSS), Adobe’s HTTP Dynanic
Stream ng (HDS), and 3GPP' s standardi zed sol uti on 3GP- DASH [ DASH] .

Most HAS protocols have defined Manifest File, i.e. Mdia
Presentation Description (MPD) of 3GP-DASH and Playlist file of HLS
which lists the |ocation of various chunks, as well as sone other

i nformati onal tags set such as the way the content has been chunked.
Each chunk is specified by its address and associ ated infornmati ona
tags set. There will be no change in quality for a single chunk after
it has been delivered due to the reliability of HTTP, thus the
quality of each chunk can be nmeasured at the source point before

mul ti medi a delivering.

Based on the above analysis, the quality of each chunk can be as a
tag and enbedded into the associated infornmational tags set of

Mani fest Files. Then the overall QE for the whol e video can be
obt ai ned by a pooling nodel which takes the quality of each received
chunk into consideration.

1.1. Method of evaluate QoE for HAS

Since, for HAS all Manifest files nust be downl oad before the

mul ti medi a data playing, by capturing and parsing these files,
quality of each chunk can be get easily. For each playing chunk, its
correspondi ng i nformati on can be acquired fromthe HITP request

i nformati on, because a URL that included in the HTTP request

i nformati on, corresponds to a specific presentation

By the above analysis, the quality of a playing chunk can be obtai ned
inreal time at any point, and the quality for a certain tine can be
predi cted t hrough pooling nmethods which take all the segnents within
the prediction period into consideration. The sinplest pooling nethod
is averagi ng over all played chunks. In this draft, we have proposed
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3.

3.

3.

X.

a liner nodel which has been denobnstrated has a higher accuracy in
[ Pool i ng met hod] .

Conventions used in this docunent
The key words "MJST", "MJST NOT"', "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunment are to be interpreted as described in RFC 2119 [ RFC2119].
In this docunment, these words will appear with that interpretation
only when in ALL CAPS. Lower case uses of these words are not to be
interpreted as carrying RFC-2119 significance.

A list of acronyms and abbreviations used in this docunment are
present ed bel ow.

0 HAS: HTTP Adaptive Strean ng
0 HLS: HTTP Live Strean ng
o DASH. Dynani c Adaptive Streanm ng over HTTP
0 QE: Quality of Experience
o MOS: Mean of Score
0 PSNR: Peak Signal to Noise Ratio
0 dPSNR differential PSNR
Chunk-quality netrics
1. The analysis of Quality metrics

The quality of each chunk can be neasured by subjective or objective
met hods. It is recognized that subjective nethods are tine and

manpower consum ng, which nmakes these nethods hard to utilize in
practice. The limtation of subjective nethods drives the devel opnent
of objective nmethods. Usually the objective methods can be divided
into three categories according to the dependency of original video:
1) full-reference nethods (FR, in which need conplete origina
content), 2) reduced-reference nmethods (RR, in which need partia

i nformati on about original content) 3) no-reference nmethods (NR, in
whi ch need not hi ng about the original content).

FR nmet hods are nore sinple and accurate than RR and NR net hods but
not practical for nost delivery scenarios due to their dependence of
the conplete original content. But for HAS delivery scenario, FR
met hods can be used, since the quality of each segment can be
measured at the source point that with original content avail able.

2. Metric chosen for QoE eval uation
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Peak Signal to Noise Ratio (PSNR), Structural Simlarity (SSIM and
Video Quality Metric (VQW are three comonly used FR objective
metrics for quality analysis. But these nmethods are sensitive to

vi deo content and often used as a neasurenment metric for different
conpression versions with a sane given original content. The
sensitivity of these nethods are caused by the different spatial -
tenporal characteristics in different video content, which will |ead
to different PSNR range for different content although they have the
same OE range

In order to solve the above problem this draft present the concept
of differential PSNR (dPSNR) based on PSNR For each segnent, a

sui tabl e presentation is chosen as the benchnmark, then the dPSNR of
all presentations of this segment are obtained by subtracting the
PSNR val ue of the benchnark.

In order to solve the above problem this draft present the concept
of differential PSNR (dPSNR) based on PSNR For each segnent, a

sui tabl e presentation is chosen as the benchrmark, then the dPSNR of
all presentations of this segment are obtained by subtracting the
PSNR val ue of the benchnark.

E.g. if different contents at a content provider are encoded with the
same bitrate levels set, for each segment, we can choose the
presentation with the highest bitrate | evel as the benchmark.

3.3. The chunk-quality tag

Mani fest files contain the URLs and ot her informational tags for
various chunks. In this draft, the following attributes are defined
and added to the basic Manifest files:

QUALITY TYPE
The value is the type of quality nmetric has been used.

VALUE

It denotes the value of quality under the given quality metric which
can be get fromthe QUALITY TYPE attri bute.

DESCRI PTI ON

It denotes some other information for presentation-quality, e.g. if
we have chosen dPSNR as the presentation-quality metric, it can
descri be whether a presentation is chosen as a benchmark, if QUALITY
DESCRI PTI ON=1 the presentation is a benchmark, otherw se not.

In this draft, dPSNR has been used as the presentation-quality
metric. Thus the QUALITY TYPE: dPSNR. The dPSNR val ue of each

mul ti medi a presentation can be cal cul ated at the content provider
poi nt .
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A sinple exanple of nmedia play list file for HLS after we define and
enbed the chunk-quality tag #EXT- X- QE:

#EXTMBU

#EXT- X- VERSI ON: 3

#EXT- X- TARGETDURATI ON: 8

#EXT- X- MEDI A- SEQUENCE: 2680

#EXT- X- QQE: QUALI TY TYPE=dPSNR, VALUE=20, DESCRI PTI ON=0
H#EXTI NF: 7. 975,

https://priv.exanple.conlfil eSequence2680.ts
#EXT- X- QE: QUALI TY TYPE=dPSNR, VALUE=18, DESCRI PTI ON=0
H#EXTINF:  7.941,

https://priv.exanple.comfil eSequence2681.ts
#EXT- X- QQE: QUALI TY TYPE=dPSNR, VALUE=15, DESCRI PTI ON=0
H#EXTI NF: 7. 975,

https://priv.exanple.conlfil eSequence2682.ts

4. Pooling nethod

Since many tests have proved that for a certain time, the quality
perceived by the end users not only depends on mean video quality,
but al so depends nuch on the segnents with the best or worst quality
that may | eave a deep inpression to end users, and the occurrence of
quality switching that will distract viewers' attention. The |iner
nmodel is proposed based on the above anal ysis, which take nore

i nfluenced factors into consideration

A sinple exanple to evaluate quality for a certain period is shown as
fol | ows,

PMOS=a* mean+b* max+c*m n+d*st d,
where a, b,c,d are paraneters associated with content type, encoded
type and prediction period, nean, max, mn, std are cal cul ated
i nfluenced factors, which nmeasure the nean quality, nmaxi numquality,
nm ni mum qual ity and standard deviation quality respectively.

5. Security Considerations
Since the protocol relies on HITP Live Streani ng, nost of the sane
security considerations apply. See section 11 of draft-pantos-
httplive-streamn ng-13

6. | ANA Consi derations

Sane | ANA considerations of HITP Live Stream ng apply. See section 10
of draft-pantos-http-1ive-stream ng-13.
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