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O ficial 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 r act

Thi s docunent updates the Real -time Transport Protocol (RTP) payl oad
format to be used for the International Tel econmunication Union

(I TUT) Recommendation G 729.1 audio codec. It adds Di scontinuous
Transm ssion (DTX) support to the RFC 4749 specification, in a
backwar d- conpati bl e way. An updated nedia type registration is

i ncluded for this payl oad fornat.
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1. Introduction

The International Tel econmunication Union (I TUT) Recomendati on

G 729.1 [ITU G 729.1] is a scal able and wi deband extension of the
Recommendation G 729 [I TU- G 729] audi o codec. [RFC4749] specifies
the payl oad fornmat for packetization of G 729.1-encoded audi o signals
into the Real-tinme Transport Protocol (RTP) [RFC3550].

Annex C of G 729.1 [ITU- G 729.1-C] adds Di scontinuous Transni ssion
(DTX) support to G 729.1. This docunent updates the RTP payl oad
format to all ow usage of this Annex.

Only changes or additions to [RFC4749] will be described in the
foll owi ng sections.

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

2. Background

G 729.1 supports Discontinuous Transm ssion (DTX), a.k.a. "silence
suppression”. It means that the coder includes a Voice Activity
Detection (VAD) algorithmto deternine if an audio franme contains
silence or actual audio. During silence periods, the coder nay
significantly decrease the transnitted bit rate by sending a snall
frane called a Silence Insertion Descriptor (SID) and then stop
transm ssion. The receiver’s decoder will generate confort noise
(CNG according to the paraneters contained in the SID. This DIX CNG
schene is specified in [ITUG 729.1-C].
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The G 729.1 SID has an enbedded structure. The core SIDis the sane
as the legacy G729 SID[ITU- G 729-B]. The first enhancenent |ayer
adds sone paraneters for narrowband confort noise, while a second
enhancenent | ayer adds wi deband information. The G 729.1 SID can be
2, 3, or 6 octets |ong.

3. RTP Header Usage

The fields of the RTP header nust be used as described in [ RFC4749],
except for the Marker (M bit.

If DIX is used, the first packet of a talkspurt -- that is, the first
packet after a silence period during which packets have not been
transmtted contiguously -- MJST be distinguished by setting the M
bit in the RTP data header to 1. The Mbit in all other packets MJST
be set to 0. The beginning of a tal kspurt MAY be used to adjust the
pl ayout delay to reflect changi ng network del ays.

If DTX is not used, the Mbit MJST be set to 0 in all packets.
4. Payl oad For nmat

The payload format is the same as in [ RFC4749], with the option to
add a SID at the end.

So the conpl ete payl oad consists of a payload header of 1 octet (MBS

(maxi mum bit rate supported) and FT (franme type) fields), followed by
zero or nore consecutive audio franmes at the sane bit rate, followed

by zero or one SID

Note that this is consistent with the payload format of G 729
described in section 4.5.6 of [RFC3551].

To be able to transport a SID alone -- that is, w thout actual audio
franes -- we assign the FT value 14 to the SID. Wen using FT=14,
only a single SID frane SHALL be included in the payload. The actua
SID size (2, 3, or 6 octets) is inferred fromthe payload size: it is
the size of what is left after the payl oad header

When a SID is appended to actual audio franes, the FT val ue remains
the one describing the encoding rate of the audio franes. Since the
SID is nmuch snaller than any other frame, it can be easily detected
at the receiver side, and it will not hinder the cal culation of the
nunber of frames. The actual SID size is inferred fromthe payl oad
size: it is the size of what is left after the audio franes.
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Section 5.4 of [RFCA749] nandates to ignore the renmining bytes after
compl ete franes. This docunent overrides that statement: the
receiver of the payload nust consider these remaining bytes as a SID
frane. |If the size of this remainder is not a valid SID frame size
(2, 3, or 6 octets), the receiver MJIST ignore these bytes.

The full FT table is given for convenience:

o - I T I +
| FT | encoding rate | frane size

Fomm - S o e - +
| 0 | 8 kbps | 20 octets

| 1 | 12 kbps | 30 octets

| 2 | 14 kbps | 35 octets

| 3 | 16 kbps | 40 octets

| 4 | 18 kbps | 45 octets

| 5 | 20 kbps | 50 octets

| 6 | 22 kbps | 55 octets

| 7 | 24 Kkbps | 60 octets

| 8 | 26 kbps | 65 octets

| 9 | 28 kbps | 70 octets

| 10 | 30 kbps | 75 octets

| 11 | 32 kbps | 80 octets

| 12-13 | (reserved) | - |
| 14 | SID | 2, 3, or 6 octets

| 15 | NO_DATA | 0 |
o - . N T T +

DTX has no inpact on the MBS definition and use.
5. Payl oad Format Paraneters

Paraneters defined in [RFC4749] are not nodified. W add a new
optional paraneter to configure DITX

5.1. Media Type Registration Update
We add a new optional paraneter to the audi o/ Gr291 medi a subt ype:
dtx: indicates that Discontinuous Transmi ssion (DTX) is used or
preferred. Pernmissible values are 0 and 1. 0 neans no DTX 1
means DTX support, as described in Annex C of | TU- T Recommendati on
G 729.1. Ois inpliedif this paraneter is omtted.

When DTX is turned off, the RTP payload MJUST NOT contain a SID, and
the FT value 14 MJST NOT be used.
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5.2. Mapping to SDP Paraneters
The information carried in the nmedia type specification has a
specific mapping to fields in the Session Description Protocol (SDP)
[ RFC4566], which is comonly used to describe RTP sessions.
The mappi ng described in [ RFC4749] renmai ns unchanged.
The "dtx" paraneter goes in the SDP "a=fntp" attribute.

Some exanpl e partial SDP session descriptions utilizing G 729.1
encodi ngs foll ow

Exanple 1. default paraneters (DTX off)

nmraudi o 57586 RTP/ AVP 96
a=rtpmap: 96 Gr7291/ 16000

Exanpl e 2: recommended packet duration of 40 ns (=2 franes), nmaxi num
bit rate is 20 kbps, DTX supported and preferred.

mraudi o 49987 RTP/ AVP 97
a=rtpmap: 97 Gr291/ 16000
a=fmt p: 97 maxbi trat e=20000; dtx=1
a=ptine: 40
5.2.1. DTX Ofer-Answer Mdel Considerations

The of fer-answer nodel considerations of [RFC4749] fully apply. In
this section, we only define the managenent of the "dtx" paraneter.

The "dtx" paraneter concerns both sending and receiving, so both

sides of a bi-directional session MIST have the sane DIX setting. |If
one party indicates that it does not support DTX, DTX nust be
deactivated both ways. In other words, DIX is actually activated if,

and only if, "dtx=1" in the offer and in the answer.

A special rule applies for nmulticast: the "dtx" paraneter becones
decl arative and MUST NOT be negotiated. This paraneter is fixed, and
a participant MJST use the configuration that is provided for the
sessi on.

An RTP receiver conpliant with only RFC 4749 and not this
specification will ignore the "dtx" paraneter and will not include it
inits answer, so DTX will not be activated in this case. As a
remark, if that happened, this kind of receiver would not be confused
by an RTP streamwi th DTX because RFC 4749 requires that the bytes
that are now used for SID franes be ignored. But during the silence
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period, the receiver would then react using packet |oss conceal nent
i nstead of confort noise generation, leading to bad audio quality.
This justifies the use of the "dtx" paraneter, even if the payl oad
format is backward-conpatible at the binary |evel.

5.2.2. DTX Declarative SDP Consi derations

The "dtx" paraneter is declarative and provides the paraneter that
SHALL be used when receiving and/ or sending the configured stream

6. Congestion Control
The congestion control considerations of [RFC4749] apply.

The use of DTX can hel p congestion control by reducing the nunber of
transmtted RTP packets and the average bandw dth of audio streans.

7. Security Considerations
The security considerations of [RFC4A749] apply.
By observing the RTP flow with DTX, an attacker could see when and
for how | ong people are speaking. This is a general fact for DTX,
and G 729.1 DTX i ntroduces no new specific issue.

8. | ANA Consi derati ons

| ANA has assigned a new optional paraneter for nedia subtype (audio/
Gr291); see Section 5.1.
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