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BT s exXtended Network Quality RTP Control Protocol Extended Reports
(RTCP XR XNQ

Status of This Menop

This meno provides information for the Internet conmunity. |t does
not specify an Internet standard of any kind. Distribution of this
meno is unlimted.

| ESG Not e

The | ESG has concerns about vendor code points allocation in this
smal | nanmespace and mi ght not approve sinilar docunents in the
future.

Abstract

Thi s docunment describes an RTCP XR report bl ock, which reports packet
transport paranmeters. The report bl ock was devel oped by BT for pre-
standards use in BT s next-generation network. This docunent has
been produced to describe the report block in sufficient detail to
regi ster the block type with ANA in accordance with the
Specification Required policy of RFC 3611. This specification does
not standardi se the new report bl ock for use outside BT s network.
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1

| nt roducti on

A set of netrics of packet-transport quality has been defined by BT
for pre-standards use in its network. These nmetrics are known as
"XNQ' for "eXtended Network Quality". This docunent defines an
RTCP- XR Report Block to transport the XNQ neasures froman RTP end
systemto its peer, using the extension nmechanismdefined in [1].

The nmetrics are designed to suppl ement the packet-loss nmetric in RTCP
[2] and the roundtrip delay nmeasurenent provided by RTCP. They
provide netrics for | P Packet Delay Variation based on the | PDV
metric defined in [3], netrics reporting the activity of the RTP end
systenmis receiver’'s jitter buffer, and netrics reporting "errored"
and "severely errored" seconds.

Thi s docunent has been produced to describe the report block in
sufficient detail to register the block type with I ANA in accordance
with the Specification Required policy of [1]. This specification
does not standardi se the new report block for use outside BT s

net wor k.

Work in progress on RTCP HR [5] is likely to obsolete these netrics
and the RTCP-XR Report Bl ock defined here.

Requi renment s Not ati on

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [4].

Ext ended Network Quality (XNQ Report Bl ock

A set of netrics of packet-transport quality has been defined by BT
for pre-standards use in its network. These nmetrics are known as
"XNQ' for "eXtended Network Quality".

Thi s docunent defines an RTCP- XR Report Bl ock using the extension
mechani smdefined in [1]. The new Report Bl ock provides transport of
the XNQ neasures froman RTP end systemto its peer.

The netrics are described in the followi ng text. However, sone

addi tional explanation is required for the netrics vnaxdi ff, vrange,
vsum and c, which neasure aspects of packet delay variation. The
nmetrics are based on the neasure known as |P Packet Delay Variation
(I1PDV) defined in [3]. The IPDV of a packet is the anmount by which
t he packet was delayed in the network, ninus the anmount a reference
packet was delayed in the network. The reference packet is usually
the first packet of the connection. |IPDV is a signed quantity.
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The nmetric vrange is the difference (longest m nus shortest) between
the |l ongest and shortest network packet del ays seen over the duration
of the connection to date. The nmetric vrange is usually a positive
quantity, but nay be zero if the packet delay is exactly constant
over the lifetinme of the connection to date.

The nmetric vmexdiff is found as follows. For each RTCP neasurenent
cycle, find the difference (longest minus shortest) between the

| ongest and shortest network packet delays within that neasurenent
cycle. These differences are usually all positive quantities, but a
difference may be zero if the packet delay is exactly constant

t hr oughout the neasurenment cycle. Take the set of these differences
and find the maxi mum which is vmaxdiff. The netric vmaxdiff is also
usually a positive quantity, but will be zero if all the nenbers of
the set of per-cycle differences are zero.

The netric vsumis sinply the sumof the per-RTCP-cycle differences,
whi ch were obtained to find vhmaxdi ff as descri bed above. The netric
c is the nunber of per-RTCP-cycle differences, that is, the
cardinality of the set of differences. The two netrics vsumand c
al l ow cal cul ati on of vsum c, the average | PDV per RTCP measurenent
cycl e.

The format of the report is as shown in Figure 1.

0 1 2 3
01234567890123456789012345678901
T S T T s T T o S T o s st s U S S Y I o S S
| BT=8 | reserved | bl ock I ength = 8 |
+=t+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+
| begi n_seq | end_seq |
T S T T s T T o S T o s st s U S S Y I o S S
| vmaxdi f f | vrange |
T S T T s T T o S T o s st s U S S Y I o S S
I vsum |
T S T T s T T o S T o s st s U S S Y I o S S

c | j bevent s |

B e o S T s i e o S o S o T s st SR S SR S S
reserved | t degnet |

B e o S T s i e o S o S o T s st SR S SR S S
reserved | tdegjit |

B e o S T s i e o S o S o T s st SR S SR S S
reserved | es |

B e o S T s i e o S o S o T s st SR S SR S S
reserved | ses |

I
+
I
+
I
+
I
+
I
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Figure 1
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The report consists of an RTCP-XR bl ock header and a single 8-word
sub- bl ock.
bl ock type (BT): 8 bits
An XNQ Metrics Report Block is identified by the constant 8.

reserved: 8 bits
These fields are reserved for future definition. In the absence
of such a definition, the bits in these fields MJST be set to zero
and MJST be ignored by the receiver.

bl ock I ength: 16 bits
Defined in Section 3 of [1].

begi n_seq: 16 bits
As defined in Section 4.1 of [1].

end_seq: 16 bits
As defined in Section 4.1 of [1].

vimaxdi ff: 16 bits unsigned
Largest | PDV difference seen to date within a single RTCP
measurenment cycle, nmeasured in RTP tinestanp units. |If the
nmeasur ed val ue exceeds OxFFFE, the val ue OxFFFF shoul d be reported
to indicate an over-range neasuremnent.

vrange: 16 bits unsigned
Largest | PDV difference over the lifetime of the RTP flow to date,
nmeasured in RTP tinmestanp units. |If the measured val ue exceeds
OXFFFE, the val ue OxFFFF should be reported to indicate an over-
range measurenent.

vsum 32 bits unsigned
Sum of the peak I PDV difference values within each RTCP cycle,
sumed over RTCP cycles over the lifetine of the RTP flow to date.

I f the neasured val ue exceeds OxFFFFFFFE, the val ue OXFFFFFFFF
shoul d be reported to indicate an over-range neasurenent.
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16 bits unsigned

Nunmber of RTCP cycles over which vsum was accunul ated. |If the
neasur ed val ue exceeds OxFFFE, the val ue OxFFFF shoul d be reported
to indicate an over-range neasuremnent.

j bevents: 16 bits unsigned

Curmul ative nunber of jitter buffer adaptation events over the
lifetinme of the RTP flow to date. |[|f the neasured val ue exceeds
OXFFFE, the val ue OxFFFF should be reported to indicate an over-
range neasurenent.

tdegnet: 24 bits unsigned

The total time in sanple periods affected either by packets
unavail abl e due to network | oss, or late delivery of packets,
since the start of transmssion. |f the neasured val ue exceeds
OXFFFFFE, the val ue OXFFFFFF shoul d be reported to indicate an
over -range neasurement.

tdegjit: 24 bits unsigned

es:

Ses:

Hunt

The total time in sanple periods degraded by jitter buffer
adaptation events, e.g., where the jitter buffer either plays out
a sanpl e sequence not originating at the transnitter, repeats
sanpl es, or chooses not to play out a sanpl e sequence that was
sent by the transmitter. |If the neasured val ue exceeds OxFFFFFE
t he val ue OxFFFFFF shoul d be reported to indicate an over-range
nmeasur erment .

24 bits unsigned

cunul ati ve seconds affected by "unavail abl e packet"” events over
the lifetime of this ephenmeral, to date. |If the neasured val ue
exceeds OxFFFFFE, the val ue OXFFFFFF shoul d be reported to

i ndi cate an over-range neasurenent.

24 bits unsigned
cunul ati ve seconds affected by severe "unavail abl e packet" events
over the lifetime of this epheneral, to date. |f the neasured

val ue exceeds OxXFFFFFE, the val ue OxFFFFFF shoul d be reported to
i ndi cate an over-range neasurenent.
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4. | ANA Consi derati ons

| ANA has allocated the nunber 8 within the registry "RTP Contro
Prot ocol Extended Reports (RTCP XR) Bl ock Types" to the RTCP XR
report block described here. This registry is defined in [1].

5. Security Considerations

It is believed that this proposed RTCP XR report bl ock introduces no
new security considerations beyond those described in [1]. Sone of
the considerations in [1] do not apply to this report block
Specifically, XNQ does not provide per-packet statistics so the risk
to confidentiality docunmented in Section 7, paragraph 3 of [1] does
not apply, and XNQ packets cannot be very large so the risk of deni al
of service docunented in Section 7, paragraph 7 of [1] does not

appl y.
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Ful I Copyright Statenent
Copyright (C) The I ETF Trust (2007).

This docunent is subject to the rights, licenses and restrictions
contained in BCP 78, and except as set forth therein, the authors
retain all their rights.

Thi s docunent and the information contained herein are provided on an
"AS | S" basis and THE CONTRI BUTOR, THE ORGANI ZATI ON HE/ SHE REPRESENTS
OR IS SPONSORED BY (IF ANY), THE I NTERNET SOCI ETY, THE | ETF TRUST AND
THE | NTERNET ENG NEERI NG TASK FORCE DI SCLAI M ALL WARRANTI ES, EXPRESS
OR | MPLI ED, | NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF
THE | NFORMATI ON HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE.

Intell ectual Property

The | ETF takes no position regarding the validity or scope of any
Intell ectual Property Rights or other rights that m ght be clained to
pertain to the inplenentation or use of the technol ogy described in
this docunent or the extent to which any |icense under such rights

m ght or might not be available; nor does it represent that it has
made any independent effort to identify any such rights. |Information
on the procedures with respect to rights in RFC docunents can be
found in BCP 78 and BCP 79.

Copi es of IPR disclosures nmade to the | ETF Secretariat and any
assurances of licenses to be nmade available, or the result of an
attenpt nmade to obtain a general |icense or permission for the use of
such proprietary rights by inplenmenters or users of this

speci fication can be obtained fromthe | ETF on-line |IPR repository at
http://ww.ietf.org/ipr.

The IETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that nmay cover technol ogy that nay be required to inplenment
this standard. Please address the information to the |IETF at
ietf-ipr@etf.org.
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