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Session Description Protocol (SDP) Bandwi dth Modifiers
for RTP Control Protocol (RTCP) Bandw dth

Status of this Meno

Thi s docunent specifies an Internet standards track protocol for the
Internet conmunity, and requests discussion and suggestions for

i mprovenents. Please refer to the current edition of the "Internet
O ficial Protocol Standards" (STD 1) for the standardization state
and status of this protocol. Distribution of this nemo is unlimted.

Copyri ght Notice
Copyright (C The Internet Society (2003). Al Rights Reserved.
Abst r act

Thi s docunent defines an extension to the Session Description
Protocol (SDP) to specify two additional nodifiers for the bandw dth
attribute. These nodifiers nay be used to specify the bandwi dth
allowed for RTP Control Protocol (RTCP) packets in a Real-tinme
Transport Protocol (RTP) session.

1. Introduction

The Real -tinme Transport Protocol (RTP), RFC 3550 [1], includes a
control protocol RTCP which provides synchronization information from
dat a senders and feedback information from data receivers.

Normal Iy, the anpunt of bandwi dth allocated to RTCP in an RTP session
is 5% of the session bandwi dth. For sone applications, it may be
appropriate to specify the RTCP bandw dth i ndependently of the

sessi on bandwi dth. Using a separate parameter allows rate-adaptive
applications to set an RTCP bandw dth consistent with a "typical"”
data bandwi dth that is | ower than the nmaxi rum bandw dth specified by
the session bandwi dth paraneter. That allows the RTCP bandwi dth to
be kept under 5% of the data bandw dth when the rate has been adapted
downwar d.

On the other hand, there may be applications that send data at very

| ow rates but need to conmunicate extra RTCP information, such as APP
packets. These applications may need to specify RTCP bandw dth that

i s higher than 5% of the data bandw dth.
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The RTP specification allows a profile to specify that the RTCP
bandwi dth nay be divided into two separate session paraneters for
those participants which are active data senders and those which are
not. Using two paraneters allows RTCP reception reports to be turned
off entirely for a particular session by setting the RTCP bandw dth
for non-data-senders to zero while keeping the RTCP bandw dth for
dat a senders non-zero so that sender reports can still be sent for

i nter-media synchroni zation. Turning off RTCP reception reports is
not reconmended because they are needed for the functions listed in
the RTP specification, particularly reception quality feedback and
congestion control. However, doing so may be appropriate for systens
operating on unidirectional links or for sessions that do not require
feedback on the quality of reception or liveness of receivers and
that have other nmeans to avoid congestion

This menmo defines an extension to the Session Description Protoco
(SDP) [3] to specify RTCP bandwi dth for senders and non-senders
(receivers).

2. SDP Extensions

The Session Description Protocol includes an optional bandw dth
attribute with the foll ow ng syntax

b=<nodi fi er >: <bandw dt h- val ue>

where <nodifier> is a single al phanumeric word giving the nmeani ng of
the bandwi dth figure, and where the default units for <bandw dt h-
val ue> are kilobits per second. This attribute specifies the
proposed bandwi dth to be used by the session or nedia.

A typical use is with the modifier "AS" (for Application Specific
Maxi mum) whi ch may be used to specify the total bandwidth for a
single media streamfromone site (source).

This nmeno defines two additional bandw dth nodifiers:
b=RS: <bandwi dt h- val ue>
b=RR: <bandw dt h- val ue>

where "RS" indicates the RTCP bandwi dth allocated to active data
senders (as defined by the RTP spec) and "RR' indicates the RTCP
bandwi dth allocated to other participants in the RTP session (i.e.
receivers). The exact behavior induced by specifying these bandw dth
nodi fi ers depends upon the algorithmused to cal cul ate the RTCP
reporting interval. Different algorithns may be specified by
different RTP profiles.
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For the RTP A’V Profile [2], which specifies that the default RTCP
interval algorithmdefined in the RTP spec [1] is to be used, at

| east RS/ (RS+RR) of the RTCP bandwi dth is dedicated to active data
senders. |If the proportion of senders to total participants is |less
than or equal to RS/ (RS+RR), each sender gets RS divided by the
nunber of senders. \When the proportion of senders is greater than
RS/ (RS+RR), the senders get their proportion of the sum of these
paraneters, which nmeans that a sender and a non-sender each get the
same allocation. Therefore, it is not possible to constrain the data
senders to use | ess RTCP bandwi dth than is allowed for non-senders.
A few speci al cases are worth noting:

o If RRis zero, then the proportion of participants that are
senders can never be greater than RS/ (RS+RR), and therefore
non- senders never get any RTCP bandwi dth i ndependent of the
nunber of senders.

o0 Setting RS to zero does not nean that data senders are not
allowed to send RTCP packets, it only neans that they are
treated the same as non-senders. The proportion of senders (if
there are any) woul d al ways be greater than RS/(RS+tRR) if RR s
non- zer o.

o If RS and RR are both zero, it would be unwise to attenpt
calcul ation of the fraction RS/ (RS+RR)

The bandwi dth allocation specified by the RS and RR nodi fiers applies
to the total bandw dth consumed by all RTCP packet types, including
SR, RR, SDES, BYE, APP and any new types defined in the future. The
<bandwi dt h-val ue> for these nodifiers is in units of bits per second
with an integer val ue.

NOTE: This specification was in conflict with the initial SDP
spec in RFC 2327 which prescribes that the <bandw dt h-val ue> for
all bandw dth nodifiers should be an integer nunmber of kilobits
per second. This discrepancy was forced by the fact that the
desired RTCP bandwi dth setting may be | ess than 1 kb/s.

At the 44th | ETF neeting in Mnneapolis, two solutions were

consi dered: allow fractional values, or specify that the units for
these particular nmodifiers would be in bits per second. The
second choice was preferred so that the syntax woul d not be
changed. The SDP spec is being nodified [4] to advance to Draft
Standard, and will allow this change in semantics.
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3. Default val ues

If either or both of the RS and RR bandwi dth specifiers are onitted,
the default values for these paraneters are as specified in the RTP
profile in use for the session in question. For the Audio/Video
Profile, RFC 3551 [2], the defaults follow the recomendati ons of the
RTP spec:

0o The total RTCP bandwidth is 5% of the session bandwidth. |If
one of these RTCP bandwi dth specifiers is omtted, its value is
5% m nus the value of the other one, but not |ess than zero.

If both are omtted, the sender and recei ver RTCP bandw dt hs
are 1.25% and 3.75% of the session bandw dth, respectively.

0 At |least RS/(RS+RR) of of the RTCP bandwi dth is dedicated to
active data senders. \When the proportion of senders is greater
than RS/ (RS+RR) of the participants, the senders get their
proportion of the sumof these paraneters.

This meno does not inpose linmts on the values that may be specified
with the RR and RS nodifiers, other than that they nmust be non-
negative. However, the RTP specification and the appropriate RTP
profile may specify limts.

4. Precedence

An SDP description consists of a session-level description (details
that apply to the whole session and all nedia streans) and zero or
nore nedi a-1evel descriptions (details that apply only to a single
nedi a strean). Bandwi dth specifiers may be present either at the
session level to specify the total bandw dth shared by all nedia, or
in the nedia sections to specify the bandwi dth allocated to each
medi um or both. This is true for the two RTCP bandwi dth nodifiers
defined here as well.

Since the bandwi dth allocated to RTCP is a fraction of the session
bandwi dt h when not specified explicitly using the nodifiers defined
here, there is an interaction between the session bandw dth and RTCP
bandwi dt h specifiers at the session and nmedia |l evels of the SDP
description. The precedence of these specifiers is as follows, with
(1) being the highest precedence:

1) Explicit RR or RS specifier at nedia | eve

2) Explicit RR or RS specifier at session |eve

3) Default based on session bandw dth specifier at nedia | eve
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4) Default based on session bandw dth specifier at session |eve

In particular, the relationship of (2) and (3) neans that if the RR
bandwi dth is specified as zero at the session level, that turns off
RTCP transm ssion for non-data-senders in all nedia.

5. Exanple
An exampl e SDP description is:

v=0

o=mhandl ey 2890844526 2890842807 IN | P4 126.16.64.4
s=SDP Seni nar

i =A Semi nar on the session description protoco
c=IN | P4 224.2.17.12/ 127

t =2873397496 2873404696

mraudi 0 49170 RTP/ AVP 0O

b=AS: 64

b=RS: 800

b=RR: 2400

mevi deo 51372 RTP/ AVP 31

b=AS: 256

b=RS: 800

b=RR: 2400

In this exanple, the explicit RTCP bandw dths for the audi o nedi um
are equal to the defaults and so could be omtted. However, for the
vi deo nedi um the RTCP bandw dt hs have been set according to a data
bandwi dt h of 64 kb/s even though the maxi mum data bandwi dth is
specified as 256 kb/s. This is based on the assunption that the

vi deo data bandwidth will automatically adapt to a | ower val ue based
on network conditions.
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6.

8.

| ANA Consi der ati ons

RFC 2327 [3] requires that new bandwi dth nodifiers be registered with
| ANA by reference to a standards-track RFC specifying the semantics
of the bandw dth nodifier precisely, indicating when it should be
used, and why the existing registered bandw dth specifiers do not
suffice.

Thi s docunent is intended to satisfy those requirenents.

In the "bwtype" table of the Session Description Protocol (SDP)
Paraneters registry, the follow ng two new bandw dth nodifi er nanes
have been registered:

RS
RR

Security Considerations

This meno defines bandwi dth nodifier keywords as an extension to SDP
so the security considerations listed in the SDP specification apply
to session descriptions containing these nodifiers as with any other

The bandwi dt h val ue supplied with one of these nodifiers could be
unreasonably | arge and cause the application to send RTCP packets at
an excessive rate, resulting in a denial of service. This is simlar
to the risk that an unreasonabl e bandwi dth coul d be specified for the
nmedi a data, though encoders generally have a linited bandw dth range.
Applications should apply validity checks to all paraneters received
in an SDP description, particularly one which is not authenticated.
This meno cannot specify linmts because they are dependent on the RTP
profile and application.
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10. Full Copyright Statenent
Copyright (C The Internet Society (2003). Al Rights Reserved.

Thi s docunent and translations of it may be copied and furnished to
ot hers, and derivative works that conment on or otherwi se explain it
or assist inits inplenentation may be prepared, copied, published
and distributed, in whole or in part, without restriction of any

ki nd, provided that the above copyright notice and this paragraph are
i ncluded on all such copies and derivative works. However, this
docunent itself may not be nodified in any way, such as by renoving
the copyright notice or references to the Internet Society or other
I nternet organi zati ons, except as needed for the purpose of
devel opi ng Internet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into |anguages ot her than
Engl i sh.

The Iimted perm ssions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.

Thi s docunent and the information contained herein is provided on an
"AS | S" basis and THE | NTERNET SOCI ETY AND THE | NTERNET ENG NEERI NG
TASK FORCE DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED, | NCLUDI NG
BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE | NFORVATI 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
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