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Abstr act

This docunent is an addendumto RFC 4348, which specifies the RTP
payl oad format for the Variable-Rate Miltinode W deband (VMR- WB)
speech codec. This docunment specifies sonme updates in RFC 4348 to
enabl e support for the new operating node of VMR-WB standard (i.e.,
VMR- WB node 4). These updates do not affect the existing nodes of
VMR- WB al ready specified in RFC 4348.

The payl oad formats and their associated paraneters, as well as all
provi sions, restrictions, use cases, features, etc., that are
specified in RFC 4348 are applicable to the new operating node with
no exception.
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1. Introduction

This docunent is an addendumto RFC 4348 [2] and contains the
necessary updates for the support of the new operating node of 3GPP2
VMR-WB standard [1]. The new node of VMR-WB standard (VMR-WVB node
4), although operating at a lower data rate, has sinmlar
characteristics and functionalities conpared to the existing nodes of
VMR-WB al ready included in RFC 4348 (e.g., variable bit rate,

nar r owband/ wi deband i nput/out put speech/audi o processing capability,
continuous and di sconti nuous transmi ssion, etc.). Therefore, al
provisions and restrictions specified in RFC 4348 are applicable to
all nodes of the VMR-WB standard including the new node, which is
specified in this docunent. As a result, no new nedia type
registration is required.

The VMR-WB file format for transport of VMR-WB speech data in storage
node applications is specified in [1,4] and includes support for the
new node of operation

The follow ng sections provide the necessary updates to RFC 4348 to
enabl e support of VMR- WB npde 4.

2. Conventions and Acronyns
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunment are to be interpreted as described in RFC 2119 [3].

The followi ng acronyns are used in this docunent:

3GPP2 - Third Generation Partnership Project 2

CDMA - Code Division Multiple Access

VMR-WB - Vari abl e-Rate Mil ti node W deband

CVR - Codec Mbde Request

DTX - Discontinuous Transm ssion

RTP - Real -Tine Transport Protoco

MME - Miltipurpose Internet Mail Extensions

3. The Variable-Rate Miltinode Wdeband (VMR- WB) Extension

VMR-WB i s the w deband speech-codi ng standard devel oped by the Third
CGeneration Partnership Project 2 (3GPP2) for encodi ng/ decodi ng

wi deband/ narr owband speech content in nultinmedia services in 3G CDVA
cellular systens [1]. VMR-WB is a source-controlled variable-rate
mul ti node wi deband speech codec. It has a nunber of operating nodes
where each node is a trade-of f between voice quality and average data
rate. The operating node in VMR- WB (as shown in Table 2) is chosen
based on the traffic condition of the network and the desired quality
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of service. The desired average data rate (ADR) in each node is
obt ai ned by encodi ng speech franes at permissible rates (as shown in
Tables 1 and 3) conpliant with CDMA2000 system dependi ng on the

i nst ant aneous characteristics of input speech and the maxi mum and

m nimumrate constraints i nposed by the network operator.

The capabilities of the VMR-WB codec were extended through the
addition of a new node operating at | ower average data rates,
resulting in inproved systemcapacity in I P and non-1P networks [1].

As a result of this extension, certain reserved table entries in RFC
4348 are used to include support for the new operating node. VMR- WB
node 4 is conpliant with all applicable provisions and restrictions
specified in RFC 4348 [2]. Note that the existing table entries of
RFC 4348 remain unchanged (e.g., frame types) and the original nopdes
of VMR-WB are not affected by these updates.

The existing flexibility in RFC 4348 for future extensions allows the
addition of the new node wi thout any inpact on the interoperability
with earlier inplenentations of RFC 4348.

The follow ng sections provide the necessary updates that are
required to be nade in RFC 4348

The provisions and considerations for inplenmentation, congestion

control, and security remain identical to those specified in RFC
4348.
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4. The Necessary Updates in RFC 4348

Table 1 of RFC 4348 is updated as foll ows:

o e e e e e e m e e e S S +
| Frame Type | Bits per Packet | Encoding Rate |
| | (Frame Size) | (kbps) |
o m e e e e e e e e e oo R +
| Full-Rate | 266 | 13.3 |
| Full-Rate | 171 | 8. 55 |
| Half-Rate | 124 | 7.2 |
| Half-Rate | 80 | 4.0 |
| Quarter-Rate | 54 | 2.7 |
| Quarter-Rate | 40 | 2.0 |
| Eighth-Rate | 20 | 1.0 |
| Eighth-Rate | 16 | 0.8 |
| Bl ank | 0 | - |
| Erasure | 0 | - |
| Full-Rate with Bit Errors | 171 | 8.55 |
o m e e e e e e e e e oo R +

Tabl e 1: CDMA2000 system permissible frame types and their
associ ated encodi ng rates

Note that the new pernissible rates correspond to CDMA2000 rate-set |
and have been added to the table.

Table 2 of RFC 4348 is updated as follows to include VMR-WB node 4

and VMR-WB node 4 with maxi num half-rate simlar to that described in
Section 2.4 of the revised VMR-WB specification [1].
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Fommnnan N T +
| CVR | VMR- WB Qper ating Mddes |
o - T e +
| 0 | VMR-WB node 3 (AMR-WB interoperabl e node at 6.60 kbps) |
| 1 | VMR-WB node 3 (AMR-WB interoperabl e node at 8.85 kbps) |
| 2 | VMR-WB nbde 3 (AMR-WB interoperable node at 12.65 kbps)

| 3 | VMR-WVB node 2 |
| 4 | VMR-WVB node 1

| 5 | VMR-WVB node 0

| 6 | VMR-WB node 2 with nmaxi mum hal f-rate encodi ng

| 7 | VMR-WVB node 4

| 8 | VMR-WB npbde 4 with maxi nrum hal f-rate encodi ng |
| 9-14 | (reserved)

| 15 | No Preference (no node request is present)

o - T N e +

Table 2: List of valid CVR values and their associ ated VMR- VB
oper ati ng nodes

Note that CVR values 7 and 8 replace the reserved values in Table 2
of RFC 4348.

Table 3 of RFC 4348 is updated as follows to include new frane types
(FTs) associated with VVMR-WB node 4.

Note that the sizes of the frames are unique and different, allow ng
for the use of header-free payload format for all nobdes of operations

[2].
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e . +
| FT | Encodi ng Rate | Frame Size (Bits)
TS . +
| O | Interoperable Full-Rate (AMR-WB 6.60 kbps) | 132 |
| 1 | Interoperable Full-Rate (AMR-WB 8.85 kbps) | 177 |
| 2 | Interoperable Full-Rate (AVMR-WB 12. 65 kbps) | 253 |
| 3 | Full-Rate 13.3 kbps | 266 |
| 4 | Half-Rate 6.2 kbps | 124 |
| 5 | Quarter-Rate 2.7 Kkbps | 54

| 6 | Eighth-Rate 1.0 kbps | 20 |
| 7 | Full-Rate 8.55 kbps | 171 |
| 8 | Half-Rate 4.0 kbps | 80 |
| 9 | CNG (AMR-WB SI D) | 35 |
| 10 | Eighth-Rate 0.8 kbps | 16 |
| 11 | (reserved) | - |
| 12 | (reserved) | - |
| 13 | (reserved) | - |
| 14 | Erasure (AVR-WB SPEECH LOST) | 0 |
| 15 | Blank (AVR-WB NO_DATA) | 0 |
T T . +

Table 3: VMR-VWB payl oad frane types for real-time transport

Note that the new FT types associated with VMR-WB node 4 repl ace the
reserved entries 7, 8, and 10 in Table 3 of RFC 4348 and there are no
changes in the existing entries of Table 3 of RFC 4348.
The ’'node-set’ M ME paraneter value 4 is defined to indicate that
VMR-WB node 4 is supported and used. Note that the active nodes of
operation are negotiated and agreed by the IP ternminals through the
of fer/answer nodel provided in Section 9.3 of RFC 4348 [2].

5. Security Considerations
Same as RFC 4348.

6. Public Specification
The VMR-WB speech codec including the new node is specified in

foll owi ng 3GPP2 specification C S0052-A version 1.0. Transfer
met hods are specified in RFC 4348.
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7. | ANA Consi derati ons

Thi s docunent updates the nmedia type registered in [2]. |ANA has
added this docunment as reference to that nmedia type registration and
has nodi fied the optional paranmeter node-set in the registration.
Section 9.1 of RFC 4348 [2] reads:

Currently, this list
i ncludes nmodes 0, 1, 2, and 3 [1], but MAY be

extended in the future. |f such node-set is
specified during session initiation, the encoder
MJUST NOT use nodes outside of the subset. |[|f not

present, all operating nbdes in the set 0 to 3 are
al l owed for the session.

| ANA will change "nbdes 0, 1, 2 and 3 [1]" to "npdes 0, 1, 2, 3, and
4 1] [2]", and change "npdes in the set 0 to 3" to "nbdes in the set
O0to4". [1] will be the IANA's reference to the original VMR-VB
docunent (3GPP2 C. S0052-A v1.0) and [2] will be IANA's reference to
t his docunent (RFC 4424).
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Ful I Copyright Statenent
Copyright (C) The Internet Society (2006).

This docunment 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 ORGAN ZATI ON HE/ SHE REPRESENTS
OR |'S SPONSCORED BY (I F ANY), THE | NTERNET SCCI ETY AND THE | NTERNET
ENG NEERI NG TASK FORCE DI SCLAI M ALL WARRANTI ES, EXPRESS CR | MPLI ED,

I NCLUDI NG BUT NOT LIM TED TO ANY WARRANTY THAT THE USE OF THE

I NFORMATI 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.

Intell ectual Property

The | ETF takes no position regarding the validity or scope of any
Intellectual Property Rights or other rights that nmight be clained to
pertain to the inplenentation or use of the technol ogy described in
this docunent or the extent to which any |icense under such rights

m ght or might not be available; nor does it represent that it has
made any independent 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 I PR disclosures nmade to the | ETF Secretariat and any
assurances of licenses to be nade available, or the result of an
attenpt nade to obtain a general |icense or permission for the use of
such proprietary rights by inplenenters or users of this
specification can be obtained fromthe | ETF on-line |IPR repository at
http://ww.ietf.org/ipr.

The 1ETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that may cover technology that may be required to inpl enent
this standard. Please address the information to the |ETF at
ietf-ipr@etf.org.
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