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This docunent specifies an Internet standards track protocol for the
Internet conmmunity, 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 standardi zati on state
and status of this protocol. Distribution of this neno is unlimted.

Copyright Notice

Copyright (c) 2009 I ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunent is subject to BCP 78 and the I ETF Trust’s Lega
Provisions Relating to | ETF Docunents in effect on the date of
publication of this docunent (http://trustee.ietf.org/license-info).
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent.

Abst r act

Thi s docunent provides Forward Error Correction (FEC) Schene
specifications according to the Reliable Milticast Transport (RM)
FEC bui | di ng bl ock for the Conpact No-Code FEC Schene, the Snall

Bl ock, Large Bl ock, and Expandabl e FEC Scheme, the Small Bl ock
Systemati ¢ FEC Schene, and the Conpact FEC Schene. This docunent
obsol etes RFC 3695 and assunes responsibility for the FEC Schenes
defined in RFC 3452.
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1. Introduction

The docunent specifies the foll owing FEC Schenes according to the
specification requirenments of the FEC buil ding bl ock [ RFC5052]:

0 Conpact No- Code FEC Schene

o Snall Block, Large Bl ock, and Expandabl e FEC Schemne
o Small Block Systematic FEC Schene

o Conpact FEC Schene

This docunent inherits the context, |anguage, declarations and
restrictions of the FEC building bl ock [ RFC5052]. This docunent al so
uses the term nol ogy of the conpani on docunment [RFC3453], which
descri bes the use of FEC codes within the context of reliable IP

nmul ticast transport and provides an introduction to sone comonly
used FEC codes.

Bui | di ng bl ocks are defined in [RFC3048]. This docunent follows the
general guidelines provided in [ RFC3269].

[ RFC3452] and [ RFC3695] contain previous versions of the FEC Schenes
defined in this specification. These RFCs were published in the
"Experinmental" category. It was the stated intent of the RMI working
group to re-subnit these specifications as an | ETF Proposed Standard
in due course. This docunent obsol etes [RFC3695]. [RFC3452] has

al ready been obsol eted by [ RFC5052], and this document assunes
responsibility for aspects of [RFC3452] that were not included in

[ RFC5052] .

Thi s Proposed Standard specification is thus based on and backwards
conmpatible with the FEC Schenmes defined in [ RFC3452] and [ RFC3695],
updat ed according to accunul ated experi ence and grow ng protoco
maturity since their original publication. Said experience applies
both to this specification itself and to congestion contro
strategies related to the use of this specification

The di fferences between the FEC Schene specifications in [ RFC3452]
and [ RFC3695] and this docunent are listed in Section 10.

Integer fields specified in this docunent are all encoded in network
byte order.
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2. Requirenments Notation

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMVENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [RFC2119].

3. Conpact No- Code FEC Schene
3.1. Introduction

The Conpact No-code FEC Schene is a Fully-Specified FEC Schenme. The
schene requires no FEC coding and is specified primarily to all ow
sinmple interoperability testing between different inplenentations of
protocol instantiations that use the FEC buil ding bl ock

3.2. Formats and Codes
3.2.1. FEC Payload 1D(s)

The FEC Payload ID for the Conpact No-Code FEC Schene is conposed of
a Source Bl ock Number and an Encoding Synbol ID as shown in Figure 1

0 1 2 3
01234567890123456789012345678901
B s S S i i i ks a ks st S S S S S S

| Sour ce Bl ock Number | Encodi ng Synmbol ID
R R R R e e s o S e R S S S S S S e e e e e

Figure 1: FEC Payl oad I D Format for Conpact No- Code FEC Schene

The Source Bl ock Nunber (SBN) is a 16-bit unsigned integer that is
used to identify fromwhich source block of the object the encoding
synbol in the payload of the packet is generated. There are two
possi bl e nodes: in the uni que SBN node, each source block within the
obj ect has a uni que Source Bl ock Nunber associated with it, and in

t he non-uni que SBN nbde, the sane Source Bl ock Nunber nmay be used for
nore than one source block within the object. Wich node is being
used for an object is outside the scope of this docunment and MJUST be
communi cated, either explicitly or inplicitly, out-of-band to
receivers.

If the unique SBN node is used, then successive Source Bl ock Nunbers
are associated with consecutive source bl ocks of the object starting
with Source Bl ock Nunmber O for the first source block of the object.
In this case, there are at npost 2""16 source bl ocks in the object.
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I f the non-unique SBN node is used, then the nmapping from source

bl ocks to Source Bl ock Numbers MJST be communi cat ed out-of-band to
receivers, and how this is done is outside the scope of this
docunent. This mapping could be inplicit, for exanple, determ ned by
the transm ssion order of the source blocks. |n non-unique SBN node,
packets for two different source bl ocks nmapped to the sane Source

Bl ock Nunber SHOULD NOT be sent within an interval of tine that is
shorter than the transport time of a source block. The transport
time of a source block includes the anpbunt of tinme needed to process
the source bl ock at the sender transport |ayer, the network transit
time for packets, and the anount of tinme needed to process the source
bl ock at the receiver transport. This allows the receiver to clearly
deci de whi ch packets bel ong to which source bl ock

The Encoding Synbol IDis a 16-bit unsigned integer that identifies
whi ch specific encodi ng synbol generated fromthe source block is
carried in the packet payload. The exact details of the
correspondence between Encodi ng Synbol |IDs and the encodi ng synbols
in the packet payload are specified in Section 3.4.

3.2.2. FEC nject Transnission |Information

3.2.2.1. Mandatory

The mandat ory FEC Obj ect Transmi ssion Information el enent for the
Conmpact No- Code FEC Schene i s:

o0 FEC Encoding ID: zero (0)
3.2.2.2. Common

The Conmon FEC bj ect Transnission Infornmation el enents and their
val ue ranges for the Conpact No- Code FEC Schene are:

Transfer-Length: a non-negative integer, |ess than 27748, indicating
the length of the object in octets.

Encodi ng- Synbol - Length: a non-negative integer, |ess than 27716,
i ndicating the length of each encoding synbol in octets.

Maxi mum Sour ce- Bl ock-Length: a non-negative integer, |ess than
27732, indicating the maxi num nunber of source synbols in a source
bl ock.

The encoded Conmon FEC bject Transnission Information is defined in
Fi gure 2.
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0 1 2 3
01234567890123456789012345678901
i T o T e e e et o S s S R R SR

| Transfer Length

+ B il i S S S S S T S S
| | Reserved |
e e i i e i S S e e
| Encodi ng Synbol Length | Max. Source Bl ock Length (MSB)
T T i e o o i e e e et ek o S S
| Max. Source Bl ock Length (LSB)

B il i S S S S S T S S

Fi gure 2: Encoded Commobn FEC Obj ect Transmi ssion Information (OTl)
for Conpact No-Code FEC Schene

The Transfer Length, Encodi ng Synbol Length, and Maxi num Source Bl ock
Length are encoded as unsigned integers, of length 48 bits, 16 bits,
and 32 bits, respectively.

Al'l Encodi ng Synbols of a transport object MJST have | ength equal to
the I ength specified in the Encodi ng Synmbol Length elenment, with the
optional exception of the last source synbol of the last source bl ock
(so that redundant padding is not mandatory in this |ast synbol).
This | ast source synbol MJST be logically padded out with zeroes when
anot her Encodi ng Synbol is conputed based on this source synbol to
ensure the same interpretation of this Encoding Synbol value by the
sender and receiver. However, this padding does not actually need to
be sent with the data of the |ast source synbol.

The "Reserved" field in the Encoded FEC Obj ect Transm ssion
I nformati on MJUST be set to zero by senders and its val ue MJST be
i gnored by receivers.

Note: this FEC Schenme was first defined in [ RFC3695], which did
not require that the Encoding Synbol Length should be the sanme for
every source block. This docunent introduces a genera

requi renent that the Encoding Synbol Length be the sane across
source bl ocks. Since no protocols were defined that support
variation in the Encodi ng Synbol Length between source bl ocks,
this can be done wi thout introduci ng backwards conpatibility

i ssues.

3.2.2.3. Schene-Specific

No Schemre- Specific FEC Object Transmission Information elenments are
defined by this FEC Schene.
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3.3. Procedures

The algorithmdefined in Section 9.1. of [RFC5052] MJST be used to
partition the file into source bl ocks.

3.4. FEC Code Specification

The Conpact No- Code FEC Schene does not require FEC encodi ng or
decodi ng. Instead, each encoding synmbol consists of consecutive
bytes of a source bl ock of the object.

The following two subsections describe the details of how the Conpact
No- Code FEC Schene operates for each source bl ock of an object.

3.4.1. Source Block Logistics

Let X > 0 be the length of a source block in bytes. Let L > 0 be the
| ength of the encoding synbol contained in the payl oad of each
packet. The value of X and L are part of the FEC bject Transm ssion
Information, and how this information is comunicated to a receiver
is outside the scope of this docunent.

For a given source block X bytes in length with Source Bl ock Nunber
I, let N= XL rounded up to the nearest integer. The encoding
synbol carried in the payload of a packet consists of a consecutive
portion of the source block. The source block is logically
partitioned into N encodi ng synbols, each L bytes in length, and the
correspondi ng Encodi ng Synbol IDs range fromO through N-1 starting
at the beginning of the source block and proceeding to the end.

Thus, the encoding synbol with Encoding Synbol ID Y consists of bytes
L*Y through L*(Y+1)-1 of the source block, where the bytes of the
source bl ock are nunbered fromO through X-1. If X/L is not integra
then the | ast encoding synbol with Encoding Synmbol ID = N-1 consists
of bytes L*(N-1) through the last byte X-1 of the source bl ock, and
the remaining L*N - X bytes of the encoding synbol can by padded out
with zeroes.

As an exanpl e, suppose that the source block | ength X = 20,400 and
encodi ng synbol length L = 1,000. The encoding synbol w th Encoding
Synmbol 1D = 10 contains bytes 10,000 through 10,999 of the source

bl ock, and the encodi ng synbol w th Encoding Synbol 1D = 20 contains
byt es 20,000 through the |ast byte 20,399 of the source block and the
remai ni ng 600 bytes of the encoding synbol can be padded with zeroes.

There are no restrictions beyond the rules stated above on how a
sender generates encodi ng synbols to send froma source bl ock
However, it is recommended that an inplementor refer to the conpanion
docunent [ RFC3452] for general advice
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In the next subsection, a procedure is recommended for sending and
recei ving source bl ocks.

3.4.2. Sending and Receiving a Source Bl ock

The followi ng carousel procedure is RECOWENDED for a sender to
gener ate packets containing FEC Payl oad | Ds and correspondi ng
encodi ng synbols for a source block with Source Bl ock Nunber |. Set
the Iength in bytes of an encoding synbol to a fixed value L, which
is reasonable for a packet payload (e.g., ensure that the tota
packet size does not exceed the MIU) and that is smaller than the
source block length X, e.g., L = 1,000 for X >= 1,000. Initialize Y
to a value randomy chosen in the interval [0..N1]. Repeat the
followi ng for each packet of the source block to be sent.

o If Y <= N1, then generate the encodi ng symbol Y.

0 Wthin the FEC Payload I D, set the Source Block Length to X, set

the Source Bl ock Nunber = |, set the Encoding Synbol ID =Y, place
the FEC Payl oad I D and the encoding synbol into the packet to
send.

0 In preparation for the generation of the next packet: if Y < N1
then increnent Y by one else if Y= N1 then reset Y to zero.

The foll owi ng procedure is RECOWENDED for a receiver to recover the
source bl ock based on receiving packets for the source block froma
sender that is using the carousel procedure described above. The
recei ver can determ ne from which source bl ock a received packet was
generated by the Source Bl ock Nunber carried in the FEC Payload 1D
Upon receipt of the first FEC Payload ID for a source block, the
receiver uses the Source Bl ock Length and Encoding Synbol Length
received out-of-band as part of the FEC Object Transnission
Information to determine the length X in bytes of the source bl ock
and length L in bytes of each encoding synbol. The receiver

al | ocates space for the X bytes that the source block requires. The
recei ver also conputes the length of the encoding synbol in the

payl oad of the packet by subtracting the packet header |ength from
the total length of the received packet. The receiver checks that
this synmbol length is equal to L, except in the case that this is the
| ast synbol of the source block in which case the synbol Iength in
the packet may be less than L. After calculating N = X/L rounded up
to the nearest integer, the receiver allocates a bool ean array
RECEI VED[ 0. .N-1] with all Nentries initialized to false to track
recei ved encodi ng synbols. The receiver keeps receiving packets for
the source block as long as there is at |east one entry in RECElI VED
still set to false or until the application decides to give up on
this source block and nove on to other source blocks. For each
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recei ved packet for the source block (including the first packet),
the steps to be taken to help recover the source block are as

follows. Let Y be the value of the Encoding Synbol ID within the FEC
Payl oad I D of the packet. |If Y <= N1, then the receiver copies the
encodi ng synbol into the appropriate place within the space reserved
for the source block and sets RECEIVED[Y] = true. |If all Nentries
of RECEIVED are true, then the receiver has recovered the entire

sour ce bl ock.

4. Small Bl ock, Large Bl ock, and Expandabl e FEC Schene

4.1. Introduction

This section defines an Under-Specified FEC Schene for Snall Bl ock
FEC codes, Large Bl ock FEC codes, and Expandabl e FEC codes as
described in [ RFC3453].

4,2. Formats and Codes
4.2.1. FEC Payl oad |D(s)

The FEC Payload ID is conposed of a Source Bl ock Number and an
Encodi ng Synbol 1D structured as shown in Figure 3.

0 1 2 3
01234567890123456789012345678901
i T o T e e e et o S s S R R SR

| Sour ce Bl ock Number
B T e o i S I i i S S N iy St S I S S
| Encodi ng Synbol ID
e e i i e e T i sl s it NI SR SR

Figure 3: FEC Payload |ID Format for Small Bl ock, Large Bl ock, and
Expandabl e FEC Codes

The Source Bl ock Nunber is a 32-bit unsigned integer that identifies
fromwhi ch source block of the object the encodi ng synbol (s) in the
payl oad are generated. These bl ocks are nunbered consecutively from
0 to N1, where Nis the nunber of source blocks in the object.

The Encoding Synbol IDis a 32-bit unsigned integer that identifies
whi ch specific encodi ng synbol (s) generated fromthe source bl ock are
carried in the packet payload. The exact details of the
correspondence between Encodi ng Synbol | Ds and the encoding synbol (s)
in the packet payl oad are dependent on the particul ar FEC Schene

i nstance used as identified by the FEC Encoding ID and by the FEC
Instance I D, and these details may be proprietary.
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4.2.2. FEC nject Transnission |Infornation
4.2.2.1. Mandatory

The mandat ory FEC Cbj ect Transm ssion Information el enent for the
Smal | Bl ock, Large Bl ock, and Expandabl e FEC Schene are:

o FEC Encoding ID: 128
4.2.2.2. Common

The Conmon FEC bj ect Transnission Infornmation el enents and their
val ue ranges for the Small Bl ock, Large Bl ock, and Expandabl e FEC
Schene are:

FEC I nstance ID: a non-negative integer |ess than 2/"16.

Transfer-Length: a non-negative integer |ess than 22"48, indicating
the length of the object in octets.

Encodi ng- Synbol - Length: a non-negative integer |ess than 27716,
i ndicating the |l ength of each encodi ng synbol in octets.

Maxi num Sour ce- Bl ock-Length: a non-negative integer |ess than 2/"32,
i ndi cating the nmaxi nrum nunber of source synbols in a source bl ock

The encoded Conmon FEC bject Transnission Information is defined in
Fi gure 4.

0 1 2 3
01234567890123456789012345678901
B Lt r s i i i o o T s ks S R S

| Transfer Length

+ B o o i i i ik S S R SR
| | FEC I nstance 1D

B T S S e s e i s S i S S S S S S T S SR S S S i S S S
| Encodi ng Synbol Length | Max. Source Bl ock Length (NMSB)
B Lt r s i i i o o T s ks S R S
| Max. Source Bl ock Length (LSB)

B i i S S S Tk i o

Fi gure 4: Encoded Common FEC OTl for Snall Bl ock, Large Bl ock, and
Expandabl e FEC Schene

The Transfer Length (48 bits), FEC Instance ID (16 bits), Encoding

Synbol Length (16 bits), and Maxi num Source Bl ock Length (32 bits)
are encoded as unsi gned integers.
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4.2.2.3. Schene-Specific

The Schene- Specific FEC bject Transmission Information field for the
Smal | Bl ock, Large Bl ock, and Expandabl e FEC Schene provi des for the

possibility of Instance-specific FEC Object Transnission |Information

The fornmat of the Schene-Specific FEC bject Transnission |Infornmation
for this FEC Schenme is defined in Figure 5.

0 1 2 3
01234567890123456789012345678901
B T e o i S I i i S S N iy St S I S S

| Length | | nst ance-speci fic FEC OTI
B s S S i i i ks a ks st S S S S S S

| I nst ance-specific FEC Ol contd.
B T e o i S I i i S S N iy St S I S S

Fi gure 5: Encoded Schene-Specific FEC Orl for Snall Bl ock, Large
Bl ock, and Expandabl e FEC Schene

The Schene- Specific FEC Object Transmission Information field
contains the follow ng sub-fields:

Length (1 octet): an unsigned integer that specifies the I ength of
t he Scheme- Specific FEC OTl in four-octet words (including this
length field), except that the value zero indicates that no
I nst ance-specific FEC OTl Information is provided. Wen the
Length is zero, three padding bytes containing value zero SHALL
follow the Length field to naintain 4-octet alignnent.

I nst ance-specific FEC OTl I nfornation: the contents of this field
are FEC Schene | nstance-specific.

Note that in the case of a Content Delivery protocol that supports
external signaling of the total FEC Object Transmission |Infornation
| ength, then the Schene-Specific FEC OTl field defined here is
optional. Oherwise, this field MJUST be i ncl uded.

4.3. Procedures

The algorithmdefined in Section 9.1. of [RFC5052] MJST be used to
partition the file into source bl ocks.
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4.4, FEC Code Specification

The FEC code specification and the correspondence of Encoding Synbol s
IDs to encoding synbols are defined by specific instances of this
schene and so are out of scope of this docunent.

5. Small Block Systematic FEC Schene
5.1. Introduction

This section defines an Under-Specified FEC Schene for Small Bl ock
Systenmati ¢ FEC codes as described in [ RFC3453]. For Snmall Bl ock
Systenmati ¢ FEC codes, each source block is of Iength at npst 65535
source symbol s.

Al t hough t hese codes can generally be acconmpdated by the FEC
Encoding I D described in Section 4, a specific FEC Encoding ID is
defined for Snall Block Systematic FEC codes to allow nore
flexibility and to retain header conpactness. The snmall source bl ock
I ength and smal| expansion factor that often characterize systematic
codes may require the data source to frequently change the source

bl ock length. To allow the dynam c variation of the source bl ock

Il ength and to communicate it to the receivers with | ow overhead, the
bl ock length is included in the FEC Payl oad 1D

5.2. Formats and Codes
5.2.1. FEC Payload I1D(s)

The FEC Payload ID is conposed of the Source Bl ock Nunber, Source
Bl ock Length, and the Encoding Synbol ID structured as shown in
Fi gure 6.

0 1 2 3
01234567890123456789012345678901
B T S S e s e i s S i S S S S S S T S SR S S S i S S S

| Source Bl ock Nunber

B Lt r s i i i o o T s ks S R S
| Source Bl ock Length | Encodi ng Synmbol ID

B s T s s e T o e S T ks et s oot ST S S S o S S 3

Figure 6: FEC Payload ID Format for Small Bl ock Systematic FEC Schene
The Source Bl ock Nunber is a 32-bit unsigned integer that identifies
fromwhi ch source block of the object the encodi ng synbol (s) in the

payl oad are generated. These bl ocks are numbered consecutively from
0 to N1, where Nis the nunber of source blocks in the object.
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The Source Block Length is a 16-bit unsigned integer that specifies
the length in units of source synbols of the source block identified
by the Source Bl ock Number

The Encoding Synbol IDis a 16-bit unsigned integer that identifies
whi ch specific encodi ng synbol (s) generated fromthe source bl ock are
carried in the packet payload. Each encoding synbol is either an
original source synbol or a redundant synbol generated by the
encoder. The exact details of the correspondence between Encoding
Synmbol 1 Ds and the encodi ng synbol (s) in the packet payload are
dependent on the particul ar FEC Scheme instance used as identified by
the FEC Instance ID, and these details may be proprietary.

5.2.2. FEC bject Transnission |Information
5.2.2.1. Mandatory

The mandat ory FEC Obj ect Transm ssion Information el enent for the
Smal | Bl ock Systenatic FEC Schene is:

o FEC Encoding ID: 129
5.2.2.2. Common

The Conmon FEC bj ect Transnission Infornmation el enents and their
val ue ranges for the Small Bl ock Systematic FEC Schene are:

FEC I nstance ID: a non-negative integer |ess than 2/"16.

Transfer-Length: a non-negative integer |ess than 272"48, indicating
the Il ength of the object in octets.

Encodi ng- Synbol - Length: a non-negative integer |ess than 27716,
i ndicating the |l ength of each encodi ng synbol in octets.

Maxi num Sour ce- Bl ock-Length: a non-negative integer |ess than 27716,
i ndi cating the nmaxi nrum nunber of source synbols in a source bl ock

Max- Number - of - Encodi ng- Synbol s:  a non-negative integer |ess than
2"716, indicating the maxi mum nunmber of encodi ng synbols per bl ock
(i.e., source plus repair synbols in the case of a systematic
code).

The encoded Conmon FEC bject Transnission Infornmation is defined in
Fi gure 7.
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0 1 2 3
01234567890123456789012345678901
i T o T e e e et o S s S R R SR

| Transfer Length

+ B il i S S S S S T S S
| | FEC Instance ID
e e i i e i S S e e
| Encodi ng Synbol Length | Maxi mum Source Bl ock Length

i T i e o o i e e e et e o o H S
| Max. Num of Encodi ng Synbol s

B il i S S S S S T S S

Figure 7: FEC OTl Fornmat for Snall Block Systematic FEC Schene

The Transfer Length (48 bits), FEC Instance ID (16 bits), Encoding
Synmbol Length (16 bits), Maximum Source Bl ock Length (16 bits), and
Maxi mum Nunber of Encodi ng Synbols (16 bits) are encoded as unsi gned
i ntegers.

Al'l Encodi ng Synbols of a transport object MJST have | ength equal to
the I ength specified in the Encoding Synmbol Length field, with the
optional exception of the last source synbol of the last source bl ock
(so that redundant padding is not mandatory in this |ast synbol).
This | ast source synbol MJST be logically padded out with zeroes when
anot her Encodi ng Synbol is conputed based on this source synbol to
ensure the same interpretation of this Encoding Synbol value by the
sender and receiver. However, this padding need not be actually sent
with the data of the | ast source synbol

Note: this FEC Schene was first defined in [RFC3452], which did
not require that the Encodi ng Synbol Length should be the sane for
every source block. However, no protocols have been defined that
support variation in the Encodi ng Synbol Length between source

bl ocks, and thus introduction of a general requirenment that the
Encodi ng Synbol Length be the same across source bl ocks (as
defined here) should not cause backwards conpatibility issues and
will aid interoperability.

5.2.2.3. Schene-Specific

The Schene- Specific FEC Obj ect Transmi ssion Information fornmat
defined in Section 4.2.2.3 SHALL be used.

5.3. Procedures
The algorithmdefined in Section 9.1. of [RFC5052] MAY be used to

partition the file into source blocks. Oherw se, the FEC Schemne
i nstance MJUST specify the algorithmthat is used.
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5.4. FEC Code Specification
The FEC code specification and the correspondence of Encoding Synbol s
IDs to encoding synbols are defined by specific instances of this
schene and so are out of scope of this docunent.

6. Conpact FEC Schene

6.1. Introduction
The Conpact FEC Scheme is an Under-Specified FEC Schene. This FEC
Schene is sinlar in spirit to the Conpact No-Code FEC Schene, except
that a non-trivial FEC encoding (that is Under-Specified) nay be used
to generate encodi ng synbol (s) placed in the payl oad of each packet
and a correspondi ng FEC decoder may be used to produce the source
bl ock from recei ved packets.

6.2. Formats and Codes

6.2.1. FEC Payl oad | D(s)
The FEC Payload ID format defined in Section 3.2.1 SHALL be used.

6.2.2. FEC Object Transmi ssion Information

6.2.2.1. Mandatory

The mandat ory FEC Cbj ect Transmi ssion Information el enent for the
Conmpact No- Code FEC Schene i s:

o0 FEC Encoding ID: 130

6.2.2.2. Conmon
The Conmon FEC (bj ect Transmission Information elenents and their
encodi ng are the sane as defined for the Snall Bl ock, Large Bl ock
and Expandabl e FEC Schenme in Figure 4.

6.2.2.3. Schene-Specific

The Schene- Specific FEC Obj ect Transmi ssion Information fornmat
defined in Section 4.2.2.3 SHALL be used.

6.3. Procedures

The algorithmdefined in Section 9.1. of [RFC5052] MJST be used to
partition the file into source bl ocks.
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6.4. FEC Code Specification

The FEC code specification and the correspondence of Encoding Synbol s
IDs to encoding synbols are defined by specific instances of this
schene and so are out of scope of this docunent.

7. Security Considerations

Thi s specification does not introduce any further security
consi derati ons beyond those described in [ RFC5052].

8. Acknow edgenents

This docunent is substantially based on [ RFC3695] by M chael Luby and
Lorenzo Vicisano and [ RFC3452] by M chael Luby, Lorenzo Vicisano, Jim
Gemmel |, Luigi Rizzo, Mark Handl ey, and Jon Crowcroft.

9. | ANA Consi derati ons

FEC Encoding IDs 0 and 130 were first defined and registered in the
ietf:rmt:fec:encodi ng nanmespace by [ RFC3695]. This document updates
and obsoletes the definitions fromthat specification. References to
that specification should be replaced with references to this
docunent .

FEC Encoding I Ds 128 and 129 were first defined and registered in the
ietf:rmt:fec:encodi ng namespace by [ RFC3452]. This document updates
and obsoletes the definitions fromthat specification. References to
that specification should be replaced with references to this
docunent .

Val ues of FEC Encoding |IDs and FEC I nstance |IDs are subject to | ANA
registration. For general guidelines on | ANA considerations as they
apply to this docunment, see [RFC5052].

Thi s docunent assigns the Fully-Specified FEC Encoding ID O under the
ietf:rmt:fec:encodi ng nane-space (which was previously assigned by

[ RFC3695], which is obsoleted by this docunent) to "Conpact No-Code"
as specified in Section 3 above.

Thi s docunent assigns the Under-Specified FEC Encoding I D 128 under
the ietf:rnt:fec:encodi ng nane-space (which was previously assigned
by [ RFC3452]) to "Snmall Bl ock, Large Block, and Please note that we
have added a conma between | arge bl ock and expandabl e t hroughout this
docunent (RFC Editor style is to include a come before the last item
of a series). |If you do not object, we will ask 1ANA to include this
comma in their registry for consistency. --> Expandabl e FEC Codes" as
specified in Section 4 above.
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Thi s docunent assigns the Under-Specified FEC Encoding I D 129 under
the ietf:rmt:fec:encodi ng nanme-space (which was previously assigned
by [RFC3452]) to "Small Bl ock Systematic FEC Codes" as specified in
Section 5 above.

Thi s docunent assigns the Under-Specified FEC Encoding I D 130 under
the ietf:rnt:fec:encodi ng nane-space (which was previously assigned
by [ RFC3695], which is obsoleted by this docunent) to "Conpact FEC'
as specified in Section 6 above.

As FEC Encoding IDs 128, 129, and 130 are Under-Specified, "FEC

I nstance | D' sub-name-spaces nust be established, in accordance to

[ RFC5052]. Hence, this docunent al so assunes responsibility for the
"FEC I nstance I D' registries naned.

ietf:rmt:fec:encoding:instance: 128, scoped by ietf:rnt:fec:
encodi ng = 128

ietf:rmt:fec:encoding:instance: 129, scoped by ietf:rnt:fec:
encodi ng = 129

ietf:rmt:fec:encoding:instance: 130, scoped by ietf:rnt:fec:
encodi ng = 130

The val ues that can be assigned within these nanespaces are non-
negative nuneric indices. Assignnent requests are granted on a
"First Cone First Served" basis. [RFC5052] specifies additiona
criteria that MIST be net for the assignnent within the generic ietf:
rmt: fec: encodi ng:instance nane-space. These criteria also apply to
ietf:rnt:fec:encoding:instance: 128, ietf:rnt:fec:encoding:instance:
129, and ietf:rnt:fec:encodi ng:instance: 130.

10. Changes from Schenmes Defined in RFC 3452 and RFC 3695

This section describes the changes between the Experinental versions
of these FEC Schene specifications contained in RFC 3452 [ RFC3452]
and RFC 3695 [ RFC3695] and those defined in this specification

0 Schene definitions have been updated to neet the requirenents of
[ RFC5052] .

0 Conplete encoding formats for the FEC Object Transm ssion
Information for each schene are defined here, instead of within
content delivery protocol specifications, since the exact fornmat
depends on the FEC Schene.

Wat son St andards Track [ Page 17]



RFC 5445 Basi ¢ FEC Schenes March 2009

0 The previous specifications for the Conpact No-Code and Snal |
Bl ock Systematic FEC Schenes did not require that all encoding
synbol s of the object should have the sane length. This
requirenent is introduced in this specification. Since no
prot ocol s have been defined that support variation of the encoding
synbol length within an object this should not cause backwards
conmpatibility issues.
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