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1. Introduction

Thi s docunent specifies the payload format for sendi ng UEMCLI P-
encoded (mJ | aw Evbedded Coder for Lowdelay | P comuni cation) speech
using the Real -tine Transport Protocol (RTP) [RFC3550]. UEMCLIP is a
proprietary codec that enhances u-law ITUT G 711 [ITU-T-G 711] and
that is designed to help the narket for snooth transition towards the
forthcom ng wi deband comuni cati on environnent while achieving a very
smal |l nedia transcoding load with the existing termnals, in which
the inplementation of G 711 is mandatory.

It should be noted that, generally speaking, codecs are negotiated
and changed using an SDP exchange. Al so, [RFC3550] defines general
RTP m xer and transl ator nodels, where nedia transcodi ng may not take
pl ace at the node. For those cases, the design concept of the
enbedded structure is not useful. However, there are other cases
when costly transcoding is unavoidable in comobnly depl oyed types of
Mul ti-point Control Units (MCUs), which terminate nedia and RTCP
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packets [RFC5117], and when narrowband and wi deband term nal s
coexist. This enbedded bitstream structure can reduce the nedi a
transcoding to a sinple bitstreamtruncation

The background and the basic idea of the media format is described in
Section 2. The details of the payload format are given in Section 3.
The transcoding i ssues with G 711 are discussed in Section 4, and the
consi derations for congestion control are in Section 5. In

Section 6, the payload format parameters for a media type
registration for UEMCLI P RTP payl oad format and Session Description
Prot ocol (SDP) mappi ngs are provided. The security considerations
and | ANA considerations are dealt with in Section 7 and Section 8,
respectivel y.

1.1. Term nol ogy

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

2. Media Format Background

UEMCLI P is an enhanced version of u-law ITU T G 711, otherw se known
as PCMJ [RFC4856]. It is targeted at Voice over Internet Protoco
(Vol P) applications, and its main goal is to provide a w deband
communi cation platformthat is highly interoperable with existing
termnals equipped with G 711 and to stinulate the market to
gradually shift to using w deband communication. In wi dely deployed
mul ti-point conferencing systens, the packets usually go through
RTCP-terninating (RTP Control Protocol) MCUs, "Topo-RTCP-term nating-
MCU' as defined in [RFC5117]. Because the G 711 bitstreamis
enbedded in the bitstream costly media transcoding can be avoi ded in
this case.

Thi s docunent does not discuss the inplenentation details of the
encoder and decoder, but only describes the bitstreamfornmat.

Because of its scalable nature, there are a nunber of sub-bitstreans
(sub-layer) in a UEMCLIP bitstream By choosing appropriate sub-

| ayers, the codec can adapt to the follow ng requirenents:

o Sanpling frequency,

0 Nunber of channel s,

0 Speech quality, and

o Bit-rate.
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The UEMCLI P codec operates at a 20-ns frame, and includes three sub-
coders as shown in Table 1. The core layer is u-law G 711 at 64
kbit/s, and other two are quality and bandw dth enhancement | ayers
with bit-rate of 16 kbit/s each.

S - S IR e +
| Layer | Description | Bit-rate | Coding algorithm |
N Tt Fomm oo - o e e e e e e oo o +
| a | G711 core | 64 | u-law PCM |
I I I I I
| b | Lower-band | 16 | Tinme domain bl ock |
| | enhancenent | | quantization |
I I I I I
| C | Hi gher-band | 16 | MDCT bl ock quantization |
R, o e e e e e oo - TS S +

Tabl e 1. Sub-Layer Description

Based on these sub-layers, the UEMCLI P codec operates in four nodes
as shown in Table 2. Here, "Ch" is the nunber of channels and "Fs"
is the sanpling frequency in kHz. It should be noted that the
current version only supports single-channel operation and there

m ght be future extensions with multi-channel capabilities. The
absent Modes 2 and 5 are reserved for possible future extension to 32
kHz sanpling nmodes. As the node definition is expected to grow, any
ot her nodes not defined in this table MJUST NOT be used for
compatibility and interoperability reasons.

Femmm o - e e Fomm o - Fomm o - Fom e o - Fom ek +
| Mode | Ch | Fs | Layer | Layer | Layer | Bit-rate | Tot al

| | | | a | b | c | wWo headers | bit-rate |
I I I I I I I [kbit/s] |  [kbit/s] |
R L g R, R, S R +
| 0O | 1] 8] X | - | - | 64 | 67.2

I I I I I I I I I
| 1 | 1] 16 | X | - | X | 80 | 84.0

I I I I I I I I I
[ 21 -0 -1 -1 - 1 - ‘| - -
I I I I I I I I I
| 3 | 1] 8] X | X | - | 80 | 84.0

I I I I I I I I I
| 4 | 1] 16 | X | X | X | 96 | 100. 8

I I I I I I I I I
/s 1 -0 -1 -1 - 1 - ‘| - -
R L g R, R, S R +

Tabl e 2: Mde Description
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The UEMCLI P bitstream contains internal headers and ot her side-
informati on apart fromthe layer data. This results in total bit-
rate | arger than the sumof the |layers shown in the above table. The
detail of the internal headers and auxiliary information are
described in Section 3.3.1

Defining the sanpling frequency and the nunber of channels does not
result in a singular node, i.e., there can be nultiple nodes for the
same sanmpling frequency or number of channels. The supported nodes
woul d di ffer between inplenentations; thus, the sender and the

recei ver nust negotiate what node to use for transm ssion

3. Payl oad For mat

As an RTP payl oad, the UEMCLIP bitstream can contain one or nore
franes as shown in Figure 1.

0 1 2 3
01234567890123456789012345678901
B I i st ST S I S S S S S S S S e S S S S ik o S N S S S
| RTP Header |
+=+=+=+=+=+=+=+=+=+=+=+=+=+=t=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+

I I
| one or nore frames of UEMCLIP |
I I
+ +

=4=4=4=4+=4+=4+=4+=4+=4+=4=4+=4+=4+=4+=4+=4+=4=4+=4+=4+=4+=4+=4+=4=4+=4+=4+=4+=4+=4=4=
Figure 1. RTP Payl oad For mat

The UEMCLI P bitstream has a scal able structure; thus, it is possible
to reconstruct the signal by decoding a part of it. A UEMCLIP frane
is composed of a main header (MH) followed by one or nore (up to
three) sub-layers (SLs) as shown in Figure 2

A + -+
| MH SL #1 |...|
R + -+

Figure 2: A UEMCLIP Frane (Bitstream Format)

As a sub-layer, the core layer, i.e., "Layer a", MJST al ways be
included. It should be noted that the | ocation of the core | ayer may
or may not inmmediately follow WMH field. The decoder MJUST al ways
refer to the layer indices for proper decodi ng because the order of
the sub-layers is arbitrary.
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3.

3.

1.

2

The UEMCLI P bitstream does not explicitly include the follow ng

i nformati on: nmode and sanpling frequency (Fs). As described before,
this informati on MJST be exchanged whil e establishing a connection,
for exanple, by neans of SDP

RTP Header Usage

Each RTP packet starts with a fixed RTP header, as explained in
[ RFC3550]. The following fields of the RTP fixed header used
specifically for UEMCLIP streans are enphasi zed

Payl oad type: The assignnment of an RTP payl oad type for this packet
format is outside the scope of this docunent; however, it is
expected that a payload type in the dynam c range shall be
assi gned.

Ti mestanp: This encodes the sanpling instant of the first speech
signal sanple in the RTP data packet. For UEMCLIP streans, the
RTP timestanp MJST advance based on a clock either at 8000 or
16000 (Hz). In cases where the audio sampling rate can change
during a session, the RTP timestanp rate MJST be equal to the
maxi mumrate (in Hz) given in the node range (see Section 6.2.1).
This inplies that the RTP tinmestanp rate for UEMCLI P payl oad type
MUST NOT change during a session. For exanple, for a UEMCLIP
streamw th 8-kHz audi o sanpling, where a transition to a 16-kHz
audi o sanpling nmode is allowed, the RTP time stanp nust al ways
advance using the 16-kHz clock rate. For a fixed audio sanpling
node, the RTP tinestanp rate should be either 8 or 16 kHz,
dependi ng on the sanpling rate.

Marker bit: |If the codec is used for applications with discontinuous
transm ssion (DTX, or silence conpression), the first packet after
a silence period during which packets have not been transmtted
contiguously SHOULD have the marker bit in the RTP data header set
to one. The marker bit in all other packets MJST be zero.
Applications without DTX MJST set the marker bit to zero.

Multiple Frames in an RTP Packet
More than one UEMCLIP frame may be included in a single RTP packet by
a sender. However, senders have the follow ng additiona

restrictions:

o0 A single RTP packet SHOULD NOT include nore UEMCLI P frames than
will fit in the path Mru.

o Al frames contained in a single RTP packet MJST be of the sane
node.

H wasaki & Chnuro St andards Track [ Page 6]



RFC 5686 RTP Payl oad Format for UEMCLIP Cct ober 2009

o Franes MJUST NOT be split between RTP packets.

It is RECOVWENDED t hat the nunmber of frames contained within an RTP
packet be consistent with the application. Since UEMCLIP is designed
for tel ephony applications where delay has a great inpact on the
quality, then fewer frames per packet for |lower delay, is preferable.

3.3. Payload Data

In a UEMCLIP bitstream all nunbers are encoded in a network byte
order.

3.3.1. Miin Header

The main header (MH) is placed at the top of a frame and has a size
of 6 bytes. The content of the main header is shown in Figure 3.

0 1 2 3
01234567890123456789012345678901
i T s i o S i i S R I S I S S S M
| WX | PC |
B T S i T s i i e e SEI S
| PC(cont’ d) |

R T i T i e s ik T e R T

Figure 3: UEMCLI P Mai n Header Format (MH)
M xing information (MX): 8 bhits
M xing information field. This field is only relevant when Topo-
RTCP-term nating-MCUs are utilized to interpret these fields. See
Section 3.3.1.1 for details of the fields.

Packet -1 oss Conceal nent information (PC): 40 bits

Packet -1 oss conceal nent (PLC) information field. See
Section 3.3.1.2.

3.3.1.1. Mxing Information Field

-+
I
I

-+

]

]
+

]
+

]
+

]
+

]
+

+

Figure 4. Mxing Information Field (MX)
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Check bit #1 (Cl): 1 bit

Validity flag of V1 and PW. This bit being "1" indicates that
bot h paraneters are valid, and "0" indicates that the paraneters
shoul d be ignored. |If any of these paraneters is invalid, this
bit should be set to "0". This flag is mainly intended for a
UEMCLI P- consci ous Topo- RTCP-term nati ng-MCU. This flag shoul d be
set to "0" in case of upward transcoding from G 711 (see

Section 4).

Reserved bit #1 (Rl): 1 bit
This bit should be ignored. The default of this bit is O.
VAD flag #1 (V1): 1 bit

Voice activity detection flag of the current frame, designed to be
used for MCU operations. This flag being "1" indicates that the
frane is an active (voice) segnment, and "0" indicates that it is
an inactive (non-voice) or a silent segment. This flag is
specifically designed for mxing information. DTX judgnment based
this flag is not recomended.

Power #1 (PW): 5 bits

Si gnal power code of the current frane. The code is obtained by
calculating a root nean square (RM5) of "Layer a" and encodi ng
this RVS using G711 u-law [I TU-T-G 711]. Denoting the encoded
RVS as R, then PWL is obtained by PML = ((~R)>>2) & Ox1F, where
"S> "&" are one’s conplenent arithmetic, right SH FT, and
bitwi se AND operators, respectively.

3.3.1. 2. PLC Information Field

1 2 3
1234567890123456789012345678901

T S S e T S S i S S I A S S S
| R |V K |y P1 | Y P2 | PW2 |
| 2 | 2] | 1] | 2] | |
e S T T I S e T S S e i S S S
I R3 I
I I
T S S S

Figure 5: PLC Information Field (PC
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Check bit #2 (C2): 1 bit

Validity flag of V2, K Ul, Pl, U2, P2, and PW. If the flag is
"1", it means that all these paraneters are valid, and "0" neans
that the paraneters should be ignored. If any of these paraneters
is invalid, this bit should be set to "0". Sinmlarly to Cl, this
flag should be set to "0" in case of upward transcoding fromG 711
(see Section 4).

Reserved bit #2 (R2): 2 bits
These bits should be ignored. The default of these bits are O.
VAD flag #2 (V2): 1 bit

Voice activity detection flag of the current frame, designed to be
used for packet-1oss conceal nent. This might not be the sane as
V1 in the mxing informati on, and m ght not be synchronous to the
marker bit in the RTP header. DTX judgnment based this flag is not
recommended.

Frame indicator (K): 4 bits

This value indicates the frame offset of U2, P2, and PW2. Since
it is a better idea to carry the speech feature parameters as PLC
information in a different frane to maintain the speech quality,
this frane offset value gives with which frame the paraneters are
to be associated. The value ranges between "0" and "15". [If the
current frame nunmber is N, for exanple, the value K indicates that
U2, P2, and PW2 are associated with the frane of NNK  The frane
indicator is equal to the difference in the RTP sequence nunber
when one UEMCLIP frame is contained in a single RTP packet.

V/IW flag #1 (Ul): 1 bit

Voi ced/ Unvoi ced signal indicator of the current frame. This flag
being "0" indicates that the frame is a voiced signal segnment, and
"1" indicates that it is an unvoi ced signal segnent.

Pitch lag #1 (P1): 7 bits

Pitch code of the current frame. The actual pitch lag is

cal cul ated as P1+20 sanples in 8-kHz sampling rate. Pitch |ag
must be 20 <= pitch length <= 120. Codes rangi ng between "0x65"
and "Ox7F" are not used. To obtain the pitch lag, any pitch
estimati on met hod can be used, such as the one used in G 711
Appendix | [ITU T-G 711Appendi x1] .
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VIWV flag #2 (U2): 1 bit

Voi ced/ Unvoi ced signal indicator of the offset frane. This flag
being "0" indicates that the frame is a voiced signal segnment, and
"1" indicates that it is an unvoiced signal segnent. The offset
val ue is defined as K

Pitch lag #2 (P2): 7 bits
Pitch code of the offset frane. The offset value is defined as K
The cal culation nmethod is identical to "P1", except that it is
based on the signal of offset frane.

Power #2 (PW2): 8 bits

Si gnal power code of the offset franme. The offset value is
defined as K

Reserved bits #3 (R3): 8 bits
These bits should be ignored. The default of all bits are "0"
3.3.2. Sub-Layer

Sub-l ayer (SL) is a sub-header followed by |ayer bitstreans, as shown
in Figure 6. The sub-header indicates the layer |ocation and the
nunber of bytes.

1 2
1234567890123456789012345¢617 .o
e i S i I S Sk i S [y U S
| |Fl |Q |R4 | SB | LD c.
I I S i St S S S S i S A AR T

0
0

Figure 6: Sub-Layer Format (SL)
Channel index (Cl): 2 bits

I ndi cates the channel nunmber. For all nodes given in Table 2,
this should be "0". The detail is given in Table 3.

Frequency index (Fl): 2 bits
I ndi cates the frequency nunber. "0" neans that the layer is in the

base frequency band, higher nunber neans that the layer is in
respective frequency band. The detail is given in Table 3.
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Quality index (Q): 2 bits
Indicates the quality layer nunber. "0" means that the layer is in
the base | ayer, and higher nunber neans that the layer is in
respective quality layer. The detail is given in Table 3.
Reserved #4 (R4): 2 bits
Not used (reserved). The default value is "0O"
Sub-| ayer Size (SB): 8 bhits
I ndicates the byte size of the follow ng sub-layer data.
Layer Data (LD): SB*8 bhits

The actual sub-layer data.

For all the layers shown in Table 1, the layer indices are shown in
Tabl e 3.

AR, T
| Layer | C | FI | Q |
Fomm o - T
I a | 0] o] 0]
I I I I I
| b | O] 0] 1]
I I I I I
I c | O] 1] 0]
Fomm o - T

Tabl e 3: Layer Indices

4. Transcodi ng between UEMCLIP and G 711

As given in Section 2, the u-lawencoded G 711 bitstream (Layer a) is
the core layer of a UEMCLIP bitstream and is al ways enbedded. This
means that media transcoding fromthe UEMCLIP bitstreamto G 711 does
not have to undergo decodi ng and re-encodi ng procedures, but sinple
extraction would suffice. However, this does not apply for the

reverse procedure, i.e., transcoding fromG 711 to UEMCLI P, because
the auxiliary information in the main header (MH) must be assigned
separately. It should be noted that this nmedia transcoding is usefu

for a Media Transl ator (Topo-Media-Translator) or a Point-to-
Mul tipoint Using RTCP Term nating MCU ( Topo- RTCP-term nati ng- MCU) in
[ RFC5117], and all the requirenents apply. This neans that a

transcodi ng device of this sort MIUST rewite RTCP packets, together
with the RTP nedi a packets.
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The transcoding from UEMCLIP to u-law G 711 can be done easily by
finding an appropriate sub-layer. Wthin a frane, the transcoder
shoul d | ook for a sub-layer with a | ayer index of "0x00", and
subsequent LD that has a size of SB*8 bits (UEMCLIP has a 20-ns frane
thus, SB=160) are the actual G 711 bitstreamdata. It should be
noted that the transcoder should not always expect the core layer to
be located right after the main header

On the other hand, the transcoding from G 711 to UEMCLIP is not
entirely straightforward. Since there are no nmeans to generate
enhancenment sub-layers, a G 711 bitstream can only be converted to
UEMCLI P Mbde O bitstream |If the original G 711 bitstreamis encoded
in A-law, it should first be converted to u-law to becone the core

| ayer. Because a UEMCLIP frame size is 20 ns, a u-law encoded G 711
bi t stream MJUST be a 160-sampl e chunk to beconme a core layer. For the
mai n header contents, when the UEMCLIP encoder is not available, it
shoul d foll ow these guidelines:

0 The check bits for mixing and PLC (Cl1 and C2) are set to O.

0 The reserved bits (R1 to R3) in MH are set to respective default
val ues.

For the core layer (i.e., u-law G 711 bitstream), it should have the
foll owi ng sub-Iayer header:

o Al d, FI, Q, and R4 MIST be 0
0 Sub-layer size (SB) MJST be 160 for a 20-ns frane.
5. Congestion Control Considerations

The general congestion control considerations for transporting RTP
data al so apply to UEMCLI P over RTP [ RFC3550] as well as any
applicable RTP profile |ike Audio-Visual Profile (AVP) [RFC3551].

The bandwi dth of a UEMCLIP bitstream can be reduced by changing to

|l ower-bit-rate nodes. The enbedded | ayer structure of UEMCLIP may
hel p to control congestion, when dynam c node changi ng (see

Section 6.2.1) is available, and the range of nbdes is obtained by

of fer-answer negotiation as given in Section 6.3. It should be noted
that this involves proper RTCP handling when the bit-rate is nodified
in an RTP translator or a mxer [RFC3550].
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6.

6.

Packing nore frames in each RTP payl oad can reduce the nunber of
packets sent, and hence the overhead from | P/ UDP/ RTP headers, at the
expense of increased delay and reduced error robustness agai nst
packet |osses. It should be treated with care because increased

del ay neans reduced quality.

Payl oad Format Paramneters
1. Media Type Registration

This registration is done using the tenplate defined in [ RFC4288] and
foll owi ng [ RFC4855] .

Medi a type nane: audio
Medi a subtype name: UEMCLI P
Requi red paraneters:

Rate: Defines the sanpling rate, and it MJST be either 8000 or
16000. See Section 6.2.1 "Mode specification" of RFC 5686
(this RFC) for details.

Opti onal paraneters:
ptine: See RFC 4566 [ RFC4566].
maxptime: See RFC 4566 [ RFCA566] .

nmode: I ndicates the range of dynam cally changeabl e nodes during
a session. Possible values are a comm-separated |ist of nodes
fromthe supported node set: 0, 1, 3, and 4. |If only one node
is specified, it neans that the node nust not be changed during
the session. Wen not specified, the node transni ssion
defaults to a singular node as specified in Table 4. See
Section 6.2.1 "Mde specification" of RFC 5686 (this RFC) for
detail s.

Encodi ng considerations: This nedia type is framed and contains
binary data. See Section 4.8 of RFC 4288.

Security considerations: See Section 7 "Security Considerations" of
RFC 5686 (this RFC).

Interoperability considerations: This nedia may be readily
transcoded to u-lawencoded I TU-T G 711. See Section 4
"Transcodi ng between UEMCLI P and G 711" of RFC 5686 (this RFC).
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Publ i shed specification: RFC 5686 (this RFC)

Applications that use this nmedia type: Audio and video stream ng and
conferencing tools.

Addi tional information: None
I ntended usage: COMMON

Restrictions on usage: This nedia type depends on RTP fram ng, and
hence is only defined for transfer via RTP

Person & email address to contact for further information:
Yusuke Hi wasaki <hiwasaki.yusuke@ab.ntt.co.jp>

Aut hor: Yusuke Hi wasaki

Change Controller: |ETF Audio/Video Transport Wrki ng G oup
del egated fromthe | ESG

6.2. Mapping to SDP Paraneters

The nedia types audi o/ UEMCLI P are mapped to fields in the Session
Description Protocol (SDP) [RFC4566] as foll ows:

Medi a name: The "nE" |ine of SDP MJUST be audi o.

Encodi ng name: Registered nedi a subtype nane shoul d be used for the
"a=rt pmap" line.

Sanpl i ng Frequency: Depending on the node, clock rate (sanpling
frequency) specified in "a=rtpmap" MJIST be selected fromthe ones
defined in Table 2. See Section 6.2.1 for details.

Encodi ng paraneters: Since this is an audio stream the encoding
paraneters indicate the nunber of audio channels, and this SHOULD
default to "1", as selected fromthe ones defined in Table 2
This is OPTI ONAL.

Packet tinme: A frame length of any UEMCLIP is 20 ns, thus the
argunent of "a=ptinme" SHOULD be a multiple of "20". Wen not
listed in SDP, it should also default to the mni num size: "20"

UMECLI P specific: Any description specific to UEMCLIP is defined in
the Format Specification Paraneters ("a=fntp"). Each paraneter
MUST be separated with ";", and if any attribute (value) exists,
it MUST be defined with "=". For conpatibility reasons, any
application/term nal MJST ignore any paranmeters that it does not

H wasaki & Chnuro St andards Track [ Page 14]



RFC 5686 RTP Payl oad Format for UEMCLIP Cct ober 2009

understand. This is to ensure the upper-conpatibility with
paraneters added in future enhancements. The node specification
shoul d be made here (see Section 6.2.1).

6.2.1. Mode Specification

Since UEMCLI P codec can operate in nunmber of nodes (bit-rates), it is
desirable to specify the range of nodes at which an encoder or a
decoder can operate. Wen exchangi ng SDP nessages, an offerer should
specify all possible conbinations of node nunbers as argunents to
"mode=" in "a=fmp" line, delinted by commas ",". |n case of
specifying multiple nodes, those SHOULD appear in the descending

priority order.

Al t hough UEMCLI P decoders SHOULD accept bitstreans in any nodes, an
implementation nay fail to adapt to the dynanmi ¢ node changes during a
session. For this reason, an application my choose to operate
either with one fixed nbde or with nultiple nodes that can be

dynani cally changed. |If the node is to be fixed and changes are not
all owed, this can be indicated by specifying a single node per

payl oad type

The node nunbers that can be specified in a payload type as argunents
to "node" are restricted by a conbination of a clock rate and a
nunber of audi o channels. This is because SDP binds a payl oad type
to a conbination of a sanpling frequency and a nunber of audio
channel s. Table 4 gives sel ectabl e node nunbers that are attributed
with clock rates. Wen node specifications are not given at all, a
payl oad type MJST default to a single node using the default val ue
specified in this table.

S Fomm e e e oo o e e e e a e oo m o e e e e o - +

| dock rate | Channels | Sel ectable nodes | Default node

Fom e m oo - - N oo o - o e oo - +

| 8000 | 1 | 0,3 | 0 |
I

| 16000 | 1 | 0,1,3,4 | 1 |

S Fomm e e e oo o e e e e a e oo m o e e e e o - +

Tabl e 4: Default Mdes

It should be noted that a node attributed with a | arger sanpling
frequency (Fs) is not used in conjunction with smaller clock rates
specified in "a=rtpmap". This nmeans that Mbdes 0 and 3 can be
specified in a payl oad type having a clock rate of both 8000 and
16000 in "a=rtpmap", but Mddes 1 and 4 cannot be specified with one
havi ng a clock rate of 8000.
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6. 3.

6. 3.

O fer- Answer Model Consi derations

O fer-Answer Guidelines

The procedures related to exchangi ng SDP nessages MJUST fol |l ow
[ RFC3264]. The following is a detailed list on the semantics of
usi ng the UEMCLI P payl oad format in an of fer-answer exchange.

(o]

An offerer SHOULD offer every possible conbination of UEMCLIP
payl oad type it can handle, i.e., sanpling frequency, channe
nunber, and fntp paranmeters, in a preferred order. Wen the
transm ssion bandwidth is restricted, it MJST be offered in
accordance to the restriction

VWhen mul tiple UEMCLI P payl oad types are offered, it is RECOMVENDED
that the answerer select a single UEMCLI P payl oad type and answer
it back.

In a UEMCLI P payl oad type, an answerer MJST answer back suitable
mode nunber(s) as a subset of what has been offered. This neans
that there is a symetry assunption on sent and received streans,
and the offerer MUST NOT send in nodes that it does not offer.

In an of fering/answering SDP, any fntp paraneters that are not
known MJUST be ignored. |f any unknown/undefined paraneters should
be of fered, an answerer MJST delete the entry fromthe answer
message

A receiver of an SDP nessage MUST only use specified payl oad types
and nodes. Wen a node specification is mssing, i.e., a node is
not specified at all, the session MJST default to one single node
wi t hout node changes during a session. For this case, the default
mode val ues, as shown in Table 4, MJST be used based on the
sanpling frequency and nunber of channels. This table nust be

| ooked up only when there are no nbde specifications; thus, the

of ferer/answerer MJUST NOT assune that the default nodes are al ways
avail abl e when it is not in the specified list of nodes.

VWhen an offered condition does not fit an answerer’s capabilities,
it naturally MJST NOT answer any of the conditions, and the
session MAY proceed to re-INVITE, if possible. |If a condition
(rmode) is decided upon, an offerer and an answerer MJST transmit
on this condition
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6.3.2. Exanples

VWhen an offerer indicates that he/she wishes to dynamically swtch
bet ween nodes (0,1,3, and 4) during a session, an exanple of an
of fered SDP coul d be:

v=0

o=j ohn 51050101 51050101 I N I P4 of f host. exanpl e. com
S=-

c=I N | P4 of f host. exanpl e. com

t=0 0

mraudi o 5004 RTP/ AVP 96
a=rtpmap: 96 UEMCLI P/ 16000/ 1
a=fm p: 96 node=4,1, 3,0

It should be noted that the |listed nodes appears in the offerer’s
pr ef erence.

When an answerer can only operate in Mbdes 1 and 0 but can

dynanically switch between those nodes during a session, an answerer
MUST del ete the entries of Mdde 3 and 4, and answer back as:

ena 549947322 549947322 I N | P4 anshost. exanpl e.org

O wmwo<
111l
- -0

N | P4 anshost . exanpl e. org
t=0 0

mraudi o 5004 RTP/ AVP 96
a=rtpmap: 96 UEMCLI P/ 16000/ 1
a=fm p: 96 node=1,0

As a result, both would start conmunicating in either Mde 1 or O,
and can dynanmically switch between those nodes during the session

On the other hand, when the answerer is capable of comunicating
either in Mddes 1 or 0, and cannot switch between nodes during a
session, an exanple of such answer is as follows:

v=0

o=l ena 549947322 549947322 I N | P4 anshost. exanpl e.org
S=-

c=I N | P4 anshost. exanpl e.org

t=0 0

mraudi o 5004 RTP/ AVP 96
a=rt pmap: 96 UEMCLI P/ 16000/ 1
a=fnm p: 96 node=1
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As a result, both will start comunicating in Mdde 1. It should be
noted that node change during this session is not all owed because the
answerer responded with a single node, and answerer selected Mde 1
above Mbde 0 according to the offered order

If an of ferer does not want a node change during a session but is
capabl e of receiving either Modes 4 or 1 bitstreans, the SDP shoul d
somewhat | ook |ike:

v=0

0=j ohn 51050101 51050101 I N I P4 of f host. exanpl e. com
S=-

c=I N I P4 of f host. exanpl e. com

t=0 0

mraudi o 5004 RTP/ AVP 96 97
a=rt pmap: 96 UEMCLI P/ 16000/ 1
a=fm p: 96 node=4
a=rtpmap: 97 UEMCLI P/ 16000/ 1
a=fm p: 97 node=1

and if the answerer prefers to comrunicate in Mde 1, an answer woul d
be:

v=0

o=l ena 549947322 549947322 I N | P4 anshost. exanpl e.org
S=-

c=I N | P4 anshost. example.org

t=0 0

mraudi o 5004 RTP/ AVP 97
a=rtpmap: 97 UEMCLI P/ 16000/ 1
a=fm p: 97 node=1

Pl ease note that it is RECOMENDED to sel ect a single UEMCLI P payl oad
type for answers.

The "ptinme" attribute is used to denote the desired packetization
interval. When not specified, it SHOULD default to 20. Since
UEMCLI P uses 20-ns frames, ptime values of multiples of 20 inply
multiple franes per packet. |In the example below, the ptinme is set
to 60, and this nmeans that offerer wants to receive 3 franes in each
packet .
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9

9

1.

v=0

o=kosuke 2890844730 2890844730 I N | P4 anot her host. exanpl e. com
S=-

c=I N | P4 anot her host . exanpl e. com

t=0 0

mraudi o 5004 RTP/ AVP 96

a=pti me: 60

a=rtpmap: 96 UEMCLI P/ 16000/ 1

When node specification is not present, it should default to a fixed
node, and in this case, Mdde 1 (see Section 6.2.1).

Security Considerations

RTP packets using the payload format defined in this specification
are subject to the security considerations discussed in the RTP
specification [ RFC3550] and any appropriate profiles. This inplies
that confidentiality of the nedia streans is achieved by encryption
unl ess the applicable profile specifies other neans.

A potential denial-of-service threat exists for data encodi ng using
conpressi on techni ques that have non-uni formreceiver-end
conputational |oad. The attacker can inject pathol ogical datagrans
into the streamthat are conplex to decode and cause the receiver
output to becone overl oaded. However, the UEMCLIP covered in this
docunent do not exhibit any significant non-uniformty.

Anot her potential threat is menory attacks by illegal |ayer indices
or byte nunbers. The inplenentor of the decoder should al ways be
aware that the indicated nunbers nmay be corrupted and not point to
the right sub-layer, and they may force readi ng beyond the bitstream
boundaries. It is advised that a decoder inplenmentation reject

| ayers of such indices.

| ANA Consi der ati ons

One new nedi a subtype (audi o/ UEMCLI P) has been regi stered by | ANA
For details, see Section 6. 1.
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Aut hors’ Addresses

Yusuke Hi wasaki
NTT Cor poration
3-9-11 M dori-cho,
Musashi no- shi
Tokyo 180-8585
Japan

Phone: +81(422)59-4815
EMai | : hiwasaki.yusuke@ab.ntt.co.jp

H t oshi GChnuro
NTT Cor poration
3-9-11 M dori-cho,
Musashi no- shi
Tokyo 180-8585
Japan

Phone: +81(422)59-2151
EMai | : ohnuro. hitoshi @ab.ntt.co.jp
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