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Abst ract

The Real -tine Transport Control Protocol (RTCP) is used in
conjunction with the Real-time Transport Protocol (RTP) in to provide
a variety of short-termand |ong-termreception statistics. The
avai l abl e reporting may include aggregate information across |onger
periods of time as well as individual packet reporting. This
docunent specifies a per-packet report metric capturing individua
packets discarded fromthe jitter buffer after successful reception
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1. Introduction

RTP [ RFC3550] provides a transport for real-time nmedia flows such as
audi o and video together with the RTP control porotocl which provides
peri odi ¢ feedback about the nedia streans received in a specific
duration. |In addition, RTCP can be used for tinely feedback about

i ndi vidual events to report (e.g., packet |oss) [RFC4585]. Both

I ong-term and short-term feedback enable a sender to adapt its media
transm ssi on and/or encoding dynamcally to the observed path
characteristics.

RFC3611 [ RFC3611] defines RTCP eXtension Reports as a detailed
reporting framework to provide nore than just the coarse RR
statistics. The detailed reporting may enable a sender to react nore
appropriately to the observed networking conditions as these can be
characterized better, albeit at the expense of extra overhead.

Anong nmany other fields, RFC3611 specifies the Loss RLE bl ock which
define runs of packets received and lost with the granularity of

i ndi vi dual packets. This can help both error recovery and path | oss
characterization. In addition to |ost packets, RFC 3611 defines the
noti on of "discarded" packets: packets that were received but dropped
fromthe jitter buffer because they were either too early (for
buffering) or too late (for playout). This netric is part of the
Vol P metrics report block even though it is not just applicable to
audio: it is specified as the fraction of discarded packets since the
begi nning of the session. See section 4.7.1 of RFC3611 [ RFC3611].

Recently proposed extensions to the XR reporting suggest enhancing

this discard netric:

0 Reporting the nunber of discarded packets during either the |ast
reporting interval or since the beginning of the session, as
indicated by a flag in the suggested XR report
[I-D.ietf-avt-rtcp-xr-discard].

0 Reporting gaps and bursts of discarded packets during the |ast
reporting interval or cumrul atively since the beginning of the
session [I-D.ietf-avt-rtcp-xr-burst-gap-discard].

However, none of these netrics allow a receiver to report precisely
whi ch packets were discarded. While this information could in theory
be derived from hi gh-frequency reporting on the nunber of discarded
packets or fromthe gap/burst report, these two nechanisns do not
appear feasible: The former would require an unduly hi gh anmount of

reporting which still mght not be sufficient due to the non-
determ nistic scheduling of RTCP packets. The latter incur
significant conplexity and reporting overhead and mght still not

deliver the desired accurary.
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Thi s docunment defines a discard report block followi ng the idea of
the run-length encoding applied for |ost and received packets in
RFC3611.

Conpl enentary to or instead of the indication which packets were

Il ost, an XR block is defined to indicate the nunber of bytes |ost,
per interval or for the duration of the session, simlar to other XR
report bl ocks.

2. Term nol ogy

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 BCP 14, RFC 2119

[ RFC2119] and indicate requirenent levels for conpliant

i mpl enent ati ons.

The ternminol ogy defined in RTP [ RFC3550] and in the extensions for XR
reporting [ RFC3611] appli es.

3. XR Discard RLE Report Bl ock

The XR Discard RLE report bl ock uses the sane format as specified for
the |1 oss and duplicate report blocks in RFC3611 [ RFC3611]. Figure
Figure 1 recaps the packet format. The fields "BT", "T", "block

| ength", "SSRC of source", "begin_seq", and "end_seq" SHALL have the
same semantics and representation as defined in RFC3611. The
"chunks" encoding the run length SHALL have the sane representation
as in RFC3611, but encode di scarded packets.
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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=DRLE |rsvd | E T | 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

| 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
[ chunk 1 [ chunk 2 [

B o T S T i T S I i S S S S S S T

i T e o o s T e e et e ok o Sl e
chunk n-1 | chunk n
B i S S T s i S T st i S S S S S S S S i

Figure 1: XR Discard Report Bl ock

The "E bit is introduced to distinguish between packets discarded
due to early arrival and those discarded due to late arrival. The
"E' bit MJST be set to 1" if the chunks represent packets discarded
due to too early arrival and MJST be set to 'O otherw se

In case both early and | ate discarded packets shall be reported, two
Di scard RLE report blocks MJUST be included; their sequence numnber
range MAY overlap, but individual packets MJST only be reported as
either early or late. Packets reported in both MIST be considered as
di scarded without further infornmation avail able, packets reported in
neither are considered to be properly received and not di scarded.

Di scard RLE Report Bl ocks SHOULD be sent in conjunction with an RTCP
RR as a conpound RTCP packet.

Editor’'s node: is it acceptable to use one of the 'reserved bits for
this purpose or should two bl ock types be used?

4. XR Bytes Discarded Report Bl ock
The XR Bytes Discarded report block uses the follow ng format which

follows the nodel of the framework for perfornance netric devel opnent
[I-D.ietf-pnol-netrics-franework].
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0 1 2 3
012345670123456701234567012345617
B i S S T s i S T st i S S S S S S S S i
[ BT=BDR | 1] El resv [ bl ock | engt h=2 [
T T e i i e s o i I SR S
| SSRC of source |
e e e e i e s S e R CE o o R
| nunber of bytes di scarded |
B i S S T s i S T st i S S S S S S S S i

Figure 2: XR Bytes Discarded Report Bl ock

The Interval Metric flag (1) (1 bit) is used to indicate whether the
Post - Repair Loss nmetric is an Interval or a Curulative netric, that
is, whether the reported value applies to the nost recent measurenent
i nterval duration between successive netrics reports (1=1) (the
Interval Duration) or to the accurul ation period characteristic of
cumul ati ve neasurenents (1=0) (the Cunul ative Duration). Numerica
val ues for both these intervals are provided in the Measurenent
Identifier block referenced by the tag field bel ow

The "E' bit is introduced to distinguish between packets discarded

due to early arrival and those discarded due to late arrival. The
"E' bit MJST be set to '1" if the chunks represent packets discarded
due to too early arrival and MJST be set to "0 otherwise. |n case

both early and | ate di scarded packets shall be reported, two Bytes
Di scarded report bl ocks MJST be incl uded.

The 'nunber of bytes discarded” is a 32-bit unsigned integer val ue

i ndi cating the total nunber of bytes discarded (1=0) or the nunber of
byt es di scarded since the | ast RTCP XR Bytes Di scarded bl ock was
sent.

Bytes Di scarded Report Bl ocks SHOULD be sent in conjunction with an
RTCP RR as a conpound RTCP packet.

Editor’'s note: is it acceptable to use one of the 'reserved bits for
this purpose or should two bl ock types be used?

5. Protocol Qperation

This section describes the behavior of the reporting (= receiver) RTP
node and t he sender RTP node.
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5.1. Reporting Node (Receiver)

Transm ssion of RTCP XR Discard RLE Reports is up to the discretion
of the receiver, as is the reporting granularity. However, it is
RECOMVENDED t hat the receiver signals all discarded packets using the

nmet hod defined in this docunent. |If all packets over a reporting
period were lost, the receiver MAY use the Discard Report Bl ock
[I-D.ietf-avt-rtcp-xr-discard] instead. In case of linmted avail able

reporting bandwidth, it is up to the receiver whether or not to
i nclude RTCP XR Discard RLE reports or not.

The receiver MAY send the Discard RLE Reports as part of the

regul arly schedul ed RTCP packets as per RFC3550. It MAY al so include
Di scard RLE Reports in imredi ate or early feedback packets as per
RFCA585.

5.2. Media Sender

The medi a sender MJST be prepared to operate wi thout receiving any

Di scard RLE reports. |If Discard RLE reports are generated by the
recei ver, the sender cannot rely on all these reports being received,
nor can the sender rely on a regul ar generation pattern fromthe
recei ver side

However, if the sender receives any RTCP reports but no Discard RLE
report bl ocks and is aware that the receiver supports Di scard RLE
report bl ocks, it MAY assune that no packets were di scarded at the
receiver.

6. SDP signaling

The report bl ocks specified in this docunent define extensions to
RTCP XR reporting. Wiether or not this specific extended report is
sent is left to the discretion of the receiver. |Its presence nmay
enabl e better operation of the sender since nore detailed information
is available. Not providing this information will nake the sender
rely on other RTCP report netrics.

A participant of a nedia session MAY use SDP to signal its support
for this attribute. In this case, the RTCP XR attribute as defined
in RFC3611 [ RFC3611] MJUST be used. The SDP RFC4566 [ RFCA4566]
attribute "xr-format’ defined in RFC3611 is augnented as described in
the following to indicate the discard netric.
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rtcp-xr-attrib = "a=" "rtcp-xr" ":" [xr-format *(SP xr-format)]
CRLF ; defined in [ RFC3611]
xr-format =/ xr-discard-rle

| xr-discard-bytes

"discard-rle"
"di scard- byt es”

xr-discard-rle =
xr-di scard- bytes =
The literal 'discard-rle’ MJST be used to indicate support for the
Di scard RLE Report Block defined in section Section 3, the litera
"discard-bytes’ to indicate support for the Bytes Discarded Report
Bl ock defined in section Section 4

For signaling support for the discard nmetric, the rules defined in
RFC3611 apply. Generally, senders and receivers SHOULD indicate this
capability if they support this netric and would Iike to use it in
the specific nedia session being signaled. The receiver MAY decide
not to send discard information unless it knows about the sender’s
support to save on RTCP reporting bandw dt h.

A participant in a nedia session MAY use the two report bl ocks
specified in this docunent wi thout any explicit (SDP) signaling.
7. Security Considerations
The security considerations of RFC3550, RFC3611, and RFC4585 apply.
Since this docunent offers only a nore precide reporting for an
al ready existing metric, no further security inplications are
f oreseen.
8. | 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 to
RFC3611 [ RFC3611].
8.1. XR Report Block Registration

Thi s docunment extends the | ANA "RTCP XR Bl ock Type Registry" by two
new val ues: DRLE and DBR

[Note to RFC Editor: please replace DRLE and DBR with the I ANA

provi ded RTCP XR bl ock type for this block here and in the diagrans
above. ]
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8.2. SDP Paraneter Registration

Thi s docunent registers two new paraneters for the Session
Description Protocol (SDP), "discard-rle" and "di scard-bytes", in the
"RTCP XR SDP Par aneters Registry".

8.3. Contact information for | ANA registrations
Joerg Ot (jo@ommet.tkk.fi)

Aalto University Conmmet, Qtakaari 5A, 02150 Espoo, Finland.
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