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Status of This Meno

Thi s document specifies an Internet standards track protocol for the
Internet community, and requests discussion and suggestions for

i mprovenents. Please refer to the current edition of the "Internet
Oficial Protocol Standards" (STD 1) for the standardi zation state
and status of this protocol. Distribution of this neno is unlimted.
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Abst ract
Thi s docunent defines the semantics that allow for grouping of
Forward Error Correction (FEC) streans with the protected payl oad
streans in Session Description Protocol (SDP). The semantics defined
in this docunent are to be used with "G ouping of Media Lines in the
Session Description Protocol" (RFC 3388) to group together "nm' |ines
in the sanme session.
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I nt roducti on

The nedia lines in an SDP [3] session may be associated with each
other in various ways. SDP itself does not provide nethods to convey
the rel ationshi ps between the nedia lines. Such relationships are

i ndi cated by the extension to SDP as defined in "G ouping of Media
Lines in the Session Description Protocol” (RFC 3388) [2]. RFC 3388
defines two types of semantics: Lip Synchronization and Fl ow

I dentification.

Forward Error Correction (FEC) is a compn technique to achieve
robust comruni cation in error-prone environnents. In this docunent,
we define the semantics that allows for grouping of FEC streans with
the protected payl oad streans in SDP by further extending RFC 3388.

Ter mi nol ogy

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD, "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [1].

Forward Error Correction (FEC

Forward Error Correction (FEC) is a comopn technique to achieve
robust comuni cation in error-prone environments. In FEC

communi cati on uses a bandwidth that is nore than payload to send
redundantly coded payl oad i nformation. The receivers can readily
recover the original payload even when sone comunication is lost in
the transm ssion. Conpared to other error correction techniques
(such as retransmi ssion), FEC can achi eve much | ower transni ssion
delay, and it does not have the probl em of inplosion from

retransm ssion requests in various nmulticast scenarios.

In general, the FEC data can be sent in two different ways: (1)

mul ti pl exed together with the original payload streamor (2) as a
separate stream It is thus necessary to define nmechanisns to

i ndi cate the association relationship between the FEC data and the
payl oad data they protect.

When FEC data are nmultiplexed with the original payl oad stream the
association rel ationship may, for exanple, be indicated as specified
in "An RTP Payl oad for Redundant Audio Data" (RFC 2198) [4]. The
generic RTP payl oad format for FEC [5] uses that nethod.

VWhen FEC data are sent as a separate stream fromthe payl oad data,
the association relationship can be indicated in various ways. This
docunent on the FEC nmedia |ine grouping specifies a nmechanismfor

i ndi cating such rel ati onshi ps.
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FEC G oupi ng

1. FEC Goup

Each "a=group" line is used to indicate an association rel ationship
bet ween the FEC streans and the payload streans. The streans
included in one "a=group" line are called a "FEC G oup"

Each FEC group MAY have one or nore than one FEC stream and one or
nore than one payload stream For exanple, it is possible to have
one payl oad stream protected by nore than one FEC stream, or
mul ti pl e payl oad streans sharing one FEC stream

Grouping streams in a FEC group only indicates the association

rel ati onship between streans. The detail ed FEC protection

schene/ paraneters are conveyed through the nechani smof the
particul ar FEC al gorithmused. For exanple, the FEC grouping is used
for generic RTP payload for FEC [5] to indicate the association

rel ati onshi p between the FEC stream and the payl oad stream The
detailed protection | evel and length information for the Unequal Loss
Protection (ULP) algorithmis communicated in band within the FEC
stream

2. Ofer /| Answer Consideration

The backward compatibility in offer / answer is generally handl ed as
specified in RFC 3388 [2].

Dependi ng on the inplenentation, a node that does not understand FEC
grouping (either does not understand line grouping at all, or just
does not understand the FEC senantics) SHOULD respond to an offer
cont ai ni ng FEC grouping either (1) with an answer that ignores the
grouping attribute or (2) with a refusal to the request (e.g., 488
Not acceptable here or 606 Not acceptable in SIP).

In the first case, the original sender of the offer MJUST establish
the connection without FEC. In the second case, if the sender of the
offer still wishes to establish the session, it SHOULD re-try the
request with an offer without FEC

3. Exampl e of FEC G ouping

The foll owi ng exanpl e shows a session description of a multicast
conference. The first media stream (md:1) contains the audio
stream The second media stream (md:2) contains the Generic FEC [5]
protection for the audio stream These two streans form an FEC
group. The relationship between the two streans is indicated by the
"a=group: FEC 1 2" line. The FEC streamis sent to the same multicast
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group and has the same Tine to Live (TTL) as the audio, but on a port
nunber two higher. Likew se, the video stream (md:3) and its
Generic FEC protection stream (mid:4) form another FEC group. The
rel ati onship between the two streans is indicated by the "a=group: FEC
3 4" line. The FEC streamis sent to a different nulticast address,
but has the same port nunber (30004) as the payl oad video stream

0
adam 289083124 289083124 I N | P4 host. exanpl e. com
ULP FEC Seni nar

=0 0

c=IN I P4 224.2.17. 12/ 127

a=group: FEC 1 2

a=group: FEC 3 4

mraudi o 30000 RTP/ AVP 0

a=md: 1

mFaudi o 30002 RTP/ AVP 100

a=rt prmap: 100 ul pfec/ 8000

a=m d: 2

mevi deo 30004 RTP/ AVP 31

a=md: 3

mevi deo 30004 RTP/ AVP 101

c=IN I P4 224.2.17. 13/ 127

a=rtpmap: 101 ul pfec/ 8000

a=md: 4

\Y
(0]
S
t

Security Considerations

There is a weak threat for the receiver that the FEC groupi ng can be
nmodi fied to indicate FEC rel ati onshi ps that do not exist. Such
attacks may result in failure of FEC to protect, and/or nishandling
of other nedia payload streams. It is reconended that the receiver
SHOULD do integrity check on SDP and follow the security
considerations of SDP [3] to only trust SDP fromtrusted sources.

| ANA Consi der ati ons

Thi s docunent defines the semantics to be used with groupi ng of nedia
lines in SDP as defined in RFC 3388. The semantics defined in this
docunent are to be registered by the | ANA when they are published in
standards track RFCs.

The foll owi ng semantics have been registered by ANA in Semantics for
the "group" SDP Attribute under SDP Paraneters.

Semanti cs Token Ref er ence

Forward Error Correction FEC RFC 4756
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Thi s 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 | S SPONSORED BY (I F ANY), THE | NTERNET SOCI ETY, THE | ETF TRUST,
AND THE | NTERNET ENG NEERI NG TASK FORCE DI SCLAI M ALL WARRANTI ES
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| MPLI ED WARRANTI ES OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR
PURPGSE

Intellectual Property

The | ETF takes no position regarding the validity or scope of any
Intell ectual Property Rights or other rights that mght be clainmed to
pertain to the inplenentation or use of the technol ogy described in
this docunment or the extent to which any |license under such rights

m ght or might not be avail able; nor does it represent that it has
made any i ndependent 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 nade available, or the result of an
attenpt made to obtain a general |icense or permssion for the use of
such proprietary rights by inplenenters or users of this
specification can be obtained fromthe I ETF on-line I PR 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 may cover technology that nmay be required to inpl enent
this standard. Please address the information to the |IETF at
ietf-ipr@etf.org.
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