I nt ernet Engi neering Task Force (1 ETF) R Huang
Request for Comments: 7867 Huawei
Cat egory: Standards Track July 2016
| SSN: 2070-1721

RTP Control Protocol (RTCP) Extended Report (XR) Bl ock
for Loss Conceal nent Metrics for Video Applications

Abst ract

Thi s docunent defines a new RTP Control Protocol (RTCP) Extended
Report (XR) block that allows the reporting of |oss conceal nment
metrics for video applications of RTP

Status of This Menp
This is an Internet Standards Track document.

Thi s docunent is a product of the Internet Engineering Task Force
(ITETF). It represents the consensus of the IETF community. It has
recei ved public review and has been approved for publication by the
I nternet Engineering Steering Goup (IESG. Further infornmation on
Internet Standards is available in Section 2 of RFC 7841.

I nformati on about the current status of this document, any errata,
and how to provide feedback on it may be obtained at
http://ww. rfc-editor.org/info/rfc7867.

Copyri ght Notice

Copyright (c) 2016 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the I ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this document. Please review these docunents
carefully, as they describe your rights and restrictions with respect
to this docunent. Code Conponents extracted fromthis document 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.

Huang St andards Track [ Page 1]



RFC 7867 Video LC Metrics for RTCP XR July 2016

Tabl e of Contents

1. Introducti On ... e 2
1.1. RTCP and RTCP XR RepOrt S . ... it e 3
1.2. Performance Metrics Framework ........... ... ... ..., 3
1.3. Applicability ... .. e 3

2. Termnol OgY ... 3

3. Video Loss Concealment Methods ............. ... . ... 3

4. Video Loss Conceal nent Report Block ......... ... .. ... ... ... ..... 4

5. SDP Signaling . ... 8
5.1. SDP rtcp-xr-attrib Attribute Extension ..................... 8
5.2. Ofer/Answer Usage . ... ...ttt 9

6. Security Considerati ons . ......... ... e 9

7. TANA Considerati ONS ... ... i e e e 9
7.1. New RTCP XR Block Type Value ........ ... ... . ... . .. ... 9
7.2. New RTCP XR SDP Parameter ........... ... 9
7.3. Contact Information for Registrations ..................... 10

8. References . ... ... . 10
8.1. Normative References .......... ... i, 10
8.2. Informative References .......... . . . .. . 11

Appendi x A. Metrics Represented Using the Tenplate from RFC 6390 .. 12

AcknowW edgemBnt S . . ... 16

AUt hor s’ Addr 8SSeS .. .o 16

1. Introduction

Mul tinedia applications often suffer from packet losses in IP
networks. In order to get a reasonabl e degree of quality when there
is packet loss, it is necessary to have | oss conceal nent nechani sns
at the decoder. Video |oss concealnent is a range of techniques to
mask the effects of packet |oss in video comunications.

In sone applications, reporting the information of receivers applying
vi deo | oss conceal ment could give nonitors or senders usefu
information on the Quality of Experience (QE) of the application

One exanple is no-reference video quality evaluation. Video probes

| ocated upstream fromthe video endpoint or term nal nmay not see |oss
occurring between the probe and the endpoint, and al so may not be
fully aware of the specific |oss conceal nent nethods being
dynam cal ly applied by the video endpoint. Evaluating error

conceal nent is inportant in this circunstance to estimte the

subj ective inpact of inpairnents.

Thi s docunent defines one new bl ock type for video | oss conceal nent
to augnent those defined in [RFC3611] and [ RFC7294] for use in a
range of RTP video applications. The nmetrics defined in this
docunent belong to the class of transport-related termnal netrics
defined in [ RFC6792] .
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1.1. RTCP and RTCP XR Reports

The use of RTCP for reporting is defined in [RFC3550]. [RFC3611]
defines an extensible structure for reporting using an RTCP Ext ended
Report (XR). This docunent defines a new Extended Report bl ock that
is used as defined in [ RFC3550] and [ RFC3611].

1.2. Performance Metrics Franework

The Performance Metrics Franework [RFC6390] provides gui dance on the
definition and specification of performance metrics. The RTP

noni toring framework [ RFC6792] provides guidelines for the reporting
bl ock format using RTCP XR. The XR bl ock type described in this
document is in accordance with the guidelines in [ RFC6390] and

[ RFC6792] .

1.3. Applicability

These netrics are applicable to video applications the video
conponent of audi o/ vi deo applications using RTP and appl yi ng packet

| oss conceal nent mechani sms that are incorporated into the receiving
endpoint to mtigate the inpact of network inpairnents on QE. For
exanple, in an I PTV system set-top boxes could use this RTCP XR

bl ock to report | oss and | oss conceal ment netrics to an | PTV
nmanagenent systemto enable the service provider to nonitor the
quality of the IPTV service being delivered to end users.

2. Term nol ogy
The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
" SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
document are to be interpreted as described in [ RFC2119].

3. Video Loss Conceal ment Met hods

Vi deo | oss conceal nent nmechani sns can be classified into 4 types as
fol |l ows:

a) Franme freeze

The inpaired video frane is not displayed; instead, the previously
di spl ayed franme is frozen for the duration of the | oss event.

b) Interframe extrapol ation
If an area of the video frame is damaged by | oss, the same area

fromthe previous frane(s) can be used to estinmate what the
m ssing pixels would have been. This can work well in a scene
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with no notion but can be very noticeable if there is significant
novenent fromone frame to another. Sinple decoders can sinply
reuse the pixels that were in the missing area, while nore conpl ex
decoders can try to use several franes to do a nore conpl ex
extrapol ati on. Anot her exanple of a sophisticated form of
interframe repair is to estimate the notion of the danmaged region
based on the notion of surrounding regions, and use that to sel ect
what part of the previous frane to use for repair. Sone inportant
franmes, such as Instantaneous Decodi ng Refresh (IDR) frames, may
not depend on any other frames and may be involved in a scene
change. Using the interframe extrapol ation nethod to conceal the
| oss of these frames nay not obtain a satisfactory result.

c) Interpolation

A decoder uses the undamaged pixels in the video frane to estimte
what the m ssing bl ock of pixels should have.

d) Error-resilient encoding

The sender encodes the nmessage in a redundant way so that the
recei ver can correct errors using the redundant information
There are usually two kinds of error-resilient encoding: One is
that the redundant data useful for error resiliency perforned at
the decoder can be enbedded into the conpressed i mage/video
bitstream The other is encoding at the bitstreamlevel, e.g.
Forward Error Correction (FEC)

Usual |y, methods b, ¢, and d are depl oyed together to provide

conpr ehensive | oss conceal ment in conpl ex decoders, while nethod a is
rel atively independent and nmay be applied in sonme sinple decoders.
Moreover, the frame-freeze nmethod repairs video based on franes,
whil e the other nethods repair video based on fine-grained el ements,
such as macrobl ocks or bitstreans; this will cause the measurenent
metrics of frame-freeze and the other methods to be slightly
different. Thus, In this docunent, we differentiate between frame-
freeze and the other 3 | oss conceal ment nechani sns.

4. Video Loss Conceal nent Report Bl ock

This bl ock reports the video | oss conceal ment metrics to conpl enent
the audio netrics defined in [ RFC7294]. The report bl ock MJST be
sent in conjunction with the information fromthe Measurenent

I nformation Bl ock [RFC6776]. Instances of this metric block refer by
synchroni zati on source (SSRC) to the separate auxiliary Measurenent
Informati on Bl ock [ RFC6776]. The Video Loss Conceal nent Report Bl ock
relies on the measurenent period in the Measurenent Information Bl ock
i ndicating the span of the report. |If the nmeasurenment period is not
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received in the sane conpound RTCP packet as this netric block, this
nmetric block MIUST be discarded at the receiving side. The nmetrics in
this report block are based on neasurenments that are typically nade
at the tine that a video frane is decoded and rendered for playout.

The Video Loss Conceal nent Report Block has the followi ng fornat:

0 1 2 3
012345670123456701234567012345¢617
B i aT T ST S O S it T ol STEE S U SR U S e O S S N S S

| BT=34 | 1] V| RSV | Bl ock Length

Rk o T T e e e R i i R S S S ks T S S S e e e o
| SSRC of Source

s S S i I S R R e h T Tk e S S S o T S
| | npai red Duration

B i aT T ST S O S it T ol STEE S U SR U S e O S S N S S
| Conceal ed Duration

B T s i I S e i S i i S S e S
| Mean Frame Freeze Duration (optional)

s S S i I S R R e h T Tk e S S S o T S
| M FP | MCFP | FFSC | Reser ved

B i aT T ST S O S it T ol STEE S U SR U S e O S S N S S

Figure 1. Format for the Video Loss Conceal ment Report Bl ock
Bl ock Type (BT): 8 bhits

A Video Loss Conceal ment Report Block is identified by the
constant 34.

Interval Metric Flag (1): 2 bits

This field indicates whether the reported netrics are interval,
cunul ative, or sanpled nmetrics [RFC6792]:

| =10: Interval Duration - the reported value applies to the
nost recent neasurenent interval duration between
successive metrics reports.

| =11: Cunul ative Duration - the reported value applies to the
accunul ation period characteristic of cumulative
measur enent s.

| =01: Sanpl ed Value - this value MJUST NOT be used for this
bl ock type

| =00: Reserved.
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Vi deo Loss Conceal ment Method Type (V): 2 bits

This field is used to identify the video | oss conceal nent net hod
type used at the receiver. The value is defined as foll ows:

V=10: Frane-freeze
V=11: O her Loss Conceal nent Met hod
V=01 and V=00: Reserved

If frane-freeze and anot her | oss conceal nent nethod are used
together for the media stream two report blocks (one with V=10
for frame freeze and one with V=11 for the other |oss conceal nment
net hod) SHOULD be conpounded together to report conplete

conceal nent i nformation.

RSV: 4 bits

These bits are reserved for future use. They MJST be set to zero
by senders and ignored by receivers (see Section 4.2 of
[ RFC6709]) .

Bl ock Length: 16 bits
This field is in accordance with the definition in [RFC3611]. In
this report block, it MJST be set to 5 when V=10 and set to 4 when

V=11. The bl ock MJST be discarded if the block Iength is set to a
di fferent val ue.

SSRC of Source: 32 bits
As defined in Section 4.1 of [RFC3611].
| npaired Duration: 32 bits
The total duration, expressed in units of RTP tinestanp fromthe
sendi ng side of the reporting block, of video inpaired by
transm ssion | oss before applying any | oss conceal nent net hods.
Two val ues are reserved: A value of OxFFFFFFFE indicates out of
range (that is, a neasured val ue exceedi ng OXFFFFFFFD), and a
val ue of OxFFFFFFFF indi cates that the neasurenent is unavail able.
Conceal ed Duration: 32 bits
The total duration, expressed in units of RTP timestanmp fromthe
sendi ng side of the reporting block, of conceal ed damaged vi deo

pi ctures on which the | oss conceal nrent nethod corresponding to the
Vi deo Loss Conceal nent Method Type is applied.
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Two val ues are reserved: A value of OxFFFFFFFE i ndi cates out of
range (that is, a neasured val ue exceedi ng OxFFFFFFFD), and a
val ue of OxFFFFFFFF i ndicates that the neasurenent is unavail abl e.

Mean Frane-Freeze Duration: 32 bits

Mean Franme-Freeze Duration is the nean duration, expressed in
units of RTP tinestanp fromthe sending side of the reporting

bl ock, of the frame-freeze events. The value of Mean Frame- Freeze
Duration is calculated by summ ng the total duration of all frane
freeze events and dividing by the nunmber of events. This netric
is optional. It only exists when Video Loss Conceal nent Met hod
Type=10.

Mean | npaired Frame Proportion (MFP): 8 bits

Mean | npaired Frame Proportion is the mean proportion of each
video frame inpaired by | oss before applying any | oss conceal nent
net hod during the interval, expressed as a fixed-point nunber with
the binary point at the left edge of the field. 1t is calculated
by sunming the inpaired proportion of each video frane and

di vidi ng by the number of frames during this period. The inpaired
proportion of each video franme is obtained by dividing the nunber
of m ssing macrobl ocks fromthis video frame by the tota
nmacr obl ock nunber of the video frame, which is equivalent to

mul tiplying the result of the division by 256, limting the
maxi mum val ue to 255 (to avoid overflow), and taking the integer
part.

If a video frame is totally lost, a value of OxFF SHOULD be used
for the frane when cal culating the MFP.

Mean Conceal ed Frane Proportion (MCFP): 8 bits

Huang

Mean Conceal ed Frane Proportion is the nean proportion of each
video frame to which | oss conceal nent (depicted as "V' in the
definition of "Video Loss Conceal nent Method Type") was applied
during the interval, expressed as a fixed-point nunber with the
bi nary point at the left edge of the field. It is calculated by
summ ng the conceal ed proportion of each video frame and di viding
by the nunber of franes during this period. The conceal ed
proportion of each video frane is obtained by dividing the nunber
of conceal ed nmacrobl ocks fromthis video frame by the tota
macr obl ock nunber of the video frame, which is equivalent to

mul tiplying the result of the division by 256, limting the
maxi mum val ue to 255 (to avoid overflow), and taking the integer
part.
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When cal cul ating the MCFP, a val ue of OxFF SHOULD be used for a
lost frane that is totally conceal ed, and a val ue of 0 SHOULD be
used for the frane if there are no conceal ed macrobl ocks in it.
For Video Loss Conceal ment Method Type=10, each franme covered in
the period of frame freeze is considered to be totally conceal ed;
this neans a val ue of OxFF MJST be assi gned.

Fraction of Franes Subject to Conceal ment (FFSC): 8 bits

Fraction of Franes Subject to Conceal ment is cal cul ated by

di vidi ng the nunber of frames to which | oss conceal nent (using

Vi deo Loss Conceal ment Method Type) was applied by the tota

nunber of franes and expressing this value as a fixed-point nunber
with the binary point at the left edge of the field. It is
equivalent to multiplying the result of the division by 256,
[imting the maxi mum value to 255 (to avoid overflow), and taking
the integer part.

A value of 0 indicates that there were no conceal ed franes, and a
val ue of OxFF indicates that the franes in the entire neasurenment
interval are all conceal ed.
Reserved: 8 bits

These bits are reserved for future use. They MJST be set to zero
by senders and ignored by receivers (see Section 4.2 of
[ RFC6709]) .

5. SDP Signaling

[ RFC3611] defines the use of the Session Description Protocol (SDP)
for signaling the use of RTCP XR bl ocks.

5.1. SDP rtcp-xr-attrib Attribute Extension
Thi s session augnents the SDP attribute "rtcp-xr" defined in Section
5.1 of [RFC3611] by providing an additional value of "xr-format" to
signal the use of the report block defined in this document. The
ABNF [ RFC5234] syntax is as follows.
xr-format =/ xr-vlc-Dbl ock

xr-vlc-block = "vlc"
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5.2. O fer/Answer Usage

When SDP is used in an of fer/answer context, the SDP O f er/ Answer
usage defined in Section 5.2 of [RFC3611] for the unil ateral
"rtcp-xr" attribute paraneters applies. For detailed usage of

O fer/Answer for unilateral paranmeters, refer to Section 5.2 of

[ RFC3611] .

6. Security Considerations

It is believed that this RTCP XR bl ock introduces no new security
consi derati ons beyond those described in [ RFC3611]. This bl ock does
not provide per-packet statistics, so the risk to confidentiality
documented in paragraph 3 of Section 7 of [RFC3611] does not apply.

An attacker is likely to put incorrect information in the Video Loss
Conceal nent reports; this will affect the estinmation of the
performance of video | oss conceal ment mechani sms and the QE of
users. | nplenenters SHOULD consi der the guidance in [RFC7202] for
usi ng appropriate security mechanisns, i.e., where security is a
concern, the inplenmentati on SHOULD apply encryption and

aut hentication to the report block. For example, this can be

achi eved by using the AVPF profile together with the Secure RTP
profile as defined in [RFC3711]; an appropriate conbination of the
two profiles (an "SAVPF") is specified in [ RFC5124]. However, other
nmechani sns al so exi st (docunmented in [RFC7201]) and m ght be nore
sui tabl e.

7. | ANA Consi derations
New bl ock types for RTCP XR are subject to | ANA registration. For
general guidelines on | ANA considerations for RTCP XR, please refer
to [ RFC3611].
7.1. New RTCP XR Bl ock Type Val ue
Thi s docunent assigns the block type value 34 to Video Loss
Conceal nent Metric Report Block in the I ANA "RTP Control Protoco
Ext ended Reports (RTCP XR) Bl ock Type Registry".
7.2. New RTCP XR SDP Par anet er
Thi s docunent al so registers a new paraneter "video-loss-conceal nent"

in the "RTP Control Protocol Extended Reports (RTCP XR) Session
Description Protocol (SDP) Paraneters Registry”
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Information for Registrations

information for the registration is:

RAI Area Directors <rai-ads@etf.org>
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Appendi x A.  Metrics Represented Using the Tenplate from RFC 6390
a. Video Inpaired Duration Metric
* Metric Name: Video Inpaired Duration Metric

* NMetric Description: The total duration of the video inpaired by
transm ssion | oss before applying any | oss conceal nent net hods.

*  Method of Measurenent or Cal culation: The netric is based on
nmeasurenents that are typically made at the tinme that a video
frane is decoded and rendered for playout.

* Units of Measurement: This netric is expressed in units of RTP
ti mest anp.

* Measurement Point(s) with Potential Measurenent Domain: It is
neasured at the receiving end of the RTP stream

*  Measurenent Tining: See paragraph 1 of Section 4.

* Use and Applications: The nmetric is applicable to video
applications of RTP and the video conponent of audi o/video
applications in which packet |oss conceal nent nechani sns are
applied to the receiving endpoint to nmitigate the inpact of
network inmpairnments on QoE.

b. Video Conceal ed Duration Metric

* Metric Name: Video Conceal ed Duration Metric

* Metric Description: The total duration of conceal ed danmaged
vi deo pictures on which | oss conceal ment net hod correspondi ng
to Video Loss Conceal nent Method Type is applied.

* Method of Measurenent or Calculation: The netric is based on
neasurenents that are typically nade at the tinme that a video
frane is decoded and rendered for playout.

* Units of Measurenent: This netric is expressed in units of RTP
ti mest anp.

*  Measurenent Point(s) with Potential Measurenent Domain: It is
neasured at the receiving end of the RTP stream

*  Measurement Tining: See paragraph 1 of Section 4.
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Use and Applications: These netrics are applicable to video
applications of RTP and the video conponent of audi o/video
applications in which packet |oss conceal nent nechani sns are

i ncorporated into the receiving endpoint to mtigate the inpact
of network inpairnents on QoE

Mean Vi deo Frame-Freeze Duration Metric

*

Metric Nanme: Mean Vi deo Frame-Freeze Duration Metric

Metric Description: The mean duration of the frame-freeze
events.

Met hod of Measurement or Cal culation: The netric is based on

nmeasurenents that are typically nmade at the tinme that a video
frane is decoded and rendered for playout. The nmetric is

cal cul ated by summ ng the total duration of all frame-freeze

events and dividing by the nunber of events.

Units of Measurenent: This metric is expressed in units of RTP
ti mest anp.

Measurenment Point(s) with Potential Measurenment Domain: It is
neasured at the receiving end of the RTP stream

Measurenent Timing: See paragraph 1 of Section 4.

Use and Applications: These netrics are applicable to video
applications of RTP and the video conponent of audi o/video
applications in which packet |oss conceal nent nechani sns are

i ncorporated into the receiving endpoint to mtigate the inpact
of network inpairnents on QoE

Mean | npaired Video Frane Proportion Metric

*

Metric Name: Mean I npaired Video Frane Proportion Metric

Metric Description: Mean proportion of each video frane
i mpai red by | oss before applying any | oss conceal nent net hod
during the interval.

Met hod of Measurement or Cal culation: The nmetric is based on
neasurenents that are typically nade at the tinme that a video
frane is decoded and rendered for playout. It is calculated by
sunmi ng the inpaired proportion of each video frane and

di vidi ng by the nunmber of frames during this period. The

i mpai red proportion of each video frame is obtained by dividing
the nunber of m ssing macrobl ocks fromthis video frane by the
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total macrobl ock nunber of the video frame, which is equivalent
to multiplying the result of the division by 256, limting the
maxi mum val ue to 255 (to avoid overflow), and taking the

i nteger part.

Units of Measurenment: This netric is expressed as a fixed-point
nunber with the binary point at the |eft edge of the field.

Measurenent Point(s) with Potential Measurenment Domain: It is
nmeasured at the receiving end of the RTP stream

Measurenent Timng: See paragraph 1 of Section 4.

Use and Applications: These netrics are applicable to video
applications of RTP and the video conponent of audi o/video
applications in which packet |oss conceal nent nechani sns are

i ncorporated into the receiving endpoint to mtigate the inpact
of network inpairnents on QoE

e. Mean Conceal ed Video Frame Proportion Metric

*

Huang

Metric Name: Mean Conceal ed Vi deo Frame Proportion Metric

Metric Description: Mean proportion of each video frame to
whi ch | oss conceal nent (using Video Loss Conceal mrent Mt hod
Type) was applied during the interval.

Met hod of Measurement or Cal cul ation: The nmetric is based on
nmeasurenents that are typically made at the tinme that a video
frane is decoded and rendered for playout. It is calculated by
sunm ng the conceal ed proportion of each video frane and

di viding by the nunber of frames during this period. The
conceal ed proportion of each video frame is obtai ned by

di vi di ng the nunber of conceal ed nacrobl ocks fromthis video
frane by the total macrobl ock nunber of the video frame, which
is equivalent to multiplying the result of the division by 256,
[imting the naxi mum value to 255 (to avoid overflow), and
taking the integer part.

Units of Measurenment: This metric is expressed as a fixed-point
nunber with the binary point at the |eft edge of the field.

Measurenent Point(s) with Potential Masurenent Domain: It is
neasured at the receiving end of the RTP stream

Measurenent Tim ng: See paragraph 1 of Section 4.
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Use and Applications: These netrics are applicable to video
applications of RTP and the video conponent of audi o/video
applications in which packet |oss conceal nent nechani sns are

i ncorporated into the receiving endpoint to mtigate the inpact
of network inpairnents on QoE

f. Fraction of Video Franes Subject to Conceal nent Metric

*

Huang

Metric Name: Fraction of Video Franes Subject to Conceal nment
Metric

Metric Description: Proportion of conceal ed video frames to

whi ch | oss conceal nent (using the Video Loss Conceal nent Met hod
Type) was applied conpared to the total nunmber of franes during
the interval.

Met hod of Measurenment or Cal cul ation: The nmetric is based on
neasurenents that are typically nade at the tinme that a video
frane is decoded and rendered for playout. This nmetric is
cal cul ated by dividing the nunber of frames to which | oss
conceal nent (using Video Loss Conceal ment Method Type) was
applied by the total nunber of frames. It is equivalent to
mul tiplying the result of the division by 256, limting the
maxi mum val ue to 255 (to avoid overflow), and taking the

i nteger part.

Units of Measurement: This netric is expressed as a fixed-
poi nt nunber with the binary point at the left edge of the
field.

Measurenent Point(s) with Potential Masurenent Domain: It is
neasured at the receiving end of the RTP stream

Measurenent Tim ng: See paragraph 1 of Section 4.

Use and Applications: These netrics are applicable to video
applications of RTP and the video conponent of audi o/video
applications in which packet |oss conceal nent nechani sns are

i ncorporated into the receiving endpoint to mtigate the inpact
of network inpairnents on QOE
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