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Abstract

These Application Notes describe the configuration steps required to integrate Empirix
Hammer IP test solution with Avaya Aura® Communication Manager and a Survivable Core
Server using H.323 endpoint emulation. Hammer IP validates IP-based systems by testing the
actual network under anticipated traffic conditions to provide a complete understanding of
expected performance. Hammer IP can be used to assess and monitor network performance,
reliability and quality of VolIP services in an Avaya IP telephony network. In this
configuration, the Hammer IP emulates H.323 endpoints that originate and terminate calls to
Avaya Aura® Communication Manager with a Survivable Core Server. When communication
to the Primary Controller (main server) is lost, the survivable core server option allows IP
endpoints to register with a Survivable Core Server or Enterprise Survivable Server (ESS).
While the call is active, Hammer IP can send DTMF tones and voice media, and provide voice
quality metrics. Call progress can also be monitored, and at the completion of the test, test
reports can be generated. Hammer IP provides a collection of applications used to configure
the system; create, schedule, and monitor tests; and create reports.

Readers should pay attention to Section 2, in particular the scope of testing as outlined in
Section 2.1 as well as the observations noted in Section 2.2, to ensure that their own use cases
are adequately covered by this scope and results.

Information in these Application Notes has been obtained through DevConnect compliance
testing and additional technical discussions. Testing was conducted via the DevConnect
Program at the Avaya Solution and Interoperability Test Lab.
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1 Introduction

These Application Notes describe the configuration steps required to integrate Empirix Hammer
IP test solution with Avaya Aura® Communication Manager and a Survivable Core Server using
H.323 endpoint emulation. Hammer IP validates IP-based systems by testing the actual network
under anticipated traffic conditions to provide a complete understanding of expected
performance. Hammer IP can be used to assess and monitor network performance, reliability
and quality of VVolIP services in an Avaya IP telephony network. In this configuration, the
Hammer IP emulates H.323 endpoints that originate and terminate calls to Avaya Aura®
Communication Manager with a Survivable Core Server. When communication to the Primary
Controller (main server) is lost, the survivable core server option allows IP endpoints to register
with a Survivable Core Server or Enterprise Survivable Server (ESS). While the call is active,
Hammer IP can send DTMF tones and voice media, and provide voice quality metrics. Call
progress can also be monitored, and at the completion of the test, test reports can be generated.
Hammer IP provides a collection of applications used to configure the system; create, schedule,
and monitor tests; and create reports.

The following set of Hammer IP applications were used during the compliance testing:

= Hammer Configurator used to configure and manage the system.

= Hammer TestBuilder used to create and run test scripts.

= Hammer System Monitor used to monitor H.323 registration status and call progress.
= Hammer Call Summary Monitor used to monitor call completion.

2 General Test Approach

Interoperability compliance testing was performed by originating and terminating calls using
H.323 endpoint channels on Hammer IP and establishing the calls from a Communication
Manager simulating the PSTN and routing calls to another Communication Manager with a
survivable core server. While calls were being placed, Communication Manager and its media
gateway at the main site were failed triggering a failover to the ESS. After the failover to the
ESS was completed, the terminating Hammer IP channels re-registered with the ESS and the
calls continued to complete successfully. The failover to the ESS was triggered while the
terminating channels were in different call states, such as idle and call in progress. The
compliance test also covered monitoring various reports on Hammer IP during and after the test
runs, and checking the status of various H.323 resources on Communication Manager.

DevConnect Compliance Testing is conducted jointly by Avaya and DevConnect members. The
jointly-defined test plan focuses on exercising APIs and/or standards-based interfaces pertinent
to the interoperability of the tested products and their functionalities. DevConnect Compliance
Testing is not intended to substitute full product performance or feature testing performed by
DevConnect members, nor is it to be construed as an endorsement by Avaya of the suitability or
completeness of a DevConnect member’s solution.
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2.1 Interoperability Compliance Testing

The interoperability compliance testing focused on verifying that the Hammer IP can register
with Avaya Aura® Communication Manager as H.323 endpoints, establish calls to the main site,
failover to the ESS, send voice media, and provide voice quality metrics. The following features
and functionality were covered:

= H.323 endpoint registration with Communication Manager.
= Ability of Hammer IP to obtain the IP addresses of Communication Manager at the main
and ESS sites during the H.323 registration phase.
= Originating and terminating calls through Communication Manager during a failover
from the main site to the ESS.
= Failover from the main site to the ESS were performed under various conditions,
including:
- terminating channels in different call states, such as idle, call setup, or call in
progress
— Direct IP-to-IP media (also known as “Shuffling”) enabled and disabled
- SRTP enabled and disabled
- terminating channels serving as call center agents and logged into a hunt group
- Avaya H.323 Time-to-Service (TTS) enabled and disabled
- running DTMF and voice quality test scripts
- support of G.711mu-law codec

Note: Performance and load testing was not the focus of the compliance test.

2.2 Test Results

All test cases passed. Empirix Hammer IP was successful in registering H.323 channels with
Communication Manager and failing over from the main server to the ESS. During compliance
testing, it was noted that in the test configuration, Hammer IP channels would re-register with
the ESS about 1 minute after the failure of the main site. Successful test calls would then resume
a few minutes after successful re-registration. Failback from the ESS to the primary
Communication Manager is currently not supported. The following observations were noted:

1. Upon starting Hammer IP services, Hammer IP H.323 endpoints had to first register with
the main or primary Communication Manager, otherwise it would not be able to failover
to the ESS. Hammer IP obtains the ESS IP address during the first registration with the
primary Communication Manager. The main Communication Manager IP address is
configured explicitly on Hammer IP and the ESS IP address is derived from the IP
Network Region on Communication Manager during H.323 registration in the Register
Confirm message.

2. Failover from the main site to the ESS required failing the main Communication
Manager and its associated media gateway simultaneously. The main Communication
Manager was disconnected from the network to simulate a network outage and the media
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gateway was rebooted to trigger the failover to ESS. The main Communication Manager
had to remain down while Hammer IP calls were being terminated on the ESS.

3. Upon re-starting Hammer IP services, verify that there are no Hammer IP H.323 channels
in the registration list (i.e., list registered-stations command) of either the primary
Communication Manager or ESS.

4. Upon re-starting a Hammer IP test script, verify that Hammer IP H.323 channels are
registered with either the primary Communication Manager or ESS, but not both. That is,
only one Communication Manager should have entries in its registration list (i.e., list
registered-stations command). Also, verify that the TCP socket is up; otherwise,
deregister the H.323 channels, restart Hammer IP services, and proceed with the test.

5. Hammer IP H.323 channels that are emulating call center agents, logged into a hunt
group, must be idle on the primary Communication Manager prior to performing a
failover to the ESS. If there is a Hammer IP test script running while the H.323 channels
are logged in as agents, a failover to the ESS will fail.

6. Failback from the ESS to the primary Communication Manager is currently not
supported. Prior to re-starting Hammer IP services, the H.323 channels should be
deregistered with the ESS by either running the reset ip-stations command on the ESS or
running the Hammer IP unregister script described in Appendix B.

Important Note: The purpose of this compliance test was to verify interoperability between
Empirix Hammer IP and Avaya Aura® Communication Manager using H.323 endpoint
emulation. That is, the goal was to verify that Hammer IP can register with Communication
Manager and establish calls. This was successfully verified. 1f a Hammer test encounters failed
calls, there are various items to consider, including:

= The Guard Time and Stagger parameters may be set too aggressively (e.g., Hammer IP
may be initiating too many calls too quickly) and the configuration under test may not be
able to handle the load generated by Hammer IP. These parameters should be considered
carefully for each test. It may be necessary to slow down the test to a rate that can be
reasonably handled by the test configuration.

= Resources may be getting exhausted in the Avaya media gateway. These resources may
include media processing resources, touch-tone receivers (TTRs), network trunks, and
TDM bus resources.

Generally speaking, call failures encountered in Hammer IP are usually a result of one of the
issues mentioned above.
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2.3 Support
Technical support on the Empirix Hammer IP can be obtained via phone, website, or email.

= Phone: (978) 313-7002
= \Web: http://www.empirix.com/support/maintenance.aspx
= Email: supportcontract@empirix.com
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3 Reference Configuration

The network diagram below illustrates the test configuration, which consisted of a
Communication Manager simulating the PSTN and routing calls to a primary Communication
Manager with a Survivable Core Server (or ESS). In this configuration, Communication
Manager, simulating the PSTN, receives calls from Hammer IP, which emulates H.323
endpoints. The call is routed to either the main or backup site over a H.323 trunk. The call is
then routed back to Hammer IP and terminated to another H.323 endpoint. The terminating
Hammer channels are either registered to the main or backup site, but not both simultaneously.
When a failure occurs at the main site, a failover to the backup site ensues. This results in
Hammer IP re-registering its terminating channels with the ESS. After the failover to the ESS
has been completed, the calls should continue to complete successfully. While the calls are
established, Hammer IP can send DTMF and/or voice media (i.e., RTP traffic) using an audio
recording according to its test script. A voice quality test allows voice quality metrics to be
provided at the end of each call. Failback from the backup site to the main site is currently not
supported. To re-register the H.323 channels to the main site, Hammer IP channels need to be
deregistered from the ESS and the Hammer IP services need to be restarted. The Hammer IP
applications running on the Hammer IP server were used to configure the system, create and
monitor the tests, and view the test reports.
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Figure 1: Empirix Hammer IP with Avaya Aura® Communication Manager
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4 Equipment and Software Validated
The following equipment and software were used for the sample configuration provided:

Equipment/Software Release/Version
Avaya Aura® Communication Manager in a Virtual | 6.3 SP 12
Environment (R016x.03.0.124.0 with Patch 22505)
Avaya G450 Media Gateway FW 36.16.0

Empirix Hammer IP running on Microsoft
Windows Server 2008 R2 with Dual 2.40 GHz Intel | 6.2.0.85
Xeon CPU and 12.0 GB of RAM
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5 Configure Avaya Aura® Communication Manager

This section provides the procedures for configuring the Communication Manager simulating the
PSTN and Communication Manager with survivability option enabled.

5.1 Configure Simulated PSTN

This section provides the procedures for configuring Communication Manager, which simulates
the PSTN. The originating Hammer channels will register with this Communication Manager as
H.323 endpoints and place calls destined for the terminating Hammer channels that are registered
with the main site or backup site. The simulated PSTN will then route the calls over a H.323
trunk to either the main or backup site. Therefore, two H.323 trunks are required. The
configuration was performed using the System Access Terminal (SAT). The procedures include
the following areas:

= Administer IP Node Names

= Administer IP Codec Set

= Administer IP Network Region

= Administer H.323 Trunks to Main and Backup Sites

= Administer H.323 Stations for Originating Hammer Channels
= Administer AAR Call Routing

5.1.1 Administer IP Node Names

In the IP Node Names form, assign an IP address and host name to Communication Manager
(procr) and to the Communication Manager at the main and ESS sites. The host names will be
used in other configuration screens of Communication Manager.

change node-names ip Page 1 of 2
IP NODE NAMES
Name IP Address
default 0.0.0.0
devconl4 192.168.100.10
ess-site 10.64.102.53
main-site 10.64.101.49°
procr 10.64.102.110
procrb6 38
thorn-asm 10.64.102.105
(7 of 7 administered node-names were displayed )

Use 'list node-names' command to see all the administered node-names
Use 'change node-names ip xxx' to change a node-name 'xxx' or add a node-name
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5.1.2 Administer IP Codec Set

In the IP Codec Set form, specify the audio codec(s) required by the test that will be run on the
Hammer IP. The form is accessed via the change ip-codec-set 1 command. Note the codec set
number since it will be used in the IP Network Region covered in the next section. For the

compliance test, G.711mu-law codec was used.

change ip-codec-set 1
IP CODEC SET

Codec Set: 1

Audio Silence Frames Packet
Codec Suppression Per Pkt Size (ms)
1: G.711MU n 2 20
23
3:
4:
5:
6:
7
Media Encryption
1: none

N

of 2

If SRTP is required for the test, set Media Encryption to 1-srtp-aescm128-hmac80. This is the
media encryption supported by Hammer IP. The H.323 signaling group should also have Media

Encryption enabled, if SRTP is required.

Media Encryption
1: 1-srtp-aescml28-hmac80
28
33
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5.1.3 Administer IP Network Region

In the IP Network Region form, specify the codec set to be used for Hammer calls and specify
whether IP-1P Direct Audio (Shuffling) is required for the test. Shuffling allows audio traffic to
be sent directly between IP endpoints without using media resources in the Avaya G450 Media
Gateway. Note that if Shuffling is enabled, audio traffic does not egress the Hammer IP since
the calls would be shuffled. In the following example, Shuffling is disabled.

change ip-network-region 1 Page 1 of 20
IP NETWORK REGION

Region: 1

Location: 1 Authoritative Domain: avaya.com
Name : Stub Network Region: n
MEDIA PARAMETERS Intra-region IP-IP Direct Audio: no
Codec Set: 1 Inter-region IP-IP Direct Audio: no
UDP Port Min: 2048 IP Audio Hairpinning? n

UDP Port Max: 3329
DIFFSERV/TOS PARAMETERS
Call Control PHB Value: 46
Audio PHB Value: 46
Video PHB Value: 26
802.1P/Q PARAMETERS
Call Control 802.l1p Priority: 6
Audio 802.l1p Priority: 6
Video 802.1p Priority: 5 AUDIO RESOURCE RESERVATION PARAMETERS
H.323 IP ENDPOINTS RSVP Enabled? n
H.323 Link Bounce Recovery? y
Idle Traffic Interval (sec): 20

5.1.4 Administer H.323 Trunk to Main and Backup Sites

In this section, two H.323 trunks are created, one for the main site and another one for the
backup site (or ESS). Trunk group 15 routes calls to the main site and trunk group 16 routes
calls to the backup site. If Communication Manager is in-service at both sites, then both trunk
groups will be active simultaneously. AAR call routing described in Section 5.1.6 will give
preferential routing treatment to the main site. If the main site is down, then calls will be routed
to the backup site.

5.1.4.1 Administer H.323 Trunk to Main Site

Prior to configuring a H.323 trunk group for communication with the main site, a H.323
signaling group must be configured. Configure the Signaling Group form as follows:

= Set the Group Type field to h.323.

= Set the Trunk Group for Channel Selection field to the trunk group number (e.g., 15).

= Specify the local Communication Manager (procr) and the main site as the two ends of
the signaling group in the Near-end Node Name field and the Far-end Node Name
field, respectively. These field values are taken from the IP Node Names form.

= Ensure that the TCP port value of 1720 is configured in the Near-end Listen Port and
the Far-end Listen Port fields.
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= The preferred codec for the call will be selected from the IP codec set assigned to the IP
network region specified in the Far-end Network Region field.

= Set the Media Encryption field toy if SRTP is required for the test calls. The IP Codec
Set form should also have SRTP enabled, if it is required.

= The Direct IP-1P Audio Connections field was disabled on this form.

The default values for the other fields may be used.

add signaling-group 15 Page 1 of 6
SIGNALING GROUP

Group Number: 15 Group Type: h.323
SBS? n Remote Office? n Max number of NCA TSC: O
Q-SIP? n Max number of CA TSC: O
IP Video? n Trunk Group for NCA TSC:
Trunk Group for Channel Selection: 15 X-Mobility/Wireless Type: NONE
TSC Supplementary Service Protocol: a Network Call Transfer? n

T303 Timer (sec): 10
H.245 DTMF Signal Tone Duration (msec) :

Near-end Node Name: procr Far-end Node Name: main-site
Near-end Listen Port: 1720 Far-end Listen Port: 1720
Far-end Network Region: 1
LRQ Required? n Calls Share IP Signaling Connection? n
RRQ Required? n

Media Encryption? n Bypass If IP Threshold Exceeded? n
H.235 Annex H Required? n
DTMF over IP: out-of-band Direct IP-IP Audio Connections? n
Link Loss Delay Timer (sec): 90 IP Audio Hairpinning? n
Enable Layer 3 Test? n Interworking Message: PROGress

H.323 Station Outgoing Direct Media? n DCP/Analog Bearer Capability: 3.1kHz

Configure the Trunk Group form as shown below. This trunk group is used for H.323 calls to
Hammer IP registered with the main site. Set the Group Type field to isdn, set the Carrier
Medium to H.323, set the Service Type field to tie, specify the signaling group associated with
this trunk group in the Signaling Group field, and specify the Number of Members supported
by this H.323 trunk group. Accept the default values for the remaining fields.

add trunk-group 15 Page 1 of 21
TRUNK GROUP

Group Number: 15 Group Type: isdn CDR Reports: y
Group Name: to main-site COR: 1 TN: 1 TAC: 1015
Direction: two-way Outgoing Display? n Carrier Medium: H.323
Dial Access? n Busy Threshold: 255 ©Night Service:
Queue Length: 0
Service Type: tie Auth Code? n

Member Assignment Method: auto
Signaling Group: 15
Number of Members: 40
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5.1.4.2 Administer H.323 Trunk to Backup Site

Prior to configuring a H.323 trunk group for communication with the ESS site, a H.323 signaling
group must be configured. Configure the Signaling Group form as follows:

= Set the Group Type field to h.323.

= Set the Trunk Group for Channel Selection field to the trunk group number (e.g., 16).

= Specify the local Communication Manager (procr) and the ESS site as the two ends of
the signaling group in the Near-end Node Name field and the Far-end Node Name
field, respectively. These field values are taken from the IP Node Names form.

= Ensure that the TCP port value of 1720 is configured in the Near-end Listen Port and
the Far-end Listen Port fields.

= The preferred codec for the call will be selected from the IP codec set assigned to the IP
network region specified in the Far-end Network Region field.

= Set the Media Encryption field to y if SRTP is required for the test calls. The IP Codec
Set form should also have SRTP enabled, if it is required.

= The Direct IP-IP Audio Connections field was disabled on this form.

The default values for the other fields may be used.

add signaling-group 16 Page 1 of 6
SIGNALING GROUP

Group Number: 16 Group Type: h.323
SBS? n Remote Office? n Max number of NCA TSC: O
Q-SIP? n Max number of CA TSC: O
IP Video? n Trunk Group for NCA TSC:
Trunk Group for Channel Selection: 16 X-Mobility/Wireless Type: NONE
TSC Supplementary Service Protocol: a Network Call Transfer? n

T303 Timer (sec): 10
H.245 DTMF Signal Tone Duration (msec) :

Near-end Node Name: procr Far-end Node Name: ess-site
Near-end Listen Port: 1720 Far-end Listen Port: 1720
Far-end Network Region: 1
LRQ Required? n Calls Share IP Signaling Connection? n
RRQ Required? n

Media Encryption? n Bypass If IP Threshold Exceeded? n
H.235 Annex H Required? n
DTMF over IP: out-of-band Direct IP-IP Audio Connections? n
Link Loss Delay Timer (sec): 90 IP Audio Hairpinning? n
Enable Layer 3 Test? n Interworking Message: PROGress

H.323 Station Outgoing Direct Media? n DCP/Analog Bearer Capability: 3.1kHz
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Configure the Trunk Group form as shown below. This trunk group is used for H.323 calls to
Hammer IP registered with the backup site. Set the Group Type field to isdn, set the Carrier
Medium to H.323, set the Service Type field to tie, specify the signaling group associated with
this trunk group in the Signaling Group field, and specify the Number of Members supported
by this H.323 trunk group. Accept the default values for the remaining fields.

add trunk-group 16 Page 1 of 21
TRUNK GROUP

Group Number: 16 Group Type: isdn CDR Reports: y
Group Name: to ess-site COR: 1 TN: 1 TAC: 1016
Direction: two-way Outgoing Display? n Carrier Medium: H.323
Dial Access? n Busy Threshold: 255 ©Night Service:
Queue Length: 0
Service Type: tie Auth Code? n

Member Assignment Method: auto
Signaling Group: 15
Number of Members: 40

5.1.5 Administer H.323 Stations for Originating Hammer Channels

Configure a H.323 station for each originating H.323 channel on the Hammer IP. Set the Type
field to 9620 or 9630. Set the Port field to IP and configure a descriptive Name. Lastly,
configure the Security Code that will be used by the Hammer IP to register with
Communication Manager. For the compliance test, 10 H.323 stations were used to originate
calls with extensions ranging from 29001 to 29010. Repeat this procedure for each originating
channel required by the Hammer test.

add station 29001 Page 1 of 5
STATION
Extension: 29001 Lock Messages? n BCC: O
Type: 9620 Security Code: 1234 TN: 1
Port: IP Coverage Path 1: COR: 1
Name: Hammer Coverage Path 2: CoS: 1
Hunt-to Station: Tests? y

STATION OPTIONS
Time of Day Lock Table:

Loss Group: 19 Personalized Ringing Pattern: 1
Message Lamp Ext: 29001
Speakerphone: 2-way Mute Button Enabled? y

Display Language: english
Survivable GK Node Name:
Survivable COR: internal Media Complex Ext:
Survivable Trunk Dest? y IP SoftPhone? n

IP Video? n
Short/Prefixed Registration Allowed: default
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5.1.6 Administer AAR Call Routing

H.323 calls to the main and backup sites are routed over a H.323 trunk via AAR call routing. To
route calls to the survivable core, dialed digits starting with “69” were used. To steer these calls
to AAR call routing, configure the following entry in the uniform-dialplan form.

change uniform-dialplan 6 Page 1 of 2
UNIFORM DIAL PLAN TABLE
Percent Full: O

Matching Insert Node
Pattern Len Del Digits Net Conv Num
69 5 0 aar n

Configure the AAR analysis form and add an entry that routes digits beginning with “69” to
route pattern 69 as shown below.

change aar analysis 6 Page 1 of 2
AAR DIGIT ANALYSIS TABLE
Location: all Percent Full: O
Dialed Total Route Call Node ANI
String Min Max Pattern Type Num Reqd
6 7 7 2000 aar n
69 5 5 69 aar n
7 7 7 2000 aar n
8 7 7 2000 aar n
9 7 7 2000 aar n
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Configure two preferences in Route Pattern 69 to route calls over H.323 trunk group 15 or 16 as
shown below. Note that trunk group 15, which routes calls to the main site, is given preference.
Also, the LAR (Look Ahead Routing) field for the first route preference was set to next. This
allows Communication Manager to try the next route preference to the backup site, if the call is
initially routed to the main site but fails due to a network failure downstream.

change route-pattern 69 Page 1 of 3
Pattern Number: 69 Pattern Name: to Surv Core
SCCAN? n Secure SIP? n
Grp FRL NPA Pfx Hop Toll No. Inserted DCS/ IXC
No Mrk ILmt List Del Digits QSIG
Dgts Intw
1: 15 0 n user
2: 16 0 n user
3: n user
4: n user
53 n user
6: n user
BCC VALUE TSC CA-TSC ITC BCIE Service/Feature PARM No. Numbering LAR
012M4wW Request Dgts Format
Subaddress
l: yyyyyn n rest next
2: yyyyyn n rest none
3: yyyyyn n rest none
4: yyyyyn n rest none
5: yyyyyn n rest none
6: yyyyyn n rest none
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5.2 Configure Main Server and Survivable Core Server (or ESS)

This section provides the procedures for configuring Communication Manager. The
configuration was performed using the System Access Terminal (SAT). The procedures include
the following areas:

= Administer IP Node Names

= Administer IP Codec Set

= Administer IP Network Region and Specify Backup Server

= Administer H.323 Trunk to Simulated PSTN

= Administer H.323 Stations for Terminating Hammer Channels

Note: This configuration is only performed at the main site. When the configuration is saved
using the save translations all command, the same configuration will be saved to the backup
site. Hence, no configuration is required at the backup site. In addition, it is assumed that
Communication Manager with an ESS has already been configured. For reference, Appendix C
provides a summary of the configuration required for a Survivable Core, but the reader should
refer to [2] for more detailed documentation.

5.2.1 Administer IP Node Names

In the IP Node Names form, assign an IP address and host name to Communication Manager
simulating the PSTN (thorn-cm) and to the Communication Manager at the main (procr) and
ESS (sccmvip) sites. The host names will be used in other configuration screens of
Communication Manager.

change node-names ip Page 1 of 2
IP NODE NAMES

Name IP Address

aaml0114 10.64.101.14

default 0.0.0.0

procr 10.64.101.49

procrb HH

sccml 10.64.102.51

sccm2 10.64.102.52

sccmvip 10.64.102.53

sm10262 10.64.102.62

sm5031 10.64.50.31

thorn-cm 10.64.102.110

(10 of 10 administered node-names were displayed )
Use 'list node-names' command to see all the administered node-names
Use 'change node-names ip xxx' to change a node-name 'xxx' or add a node-name
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5.2.2 Administer IP Codec Set

In the IP Codec Set form, specify the audio codec(s) required by the test that will be run on the
Hammer IP. The form is accessed via the change ip-codec-set 1 command. Note the codec set
number since it will be used in the IP Network Region covered in the next section. For the

compliance test, G.711mu-law codec was used.

change ip-codec-set 1
IP CODEC SET

Codec Set: 1

Audio Silence Frames Packet
Codec Suppression Per Pkt Size (ms)
1: G.711MU n 2 20
23
3:
4:
5:
6:
7
Media Encryption
1: none

N

Page

1

of 2

If SRTP is required for the test, set Media Encryption to 1-srtp-aescm128-hmac80. This is the

media encryption supported by Hammer IP.

Media Encryption
1: 1-srtp-aescml28-hmac80
28
38
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5.2.3 Administer IP Network Region and Specify Backup Server

In the IP Network Region form, specify the codec set to be used for Hammer calls and specify
whether IP-1P Direct Audio (Shuffling) is required for the test. Shuffling allows audio traffic to
be sent directly between IP endpoints without using media resources in the Avaya G450 Media
Gateway. Note that if Shuffling is enabled, audio traffic does not egress the Hammer IP since
the calls would be shuffled. In the following example, Shuffling is disabled.

change ip-network-region 1 Page 1 of 20
IP NETWORK REGION

Region: 1

Location: 1 Authoritative Domain: d4f27.com
Name : Stub Network Region: n
MEDIA PARAMETERS Intra-region IP-IP Direct Audio: no
Codec Set: 1 Inter-region IP-IP Direct Audio: no
UDP Port Min: 2048 IP Audio Hairpinning? n

UDP Port Max: 3329
DIFFSERV/TOS PARAMETERS
Call Control PHB Value: 46
Audio PHB Value: 46
Video PHB Value: 26

On Page 3, specify the backup server or ESS (i.e., sccmvip). This alternate gatekeeper IP
address is provided to Hammer IP during the H.23 registration phase. Set the Near End
Establishes TCP Signaling Socket field to y if Communication Manager should initiate setting
up the TCP signaling socket. Setting this field to n will allow Hammer IP to initiate setting up
the socket.

change ip-network-region 1 Page 3 of 20
IP NETWORK REGION

INTER-GATEWAY ALTERNATE ROUTING / DIAL PLAN TRANSPARENCY
Incoming LDN Extension:

Conversion To Full Public Number - Delete: Insert:
Maximum Number of Trunks to Use for IGAR:

Dial Plan Transparency in Survivable Mode? y

BACKUP SERVERS (IN PRIORITY ORDER) H.323 SECURITY PROFILES

1 sccmvip challenge

1
2
3
4

o U b W N

Allow SIP URI Conversion? y

TCP SIGNALING LINK ESTABLISHMENT FOR AVAYA H.323 ENDPOINTS
Near End Establishes TCP Signaling Socket? y
Near End TCP Port Min: 61440
Near End TCP Port Max: 61444
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5.2.4 Administer H.323 Trunk to Simulated PSTN

Prior to configuring a H.323 trunk group for communication with the simulated PSTN, a H.323
signaling group must be configured. Configure the Signaling Group form as follows:

= Set the Group Type field to h.323.

= Set the Trunk Group for Channel Selection field to the trunk group number (e.g., 15).

= Specify the local Communication Manager (procr) and the simulate PSTN (thorn-cm) as
the two ends of the signaling group in the Near-end Node Name field and the Far-end
Node Name field, respectively. These field values are taken from the IP Node Names
form. Note that procr refers to either the main or backup site depending on which
Communication Manager this configuration resides.

= Ensure that the TCP port value of 1720 is configured in the Near-end Listen Port and
the Far-end Listen Port fields.

= The preferred codec for the call will be selected from the IP codec set assigned to the IP
network region specified in the Far-end Network Region field.

= Set the Media Encryption field to y if SRTP is required for the test calls. The IP Codec
Set form should also have SRTP enabled, if it is required.

= The Direct IP-IP Audio Connections field was disabled on this form.

The default values for the other fields may be used.

add signaling-group 15 Page 1 of 6
SIGNALING GROUP

Group Number: 15 Group Type: h.323
SBS? n Remote Office? n Max number of NCA TSC: O
Q-SIP? n Max number of CA TSC: O
IP Video? n Trunk Group for NCA TSC:
Trunk Group for Channel Selection: 15 X-Mobility/Wireless Type: NONE
TSC Supplementary Service Protocol: a Network Call Transfer? n

T303 Timer (sec): 10
H.245 DTMF Signal Tone Duration (msec) :

Near-end Node Name: procr Far-end Node Name: thorn-cm
Near-end Listen Port: 1720 Far-end Listen Port: 1720
Far-end Network Region: 1
LRQ Required? n Calls Share IP Signaling Connection? n
RRQ Required? n

Media Encryption? n Bypass If IP Threshold Exceeded? n
H.235 Annex H Required? n
DTMF over IP: out-of-band Direct IP-IP Audio Connections? n
Link Loss Delay Timer (sec): 90 IP Audio Hairpinning? n
Enable Layer 3 Test? n Interworking Message: PROGress

H.323 Station Outgoing Direct Media? n DCP/Analog Bearer Capability: 3.1kHz
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Configure the Trunk Group form as shown below. This trunk group is used for H.323 calls to
Hammer IP registered with the main site. Set the Group Type field to isdn, set the Carrier
Medium to H.323, set the Service Type field to tie, specify the signaling group associated with
this trunk group in the Signaling Group field, and specify the Number of Members supported
by this H.323 trunk group. Accept the default values for the remaining fields.

add trunk-group 15 Page 1 of 21
TRUNK GROUP

Group Number: 15 Group Type: isdn CDR Reports: y
Group Name: to thorn-cm COR: 1 TN: 1 TAC: 115
Direction: two-way Outgoing Display? n Carrier Medium: H.323
Dial Access? n Busy Threshold: 255 ©Night Service:

Queue Length: 0
Service Type: tie Auth Code? n
Member Assignment Method: auto
Signaling Group: 15
Number of Members: 40

5.2.5 Administer H.323 Stations for Terminating Hammer Channels

Configure a H.323 station for each H.323 terminating channel on Hammer IP. Set the Type field
to 9620 or 9630. Set the Port field to IP and configure a descriptive Name. Lastly, configure
the Security Code that will be used by the Hammer IP to register with Communication Manager.
For the compliance test, 10 H.323 stations were used with extensions ranging from 69001 to
69010. These 10 channels (extensions 69001 to 69010) were used to terminate calls. Repeat this
procedure for each terminating channel required by the Hammer test.

add station 69001 Page 1 of 5
STATION
Extension: 69001 Lock Messages? n BCC: O
Type: 9630 Security Code: 1234 TN: 1
Port: IP Coverage Path 1: COR: 1
Name: Hammer Coverage Path 2: COS: 1
Hunt-to Station: Tests? y

STATION OPTIONS
Time of Day Lock Table:

Loss Group: 19 Personalized Ringing Pattern: 1
Message Lamp Ext: 69001
Speakerphone: 2-way Mute Button Enabled? y
Display Language: english Button Modules: 0
Survivable GK Node Name:
Survivable COR: internal Media Complex Ext:
Survivable Trunk Dest? y IP SoftPhone? n

IP Video? n
Short/Prefixed Registration Allowed: default

Customizable Labels? y

JAO; Reviewed: Solution & Interoperability Test Lab Application Notes 20 of 47
SPOC 1/6/2016 ©2016 Avaya Inc. All Rights Reserved. HIP-H323-Surv




6 Configure Empirix Hammer IP

This section provides the procedures for configuring the Empirix Hammer IP. The procedures
fall into the following areas:

Assign unique IP addresses to each Hammer IP channel.

Configure the system, including the originating and terminating channels and the
PhoneBook, using the Hammer Configurator.

Configure Hammer IP Advanced Settings.

Save and apply the Hammer configuration and start the Hammer server.

Create and run the test script using the Hammer TestBuilder.

6.1 Configure IP Addresses on Hammer IP Server

The Hammer IP server needs to be configured with IP addresses for each channel. During the
compliance test, 20 H.323 endpoint channels were used. 10 channels were used to originate calls
and 10 channels were used to terminate calls. This requires a block of 20 unique IP addresses,
which must be contiguous. The 20 IP addresses used were from 192.168.100.171 to
192.168.100.190. These IP addresses are configured in the Advanced TCP/IP Settings under
Network Connections in Windows Server 2008.

IP Settings |pNs | wns |

—IP addresses
IP address | Subnet mask ﬂ
192,168.100,172 255,255.255.0 -l
192,168, 100,173 255,255.255.0 ~
4| | B
Add... | Edit... | Remoye |
~Default gateways:
Gateway | Metric |
192.168.100.1 Automatic
Add. .. | Edit... Remove |
—Iv Automatic metric
Interface metric: I

0K I Cancel
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6.2 Configure System

This section covers the configuration of originating and terminating channels and the PhoneBook
on Hammer IP. In this configuration, the originating and terminating channels emulate H.323
endpoints.

6.2.1 Configure Originating Channels — H.323 Endpoints

Empirix Hammer IP is configured through the Hammer Configurator, a graphical user
interface, residing on the Hammer IP server. From the Hammer IP server, run the Hammer
Configurator. The following screen is displayed.

Note: It is assumed that Hammer IP is already in Master Controller Mode. To verify, check
that the title bar of the Hammer Configurator indicates Master Controller Mode Enabled as
shown below. It is also assumed that a system was already added to the configuration. In this
configuration, the system name is AVAYAEMPIRIX01, which corresponds to the server name.

In the Hammer Configurator, the server name will appear in the left pane of the Hammer
Configurator. Expand the server name (e.g., AVAYAEMPIRIXO01) in the left pane and click on
IP Channels Configuration. The following window will be displayed. Select Avaya H.323 for
the Signaling Project and then click New.

+ Harmener Conligurator - AYAYAEMPIRIX01 - Master Controller Mode Enabled - [current / unapplied]
Fie Edt Ve  TostBulder Awkmr e

HEEELL S CTSEDEERPEARST
m SndgPopet 157 0E wl| New | inoot | Detete | Cisarat] Aok | Oomn | Save | Hew |

& Advanced Settings Project I l

- BB AVAYAEMPIRIND! G ULaw
& 7 Charves Configuraion
Sy Server Corfiguration
E Yerson and Ucerss Info
S Speech Roc Servers
S Voioe Qualty Servats

Sinaing | Madis | Sgnaling Preview | Meda Preview |

Q Name | Yol Incrementes | Step -
e s
Q @ #hone Name Frone0oo0] e =
O Cesplary Narmes Hone 1]
Netywoek Connecton _:J
@ phone 1P None =
W S.bow Mash 0,0.00 None =
O prone Port 5060 Sone =]
@ pestination Address | .. None ;‘
0 Destination Port 5060 None >
O Ourbound Proxy Add.. Nons |
Lanrches the Signakng Editor sppiicabion N |
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The first line in the grid that is highlighted in the figure below corresponds to the 10 originating
channels. To set the number of channels in the group, click on the Channel Range cell in the
grid and enter the number 10. Set the Channel Type cell to Feature. The following fields in the
Signaling tab should then be set as follows:

= State Machine should be set to Avaya 96xx — 46xx Station.

= Station Extension should be set to the first extension in the group (e.g., 29001) and the
Incrementer and Step fields should be set as shown so that the extension of the
subsequent channels are incremented by one to cover extensions from 29001 to 29010.

= Security Code should match the one configured in the corresponding Station form on

Communication

Manager.

= Avaya CM IP Address should be set to the IP address of Communication Manager
simulating the PSTN.

= Register with Avaya should be set to Yes.

= Network Connection should be set to the appropriate network interface.

= Phone IP should be set to the IP address of the first channel in the group and the
Incrementer and Step fields should be set as shown so that the last octet of the IP
address is incremented by one. Note that this requires a block of contiguous IP
addresses. This covers IP addresses from 192.168.100.171 to 192.168.100.180.

= Subnet Mask should be set to the network mask (e.g., 255.255.255.0).

= Agent Login should be set to No for the originating channels. However, for the
terminating channels, Agent Login may be set to Yes if the terminating H.323 endpoints
will act as agents in a contact center environment (i.e., agents logged into a hunt
group/split). Otherwise, set this field to No.

= SRTP should be set to Disabled unless enabled in Section 5.1.

-+ Hammer Configurator - AYAYAEMPIRIX01 - Master Controller Mode Enabled - H323_Failover_Stations [unapplied]

File Edit View TestBuilder Applications

Help

SBE FRE e
E@ Harnmer Configurator Signaling Praject: Im Mew I Impark I Delete I Clear AIII Apply I Open Save I Help I
[=]-%= Hammer IP Servers — =
&P Advanced Settings Chaelan = honiclie: - e
- = Bl avavasrprios 11-2010] Featurs
: @ IF Channels Configuration
@ Signaling Server Configuration
! ‘[ E] version and License Info Signaling | Media I Signaling Presview I Media Preview |
o Speech Rec Servers o) | Mame | Yalue Incrementer | Step
AP Voice Quality Servers ctate Maching T
o ¥ Station Extension 29001 ++++++++ j 1
Q& Security Code 1234 None j
S fvaya CMIP address 10.64,102.110 Mone ;I
Register with Avaya Yes ;I
qQ ¥ Registration Stagger [ms] 1000 ++++++++ *is0
Metwitk Connection Local Area Connection ;I
Q & phone IP 192.165,100.171 999,999,999, +++ bl B}
Subnet Mask £55,255.255.0
Agent Login Mo ;I
SRTP Disabled =
Launches the Signaling Editar application [ o [ s
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In the Media tab of the 10 originating channels, configure the fields as follows:

Audio Codec should be set to the appropriate codec for the test. G711 U-Law was used
during the compliance testing.

Frequency [ms] should be set to the appropriate value for the specified codec. It should
match the Packet Size [ms] field in the IP Codec Set form on Communication Manager
for the specified codec.

Network Connection should specify the appropriate network interface.

Source IP Address should be set to the IP address of the first channel in the group. The
Incrementer and Step fields should be set as shown so that the last octet of the IP
address is incremented for the subsequent channels. Note that the IP addresses for the
channels must be contiguous.

Media Profile should be set to one that specifies the codec configured in the Audio
Codec field. See Appendix A for instructions on configuring a Media Profile.

The default values for the remaining fields may be used as shown.

+ Hamener Conligurator - AYAYALMPIRIX01 - Master Controller Mode Enabled - H32Z3_Fadover _Stations [unapplied] | = 101 X} I
Be G Mo leabude dkaors i , -
| =l 3 | B¢ - sown| |
LEER,E S CSETEE PR T
: O:m(«?:w SipelrgPropet [P e =] Mew | imeon | Delete | Cowtt| acoh [[Opem ] Save | beb |
&> Advanced Settings C"!T R 1 '
= B AVAvAEMPIRIXD1 11-20(30f Fealuos Avays HIZ3 6,711 ULaw
U 1P Charrels Configration
Sonaing Server Configuration
@ Wersion and Licerie ¥nfo
@ igmnch Rac Servers
O Vokoe Qualty Servers
Sgnsing Mt | Sigraing Proview | Media Preview |
Q! Nasre Value | troemactar Rep
Audho Codec
Fraguency [ms] 20 [ms) "_l
Network Conrection Locel Auma Connecton _'J
& Sucs P Address 192.168,100,171 090,990,009, +5+ I
Q ® Audo Port 10000 FUTTTUTE |z
DT™F Type In Band =l
Sherve Type Audo |
Jtter Buffer 8 x Frequancy [ivs) :J
Subnet Mas 255.255.2550
Mecka Profile G711U.5dp -l
RTICF Enabied _‘j
Testbudder Configuration  Nare =l
Laurches the Sigrslng Editor application e

JAO; Reviewed:
SPOC 1/6/2016

Solution & Interoperability Test Lab Application Notes
©2016 Avaya Inc. All Rights Reserved.

24 of 47
HIP-H323-Surv



6.2.2 Configure Terminating Channels — H.323 Endpoints

The second line in the grid that is highlighted in the figure below corresponds to the second
group of channels that will terminate calls. These channels register with the survivable core. Set
the Channel Range cell to the number of channels in this group. Set the Channel Type cell to
Feature. The configuration of the Signaling tab is similar to the one for the group of originating
channels in Section 6.2.1 with the exception that the Station Extension and Phone IP fields will
be different. This group of channels will be assigned extensions 69001 to 69010 and IP
addresses from 192.168.100.181 to 192.168.100.190. Again, the IP addresses for this group of
channels must be contiguous. Also, note that Agent Login may be enabled for the terminating
channels (not covered).

Note: The Avaya CM IP address field specifies the IP address of Communication Manager at
the main site. During the H.323 registration phase, the IP address of the ESS is obtained from
the Registration Confirmation message. After Hammer IP is restarted, it must always start by
registering with the main site so that it can obtain the IP address of the ESS in the
aforementioned H.323 message exchange. However, after a failover to the ESS has been
performed, the test script may be restarted, if necessary. Restarting the test script does not re-
register the H.323 channels.

+ Hamener Configurator - AVAYAEMPIRIX01 - Master Controller Mode Enabled - H3Z3_fadlover_Stations [unepplied] . |Of %] I
Fis £t Vew TewtBulder Apohcations tep

LEESF,LS cSEnEErmBk ST

' °cmc:i:::w Sk Propes. [SIP LE 'I Mw] Mw'l Od«.e] Cbclu] AmJ D""‘l SMJ Heb]
= vers
© Advanced Settings -lf“’r’"‘::'se Jf’\;"ﬂbes lsmi'&;’q&iéw:_,cﬁx |
- B AVAVAEMPIRIND] di aslyre Avays HIZ3 7 o

& 1P Charrwls Configuration
G Sionaing Server Corfiguration
@ Yergon and Licerse info

& Spench Re: Servers

S Vors Qualty Servers

“Sgnaing | Meds | Sigairg Froview | Media Prevew |

Q) foame | Viba Ingenecter \ S0 {i
Date Madve . - &
Q " 2ation Exteenion 69001 e _:] 1
Q ® sacunty Code 123 urm |
@ Avirys CM P adcess 10.64,101,49 Nore -l
Regster with Avava Yes _:J
Q & Rogstration Fagaer [ms] 10O R R L]Et
Network Conrection Local Area Connection _'J
Q Drtone ¥ 192.168.100.181 935,599,599, +++ I
Subnet Mask 265.265.285.0
Agert Logn No _:J
*®P Dvsatlad _:J
Laurches the Sgnaing Edtor application L
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The Media tab for the group of terminating channels is shown below. The configuration is
similar to the one for the group of originating channels except for the Source IP Address field.

+ Hamener Configurator - AVAYALMPIRIX01 - Master Controller Mode Enabled - H32Z3_Fadover _Stations [unepplied]
Eie E Vew TestBulder Apchcetions e

o]

Q Sonaing Server Corfiguration
@ Werson and License Info
@ Spench Roc Servers

O voios Quaity Servers

= g 5 1 =) —
2EEG AL ST OFEnEErmBk T
: °° Signalrg Propet | SIP LUE ] New | oot | Deete | Coam] aoon | Dpen | Save | Heb |
- s Channed Aarge [ Chanvel Type | Sgnaling Paject | Audio Codec |
L !AUAVAEWIRIxm 1-1010) Fastiyom .-.,,,_; G711 U-Law
W 19 Charres Contigurstion oo

Sgnsing  Med | Sigraing Proview | Media Praview |

Q. Newe ™ Incremerker | Sep |
b Code
Fraquency [ms] 20[ms) :J
Network Comrection Local Avma Connecton =)

@ Scres 1 Address 192.168,100,181 999.999.998, 44+ =l

Q @& Autho Port 10000 0 4444 444 :I 2
DTME Type In Band ~!
Shence Type Audo :j
Mter Buffer 3 x Frequency [s) |
Subnet Mash 255,755.255.0
Mecks Profie G781U.sdp |
RTCF Enatied =l
TestBudder Corfigurabion  Nore =l

Laurches the Signelng Editor applcation rom

6.2.3 Configure the PhoneBook

The PhoneBook is used to specify which number each originating channel should dial when

placing a call. Click on the PhoneBook icon (not shown) in the Hammer Configurator. The
PhoneBook window is displayed below. The Channel column is automatically displayed with
the appropriate channel groups. Right-mouse click on the first line corresponding to the group of
originating channels (channels 1-10) and select the Increment using a simple format option as

shown below.

EN rhonebook: New Phonebook
File Help
5 [|-8] =[]
Phonebook Settings | Channel Map Settings I Phone List 5 ettings
Usze Phone List Phone # | Configured Phone # Fig
r A AV AEMPIRIEDT Channel Groun 110 888
r A4V AEMPIRINO Channel GroupT:11-20 ExpandjCollapse Channels
Increment using a simple Format
Increment using an advanced Farmula
1| | 3
Ok | Cancel | Help |
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In the Simple Incrementer window, specify the number that the first originating channel should
dial in the Start Value field. In this example, the first channel will dial 69001, which
corresponds to channel 11. Set the Increment By field to 1. This specifies that the subsequent
channels should increment the dialed number by one. For example, channel 1 will dial 69001,
channel 2 will dial 69002, and so on. The Start Channel field should be set to the first channel
number and the End Channel field should be set to the last originating channel number, which is
10. Click OK.

Simple Incrementer ﬂ I

Server. |AVATAEMPIRID1 =]

Colurnr; IF'hu:une B j

D estination S erver: I j

Fill Type
’Vﬁ' Channel Fill " Growp Fill

Tel Numbers | P sddresses | URLs | MAC Addiesses |

&l numbers around nonmLmerics
[2.g. 9..1..885-555-"3934 becomes 9,.1,.883-556-"0004)
& wew-ywy-zzzz
7 e (g 1 (892 555-9939 becomes 1 [289) B55-9394)
" yy [e.g. 1 888 555 9999 becomes 1 B85 556 9999
% zzzz [e.g. 1-888-555-9999 becomes 1-858-555-0000]

[ Use H323 formatting with prefis: j

Start Walue: IEE":":”

Increment By I1

Start Channel: I1

End Channel: |1 0

ak. I Cancel | Apply Help
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Once the PhoneBook is configured, select File->Save As to save the PhoneBook.

Import Phone Lisk
Import Channel Map

1 H323_Failowerz.phn
2 H323_EPT_EFT.phn
3 H323_Failower.phn
4 SIP_EPT_EPT.phn

Exit

EN Phonebook: New Phonebook
File Help

Mew | |

Cpen ] "

Save

nel b ap Settings I FPhane List Settings

Channel Phone # Configured Phone # Fig
LY AEMPIRD1 Channe n0:1-10 G300 29001
WAEMPIRXDT Channel Group1:11-20 E3001

The PhoneBook is saved as H323_Failover.phn in the following window. This PhoneBook will
be used when running the test.

-+ Save As
i: )l,; :; | . = LoadBlaster = Config = GlobalPhoneBoaoks - lmJ I Search GlobalPhoneBaoks Eﬂ
Organize »  Mew folder 4=z W lﬂl

e ~ e e
'+ Favorites =1 Mame | Drate modified | Tvpe =
B Deskiop __|H323_EPT_EPT.phn 10/30/2015 2;34 PM PHR File
& Downloads |_|H323_FPT_EPT_Z.phn 30232015 10:45 &AM PHM File
= Recent Places | |H323_EPT_SIP_EPT.phn 2{23(20154:07 FM PHN File
. H3z3_Failover,phn 10/30/2015 12:57 P PHM File
7 Libraries —
3 Diocumentkts || H323_Failoverz.phn 11/12)2015 2:45 PM PHH File
J Music || H323_Phonebook, phn B6/12/2015 3:52 PM PHM File
=] Pictures || H323_TRE_H323_EPT.phn 2/23/2015 5:10 PM PHM File
E Videos | H323_TRE_SIP_EPT.phn 2/2312015 5:16 PM PHR File
N L MECP_NCS_Phonsbook.phn 6/12/2015 3;:52 PM PHR File —
18 Computer b
i . | SIP_EPT_EPT.phn 4/17)2015 3:28 PM PHR File
i Local Disk (2]
|| 5IP_ERT_H323_ERT.phn 212512015 3:12 PM PHM File

t'=1LI_J Mebwork

S [

File name: I H323_Failover.phn

Save as bype: IF‘hu:uneBDu:uk Texk Files (*.phn)

“ ' Hide Folders

STP Phnnehnnk.nbn A FIPN15 357 PM PHM File

Sawe I Cancel

N ILILILIL
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6.3 Configure Hammer IP Advanced Settings

Select Advanced Settings in the left pane and configure fields in the Registration Status
section. The Maximum Registration Wait Time (ms) field was set to 120000 and the
Registration Status Polling Interval (ms) was set to 1000 in this configuration. This means
that Hammer IP will check the channel registration status every second for 2 minutes. After 2
minutes, Hammer IP will stop trying to register the channels if they are not yet registered.

Note: The Maximum Registration Wait Time field should be set based on how long it takes
for H.323 channels to register after a failover to the ESS.

~++ Hammer Configurator - AYAYAEMPIRIX01 - Master Controller Mode Enabled Hi=] E3 I
File Edit “iew TestBuilder Applications Help
d L= [ - =
3 Skal s
} -
Advanced Settings Set Defaults | Apply | Help | ]
H - W arICE! .i‘l"u:l:‘- .
' Options
. 5B avarseMpIrIol |
: . 1P Channels Configuration Registration Status
@ Signaling Server Configuration W awimum Fegistration ‘it Time [ms) I1 20000
i ‘ersion and License Info
L speech Rec Servers Registration Status Polling Interval [ms] |1 aoo

----- P Yoice Quality Servers
[ G.726 nonstandard compatibility with other Hammer products,

™ EVRC nonstandard mode.

—Agent Auto Lagin Parameter

|

Dial tone

Frequencp1 [0 = Hz

Frequency 2 I‘MD _IQ Hz

Intercept tone

Frequency 1 |44D _|::' Hz
Frequency 2 IE2D _:| Hz

r

Ready

[ hom[ g
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6.4 Applying the Hammer IP Configuration

This completes the configuration of Hammer IP. This configuration should be saved by clicking
the Save button (not shown) on the Hammer Configurator window. The configuration needs to
be applied to the server for the changes to take effect. Click on the Apply button (not shown) in
the Hammer Configurator window. The following window is displayed as the configuration is
being applied to the server.

Applying Configuration to Server{s)... I

IJpdating TeztBulder zettings... [Tazk 4 of 7]

Check that the system has been started by clicking on the server name (e.g., AVAYAEMPIRIX01)
in the left pane of the Hammer Configurator. If the current status is System Is Stopped, click
the Start system button to start the system. When the system is started, it should appear as
shown below and should also specify which configuration has been applied. The configuration
performed above was saved as H323_Failover_Stations. When the system is started, the
Hammer IP will register H.323 endpoints with Communication Manager.

=~ Hammer Confgurator - AVAYAIMPIRID! - Master Controler Modebnabled —————_____________ BBIEI|
File Edit WYiew TestBuilder Applications Help
e SlEabe] 1o
Configure Hammer IP system:
= AVAYAEMPIRIXO01
=N
B Channels Configuration - Current status
@ Signaling Server Configuration = -
i ‘wersion and License Info SySte m is Sta I tEd -
&3 speech Rec Servers The configuration "H323_Failover_Stations" is
B vaice Quality Servers loaded and ready to run.
~Options Operations
[~ Auto start system on reboot Start system I
Stop spstem I
Reboot system I
Ready I_W A
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6.5 Configure and Run the Test Script
For the compliance test, two default test scripts were used:

" a4 calls b dtmf.hld to verify DTMF
" vVoice Quality Test.hld to verify voice quality

The sample test script, voice Quality Test.hld, establishes a VolP call between two SIP
endpoints on the Hammer IP, followed by the originating side playing an audio prompt to the
far-end so that voice quality metrics (e.g., PESQ score) can be obtained. The test script is
configured with the Hammer TestBuilder application and can be displayed in a ladder diagram
as shown below by double-clicking on the test script name.

[0) Mo £t Moo Wew Toobas Apphcatuns Window Heb

;D ¢ @ AEE v =

o Hamear
] muksecaon
o CadProfieTests
[:j a_cals b_ctmf hid
_— a_cals b tone fid
~ a_cals b _viko,Nd
L,-] a_cals b yous Sd
Advaroed Voice Qualty
Calbrate Hd

E CF_Audo_T38Fax_Ther
A4 CF_tudo_Then _138Fax
_~ CF_T2Fax Oy hid
E CondrnPath . Nd

L,] ConfrmPathVoce, hid

OTMF Test.Nd
5 MamtanConnaction Hid

MantanConnectionoce
SampleFax, hid

7 Savplespaach.hid

b SoralngOnty hd

B e sk oz i)

o_calks_b_dered N

a_cals b_dinf_aralog hld

~ o_cak b _tone,hid

~ a_cols b tons_snalog bid

»i‘, a_colls b wvideo hid

S a_tal b vokce hid

A a_cak b_vokce_analog,hid

= Regier hd
Trareghode hid

L~ Ureegister hd

b b |
18 | 3] HvE

Reedy

RN

Iy
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=18 x]

e50oEEePRBAk ST
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e Voice Duakty
™ Cabculste
Pouwe < Pause
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—
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In the sample test script configured above, the A-side (originating H.323 endpoint) places a call
to the B-side (terminating H.323 endpoint) using the Place Call action. The Place Call
properties can be configured by double-clicking on the action in the ladder diagram. The Place
Call Properties is configured to use the PhoneBook as shown below.

Note: Disable the Do Connect Latency option in the Place Call Properties window.

Place Call Properties I

— Phone Mumber 0

™ Use Dial Sting 5 |
ance

Help

dis

" Use Channel Map

— Timeout [mz];

IE‘-EIEIEIEI

— TDM Parameters

S0 557 |
—IP Parameters
H.32% Flestict beds |

— Connect Latency

[T DoConnect Latency  Conpect Latency Faranms
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To run the test, right-mouse click on the test script in the left pane of the Hammer TestBuilder
window and navigate to Schedule->Edit & Run. To re-run the test, the user can simply select
Schedule=>Run, if no changes are required.

-+« Hammer TestBuilder - [¥oice Quality Test.hid] =] I
File Edit Macro “iew Toobars Applications ‘Window Help _1=1=l
’* SlEEEEL ] T
Z = TP
B2 E ® k] - RS
N
5] Hammer

3

! o |:|A B Main] Plus ] Fax ] WolP ] Spee

PPlace Call o Start Phone
= a_calls_b_dtmf hid h o o \ ﬂ
= a_ralls_b_tone.hld wiait Far Call
E= ; g' Play Prompt
a_calls_b_video, hld Viice Duality ? Y P

a_calls_b_voice,hid Play \ e
=H advanced Yoice Quality Waice Qualty Release Call
2b
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= CF_audio_T38Fax_Ther
= - = - ff}a iai
CF_Audio_Then_T38Fax Pause -t Pauze el Send Digit
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—] oice Huality
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;—?—‘ SampleSpeech.hild
== Signali ggf} Send IPMediaModify
Pauze =22
...... (= a_calis. b, dhof i @ Pause
%
? a_ca::s_I;_tdth_:l;aloc_ Schedule Edit I\' E
------ = a_calls_b_tone,
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Cipen
Monikar

Fy

Compiler Results

------ I;?—‘ a_cals_b_voice_analo Delete
...... L—?—‘ Reqister.hid
. ;‘ TrainingMade. hid e
------ ?—‘ Unregister. hld hd = 2
4 I I _}I_ 4 _'l—l i
EREIELE A | _>|_I
Ready ,_W’_ Z
JAO; Reviewed: Solution & Interoperability Test Lab Application Notes 33 of 47

SPOC 1/6/2016 ©2016 Avaya Inc. All Rights Reserved. HIP-H323-Surv



In the Properties window, click on the ellipses button (...) in the Channels section and assign
channels to the A-Side and B-Side. Next, select the appropriate PhoneBook (e.qg.,
H323_Failover). The H323_Failover PhoneBook was configured above. Set the Loop Count to
the appropriate value to control the number of iterations the test should run. Setting this field to
-1 will allow the test to run forever. Setting this field to a specific number will run the test for
the many iterations and then stop. The Guard Time (ms) field specifies how long to wait before
the test is run again on the same channel. The minimum setting should be 3500. The Stagger
section allows the user to specify how long to wait before the test is run on the next channel. For
the compliance test, the Stagger time was set to 50 ms.

Important Note: The Guard Time and Stagger parameters should be carefully considered for
every test. A test script could fail because the configuration under test cannot handle the load
generated by the Hammer IP. These parameters can slow down the test to a rate that can be
reasonably handled by the test configuration.

Properties E I

TE Scheduler | Other |

I...ar_l,l"sH ammeriCallPraofileT ests\Yoice GQuality Test hid
Action if a Channel iz busy:

= ed - Mz IEEI
Uzer Defined [-1 = Loop Forever]

 Band Mir [s]|1
andaom - . |
(T [315 — Guard Time [mz]:

Start Time: [12:3243PM = {11/25/2015 | wat =l
— Channels
ASide |EWEYAEMPIREOT[1-10] bl ax Active Connections: ||:|
) 5 | (0 = Uniimited)
B-Side: I.&V.-’-‘*.Y.-’-‘-.EMF'IHIXD‘I [11-20]
— PhoneB ook
= . . . I:I a
gﬁfﬁééamk: |H323_Failcuver j Max Test Time:  Hours: I _Ij
[0 = Farever) _
— Stagger Mirutes: IEI _Ij
= Automatic - Est CHT (5] |5
—Loop Count;
I-‘l

" Mone 3600
QE. I Cancel | Apply | Help |
JAO; Reviewed: Solution & Interoperability Test Lab Application Notes 34 of 47

SPOC 1/6/2016 ©2016 Avaya Inc. All Rights Reserved. HIP-H323-Surv



7 Verification Steps

This section provides the tests that can be performed to verify proper configuration of Avaya
Aura® Communication Manager and Empirix Hammer IP.

7.1 Verify Avaya Aura® Communication Manager

To verify that the Hammer IP can register H.323 endpoints on Communication Manager, the list
registered-ip-stations command may be used to verify that the endpoints have been successfully
registered.

list registered-ip-stations Page 1

REGISTERED IP STATIONS

Station Ext Set Type/ Prod ID/ TCP Station IP Address/

or Orig Port Net Rgn Release Skt Gatekeeper IP Address

69001 9630 IP Phone y 192.168.100.181
1 2.80 10.64.101.49

69002 9630 IP Phone y 192.168.100.182
1 2.80 10.64.101.49

69003 9630 IP Phone y 192.168.100.183
1 2.80 10.64.101.49

69004 9630 IP Phone y 192.168.100.184
1 2.80 10.64.101.49

69005 9630 IP Phone y 192.168.100.185
1 2.80 10.64.101.49

When the Hammer IP is running a test script, the status station command may be used to view
the active call status. The Service State should be set to in-service.

status station 69001 Page 1 of 9
GENERAL STATUS
Administered Type: 9630 Service State: in-service/off-hook
Connected Type: N/A TCP Signal Status: connected
Extension: 69001 Network Region: 1
Port: S00013 Parameter Download: complete
Call Parked? no SAC Activated? no
Ring Cut Off Act? no
Active Coverage Option: 1 one-X Server Status: N/A
EC500 Status: N/A Off-PBX Service State: N/A

Message Waiting:
Connected Ports: T00120

Limit Incoming Calls? no
User Cntrl Restr: none HOSPITALITY STATUS

Group Cntrl Restr: none Awaken at:
User DND: not activated
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Page 5 of the status station command indicates the codec being used for the call and whether
the call is shuffled or not. If the call is shuffled, the Audio Connection Type field is set to ip-
direct, if it isn’t, the field is set to ip-tdm.

status station 69001 Page 5 of 9

AUDIO CHANNEL Port: S00013

G.711MU Switch-End Audio Location: MG1
IP Address Port Node Name Rgn
Other-End: 10.64.50.54 2058 1
Set-End: 192.168.100.181 10000 1

Audio Connection Type: ip-tdm

7.2 Verify Empirix Hammer IP

To view the H.323 registration status on Hammer IP, make sure that the Hammer System
Monitor is running before starting the system. Click on the yellow circle under the CC column
and row 1. Hammer IP will indicate when all of the channels have successfully registered.

] Hammer System Monitor H =]

File Wiew ©Channel Options Applications Help
o] - =
0L RAR A EecTOIEEEE

I L1 Hammers
Script:
I O AVAYAEMPIRIX01 Server AVATAEMPIRIX01  Group: Control Channel:  Channel: 32001
123417318 > 90% (18 of 20) of channels are pending registration
f : 12:3417.320 - 73% (16 of 20) of channels are pending registration
Calls Rzt | 123417322 > B3% [14 of 20] of channels are pending registration
= 12:34:17.324 > B3% [12 of 20] of channel: are pending registration
0 1 12:34:17.326 > 49% (10 of 20] of channels are pending registration
12:34:17 327 > 39% [8 of 20) of channels are pending registration
n O O O 123417329 > 29% [ of 20) of channel: are pending registration
2 O O O 12:34:17.331 > 19% [4 of 20 of channels are pending registration
12:34:17.334 Al channels have been successfully registered
3000
1 OO0 0
5 OQ9 O
8 OO O
T 000
8 OO O
T OO0 0 I
1w O oo =l
Ready MM v
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Click on one of the green circles under the column 1 to view more detailed status information for
the terminating channels. For example, it indicates to which Communication Manager the
channel is registered and to which Communication Manager it will failover.

[®] Hammer System Monitor =]

File Wiew Channel Options Applications Help
= - = P e
0L R AD ASEHSCTIE

A

I 1 Hammers
Script: Avaya_Agent_Login sbx
I@ AVAYAEMPIRIX01 Server AVAYAEMPIRIX0T  Group: 1 Channel: 11
12:34:17.347 Station 53001 successfully registered with Avapa Communication Manager 10.64.101.43
Calls | Registration | | 12341757 FverF bk Ay Conurciontiorse: 10541625
- 12:34:17. 377 Scrip - Avaya Agent Logit is finished minning
cC 0 mi ™ 12:34:17.379 Stopping protocal, releasing call, and resetting channel...
W o oo 123617520 Rt chanmel compied
2 OO0 0
30000
1 000
5 OO0 O
8 OO O
T O00
8 OO O
s cee | | -
1w o oo |
Ready [ o[
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Call progress may be monitored in the Hammer System Monitor. The call log for an

originating channel may be logged to the left window and the call log for a terminating channel
may be logged to the right window.
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The Hammer System Monitor will indicate when a failover occurs as seen in the right-most
window for channel 11. It indicates that a failover event occurred and that it will register with

the ESS.

= Marrenver Spstees Masdt v

ppwww

D4 eeaR ysEeCcTIEEPHBL ST

! = Hammerns
l' AVAYAEMPIRECO

Calls | Aegistation |

L L B L R
(o]0
"
i

Toaph w ool B toew A (e
Feroor OWYEEVEROW]  Goour 1 Choeses |

St A ceb I v 0 e
Swvee MOBENPIREGT T ] Dhaewnd 11

TTASDNE2Y 5 Aada ool past 142 S61 100 171 TIEKD), sarwite chestwricn, 1064 5091 200 usng 1 8
134301558 > T3l & anieveved

124000655 = Pausryg bx 5 tecomds ™~

134000 %5 Serd Lo

S5 wn) Eror sty lanw aleet Unsopeciad Disconeect
P137%59 « C‘a-n)!(t FaadTae 770

13401 = PlaceCal

124517254 & Macing ol %0 8301

1 T4877 358+ Lap30 locd pot. 13255 10017110000, wvwcte destranon 1054 20 31 2030w |
134017 334 » Cdl w srrveed

12 60 1038 ™ Pasung kx 5 seeseds ™

124022 I8 Serd Tom

Fron wardy s bl L rmepecind Diconnect

oy (o0 Somdd T 500

" Hacall

Plyzng oo %0 53071

'Jl 33105 7 ook ol et 192 953 1001 71 10000, srwcts destmation 1064 5051 2032 Lawrn |
13400135 » Lol = wnowveond

134030175 “ Py A 5 iecondy

13483813 Serd Torm

134225347 Na Uz

174828 367 Vedty Torm

< | 1|

Landiver e Cal Surmacy Morts sppicaton

nu ulum )
: WS oot <
1<]! l((&l.h-” oawieied
1340 5 45 21510 62 25 Fadovwr svmee datncied o Avaps
12,40 79 GO0 == Winlf ol ==
134025 B15 ESF0R o Sgferal Fsboe evert dweciod
134 X
Shaion BI00N hay ward GRO 1D Axyya CM (1054 102 53

1240 26 €55

Starion B0 hae wacobved GOF Som Seaps OV 71054 152 53
1280 L85

Stafion B0 hw et RRT o Acays OV NDEA W2 531

134036 728 1 Fakrrea/f bacs frore Carwmarcabon Marages. 10
124

Bl G001 ecmpnd AICF Ioes Avapa DM (106410053
1INETD
AR P ¥
Avapa DM 10 34 125 han ESTARUSHED TOP corvmclion wihy

1340 29 300 Fegnison d208 bt bavn wodvied

Sigion G001 sty TOP mitabbubymnd bue Sompa OM (10 84 10253

Comeuncaon Muage 414

GA 101 4%

by Sl 53001

JAO; Reviewed:
SPOC 1/6/2016

Solution & Interoperability Test Lab Application Notes
©2016 Avaya Inc. All Rights Reserved.

38 of 47
HIP-H323-Surv



The Hammer Call Summary Monitor may be used to get a test status overview, including the
number of call attempts, number of failed calls, PESQ scores, amongst other useful metrics.

File Wiew Graph Applications Help
kel LY
0 7

Call Attempts: Calls per Hour: CCS Last Hour: 173

30 30
Successful Calls: |30 Calls per Second: 1] Erlang Last Hour: 4.8
1] 1] 173

Failed: DTHF Mizmatch: Avg. CCS per Hour:

% Completed: 1000000 g, Etlang per Hour I"-iﬂ'li

Wariable Average | Minimurn | Mazimum Lazt ﬂ
PAMS Cuality 0.00 0.00 n0oo oo
PAMS Effart 0.00 0.00 n0oo oo
PESO 439 4.36 438 439
Front End Clipping [mg) 0.00 0.00 0.00 0.00 -

Server | System Default = Cunently Connected: |20 Graph Refrezh Rate (g |1 hd

Time Since Last Reset: 000:01:00

Ready
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8 Conclusion

These Application Notes describe the configuration steps required to integrate Empirix Hammer
IP with Avaya Aura® Communication Manager using H.323 endpoint emulation. Hammer IP
H.323 channels were able to register with Avaya Aura® Communication Manager, successfully
establish calls to H.323 endpoints, generate voice quality metrics, and monitor the calls. All
feature and serviceability test cases were completed successfully. Refer to Section 2.2 for test
observations.

9 References
This section references the product documentation relevant to these Application Notes.

[1] Administering Avaya Aura® Communication Manager, Release 6.3, Issue 10.0, June
2014, Document Number 03-300509, available at http://support.avaya.com.

[2] Avaya Aura® Communication Manager Survivability Options, Release 6.2, Issue 2, July
2012, Document Number 03-603633, available at http://www.avaya.com.

[3] Empirix Hammer IP Installation Guide, May 2015, available from Empirix.

JAO; Reviewed: Solution & Interoperability Test Lab Application Notes 40 of 47
SPOC 1/6/2016 ©2016 Avaya Inc. All Rights Reserved. HIP-H323-Surv


http://support.avaya.com/
http://www.avaya.com/

APPENDIX A: Configure Media Profile on Empirix Hammer IP

The following windows show the configuration of the Media Profile used in the Media tab for
the originating and terminating channel groups. To access this window, click on the ellipses
button (...) by the Media Profile field in the Media tab. Click on the Audio Description button
to view the codecs that will be advertised by the Hammer IP when placing a call.

xi
— Session Dezcription
|Inc|uu:|e Field? |Fie|u:|
|[o=] Owiner:
|[s=] Sezzion Mame: |Em|:|iri:-: Wi Test Seszsion
[ |[i=] Seszsion Information; |
[ |[u=] LRI of Descriptian: I
[ |[e=] Email Address: |
[ |[|:|=] Phaone Mumber: |
[ |[b=] B andwidth [nfarmation: I
— [a=) Athibutes
Add
Edit |
Delete |
— Media Dezcrnptions
v Sudio Description | r Image [T.38] Description | r Yideo Dezcription |
Mew | Save Load Delete | Presies | ITI
Cancel |
Help |
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The following window shows the codecs selected for this profile. This Media Profile was
already created and named G711U.sdp. It specifies G.711U and RFC 2833. When done, click
OK to return to the previous window. Additional media profiles can be created and saved by
selecting the desired codecs in this window and then clicking the Save button in the previous
window.

MPE Audio Description: \\AVAYAEMPIRID{01\Hammer\IPSigServer\SDPs ﬂ

— Order and configure codecs to advertize in Media Prafile

Codec | Send ttpmap'? | Fayload Type | -

G.711U Ma ]

OG.711a Mo a

OG.723 Mo 4

OG.729a Mo 18 ]

O G.7294E Mo 18

[ G.726 40 kb/s Yes 127

O G.726 32 kb/s Tes a7 +
O G.726 24 kb/s Yes 93

O G.726 16 kb/s Tes 99

RFC 2833 Yes 101 4
Mcovorn L 177 ;I —_—

— Optional Dezcriphions

Include Field?  Field Malue
I =] tedia Informatior: |
' [b=) Bandwidth Informatior: |

— [a=] Attributes

&dd

Edit

Delete

d;

| k. I Cancel Help
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APPENDIX B: Unregister H.323 Endpoints

This test script may be used any time Hammer channels need to be unregistered. To unregister
the H.323 endpoints, go to the Hammer TestBuilder and select the HVB tab at the bottom left-
hand corner of the window. Right-mouse click on the Avaya Unregister Channels.sbl SCript
and choose Schedule - Edit & Run as shown below.

Note: The avaya Unregister Channels.sbl SCriptis available by default with Hammer IP.
However, the script needs to be imported and compiled (not shown) first.

~ Hammer TestBulder - [Voice Quality Test hid] = ‘_[m_ig
F7 Ein E Msro Vew Toobars Appicatiocs Window  Help - 7 - : =181x]
v : eSEnEEsRAbR ST
cs e yEAE - - eSETEEFREADE ST
1 — T
3 S -
_'i';:v::s A e 2 “]M]'“]w]w1
(R 2y0 Urcegiter_charneis 22l Flace Call I Start Phone
tchmdide “—__—%‘——4. Wad For Cad e
Oulats hun ] Vokn Quaslty i%x Validate Digite Stim
‘ o — 5
= — s | (G roveeem
Pause Pase ::;; Release Call
e Dush 2 Send Digit
B (G senavin
Vous Qualt e -
Coie | @ Place Call
Martan Martan
Conmcion Sam Cornection Stop Phone
(‘3. Send Tone
Pase Paue
({& Send IPMediaModify
Aekease Cab e
T 0, puuse
%Coulm Poth Stimulus
. »
TELE ) v
U WM
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In the Properties window, select all the channels associated and run this script once (i.e., Loop

Countis setto 1). Click OK.

ﬂ
HVE Scheduier |
I...i'u'ate\Hammer\smmskAvaya_Unregister_&annels.sbl
Action if a Channel is busy:
Start Time: [[B09:19PM = | 4/17/2015 =] fwat =l
—Channels
Max Active Connections: Iﬂ.
IAVAYAEMPIHIXINUQD] : | {0 = Unlimited)
== Ma Test Time: s il I{II —:l
{0 = Forewver) : . I |
" Automatic- Est.CHT s) IiE Minutes: |0 =
" User Defined - fms) |50
Loop Court:
= I‘l
-1 = Loop Farever)
Mi |1
" Random - n &)
Max {z) IE
& None Guard Time {ms): Iﬂ
ok | Cancel oy | Hep |
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APPENDIX C: Summary for Configuring a Survivable Core Server
This appendix provides a command summary for configuring a Survivable Core Server with a
primary Communication Manager and ESS. Refer to [2] for more detailed instructions.

= On the web interface of the primary Communication Manager and ESS, verify the Server
Role. On the ESS, verify the Configure ESS settings.

= Verify the Communication Manager License on the primary Communication Manager and
ESS. Ensure that the System ID (SID) and Module ID (MID) fields are set appropriately.
On the primary, the Enterprise Survivable Server option should be disabled and the ESS
Administration option should be enabled. On the ESS, the Enterprise Survivable Server
option should be enabled and the ESS Administration option should be enabled.

= Configure the survivable processor using the add survivable-processor command.

= Configure the IP-Options System Parameters form. For this compliance test, the default
values were used for the bolded field in the figure below.

change system-parameters ip-options Page 1 of 4
IP-OPTIONS SYSTEM PARAMETERS

IP MEDIA PACKET PERFORMANCE THRESHOLDS

Roundtrip Propagation Delay (ms) High: 800 Low: 400
Packet Loss (%) High: 40 Low: 15
Ping Test Interval (sec): 20

Number of Pings Per Measurement Interval: 10
Enable Voice/Network Stats? n
RTCP MONITOR SERVER
Server IPV4 Address: RTCP Report Period(secs): 5
IPV4 Server Port: 5005
Server IPV6 Address:
IPV6 Server Port: 5005

AUTOMATIC TRACE ROUTE ON
Link Failure? y
H.323 IP ENDPOINT
H.248 MEDIA GATEWAY Link Loss Delay Timer (min): 5
Link Loss Delay Timer (min): 5 Primary Search Time (sec): 75
Periodic Registration Timer (min): 20
Short/Prefixed Registration Allowed? n

= Configure the media gateway recovery rule via the change system-parameters mg-
recovery-rule command and assign the rule to the media gateway configuration.

= Save the translations to the ESS using the save translations all or ess command.
= On the Avaya G450 Media Gateway, configure the mgc list. For the compliance test, the
main and backup sites each had their own dedicated media gateway, so the mgc list on each

media gateway only specified one Communication Manager. The show recovery command
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displays the timers indicating how long the media gateway tries to connect to its primary
controller. The default values were used, but note that in this configuration, only one
controller was specified.

= The status ess-clusters command displays the registration status of the ESS.
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