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This Specification has been
1 SCOPE Withdrawn and Closed

PacketCable™ is a set of protocols developed to deliver enhanced services using packetized data
transmission technology to a consumer’s home or business over the cable network. The “PacketCable
Architecture Framework” (PKT-TR-ARCH-V01-991201) is the starting point for understanding
PacketCable Interface Specifications, Technical Reports, and other PacketCable documents.

When using Network-Based Call Signaling for voice-based, telephony-like communications, the NCS
Protocol is the principal protocol used in the PacketCable architecture to manage these telepho
connections. This protocol is used for exchange of signaling information between the Call Manage
Server (CMS) and the embedded Multimedia Terminal Adapters (E-MTA). The E-MTA reports e
the CMS, and generates signals on behalf of the CMS. The definitions of events and signals ar
into packages. The primary method for extending and enhancing the NCS protocol is throu
packages and modifications to existing packages, rather than modifying the basic protocol ocument
identifies and describes the basic NCS packages for PacketCable. Q

N

1.1 Purpose of document

This document is considered part of the PacketCable suite of documents. sBecification is designed to
coordinate with MGCP 1.0, which is an IETF Informational RFC he Basic MGCP Packages
<draft-foster-mgcp-basic-packages-01.txt>, which is an Internet E@ and on the pending MGCP
Version 1.0bis, an IETF Information Draft <draft-andreasenm— €2705bis-02.txt>. However, this
document will not be submitted for formal review by the IETF it is approved by the PacketCable
project members.
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011221, December 21, 2001, C ]S, available at www.packetcable.com
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3 ABBREVIATIONS AND ACRONYMS

This document uses the following abbreviations and acronyms.

CMS Call Management Server. Controls the audio/video call connections. Also called a Call
Agent in MGCP/SGCP terminology.

CMTS Cable Modem Termination System. The device at a cable head-end which implements
the DOCSIS RFI MAC protocol and connects to CMs over an HFC network. Q

DNS Domain Name System. See www.ietf.org or RFC 1034 and RFC 1035 for details.

E-MTA Embedded MTA - a single node, which contains both an MTA and a cable mp
MAC/PHY. ’b

H.248 A protocol for media gateway control being developed by ITU. See !

IANA Internet Assigned Numbered Authority. See www.iana.org or www. for details.

IVR Interactive Voice Response System §

MEGACO  Media Gateway Control IETF working group. See www.ietf.grg forUetails.

MGCP Media Gateway Control Protocol. Protocol follow on to

MIB Management Information Base

MSO Multi-System Operator, a Cable company that any head-end locations in
multiple cities or locales.

MTA Media Terminal Adapter — contains the int to the physical telephony or video
equipment, a network interface, CODEC$, all signaling and encapsulation functions
required for VOIP transport, class f gnaling, and QoS signaling.

PSTN Public Switched Telephone Netvgk.

RTP Real Time Protocol, a protoc ined in RFC 1889 for encapsulating encoded voice
and video streams.

SDP Session Description P&

SGCP Simple Gateway Cﬂ rotocol. Earlier draft of MGCP.

SID Service ID. A gbit fumber assigned by a CMTS to identify an upstream virtual circuit.
Each SID se requests and is granted the right to use upstream bandwidth.

S-MTA Standal @ A — a single node which contains an MTA and a non-DOCSIS MAC
(e.g&net).

SNMP @ Network Management Protocol. See www.snmp.org and www.ietf.org more

ils.

TN @ lephone Number

VolP Voice over IP

2 CableLabs® 11/29/07
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4 TECHNICAL OVERVIEW

4.1 Introduction

This document defines an initial set of packages for the various types of endpoints currently defined by
PacketCable for embedded clients. These packages are optional unless stipulated otherwise in PacketCable
specifications that reference this document.

Each package defines a package name for the package, event codes and definitions, local connec \&Q
options, or other parameters defined by the package. In the tables of events/signals for those pack

define these parameters, there are five columns: E K

Code The package unique event code used for the event/signal.

Description A short description of the event/signal. $\

Event A check mark appears in this column if the event canWsted by the Medial
Gateway Controller. Alternatively, one or more of th ing symbols may
appear: @

“p” Indicating that the event is persistent, Q
“s” Indicating that the event is an event-st, %may be audited,
“C” Indicating that the event/signal mag b&detected/applied on a connection.
Signal If nothing appears in this co or an event, then the event cannot be signaled on

command by the Media (@ y Controller. Otherwise, the following symbols
identify the type of t Q :

“00” On/Off signal. K{@na is turned on until commanded by the Media Gateway
Controllerw off, and vice versa.

“TO” T|me . The signal lasts for a given duration unless it is superseded by
al. Default time-out values are supplied. A value of zero indicates that
-out period is infinite. The provisioning process may alter these default
es.

“BR” 0 Brief signal. The event has a short, known duration.

AdditionaNwmfo  Provides additional information about the event/signal, e.g. the default duration of
. TO signals.

«Unless otherwise stated, all of the events/signals are detected/applied on endpoints and audio generated by
them is not forwarded on any connection the endpoint may have. Audio generated by events/signals that

are detected/applied on a connection will however be forwarded on the associated connection irrespective
of the connection mode.

11/29/07 CableLabs ® 3
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4.2 List of Packages

Table 1. List of Packages

Package Name Description Status
L Line Package Mandatory
TFM Simple Data Tone Package Optional Q
FM Media Format Package Optional @
LCS Line Control Signaling Package Optional @L
FXR Fax Relay Package Optional b

&\

RS

CableLabs®
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5 PACKAGES

5.1 Line Package

Package name: L

The MTA MUST support the Line Package as defined in the PacketCable Network-Based Call SignalingQ

Specification [2]. E

5.2 Simple Data Tones Package KQ.

Package Name: TFM 6

The following codes are used to identify events and signals for the “data tones” packn@nalog access

lines”: E
Text/Fax/Modem Tone (dtfm): The text/fax/modem tone event is generated never a text, fax or
modem call is detected. Detection of one of these tones signifies a text, fax o@em call:

o V.21 fax preamble flags or calling tone @

e V.18 1400 Hz or 1800 Hz tone, Annex A @
0

e V.8/V.25 2100 Hz answer tone, with or without phase rever

V.21 fax preamble calling tone is an 1100 Hz tone optio nsmitted by the originating device while
waiting for answer tone from the terminating devige. etection of calling tone MAY be used by
an endpoint for data mode optimizations. See ITU-T RqgoMwmendation V.21.

V.18 carrier tones are 1400 Hz or 1800 Hz tone ated by Telephony Devices for the Deaf (TDD) text
telephones — see ITU-T recommendation V.1 X A.

Answer tone is a V.8 or V.25 tone that rovided by a modem or fax that answers an incoming call.
The tone consists of a sinewave si 2100 Hz, with or without phase reversals — see ITU-T
recommendations V.8 and V.25. A one with phase reversals signifies that the fax or modem device
does require echo cancellation m% abled.

The endpoint MUST suppl @/ent with a parameter to indicate the detected tone. The parameter shall
be one of: . ( )

CNG
V21flags

aX calling tone

Z»answer tone and flags

V18txp Q 8 1400 Hz or 1800 Hz tone

ANS @ .8 ANS (T.30 CED) or V.25 ANSam without phase reversal
ANSbar\ V.8 ANS or V.25 ANSam with phase reversal

*
Q@edia Format Package
&Dackage Name: FM

This package provides support for the media format Local Connection Option, and is identical to the
package of the same name in the Basic MGCP Packages, as described in < IETF draft-foster-mgcp-basic-
packages-02.txt>.

11/29/07 CableLabs ® 5
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5.4 Line Control Signaling (GR-303) Package

Package Name: LCS

This package provides support for transport of line supervision signals in the media stream using RFC2833
event packets in PacketCable GR303 switched IP systems. The required signals are asubset of

the RFC2833 ABCD codes in the event range 144-159. The media format local connection option is used

to describe the events that are detected by the MTA and signaled to the MG, and also to describe the events

that are relayed by the MG to the MTA from the GR303 interface. The use of the events in this package iQ
described in detail in [6].

The definition of this package assumes that only loop start signaling is supported by MTA
The following telephone events must be supported by devices that implement this package: E K

Table 2. Telephone Events

RFC283 o \'
3 Event Description Direction Commenig\,
144 ring MG — MTA | -Rring from G@tﬁrface
149 on hook MTA —->MG | LOto GRSO}%er ce
159 open signal interval MG — MTA | LCFO frg 03 interface
&
The line control signaling package local connection optiongi jled using the MGCP extension
mechanism as described in <draft-andreasen-mgcp-rfc2705bis-01 The use is identified by the package

name LCS. The supported events are specified using the f parameter with the keyword “telephone-
event” followed by the comma separated list of supported ?S%For example:

L: a:PCMU;telephone-event, fmtp: “telephone—e@w149,159”

5.5 Fax Package O

A package is defined for fax relay. Th e defines new LocalConnectionOptions, events signals, and
connection parameters as detailed b

Package Name: FXR \

5.5.1 LocalConnegti ions

A new Fax LocalCo nOptions parameter is defined for fax handling. The Call Agent supplies this
fax LCO to indi desired fax handling to the Media Gateway. The fax parameter contains an ordered
list of desired f n&ling options. When the parameter is explicitly included, the gateway MUST be able

to use at leg, eJot the listed options for the command to succeed. The list may currently contain one or
more of wing:

T.38 girict Use T.38 for fax relay controlled by the Call Agent. Assuming the procedure can be used, a

¢ switch to T.38 procedures will be initiated upon fax detection and a “t38(start)” event will

\ be generated (see Section 5.5.2). This mode requires an indication of T.38 support from the
Q remote side in order to be used.

&.38 Loose Identical to T.38 Strict mode, except that an indication of T.38 support from the remote
side is not required for the mode to be used.

Off Don’t invoke any special procedure for fax.

6 CableLabs® 11/29/07
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Gateway Let the gateway control and decide how to handle fax calls without Call Agent
involvement. This includes the case where the gateway doesn't do anything special for
fax’. If the gateway does invoke a special procedure upon detection of fax, it will generate
a "gwfax(start)" event so the Call Agent can be notified about it (see Section 5.5.2). The
Call Agent should then refrain from issuing potentially conflicting commands to the
gateway until the gateway ends it's special fax handling.

A gateway that ends up not being able to invoke any special procedure for fax will generate
a "nopfax(start)" event upon detection of fax. Q

The set of possible values for the Fax LCO is extensible. The prefixes "x-" and "x+" are reserved
vendor specific use. In CreateConnection, the Fax LCO defaults to “gateway”. In ModifyConne

parameter is not included, the previous fax parameter value will thus be retained, but without %
outcome of the command?. If multiple fax parameter values are provided, the gateway
the values.

*
The fax parameter is encoded as the keyword “fx” (prefixed with the package name %ﬁwed by a colon
and a semicolon separated list of values where T.38 Strict is encoded as “t38”, oose is encoded as

"t38-loose", gateway is encoded as “gw”, and off is encoded as “off”.
The following example illustrates use of PCMU or G.729 for audio er@and T.38 Strict fax relay
(preferred) or gateway control for fax: @

L: a:PCMU;G729, fxr/fx:t38;gw
When auditing capabilities, the "fax" LCO may be returned a semi-colon separated list of supported
fax handling parameters. The values "t38", "off" and "g be omitted from such a list as they are
always implied. Gateways that implement additi meters SHOULD return these additional
parameters when capabilities are audited as illustrated following example:

A: a:image/t38, fxr/fx:my é’
We now provide additional detail on the a ined fax modes.
T.38 Mode (Strict or Loose)

When a gateway is instructed g\?&te in Call Agent controlled T.38 mode, the “m=" line in the SDP
0

returned will not indicate T. wever capability information for T.38 (if supported) using the SDP
Simple Capability Negotiatj nsions [[11]] should be included as illustrated in the following example
- other capability mform tion gnay be included as well:

m= aud% RTP/AVP 18

1 image udptl t38

rating in Call Agent controlled T.38 mode that detects a fax will:

1¢ %ate the T.38 fax relay procedure and mute the media channel (unless the media channel is already
ing T.38)

&ZQ Generate a “t38(start)” event.

3 Await instructions from the Call Agent to initiate the actual media change.

! Hence, by definition this option can always be supported.

2 Consequently, the gateway may not apply any special procedure to fax. If the Call Agent wants to ensure that either a
procedure is applied or the command fails, it must include the fax LCO parameter again.

3 Unless the gateway was also instructed to use T.38 for the media stream.

11/29/07 CableLabs ® 7
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The Call Agent instructs the gateway to perform the media change by sending it a ModifyConnection
command with "image/t38" listed as the encoding method in the LocalConnectionOptions®. Per the
normal codec negotiation procedures, if a RemoteConnectionDescriptor was included as well, it must
include an "m=" line listing T.38 fax relay as an acceptable media format in order for the command to
succeed. If a RemoteConnectionDescriptor was not included with the ModifyConnection command sent to
a gateway under Call Agent T.38 control, it is possible (in fact likely), that the last received
RemoteConnectionDescriptor did not include an “m=""line listing T.38 fax relay as an acceptable media
format. In that case, the endpoint cannot send T. 38 medla The endpoint will instead wait for an updated
RemoteConnectionDescriptor with T.38 fax relay listed as an acceptable media format for some perlod
time (e.g. 5 seconds). If no updated RemoteConnectionDescriptor with T.38 fax relay is received v@
that period of time, or the fax relay fails while waiting, a “t38(failure)” event will be generated.

Gateway Mode
A gateway operating in Gateway controlled mode may initiate special fax handling, the et hICh are

outside the scope of this document. Support for such special handling MUST be neq ith the other
side by passing and recognizing relevant parameters via the SDP. If the other side ha icated support
for the special fax handllng desired, the gateway MUST NOT attempt to mlt@ hen special fax
handling is initiated, a "gwfax(start)" event is generated thereby enabling the Ca ent to differ between
the Call Agent and gateway controlled mode while still being informed abo%actual change to fax. The
special gateway handling of fax ends when a "gwfax(stop)" or gwfax(fail vent is generated.

Off Mode @
A gateway using the "off" mode will not invoke any special proc?@ or fax. However, the gateway may
still adjust local echo cancellation and/or switch to an alternat%/m e codec as needed.

For each of the above modes, the RemoteConnectionDe@ provides information on what procedure
the other side supports. The following rules are used% ine which procedure to use:
cal

e  Whatever the Call Agent specified in the Fax
be adhered to. If the gateway cannot satis

nnectionOptions for the current command must
the options, the command fails.

o If both Fax LocalConnectionOptions moteConnectionDescriptor are provided, the procedure
selected must be supported by both this is currently only an issue for "T.38 Strict." A procedure
can be satisfied by the remote s@

o the relevant media is inclu e “m=""line in the RemoteConnectionDescriptor, or

e therelevant mediais i f as a capability in the RemoteConnectionDescriptor.

e If the gateway cann t any of the procedures in the Fax LocalConnectionOptions, the command
fails. Note that " ose", "gateway", and "off" by definition will not lead to failure.

o Ifthe Call t ¥id not include any Fax LocalConnectionOptions or a RemoteConnectionDescriptor,
the gatew. t continue using whichever procedure it is currently using.

o |If th@\gent did not include any Fax LocalConnectionOptions, but a
ot®onnectionDescriptor was included, the gateway follows rule 2 in selecting a procedure. In so
¢ , the default Fax LocalConnectionOptions, i.e. "gateway" in CreateConnection, or the current
\a ue in ModifyConnection, will be used. If the gateway cannot select any of the procedures based on
& he default Fax LocalConnectionOptions, the command fails.

* Receipt of a ModifyConnection command without LocalConnectionOptions but with a RemoteConnectionDescriptor
containing an "m=" line with t38 would achieve the same.

8 CableLabs® 11/29/07
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The following examples illustrate the use of the above rules:

e Perrule 1, a gateway that does not support T.38 fax relay will fail a command that only contains the
fax option "t38" whereas it will succeed a command that contains, "gw", "off" or no Fax LCO.

e A gateway supporting T.38 that receives a CreateConnection command with Fax handling set to "t38"
and a RemoteConnectionDescriptor with neither a T.38 capability nor a T.38 media stream will fail per
rule 2. Had the fax handling included either "t38-loose", "gw" or "off", the command would have
succeeded and either of the procedures included could have been selected.

e Assume a gateway supporting T.38 has successfully executed a CreateConnection command with@Q

handling set to "t38". If the gateway now receives a ModifyConnection command without a Fax
handling LCO and with a RemoteConnectionDescriptor that has neither a T.38 capability nor
media stream, the command will succeed (note that rule 1 has no effect). However, per ru
there will be no T.38 procedure. Had the CA instead included a Fax LCO set to "T.38 St

the command would have failed.

and terminating gateway and hence implementations must be prepared to han §s, including the

*
o Finally, it should be noted that a switch to T.38 can be initiated by either one@ he originating

case where both sides initiate the switch®.

5.5.2 Events and Signals

The following events are defined in support of the above:

Table 3. Events and S;j

Code Description Event | Si -~ Additional Info
gwfax Gateway controlled fax 4 ‘(\ Gateway controlled fax handling
nopfax No special fax handling v hE No special fax handling upon fax
t38 T.38 fax relay - Call Agent controlled T.38 fax relay

\4
The definition of the individual everg@%als are as follows:

Gateway Controlled Fax (gwm

parameterized with one of the

e start

ing:

Gateway

eway controlled fax handling. The gateway handled fax event is

)
ax was initiated. The Call Agent should refrain from issuing media

nﬂle?
handlin Nc ions to the gateway until either a "gwfax(stop)" or "gwfax(failure)" event is

X
o‘ %re
L

ay handled fax occurred.

handled fax ended normally. Media parameters for the connection are as before the

The procedure ended abnormally. Media parameters are as before the gateway handled fax

occurred.

e above parameters will be the first parameter supplied.

y'gwfax" event may be parameterized with additional parameters, however it is recommended that one

The following example illustrates the encoding of the "gwfax" event:

0:

fxr/gwfax(start)

0: fxr/gwfax(stop, Ffoobar)

% This can for example occur when the originating fax generates CNG and the terminating fax detects V.21 fax
preamble before the switch to T.38 has been performed on the terminating side.

11/29/07
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No Special Fax Handling(nopfax) There is no special fax handling in place, however a fax call is now
detected. This can happen either due to no special procedure being requested (including "off"), or
negotiation leading to no special fax handling being possible. The no special fax handling event is
parameterized with one of the following:

e start  No special fax handling is in place, however a fax call is now detected. The Call Agent may
now have to issue commands in order to ensure a successful fax call.

Note, that this event currently cannot be parameterized with "stop" or "failure" as it only detects th

beginning of a fax call
The following example illustrates the encoding of the "nopfax" event: $
0: fxr/nopfax(start)

T.38 fax relay(t38) Call Agent controlled T.38 fax relay. The Call Agent contr fax relay
event is parameterized with one of the following:

e start Call Agent controlled T.38 fax relay was initiated. The Call Agen@nodlfy each side
of the connection to start using T.38, unless they already do.

e stop Call Agent controlled T.38 fax relay. The Call Agent may 0 modify the media
parameters of each side of the connection.

o failure Call Agent controlled T.38 fax relay ended abnorﬁ@%e Call Agent may want to
modify the media parameters of each side of the connecti

The "t38" event may be parameterized with additional pa Q however it is recommended that one of
the above parameters will be the first parameter sup %
"t38" event:

The following example illustrates the encoding c@

0: fxr/t38(start)
0: fxr/t38(foobar, stop)o

5.5.3 Connection Parameters

The connection parameters for th ctron measuring packets and octets sent and received include
packets and octets for fax han well. Interarrival jitter and average transmission delay calculation
however may not be perform Ie fax is in progress, e.g. if T.38 is used. In such cases, the interarrival
jitter and average transmisg# ay calculations are simply suspended until calculations can resume, e.g.
by changing back to an dia stream again.

In addition to thes @ction parameters, the fax package defines the following connection parameters,
which gateways pport:

Number of Qﬂes sent (PGS):

Thec lative number of fax pages sent by the endpoint for the life of the connection. The parameter
coded as "PGS" and the value supplied is a string of up to nine decimal digits.

& r of fax pages received (PGR):
The cumulative number of fax pages sent by the endpoint for the life of the connection. The parameter
is encoded as "PGR" and the value supplied is a string of up to nine decimal digits.

The following example illustrates the use of these parameters:
P: FXR/PGS=3, FXR/PGR=0, PS=1245, 0S=62345, ...

10 CableLabs® 11/29/07
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5.5.4 Additional Considerations

5.5.4.1 MedialP Address and Port

When an endpoint is instructed to change from or to T.38 for the media stream, it SHOULD continue using
same IP address and port as this will minimize Quality of Service interactions from the change. However,
if an endpoint has a good reason, it MAY choose not to follow this recommendation.

5.5.5 Call Flow Examples

5551 Call Agent Controlled T.38 Strict $

In this example, both sides are under strict T.38 Call Agent control. @'
# GW-o CA-o CA-t
1 <- | CRCX N
2 200(sdp-0) | -> + X\
3 INVITE(sdp-0) | -> \\"Y
) CRCX(sdp-0) .%Q
5 <— 0 (sdp-t)
6 <- [200(sdp-t) N
7 <- [ MDCX(sdp-t) A
8 200 | -> £
9 J <- ANS/T.30 CED
10 ‘Q <= T.30 fax p.
11 ~ <- | NTFY(t38(start))
12 \r®) 200 | —>
13 @ MDCX(t38) | —>
14 <- | 200(sdp-t2)
15 <- MINVITE(sdp-t2)
16 MDCX(sdp-t2y
17 200(sdp-02) | -> CN\S
18 20 02) | ->
19 MDCX(sdp-02) | ->
20 f) <- | 200
21 R (7.38 fax)
22 N (fax ends)
23 A <- | NTFY(t38(stop))
24 « 200 | —>
25 ‘c\\
Step 1: Q
The Call ¥€sues a CreateConnection command to the gateway instructing it to use PCMU media

encodin% use the strict Call Agent controlled T.38 mode. Consequently, the Call Agent asks the
ggte to Motify it of the t38 event:

CRCX 1000 ds/dsl-1/le@gw-o.whatever.net MGCP 1.0 NCS 1.0

Q\ C-1
& L: a:PCMU, fxr/fx:t38

M: recvonly
R: fxr/t38
Xz 1

Step 2:

The gateway acknowledges the command and includes SDP with codec information as well as capability
information:
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200 1000 OK

1:1

v=0

o=- 25678 753849 IN IP4 128.96.41.1
S=-

c=IN IP4 128.96.41.1

t=0 0

m=audio 3456 RTP/AVP O

a=sqgn: O Q
a=cdsc: 1 audio RTP/AVP 0 18
a=cdsc: 3 image udptl t38
Step 3: @
The originating Call Agent sends a SIP INVITE message with the SDP to the terminatin@nt.

Step 4: ’\\.

The terminating Call Agent issues a CreateConnection command to the terminat&@ieway instructing it
to use PCMU media encoding and to use the strict Call Agent controlled T Q8 mole. Consequently, the
Call Agent asks the gateway to notify it of the t38 event:

C: 2

L: a:PCMU, Ffxr/fx:t38 Q
M: sendrecv

R: fxr/t38 6

X: 20 @

v=0

0=- 25678 753849 IN 1P4 125@'_5;.1

CRCX 2000 ds/dsl-1/2@gw-t.whatever.net MG@Q) NCS 1.0

s=-
c=IN IP4 128.96.41.1 O

t=00

m=audio 3456 RTP/AVP Q
a=sgn: O gé
a=cdsc: 1 audio RT&I 0 18
a=cdsc: 3 image&pt t38

Step 5:

The terminating gate
other side supports
The terminatin
information:

?@ooo OK
,&\Q\ 0=— 25678 753849 IN IP4 128.96.41.2
S:_

c=IN IP4 128.96.41.2

t=0 0

m=audio 1296 RTP/AVP O
a=sgn: O

a=cdsc: 1 audio RTP/AVP 0O 18
a=cdsc: 3 image udptl t38

orts T.38, and the RemoteConnectionDescriptor included indicates that the
well, so the strict T.38 Call Agent controlled mode requested can be honored.
y sends back a success response with its SDP which also includes capability
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Step 6:
The terminating Call Agent sends back a SIP 200 OK response to the originating gateway.

Step 7:

The originating Call Agent in turns sends a ModifyConnection command to the originating gateway:

MDCX 1001 ds/dsl-1/1@gw-o.whatever.net MGCP 1.0 NCS 1.0

c: 1 Q
1: 1

M: sendrecv

v=0
o=- 25678 753849 IN IP4 128.96.41.2 6

S:_

c=IN IP4 128.96.41.2 o\g
t=0 0 \
m=audio 1296 RTP/AVP O

a=sqgn: O
a=cdsc: 1 audio RTP/AVP O 18
a=cdsc: 3 image udptl t38

The ModifyConnection command does not repeat the LocalConnecti Qns sent previously. As far as
fax handling is concerned, the gateway therefore attempts to co\@i ng the current fax handling, i.e.
strict Call Agent controlled T.38. Since the capability informationNeficates the other side supports T.38,
the gateway will in fact be able to use strict Call Agent contr T.38. Had there not been any support for
T.38 in the RemoteConnectionDescriptor, then this com% ould still have succeeded, however there
would be no special fax handling.

Step 8 Q'
The gateway acknowledges the command A point, a call is established is using PCMU encoding.

Step 9 - 11:

PCMU encoding. Since both and modem calls can start with this sequence, it is not possible to

First, the T.30 CED tone (aka ) occurs which in this case is simply passed through the current
determine that this is a fax ¢ r&step 10, where the T.30 fax preamble is detected.

“t38(start)” event oc ich is notified to the Call Agent:

NTFY 0 s/ds1-1/2@gw-t._-whatever._net MGCP 1.0 NCS 1.0
O fkr4A®38(start)

Step 12: \

Agent acknowledges the Notify command:

&\ 200 2500 OK

tep 13:
The Call Agent then instructs the terminating gateway to change to using the T.38 codec instead:
MDCX 2002 ds/dsl1l-1/2@gw-t.whatever._.net MGCP 1.0 NCS 1.0

Since the gateway is I,S ed to apply the Call Agent controlled T.38 procedure for fax calls, the
/

C: 2

1: 2

L: a:image/t38
R: fxr/t38

X: 21
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Step 14:

The gateway changes to T.38, and sends back a success response with updated SDP:
200 2002 OK
v=0
o=- 25678 753850 IN IP4 128.96.41.2

s=-
c=IN IP4 128.96.41.2

t=0 0 Q
m=image 1296 udptl t38

a=sgn: O

a=cdsc: 1 audio RTP/AVP O 18

a=cdsc: 3 image udptl t38 &
Note, that since the gateway’s current RemoteConnectionDescriptor (as to the
LocalConnectionDescriptor returned here) does not list “image/t38” as a valid gn %method, the

terminating gateway is still muting the media and is now waitin an updated
RemoteConnectionDescriptor with “image/t38”.

Step 15:
The terminating Call Agent sends a re-INVITE to the originating Call A?@II h the updated SDP.

Step 16: Q
The originating Call Agent then sends a ModifyConnection cgan to the originating gateway:
MDCX 1003 ds/dsl—l/l@gw—o-whateve@ MGCP 1.0 NCS 1.0

C:1

-1 \Q
v=0 Q’

o=- 25678 753850 IN IP4 6.41.2

s=-

c=IN I1P4 128.96.41. Q
t=00
3

m=image 1296 udgtl

Step 17: Q\

The originating changes to T.38 and sends back a success response with updated SDP:
20, 3 OK

. %0=— 25678 753850 IN 1P4 128.96.41.1
S=-

\Q\ c=IN IP4 128.96.41.1
& t=0 0

m=image 3456 udptl t38
a=sqgn: O

a=cdsc: 1 audio RTP/AVP 0 18
a=cdsc: 3 image udptl t38

Step 18:

The originating Call Agent sends a SIP 200 OK response with the updated SDP to the terminating Call
Agent.
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Step 19:
The terminating Call Agent sends a ModifyConnection with the updated SDP to the terminating gateway:
MDCX 2003 ds/dsl1l-1/2@gw-t.whatever.net MGCP 1.0 NCS 1.0
C: 2
1: 2
v=0
0o=- 25678 753850 IN IP4 128.96.41.1

Q
c=IN IP4 128.96.41.1 $
t=0 0

m=image 3456 udptl t38 i @'

a=sqn: O
a=cdsc: 1 audio RTP/AVP 0O 18

a=cdsc: 3 image udptl t38 ‘\?

Step 20, 21: N\
The terminating gateway sends back a success response: $
200 2003 OK Q
Since the terminating gateway now has a RemoteConnectionDescript&image/t%” as valid media, it
can start exchanging T.38 with the originating gateway.
AS

Step 22, 23: %
When the fax ends, a “t38(stop)” event is generated, whic ified to the Call Agent:
NTFY 2501 ds/dsl—l/Z@gw—t-whank-net MGCP 1.0 NCS 1.0

0: t38(stop)
X: 3

The Call Agent acknowledges the Not@namd:

200 2501 OK

Step 24:
The fax call is now over. T \U Agent may now decide to change back to a voice codec, delete the
connection, or somethirlg E

5.5.5.2 Multiple@fferent Options

In this example, We Wiginating gateway is instructed to use the gateway mode whereas the terminating
gateway is gi@ hoice between gateway mode and strict t38 mode. Furthermore, the originating fax
machine, is ing CNG tone.

. 9\
N
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# GW-o CA-o CA-t GW-t
1 <- | CRCX
2 200(sdp-0) | —>
3 INVITE(sdp-0) | ->
4 CRCX(sdp-0) | ->
5 <- | 200 (sdp-t)
6 <- | 200(sdp-t)
7 <- | MDCX(sdp-1t)
8 200 | -> <
9 | CNG -> N
10 <- ANS/T.30
11 <- T.30 -
12 <- [ NTFY(£t3 Qt&1))
13 200 | -> 36\
14 MDCX(t38) | ->
15 <- 200@&)
16 <- | INVITE(sdp-t2) A\
17 MDCX(sdp-t2) W
18 200(sdp-02) | -> -
19 200(sdp-02) | ->
20 MDCX(sdg=e» | —>
21 /<- | 200
22 R @ (T.38 fax)
23 Q (fax ends)
24 ~ <- | NTFY(t38(stop))
25 ) 200 | —>
Step 1: ‘b

encoding and to use the gateway mode. Conseq¥ent, the Call Agent asks the gateway to notify it of the

The Call Agent issues a CreateConnection comgnd ; the gateway instructing it to use PCMU media
gwfax event:

CRCX 1000 ds/dsl—l/l@gQ.whatever.net MGCP 1.0 NCS 1.0
C-1

L: a:PCMU, Fxr/fx:

Mz recvonly

R: fxr/gwfax @\
X1
QS

Step 2:
The gateway acw@s the command and includes SDP with codec information as well as capability

information:
2%30 OK
o
\ =- 25678 753849 IN IP4 128.96.41.1

S=-
&Q c=IN IP4 128.96.41.1

t=0 0

m=audio 3456 RTP/AVP O
a=sqgn: O

a=cdsc: 1 audio RTP/AVP 0O 18
a=cdsc: 3 image udptl t38
a=X-FaxScheme123

We assume the gateway supports some other fax scheme and it indicates this by including an attribute
"FaxSchemel123"
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Step 3:
The originating Call Agent sends a SIP INVITE message with the SDP to the terminating Call Agent.

Step 4:

The terminating Call Agent issues a CreateConnection command to the terminating gateway instructing it
to use PCMU media encoding and to use either the gateway mode or strict Call Agent controlled T.38
mode. Consequently, the Call Agent asks the gateway to notify it of both the gwfax and t38 events:

CRCX 2000 ds/dsl-1/2@gw-t.whatever.net MGCP 1.0 NCS 1.0 Q
C: 2 .s

L: a:PCMU, fxr/fx:gw,t38

M: sendrecv

R: fxr/t38, fxr/gwfax 6

X: 20
v=0 \
o=- 25678 753849 IN IP4 128.96.41.1

S__
c=IN IP4 128.96.41.1 Q
t=0 0 @

m=audio 3456 RTP/AVP O

a=sgn: O @
a=cdsc: 1 audio RTP/AVP O 18 \Q
a=cdsc: 3 image udptl t38

a=X-FaxSchemel23 6

O

Step 5 Q

The terminating gateway does not support any spgial geway fax handling, however it does support T.38,
and the RemoteConnectionDescriptor included 4Qd®etes that the other side supports T.38 as well, so the
strict T.38 Call Agent controlled mode requ an be honored. The terminating gateway sends back a
success response with its SDP which also j capability information:

200 2000 OK @
1:2 K

v=0
o—— 25678 75 N IP4 128.96.41.2

C—IN 1P4 & 6.41.2
t=0 Q
m aud 6 RTP/AVP O
=S
a d 1 audio RTP/AVP O 18

\' c: 3 image udptl t38
S
& \rminating Call Agent sends back a SIP 200 OK response to the originating gateway.
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Step 7:
The originating Call Agent in turns sends a ModifyConnection command to the originating gateway:
MDCX 1001 ds/dsl-1/1@gw-o.whatever.net MGCP 1.0 NCS 1.0

C:1

1:- 1

M: sendrecv

v=0

o=- 25678 753849 IN I1P4 128.96.41.2 Q
S=-

c=IN IP4 128.96.41.2 s
t=0 0

a=cdsc: 1 audio RTP/AVP 0O 18
a=cdsc: 3 image udptl t38 ¢

The ModifyConnection command does not repeat the LocalConnectionOptions @eviously. As far as
fax handling is concerned, the gateway therefore attempts to continue using E(he cUWent fax handling, i.e.

m=audio 1296 RTP/AVP 0O K
a=sqgn: 0 Q

the gateway mode. The SDP information returned however does n{t Wdicate support for the
"FaxScheme123", and hence the originating gateway will not invoke any @

)

Step 8:
The gateway acknowledges the command. At this point, a call g &shed is using PCMU encoding.

fax handling for this call.

Step 9 -12:

First, a CNG tone is generated by the originating ax@y indicating a fax call. If the gateway was using
either of the T.38 modes, or it had negotiated s rt for special gateway handling with the other side, a
"t38(start)" or "gwfax(start)" event would n V& been generated and the switch to T.38 (or special
gateway handling) could start. However, sin(% negotiation with the terminating gateway resulted in the
originating gateway not doing anythi ecial for fax, no such event is generated. Instead, the
"nopfax(start)" event is now generate er since the Call Agent has not requested this event, it is not
detected and hence not reported toﬁe I Agent. Consequently, the CNG tone is simply passed through
the current PCMU encoding withgut tfe (originating) Call Agent being aware of the fax call.

Subsequently, the T.30 CE @(aka. V.25 ANS) occurs which in this case is also simply passed through
the current PCMU enc% Ince both fax and modem calls can start with this sequence, it is not possible
to determine that this!Q call until step 11, where the T.30 fax preamble is detected.

Since the termingli ateway is using the Call Agent controlled T.38 procedure for fax calls, the
“t38(start)” ev urs, which is notified to the Call Agent:

@2500 ds/ds1-1/2@gw-t.whatever.net MGCP 1.0 NCS 1.0
0¥ fxr/t38(start)
X: 20

¥

The Call Agent acknowledges the Notify command:
200 2500 OK
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Step 14:
The Call Agent then instructs the terminating gateway to change to using the T.38 codec instead:
MDCX 2002 ds/dsl-1/2@gw-t.whatever.net MGCP 1.0 NCS 1.0
C: 2
1: 2
L: a:image/t38
R: fxr/t38
X: 21

Step 15: §

The gateway changes to T.38, and sends back a success response with updated SDP: @,

200 2002 OK 6
v=0 \Q
0=- 25678 753850 IN IP4 128.96.41.2 *\

N\
c=IN IP4 128.96.41.2

t=0 0

m=image 1296 udptl t38 Q
a=sqn: 0 @

a=cdsc: 1 audio RTP/AVP 0 18

a=cdsc: 3 image udptl t38
Note, that since the terminating gateway’s last received Remot@ectionDescriptor (as opposed to the
LocalConnectionDescriptor returned here) did not list “imege/t38” as a valid encoding method, the
terminating gateway is still muting the media r% is now waiting for an updated
RemoteConnectionDescriptor with “image/t38”. : @

Step 16 é'
The terminating Call Agent sends a re-INVIT, e originating Call Agent with the updated SDP.

Step 17:

The originating Call Agent then ser\% difyConnection command to the originating gateway:
MDCX 1003 ds/dsIN\1/1@gw-o.whatever.net MGCP 1.0 NCS 1.0

C: 1
1T
v=0 Q\
o=- 2 53850 IN IP4 128.96.41.2
s=- g >
1 128.96.41.2

age 1296 udptl t38
a=sgn: O
=cdsc: 1 audio RTP/AVP 0O 18

&Q a=cdsc: 3 image udptl t38
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Step 18:

The originating gateway changes to T.38 and sends back a success response with updated SDP:
200 1003 OK
v=0
o=- 25678 753850 IN IP4 128.96.41.1

s=-
c=IN IP4 128.96.41.1

t=0 0 Q
m=image 3456 udptl t38

a=sqgn: O
a=cdsc: 1 audio RTP/AVP 0 18 @'
a=cdsc: 3 image udptl t38 &

Step 19: Q

*
The originating Call Agent sends a SIP 200 OK response with the updated SDP t %&e minating Call
Agent.

Step 20:

The terminating Call Agent sends a ModifyConnection with the updated @0 the terminating gateway:
MDCX 2003 ds/dsl-1/2@gw-t.whatever.net 1.0 NCS 1.0

C: 2 Q l)

1: 2 6

v=0 @

o=- 25678 753850 IN IP4 128-9%

S:_

c=IN IP4 128.96.41.1

t=0 0

m=image 3456 udptl t38
a=sqgn: O

a=cdsc: 1 audio RTP/ 18
a=cdsc: 3 image u 3

Step 21, 22: \
The terminating gateway s@k a SUCCESS response:

200 2003
Since the terming teway now has a RemoteConnectionDescriptor with “image/t38” as valid media, it
can start excha@% with the originating gateway.

Step 23,%9
Whepathe faX ends, a “t38(stop)” event is generated, which is notified to the Call Agent:
<
NTFY 2501 ds/dsl-1/2@gw-t.whatever.net MGCP 1.0 NCS 1.0

Q\ 0: t38(stop)
& X: 3
Step 25:

The Call Agent acknowledges the Notify command:

200 2501 OK
The fax call is now over. The Call Agent may now decide to change back to a voice codec, delete the
connection, or something different.

20 CableLabs® 11/29/07



PKT-TR-MGCP-C01-071129 PacketCable™ NCS Basic Packages Technical Report

Appendix A Acknowledgements
This document was developed and influenced by numerous individuals representing many different
vendors and organizations. PacketCable hereby wishes to thank everybody who participated directly or

indirectly in this effort. In particular, PacketCable wants to recognize the following individuals for their
significant involvement and contributions to this report:

Chad Griffiths, Broadcom
Billy Hare, Arris Interactive
Matt Osman, CableLabs 6

Bob Stein, Motorola 'S ®

Flemming Andreasen, Cisco Systems SQ

11/29/07 CableLabs ® 21





