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Abst ract

Thi s docunment defines three RTCP XR Report Bl ocks and associ ated SDP
paraneters that allows the reporting of |oss, duplication and discard
summary statistics netrics for use in a range of RTP applications.

Status of this Meno

This Internet-Draft is submtted 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). Note that other groups may also distribute
wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and nay be updated, replaced, or obsoleted 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.”

This Internet-Draft will expire on April 15, 2012
Copyright Notice

Copyright (c) 2011 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunent 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 docunment. 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 License text as described in Section 4.e of
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1. Introduction

RFC 3611 [ RFC3611] defines seven report block formats for network
managenent and quality nonitoring. However, sonme of these netrics
are nostly for multicast inference of network characteristics (M NC
or voice over IP (VolP) nmonitoring and not wi dely applicable to other
applications, e.g., video quality nonitoring. This docunent focuses
on specifying new additional report block types used to convey | o0ss,
duplication and discard summary statistics that are generically
designed for use in audio and vi deo services.

The metrics belong to both the class of application |ayer netrics and
transport layer nmetrics defined in [ MONARCH (work in progress).

1.1. Applicability
The Report Bl ocks defined in this docunent can be applied to any

real -tine applications that convey |oss, duplication and discard
summary statistics.

2. Term nol ogy
2.1. Standards Language
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].
In addition, the following ternms are defined:
Picture Type
Picture types used in the different video al gorithns conpose of
the key-frane and the Derivation franme. Key-frame is also called
a reference frame and used as a reference for predicting other
pictures. It is coded without prediction from other pictures.

The Derivation frame is derived from Key-frame using prediction
fromthe reference frane.

3. Transport Layer Metrics
3.1. Burst/Gap Loss Summsary Statistics Bl ock

The netrics described here are intended to be used as described in
this section, in conjunction with information fromthe Measurenent
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I nformation bl ock (which MJUST be present in the sane RTCP packet as
the Burst/Gap Loss block) and also with the nmetric "cumnul ati ve nunber
of packets lost" provided in standard RTCP [ RFC3550] .

3.1.1. Report Block Structure
0 1 2 3
01234567890123456789012345678901
B i S S T s i S T st i S S S S S S S S i
[ BT=TBD [ 1] rsv. [ bl ock |l ength [
B i i S S i I e i S S R L e e e e
| SSRC of Source |
R R e R e s s e o S S e R e o o
| Burst Loss Rate | Gap Loss Rate |
B i S S T s i S T st i S S S S S S S S i

3.1.2. Definition of Fields in Loss Summary Statistics Bl ock

bl ock type (BT): 8 bits

Burst/ Gap Loss Summsary Statistics Block is identified by the
const ant <BGLSS>.

Interval Metric flag (1): 1 bit

This field is used to indicate whether the netrics block is an
Interval or a Cunul ative report,

reserved: 7 bits
This field is reserved for future definition. |In the absence of
such a definition, the bits in this field MJST be set to zero and
MUST be ignored by the receiver

bl ock length: 16 bits

The constant 2, in accordance with the definition of this field in
Section 3 of RFC 3611 [ RFC3611].

SSRC of source: 32 bits
As defined in Section 4.1 of RFC3611 [ RFC3611].
Burst Loss Rate: 16 bits
The fraction of packets lost during bursts since the beginning of

reception, expressed as a fixed point nunmber with the binary point
at the left edge of the field. This value is calcul ated by
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di vidi ng Packets Discarded in Bursts by Total Packets expected in
Bursts as foll ows:

Packets Loss in Bursts / Total Packets expected in Bursts
Gap Loss Rate: 16 bits

The fraction of packets |ost during gaps since the begi nning of
reception expressed as a fixed point nunber with the binary point
at the left edge of the field. This value is calcul ated by
dividing the difference between nunber of packets |ost and Packets
lost in Bursts by the difference between Packets Expected and
Total Packets expected in Bursts as foll ows:

(number of packets |lost - Packets Lost in Bursts) / (Packets
Expected - Total Packets expected in Bursts)

where "nunber of packets lost" is obtained from standard RTCP
[ RFC3550] and Packets Expected is calculated as the difference
bet ween "extended | ast sequence nunber" and "extended first
sequence nunber” (Interval or Cunul ative) provided in the
Measurenment ldentity and Infornmation bl ock [ MEASI DENT].

Note that if the metric is to be calculated on an Interval basis
a difference nust be taken between the current and preceding

val ues of "cunul ative nunber of packets lost" in RTCP, to obtain
the "nunber of packets lost" for the reporting interval

3.2. Burst/Gap Discard Sunmary Statistics Bl ock

The metrics described here are intended to be used as described in
this section, in conjunction with information fromthe Measurenent
Identity block (which MJUST be present in the sane RTCP packet as the
Burst/ Gap Discard bl ock) and also with the netric "nunber of packets
di scarded" provided in the RTCP XR Discard Bl ock [DI SCARD]. The RTCP
XR Di scard Bl ock SHOULD be sent if the Burst/Gap Discard block is
sent, but the converse does not apply.
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3.2.1. Report Block Structure

0 1 2 3
01234567890123456789012345678901
B T i it T s i S e i SR SR
[ BT=TBD [ 1] Rsv. [ bl ock length [
T T e e e o i e S S S E C T h o S
| SSRC of Source |
B i S S T s i S T st i S S S S S S S S i

[ Burst Discard Rate [ Gap Discard Rate [
B i i S S i I e i S S R L e e e e
| Burst duration Mean | Burst duration Varianc |

B e e i S R S e S e e e S T e e S e i o ol i i i T
3.2.2. Definition of Fields in Discard Summary Statistics Bl ock
bl ock type (BT): 8 bits

Burst/ Gap Discard Summary Statistics Block is identified by the
const ant <BGDSS>.

reserved: 8 bits
This field is reserved for future definition. |In the absence of
such a definition, the bits in this field MIUST be set to zero and
MUST be ignored by the receiver.

Interval Metric flag (1): 1 bit

This field is used to indicate whether the nmetrics block is an
Interval or a Cunul ative report,

reserved: 7 bits
This field is reserved for future definition. 1In the absence of
such a definition, the bits in this field MIUST be set to zero and
MUST be ignored by the receiver

bl ock length: 16 bits

The constant 3, in accordance with the definition of this field in
Section 3 of RFC 3611 [ RFC3611].

SSRC of source: 32 bits

As defined in Section 4.1 of RFC3611 [ RFC3611].

Zorn, et al. Expires April 15, 2012 [ Page 7]



Internet-Draft Statistics Summary Bl ocks Cct ober 2011

Burst Discard Rate: 16 bits

The fraction of packets discarded during bursts since the

begi nning of reception, expressed as a fixed point nunber with the
binary point at the |eft edge of the field. This value is
cal cul ated by dividing Packets Discarded in Bursts by Tota

Packets expected in Bursts as foll ows:

Packets Discarded in Bursts / Total Packets expected in Bursts

Gap Discard Rate: 16 bits

The fraction of packets discarded during gaps since the beginning
of reception expressed as a fixed point number with the binary
point at the left edge of the field. This value is calcul ated by
dividing the difference between nunber of packets discarded and
Packets Discarded in Bursts by the difference between Packets
Expected and Total Packets expected in Bursts as foll ows:

(number of packets discarded - Packets Discarded in Bursts) /
(Packets Expected - Total Packets expected in Bursts)

where "nunber of packets discarded" is obtained fromthe RTCP XR
Di scard Bl ock [ DI SCARD] and Packets Expected is calculated as the
di fference between "extended | ast sequence nunber" and "extended
first sequence nunmber” (Interval or Cumul ative) provided in the
Measurenment | nformation bl ock [ MEASI DENT] .

Bur st duration Mean: 16bits

The mean burst duration is obtained as the quotient:
mean = Sum of Burst Durations / Nunber of Bursts

where " Sum of Burst Durations " and "Nunmber of Bursts"is obtained
fromthe RTCP XR Burst/Gap Discard Bl ock

Burst Duration Variance: 16bits

Zorn,

The variance of the burst duration is obtained using the standard
resul t:

var = ( Sum of Squares of Burst Durations - Nunber of Bursts *
mean”2 ) / (Number of Bursts - 1)

where " Sum of Squares of Burst Durations " and "Number of
Bursts"is obtained fromthe RTCP XR Burst/Gap Discard Bl ock
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4. Application Layer Metrics
4.1. Application Layer Loss/Duplication Statistics Summary Bl ock

This block reports statistics beyond the information carried in the
Statistics Summary Report Bl ock RTCP packet specified in the section
4.6 of RFC 3611 [RFC3611]. Information is recorded about |ost franes
,duplicated frames, lost partial frames. Such information can be
useful for network managenent and video quality nonitoring

4.1.1. Report Block Structure

0 1 2 3
01234567890123456789012345678901
B i S S T s i S T st i S S S S S S S S i
[ BT=TBD | | TP rsv. | bl ock | ength [
I T o T i S i T it SR S A S
| SSRC of Source |
T T i i S T iy S S S S S
| begi n_seq | end_seq |
B i S S T s i S T st i S S S S S S S S i
[ Nunber of frames expected [
T i T i S T i i S it i S S
| lost _full _franes |
T T e T i S S T il S S S S S
| dup_franes |
B i S S T s i S T st i S S S S S S S S i
[ | ost _partial _franes [
T o T i S T i S S i St

4.1.2. Definition of Fields in Loss/Duplication Summary Statistics
Bl ock

Bl ock type (BT): 8 bhits

Application Layer Loss/Duplication Statistics Summary Bloc is
identified by the constant <ALDSS>.

Picture type indicator (T): 1 bit

Picture types used in the different video al gorithns conpose of
key-frane and derivation frame. This field is used to indicate
the frame type to be reported. Bits set to O if the lost_franes
field or dup_franes field contain a key_frame report or reference
frame report, 1 if the lost_frames field and dup_franes field
contain other derivation frame report.
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P: 1 bit

Bit set to 1 if the partial _lost _franes field or the partial _dup_
franmes field contains a report, 0O otherwi se.

Rsv.: 6 bits
This field is reserved for future definition. In the absence of
such a definition, the bits in this field MJST be set to zero and
MUST be ignored by the receiver

Bl ock length: 16 bits

The constant 6, in accordance with the definition of this field in
Section 3 of RFC 3611 [ RFC3611].

SSRC of source: 32 bits
As defined in Section 4.1 of RFC3611 [ RFC3611].

begin_seq: 16 bits
As defined in Section 4.1 of RFC 3611 [ RFC3611].

end_seq: 16 bits
As defined in Section 4.1 of RFC 3611 [ RFC3611].

nunber of frames expected: 32bits
A count of the nunber of frames expected, estimated if necessary.
If no frames have been received then this count shall be set to
Zer 0.

lost full frames: 32 bits
If one frane is conpletely lost, this frame is regarded as one
lost full _frame. The lost _full _frames is equivalent to the nunber
of lost _full _frames in the above sequence number interval

dup_frames: 32 bhits

Nunmber of dup_frames in the above sequence nunber interval
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5.

6

lost _partial _frames: 32 bits

If one frane is partially lost, this frame is regarded as one | ost
fractional franme. The lost _partial _frames is equivalent to the
nunber of lost _partial _frames in the above sequence nunber

i nterval .

SDP Si gnal i ng

[ RFC3611] defines the use of SDP (Session Description Protocol)
[ RFC4566] for signaling the use of XR blocks. XR blocks MAY be used
wi t hout prior signaling.

This section augnents the SDP [ RFC4566] attribute "rtcp-xr" defined
in [RFC3611] by providing three additional value of "xr-format" to
signal the use of the report block defined in this document.

rtcp-xr-attrib = "a=rtcp-xr:"
[xr-format *(SP xr-format)] CRLF
xr-format =
/ burst-gap-1oss-stat
/ bur st -gap-di scard- st at
| application-Ioss-dup-stat

Refer to Section 5.1 of RFC 3611 [RFC3611] for a detailed description
and the full syntax of the "rtcp-xr" attribute.

| ANA Consi derations

New bl ock types for RTCP XR are subject to | ANA registration. For
general guidelines on | ANA considerations for RTCP XR, refer
t o[ RFC3611]
1. New RTCP XR Bl ock Type val ues

Thi s docunent assigns three new bl ock type value in the RTCP XR Bl ock
Type Registry:
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Nane: BGLSS

Long Name: Burst/Gap Loss Summsary Statistics Bl ock
Val ue <BA.SS>

Ref erence: Section 5.1

Nane: BGDSS

Long Name: Burst/Gap Discard Summary Statistics Bl ock
Val ue <BGDSS>

Ref erence: Section 5.2

Nane: ALDSS

Long Name: Application Layer Loss/Duplication Statistics Summary
Val ue <ALDSS>

Ref erence: Section 6.1

6. 2. New RTCP XR SDP Par aneters

This docunent al so registers three new SDP [ RFC4566] paraneters for
the "rtcp-xr" attribute in the RTCP XR SDP Paraneters Registry:

* " burst-gap-loss-stat "
* " burst-gap-discard-stat
*  "application-|oss-dup-stat

6.3. Contact information for registrations
The contact information for the registrations is:

den Zorn

Net wor k Zen

227/ 358 Thanon Sanphawut
Bang Na, Bangkok 10110
Thai | and

7. Security Considerations
The new RTCP XR report bl ocks proposed in this docunment introduces no
new security considerations beyond those described in [ RFC3611].
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Appendi x A.  Change Log

This docunent is separated from
draft-wu-xrblock-rtcp-xr-quality-nonitoring-01 with a few editori al
changes and focuses on |oss, duplication, discard, and sunmary
statistics metrics.
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