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Abst ract

Thi s docunent updates the Enhanced Variabl e Rate Codec (EVRC) RTP
payl oad formats defined in RFC 3558 with several enhancenents and
extensions. |In particular, it defines support for the header-free
and interl eaved/ bundl ed packet formats for the EVRC-B codec, a new
conmpact bundled format for the EVRC and EVRC-B codecs, as well as

di sconti nuous transm ssion (DTX) support for EVRC and EVRC B-encoded
speech transported via RTP. Voice over |IP (VolP) applications
operating over |ow bandw dth dial-up and wirel ess networks require
such enhancenents for efficient use of the bandw dt h.
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1.

1.

1.

I nt roducti on

Thi s docunent defines support for the header-free and interl eaved/
bundl ed packet formats for the EVRC-B codec, a new conpact bundl ed
format for the EVRC and EVRC- B codecs, as well as di scontinuous
transm ssion (DTX) support for EVRC and EVRC- B-encoded speech
transported via RTP. Voice over |IP (VolP) applications operating
over | ow bandw dth dial-up and wirel ess networks require such EVRC
RTP payl oad capabilities for efficient use of the bandw dth.

1. Support of EVRC-B Codec

EVRC-B [3] is an extension to EVRC [2] developed in the Third
Generation Partnership Project 2 (3GPP2). EVRC-B [3] conpresses each
20 mlliseconds of 8000Hz, 16-bit sanpl ed speech input into output
franes of one of the four different sizes: Rate 1 (171 bits), Rate
1/2 (80 bits), Rate 1/4 (40 bits), or Rate 1/8 (16 bits). In
addition, there are two zero-bit codec frane types: null frames and
erasure franes, simlar to EVRC [2]. One significant enhancenent in
EVRC-B is the use of 1/4-rate franes that were not used in EVRC

This provides | ower average data rates (ADRs) conpared to EVRC, for a
given voice quality.

Since speech frames encoded by EVRC-B are different fromthose
encoded by EVRC, EVRC-B and EVRC codecs do not interoperate with each
other. At the initiation of an RTP session, the RTP sender and
receiver need to indicate (e.g., using MME subtypes that are
separate fromthose of EVRC) that EVRC-B is to be used for the
ensui ng session

2. Conpact (Header-free) Bundl ed Format

The current interleaved/ bundl ed packet format defined in RFC 3558

all ows bundling of nmultiple speech frames of different rates in a
singl e RTP packet, sendi ng node change requests, and interleaving.

To support these functions, a Table of Contents (ToC) is used in each
RTP packet, in addition to the standard RTP header. The size of the
ToC vari es dependi ng on the nunber of EVRC frames carried in the
packet [4].

The current header-free packet format defined in RFC 3558 is nore

conpact and optim zed for use over wireless links. It elimnates the
need for a ToC by requiring that each RTP packet contain only one
speech frame (of any allowable rate), i.e., bundling is not allowed.

Mor eover, interleaving and node change requests are not supported in
the header-free format [4].
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The conpact bundl ed format described in this docunment presents the
user an alternative to the header-free format defined in RFC 3558.
This format allows bundling of multiple EVRC or EVRC-B franes w t hout
the addition of extra headers, as would be in the case of the

i nterl eaved/ bundl ed format. However, in order to use this conpact
bundl ed format, only one EVRC EVRC-B rate (full rate or 1/2 rate) can
be used in the session. Similar to the header-free format defined in
RFC 3558, interleaving and node change requests are not supported in
the conpact bundl ed fornmat.

1.3. Discontinuous Transm ssion (DTX)

Information carried in frames of EVRC and EVRC-B codecs varies little
during periods of silence. The transm ssion of these frames across
the radio interface in a wirel ess systemis expensive, in terns of
capacity; therefore, suppression of these franes is desirable. Such
an operation is called DTX, also known as silence suppression

In general, when DTX/ silence suppression is applied, the first few
franes of silence may be transmitted at the begi nning of the period
of silence to establish background noise. Then, a portion of the
stream of subsequent silence franes is not transmtted, and is

di scarded at the sender. At the receiver, background or confort

noi se may be generated by using the previously received silence
franes.

The full detail of DTX/ silence suppression operation can be found in
DTX [8] as well as in RFC 3551 [9], and in RFC 3558 [4]. This
docunent only defines the additional optional M ME paraneters
(silencesupp, dtxmax, dtxm n, and hangover) for setting up a DITX

sil ence suppression session, where "silencesupp"” is for indicating
the capability and willingness of using DTX silence suppression;

"dt xmax" and "dtxmin", for indicating the desired range of DTX update
interval; and "hangover", for indicating the desired nunber of
silence franes at the begi nning of each silence period to establish
background noi se at the receiver (see Section 6.1 for detail ed
definition).

The EVRC and EVRC-B codecs, in variable-rate operation node, send
1/8-rate frames during periods of silence, while in single-rate
operation node (see Section 4), silence is encoded and sent in franes
of the sane rate as that of speech franes. The DTX paraneters
defined in this docunment apply to 1/8-rate franmes in the variabl e-
rate nmode and to silence franes in the single-rate operati on node.

For sinplicity, in the rest of this docunent the term"sil ence frane"

refers either to an 1/8-rate franme in variable-rate operation or a
frame that contains only silence in the signal-rate operation
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2.

4.

Conventi ons

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].

EVRC- B Codec

Three RTP packet formats are supported for the EVRC- B codec: the

i nterl eaved/ bundl ed packet format, the header-free packet format, and
the conpact bundl ed packet format. For the interleaved/bundl ed and
header-free packet formats, the operational details and capabilities,
such as ToC, interleaving, and bundling, of EVRC-B, are exactly the
same as those of EVRC, as defined in RFC 3558 [4], except that the
mode change request field in the ToC MIST be interpreted according to
the definition of the RATE REDUC paraneter in EVRCG-B [3]. The
conpact bundl ed packet format for EVRC-B is defined in Section 4 of
thi s docunent.

Conpact Bundl ed For mat

A packet in the conpact bundl ed format consists of an RTP header,
foll owed by a sequence of one or nore consecutive EVRC EVRC-B codec
data frames of the sanme rate, as shown bel ow

0 1 2 3

01234567890123456789012345678901
B T S i T s i i e e SEI S
| RTP Header [4] |
+=+=+=F=+=+=F=+=+=+=+=+=+=+=+ ==+ =+ ==+ =+ =+ =+ =+ ==+ ===+ = ===+

I I
| One or nore EVRC/EVRC-B data frames of sane rate |
| . |
B T S i T s i i e e SEI S
The codec data frames MJST be generated fromthe output of the codec

followi ng the procedure described in Section 5.2 in RFC 3558 [4], and
all MJST be of the same rate and size.

1. Single-Rate Qperation
As nentioned earlier, in order to use the conpact bundled format, all

the EVRC/EVRC-B data franes in the session MJST be of the sane rate.
This packet format may carry only full or half-rate franes.
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6

6

For a session that uses the conpact bundled format, the rate for the
session can be determ ned during the session setup signaling, for
exanpl e, via Session Description Protocol (SDP) exchanges. See
Section 6 bel ow for nore details.

St orage Format for EVRC-B Codec

The storage format is used for storing EVRC B-encoded speech franes,
e.g., as afile or e-mail attachnent.

The file begins with a magic nunber to identify the vocoder that is
used. The magi ¢ nunber for EVRC-B corresponds to the ASCI| character
string:

" #! EVRC- B\ n"
(or 0x2321 0x4556 0x5243 0x2d42 0x0a in hexadeci mal).

Note that the "\n" is an inportant part of both this magi ¢ nunber and
the "#!'EVRC\ n" magi ¢ nunber defined in Section 11 of RFC 3558, and
the "\'n" MJST be included in any conparison of either magi c nunber,
since, otherwi se, a prefix of the EVRGC-B magi ¢ nunber could be

m st aken for the EVRC magi ¢ nunber.

The codec data franes are stored in consecutive order, with a single
ToC entry field, extended to one octet, prefixing each codec data
frane. The ToC field, as defined in Section 5.1 of [4], is extended
to one octet by setting the four nost significant bits of the octet
to zero. For exanple, a ToC value of 4 (a full-rate frane) is stored
as 0x04.
Speech franmes lost in transm ssion and non-received frames MJST be
stored as erasure frames to maintain synchronization with the
ori gi nal nedi a.

Medi a Type Definitions
1. Registration of Media Type EVRC1
Type name: audio
Subt ype names: EVRCL

Requi red paranmeters: none
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Opti onal paraneters:
ptinme: See RFC 4566 [7].

maxptime: The naxi mum anount of nedia that can be encapsulated in
each packet, expressed as tinme in mlliseconds. The time MJST
be calculated as the sumof the time the nmedia present in the
packet represents. The time SHOULD be a nultiple of the
duration of a single codec data frane (20 nmsec). |If not
signal ed, the default naxptinme val ue MJST be 200 nilliseconds.

fixedrate: Indicates the EVRC rate of the session while in
singl e-rate operation. Valid values include: 0.5 and 1, where
a value of 0.5 indicates the 1/2 rate, while a value of 1
indicates the full rate. |If this paraneter is not present, 1/2
rate i s assuned.

sil encesupp: Pernissible values are 0 and 1. A value of 1
i ndi cates that the sender of this paraneter: a) is capable of
recei ving sil ence-suppressed speech using DTX, AND b) is
capable of and will send out silence-suppressed speech using
DTX, unless the other end indicates that it does not want to

recei ve silence-suppressed speech using DTX

A value of 0 indicates that the sender of this paranmeter: a)
does NOT want to receive silence-suppressed speech using DTX,
AND b) will NOT send out silence-suppressed speech using DTX

If this paranmeter is not present, the default value 1 MJST be
assunmed. |If the RTP receiver indicates through the use of SIP
signaling or other means that it is incapable of or unwilling
to use silence suppression using DTX, silence suppression using
DTX as specified in this docunent MJUST NOT be used for the
sessi on.

dt xmax: Pernissible values are fromO0 to 255. Indicates the

maxi mum DTX update interval in nunber of frames. During DTX,
the RTP sender occasionally updates the RTP receiver about the
change i n background noi se characteristics, etc., by sending a
new silence frane to the RTP receiver. The RTP receiver may
use 'dtxmax’ to indicate to the RTP sender the nmaxi numinterva
(in nunmber of franes) between any two DTX updates it expects to
receive fromthe RTP sender.

If this paranmeter is not present in a session that uses DTX,
the default value 32, as specified in [8], MJST be assuned.
Thi s paraneter MJST be ignored if silence suppression using DIX
is not used for the session
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Note also that if the RTP receiver elects to detect DTX using
dt xmax, the dtxmax parameter will affect the anpunt of del ay
the RTP receiver sees before detecting DIX in the stream

dtxmin: Pernissible values are fromO to 255. |Indicates the
m ni mum DTX update interval in nunber of frames. The RTP
receiver may use 'dtxmin’ to indicate to the RTP sender the
m nimal interval (in nunber of frames) between any two DTX
updates it expects to receive fromthe RTP sender

If this paraneter is not present, the default value 12, as
specified in [8] MJST be assuned. This paranmeter MJIST be
ignored if silence suppression using DTX is not used for the
sessi on.

hangover: Permi ssible values are fromO to 255. Indicates the
nunmber of consecutive silence frames transnmitted at the end of
an active speech interval but before the DIX interval begins.
When setting up an RTP session that uses DTX, an RTP receiver
can use this paraneter to signal the nunber of silence franes
it expects to receive before the beginning of DIX. Wile
hangover=0 is allowed, it is RECOWENDED t hat hangover be set
to 1 or greater since the presence of silence frames at the end
of an active speech can help the RTP receiver to identify the
begi nni ng of the DTX peri od.

If this paranmeter is not present for a session that uses DTX
the default value 1, as specified in [8] MJST be assuned. This
paraneter MJST be ignored if silence suppression using DTX is
not used for the session

Encodi ng consi derati ons:
This nmedia type is franed binary data (see RFC 4288, Section 4.8)
and is defined for transfer of EVRC encoded data via RTP, using
the conpact bundl ed format as described in RFC 4788.

Security considerations: See Section 9 of RFC 4788.
Interoperability considerations: none
Publ i shed specification:
The EVRC vocoder is specified in 3GPP2 C. S0014 [2]. Transfer
met hod wi th conpact bundled RTP format is specified in RFC 4788.
Applications that use this nedia type:

It is expected that many Vol P applications (as well as nobile
applications) will use this type.
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Additional information: none

Person & email address to contact for further information:
Q aobi ng Xi e <Q aobi ng. Xi e@rot or ol a. conr

I ntended usage: COMVON

Restrictions on usage:
This nmedi a type depends on RTP fram ng; hence, it is only defined
for transfer via RTP (RFC 3550 [5]). Transfer within other
fram ng protocols is not defined at this tine.

Aut hor :
Q aobing Xie

Change control |l er
| ETF Audi o/ Vi deo Transport working group del egated fromthe | ESG

6.2. Registration of Media Type EVRCB
Type name: audio
Subt ype names: EVRCB
Requi red paranmeters: none
Optional parameters
ptinme: see RFC 4566 [7].
maxptime: The maxi mum anount of nedia that can be encapsulated in
each packet, expressed as time in mlliseconds. The time MJST
be cal cul ated as the sumof the time the nedia present in the
packet represents. The time SHOULD be a nultiple of the
duration of a single codec data frane (20 nmsec). |I|f not
signal ed, the default nmaxptime value MJST be 200 mlliseconds.
maxi nt erl eave: Maxi mum nunber for interleaving length (field LLL
in the Interleaving Cctet). The interleaving | engths used in
the entire session MJUST NOT exceed this maxi mumvalue. |[|f not
signal ed, the nmaxinterl eave | ength MJUST be 5.

sil encesupp: see Section 6.1 for definition. |If this paraneter
is not present, the default value 1 MJST be assuned.
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dt xmax: see Section 6.1
dtxmn: see Section 6.1
hangover: see Section 6.1

Encodi ng consi derati ons:
This nmedia type is franed binary data (see RFC 4288, Section 4.8)
and is defined for transfer of EVRC B-encoded data via RTP using
the Interl eaved/ Bundl ed packet format specified in RFC 3558 [4].

Security considerations: See Section 9 of RFC 4788.
Interoperability considerations: none

Publ i shed specification:
The EVRC-B vocoder is specified in 3GPP2 C. S0014-B [3]. Transfer
met hod with Interl eaved/ Bundl ed packet format via RTP is specified
in RFC 3558.

Applications that use this nedia type:
It is expected that many Vol P applications (as well as nobile
applications) will use this type.

Addi tional information:
The followi ng informati on applies for storage format only.

Magi ¢ nunber: #! EVRC-B\n (see Section 5 of RFC 4788)
Fil e extensions: evb, EVB

Maci ntosh file type code: None

oj ect identifier or OD: None

Person & email address to contact for further information:
Q aobi ng Xi e <Q aobi ng. Xi e@rot or ol a. conr

I ntended usage: COMVON

Restrictions on usage:
This nmedia type may be used with RTP fram ng (RFC 3550 [5]) and as
a storage format. When used with RTP, the procedures in Section 3
MUST be followed. 1In all other contexts, the storage fornat
defined in Section 5 MJST be used.

Aut hor :
Q aobing Xie
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Change controller

| ETF Audi o/ Vi deo Transport working group del egated fromthe | ESG

6.3. Registration of Media Type EVRCBO

Type name: audio

Subt ype nanmes: EVRCBO

Requi red paraneters: none

Optional paraneters

sil encesupp: see Section 6.1 for definition. |If this parameter
is not present, the default value 1 MJST be assuned.

dt xmax: see Section 6.1
dtxmin: see Section 6.1
hangover: see Section 6.1
Encodi ng consi derati ons:
This nedia type is franed binary data (see RFC 4288, Section 4.38)
and is defined for transfer of EVRC B-encoded data via RTP using
the Header - Free packet format specified in RFC 3558 [4].
Security considerations: See Section 9 of RFC 4788.
Interoperability considerations: none
Publ i shed specification:
The EVRC-B vocoder is specified in 3GPP2 C. S0014-B [3]. Transfer
met hod wi th Header-Free packet format via RTP is specified in RFC
3558 and RFC 4788.
Applications that use this nedia type:
It is expected that many Vol P applications (as well as nobile
applications) will use this type.
Addi tional information: none

Person & email address to contact for further information:
Q aobi ng Xi e <Q aobi ng. Xi e@rot or ol a. conr
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I ntended usage: COMVON

Restrictions on usage:
This nedi a type depends on RTP fram ng; hence, it is only defined
for transfer via RTP (RFC 3550 [5]). Transfer within other
fram ng protocols is not defined at this tine.

Aut hor :
Q aobing Xie

Change control ler:
| ETF Audi o/ Vi deo Transport working group del egated fromthe | ESG

6.4. Registration of Media Type EVRCB1
Type name: audio
Subt ype nanmes: EVRCB1
Requi red paraneters: none
Opti onal paraneters:
ptine: see RFC 4566 [7].
maxptime: The maxi mum anmount of nedia that can be encapsulated in
each packet, expressed as time in mlliseconds. The time MJST
be cal culated as the sumof the tine the nedia present in the
packet represents. The time SHOULD be a nultiple of the
duration of a single codec data frane (20 nmsec). |f not
signal ed, the default nmaxptinme value MJST be 200 milliseconds.
fixedrate: Indicates the EVRC-B rate of the session while in
single-rate operation. Valid values include: 0.5 and 1, where
a value of 0.5 indicates the 1/2 rate while a value of 1
indicates the full rate. |If this paraneter is not present, 1/2
rate is assumed.

sil encesupp: see Section 6.1 for definition. [If this parameter
is not present, the default value 1 MJST be assuned.

dt xmax: see Section 6.1

dixmn: see Section 6.1
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hangover: see Section 6.1
Encodi ng consi derati ons:
This nedia type is franed binary data (see RFC 4288, Section 4.38)
and is defined for transfer of EVRC B-encoded data via RTP using
the conpact bundl ed format as described in RFC 4788.
Security considerations: See Section 9 of RFC 4788.
Interoperability considerations: none.
Publ i shed specification:
The EVRC-B vocoder is specified in 3GPP2 C. S0014-B [3]. Transfer
met hod wi th conpact bundl ed RTP format is specified in RFC 4788.
Applications that use this nedia type:
It is expected that many Vol P applications (as well as nobile
applications) will use this type.
Addi tional information: none

Person & email address to contact for further information:
Q aobi ng Xi e <Q aobi ng. Xi e@rot or ol a. con»

I ntended usage: COMVON

Restrictions on usage:
This nedi a type depends on RTP fram ng; hence, it is only defined
for transfer via RTP (RFC 3550 [5]). Transfer within other
fram ng protocols is not defined at this tine.

Aut hor :
Q aobing Xi e

Change controller
| ETF Audi o/ Vi deo Transport working group del egated fromthe | ESG

6.5. Updated Registration of Media Type EVRC

(The definition is from RFC 3558, added with the optional DTX
paraneters, and updated with the new tenplate specified in [10].)

Type name: audio

Subt ype names: EVRC
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Requi red paranmeters: none
Optional parameters
ptinme: Defined as usual for RTP audio (see RFC 4566).

maxptime: The maxi mum anount of nedia that can be encapsulated in
each packet, expressed as time in mlliseconds. The time SHALL
be calculated as the sumof the time the nedia present in the
packet represents. The time SHOULD be a nultiple of the
duration of a single codec data frane (20 nmsec). |I|f not
signal ed, the default naxptinme value SHALL be 200 milli seconds.

maxi nterl eave: Maxi num nunber for interleaving length (field LLL
in the Interleaving Cctet). The interleaving | engths used in
the entire session MJST NOT exceed this maxi numvalue. |f not
signal ed, the nmaxinterl eave | ength SHALL be 5.

sil encesupp: see Section 6.1 for definition. |If this paraneter
is not present, the default value 1 MJST be assuned.

dt xmax: see Section 6.1
dtxmn: see Section 6.1
hangover: see Section 6.1

Encodi ng consi derati ons:
This nedia type is franed binary data (see RFC 4288, Section 4.38),
and is defined for transfer of EVRC encoded data via RTP using the
I nterl eaved/ Bundl ed packet format specified in Sections 4.1, 6,
and 7 of RFC 3558. It is also defined for other transfer methods
using the storage format specified in Section 11 of RFC 3558.

Security considerations: See Section 14, "Security Considerations"”,
of RFC 3558.

Interoperability considerations:
The DTX paraneters are receiver options. Existing RFC 3558
implementations will not send any of the DIX paraneters in their
SDP and will ignore any DTX paraneters they receive. The adaptive
DTX behavi or of DTX-capable EVRC codecs (as detailed in [8],
Section 4.3.5) ensures interoperability with non-DTX EVRC codecs.

Publ i shed specification:

The EVRC vocoder is specified in 3GPP2 C. S0014 [2]. Transfer
met hods are specified in RFC 3558.
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Applications that use this nedia type:
It is expected that many Vol P applications (as well as nobile
applications) will use this type.

Addi tional information:
The followi ng information applies for storage format only.

Magi ¢ nunber: #!'EVRC\n (see Section 11 of RFC 3558)
Fil e extensions: evc, EVC

Maci ntosh file type code: none

oj ect identifier or AD: none

Person & email address to contact for further information:
Q aobi ng Xi e <Q aobi ng. Xi e@rot or ol a. conr

I nt ended usage: COMVON

Restrictions on usage:
This nmedia type may be used with RTP fram ng (RFC 3550 [5]) and as
a storage format. When used with RTP, the procedures in RFC 3558,
Section 4.1, MJST be followed. 1In all other contexts, the storage
format defined in RFC 3558, Section 11, MJST be used.

Aut hor :
Adam Li / Q aobing Xi e

Change control ler:
| ETF Audi o/ Video Transport working group del egated fromthe |IESG

6.6. Updated Registration of Media Type EVRCO

(The definition is from RFC 3558, added with the optional DTX
paraneters, and updated with the new tenplate specified in [10].)

Type name: audio

Subt ype nanmes: EVRQ0
Requi red paraneters: none
Opti onal paraneters:

sil encesupp: see Section 6.1 for definition. |If this paraneter
is not present, the default value 1 MJST be assuned.
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dt xmax: see Section 6.1
dtxmn: see Section 6.1
hangover: see Section 6.1

Encodi ng consi derati ons:
This nmedia type is franed binary data (see RFC 4288, Section 4.8)
and is only defined for transfer of EVRC encoded data via RTP
usi ng the Header-Free packet format specified in Section 4.2 of
RFC 3558.

Security considerations: See Section 14, "Security Considerations",
of RFC 3558.

Interoperability considerations:
The DTX paraneters are receiver options. Existing RFC 3558
i mpl ementations will not send any of the DITX paraneters in their
SDP and will ignore any DTX paraneters they receive. The adaptive
DTX behavi or of DTX-capable EVRC codecs (as detailed in [8],
Section 4.3.5) ensures interoperability with non-DTX EVRC codecs.

Publ i shed specification:
The EVRC vocoder is specified in 3GPP2 C. S0014 [2]. Transfer
met hods are specified in RFC 3558.

Applications that use this nedia type:
It is expected that many Vol P applications (as well as nobile
applications) will use this type.

Addi tional information: none

Person & email address to contact for further information:
Q aobi ng Xi e <Q aobi ng. Xi e@rot or ol a. conr

I ntended usage: COMVON

Restrictions on usage:
This nmedi a type depends on RTP fram ng; hence, it is only defined
for transfer via RTP (RFC 3550 [5]). Transfer within other
fram ng protocols is not defined at this tine.

Aut hor :
Adam Li/ Q aobing X e
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Change controller:

6.7.

| ETF Audi o/ Vi deo Transport working group del egated fromthe |IESG

Mappi ng M ME Paraneters into SDP

The information carried in the MM nedia type specification has a
specific mapping to fields in the Session Description Protocol (SDP)
[7], which is commonly used to describe RTP sessions. Wen SDP is
used to specify sessions enploying the conpact bundl ed format for
EVRC/ EVRC- B- encoded speech, the mapping is as foll ows:

(o]

0

The M ME type ("audio") goes in SDP "m" as the nedia nane.

The M ME subtype ("EVRC', "EVRQ", "EVRCl", "EVRCB', EVRCB0", or
"EVRCB1") goes in SDP "a=rtpmap" as the encodi ng nane.

The optional paraneters "ptinme" and "maxptine" (for subtypes EVRC,
EVRC1, EVRCB, and EVRCB1) go in the SDP "a=ptinme" and "a=maxptine"
attributes, respectively.

The optional paraneter "maxinterl eave" (for subtypes EVRC and
EVRCB) goes in the SDP "a=fntp" attribute by copying it directly
fromthe MME nedia type string as "maxinterl eave=val ue".

The optional parameter "fixedrate" (for subtypes EVRC1L and EVRCB1)
goes in the "a=fmp" attribute by copying it directly fromthe
M ME nedia type string as "fixedrate=val ue".

The optional paraneters "sil encesupp”, "dtxmax", "dtxm n", and
"hangover" go in the "a=fntp" attribute by copying it directly
fromthe MM nedia type string as "sil encesupp=val ue",

"dt xmax=val ue", "dtxm n=val ue", and "hangover =val ue",
respectively.

Exampl e of usage of EVRCL:

mraudi 0 49120 RTP/ AVP 97
a=rtpmap: 97 EVRC1/ 8000
a=fmp: 97 fixedrate=0.5
a=maxpti me: 120

Exanpl e of usage of EVRCB:

mraudi 0 49120 RTP/ AVP 97
a=rtpmap: 97 EVRCB/ 8000
a=maxpti me: 120

Xi e & Kapoor St andards Track [ Page 17]



RFC 4788 EVRC RTP Format Enhancenents January 2007

Exanpl e of usage of EVRCBO:

mraudi o 49120 RTP/ AVP 97
a=rt prmap: 97 EVRCB0/ 8000

Exanpl e of usage of EVRCB1:

mraudi 0 49120 RTP/ AVP 97
a=rtpmap: 97 EVRCB1/ 8000
a=fmp: 97 fixedrate=0.5
a=maxpti me: 100

Exanpl e of usage of EVRC with DTX with sil encesupp=1:

mraudi 0 49120 RTP/ AVP 97
a=rt pmap: 97 EVRC 8000
a=fm p: 97 sil encesupp=1 dt xmax=32 dt xm n=12 hangover=1

Exanpl e of usage of EVRC with DTX with sil encesupp=0:

mraudi o 49120 RTP/ AVP 97
a=rt pmap: 97 EVRC 8000
a=fm p: 97 sil encesupp=0

6.8. Usage in Ofer/Answer

Al'l SDP parameters in this payload format are declarative, and all
reasonabl e val ues are expected to be supported. 1In particular, when
DTX i s supported, the RTP sender inplenentation SHOULD support
hangover, dtxm n, and dtxmax values fromO to 255. Thus, the
standard usage of O fer/Answer, as described in RFC 3264 [6], SHOULD
be fol | oned.

In addition, the follow ng rules MIST be foll owed while negotiating
DTX par anet er s:

1. |If any DIX paranmeter is not present in either offer and/or
answer, the default value of the DTX parameter MJST be assuned.

2. If silencesupp is present and set to O in either offer or answer,
the values of all received DTX paranmeters other than silencesupp
SHOULD be i gnor ed.

3. In an offer or answer, the value of dtxmax SHOULD al ways be
| arger than or equal to the value of dtxmn, regardl ess of
whet her the values are indicated explicitly or inplicitly by
default. Moreover, if the indicated value of dtxmn is |arger
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7

10.

than that of dtxnmax, an RTP sender MJST ignore the indicated
val ues and MJUST fall back on using the default dtxm n and dtxmax
val ues.

Backward Conpatibility with RFC 3558

Thi s docunent adds new optional DTX paraneters to the original EVRC
payl oad subtypes "EVRC' and "EVRCO" defined in RFC 3558. Since the
new DTX paraneters are receiver options, we expect that the existing
RFC 3558 inplenentations will not send any of the DTX parameters in
their SDP and will ignore any DTX parameters they receive. The
adaptive DTX behavi or of DTX-capable EVRC codecs (as detailed in [8],
Section 4.3.5) ensures the backward interoperability between the DTX-
capabl e EVRC codec and non- DTX EVRC codecs.

| ANA Consi der ati ons

Four (4) new M ME subtype registrations - "EVRCL", "EVRCB", "EVRCB0O",
and "EVRCB1" - are defined in this docunent (see Section 6.1 -
Section 6.4) for EVRC-B and conpact bundl ed payl oad format support.

For all the EVRC and EVRC-B RTP payl oad formats defined in RFC 3558
[4] and RFC 4788, four additional optional paraneters -

"sil encesupp", "dtxmax", "dtxmin", and "hangover" - are defined and
used in DTX

The M ME subtype registrations "EVRC' and "EVRCO", originally defined
in RFC 3558 [4], are updated with the optional DTX paranmeters (see
Sections 6.5 and 6.6).

Security Considerations

I mpl enent ati ons using the payl oad defined in this specification are
subject to the security considerations discussed in RFC 3558 [4], RFC
3550 [5], and any appropriate profile (for exanple, RFC 3551 [9]).
Thi s payl oad does not specify any different security services.
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