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Configuring Alternate Route Selection in Avaya IP Office to
Support Failover of SIP Voice Services with ISDN-PRI and
Analog Trunks — Issue 1.0

Abstract

These Application Notes describe the procedures required for configuring the Avaya IP Office
for Alternate Route Selection to provide redundancy for voice services. The Alternate Route
Selection (ARS) feature in the Avaya IP Office provides call routing facilitated by short codes
and alternative routing measures for outgoing calls during network failure.

The ARS feature was implemented in firmware release 4.0 and above for Avaya IP Office and
replaces the Least Cost Routing feature used in previous releases. These Application Notes
will also encompass administration tasks for Avaya SIP Enablement Services related to the
configuration of Avaya IP Office.
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1. Introduction

These Application Notes describe the procedures required for configuring the Avaya IP Office for
Alternate Route Selection to provide redundancy for voice services. The Alternate Route Selection
(ARS) feature in the Avaya IP Office provides call routing facilitated by short codes and alternative
routing measures for outgoing calls during network failure. The ARS feature was implemented in
releases 4.0 and above for Avaya IP Office and replaces the Least Cost Routing feature used in
previous releases of Avaya IP Office.

When the dialed digits match a specific short code configured on the Avaya IP Office, the short
code routes the outgoing call to the ARS configuration as the destination. The final routing of the
outgoing call is controlled by the ARS configuration when triggered by the dialed digits based on
the matching short code. If the initial ARS configuration is unavailable, an alternate ARS
configuration is referenced to provide failover to the PSTN. The testing approach of these
Application Notes is to confirm the failover capabilities of ARS for the Avaya IP Office 500 hosted
at the Branch location using the simulated WAN and PSTN. For outgoing calls from the Avaya IP
Office, if the SIP trunk is not seized within a specified time or is unavailable, the ARS
configuration will activate the ISDN-PRI trunk as the first alternate route. If the ISDN-PRI trunk is
not seized within a specified time or is unavailable, the ARS configuration will activate the analog
trunk as the second alternate route.

Figure 1 illustrates the network environment used to verify these Application Notes. The Main
location consists of Avaya S8710 Media Servers hosting Avaya Communication Manager with an
Avaya G650 Media Gateway as well as Avaya SIP Enablement Services (SES) to provide
functionality for SIP telephony. The Main location communicates with the Branch location
through the WAN and has PSTN connectivity using ISDN-PRI facilities. The Branch location
hosts an Avaya IP Office 500 and communicates with the Main location through the WAN and has
PSTN connectivity using an ISDN-PRI facility and an analog trunk. Avaya Communication
Manager and the Avaya IP Office 500 have SIP trunks connected to the Avaya SES Server hosted
at the Main location for routing SIP proxy requests. The Main and Branch locations communicate
through a Multi-Protocol Label Switched (MPLS) network simulating the WAN and basic
telephony service is provided by a simulated PSTN environment.

With the exception of the components mentioned above, any configuration related to the underlying
network infrastructure will not be covered. Also, these Application Notes provide a sample of the
administrative tasks that can be performed by the ARS feature for the Avaya IP Office and does not
cover all its features and capabilities. Please see Section 8 of these Application Notes for
additional references on configuration for Avaya IP Office.
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2. Equipment and Software Validated

The following equipment and software were used for the sample configuration provided:

Equipment

Software

Avaya IP Office 500

4.0(5)

Avaya S8710 Media Server (2)
e Avaya Communication Manager

4.0 (R014x.00.0.730.5)

Avaya G650 Media Gateway

e C-LAN e FW24 HWO1
e MEDPRO e FW116 HW20

Avaya SIP Enablement Services 3.1.2(306)

Avaya C363T-PWR Converged Stackable Switch 4.5.14

Avaya 4621 IP Telephone 2.7

Avaya 5610 IP Telephone 2.3

Cisco Catalyst 3750 Switch 12.4

Cisco 3825 WAN Router 12.4

Cisco 2811 Access Router 12.4
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3. Configure the Avaya IP Office 500

Listed below are the steps used to provision the Avaya IP Office 500 at the Branch location
illustrated in Figure 1. The Avaya IP Office 500 will be configured for WAN and PSTN
connectivity as well as enable the ARS feature to perform call redundancy for outbound calls. For
brevity, this section will assume the reader of these Application Notes has a basic understanding of
Avaya IP Telephony and will not cover details regarding the initial configuration for Avaya IP
Office.

Note: These Application Notes cover implementing the ARS feature for redundancy of the Avaya
IP Office only. See Section 8 for references on redundancy measures for Avaya Communication
Manager.

1. Open the Avaya IP Office Manager application. From the Avaya IP Office Manager, select the
File option from the top menu and scroll to the Open Configuration... selection. This will open a
new window displaying the Avaya IP Office systems available to the Avaya IP Office Manager.

i Avaya IP Office Manager 5.2 (53) CEx
File | Edit view Tools Help
I Open Configuration. .. ChrHO | - - - I
Change Working Directory..,
Preferences...
Offline 3
Advanced 3
Backup/Restore 3
ImpartjExport 3
Exit
Configuration  Item Type Record —Descri ipion
Ready |
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2. In the new window, mark the checkbox for the Avaya IP Office system slated for configuration.
Click the OK button to display the authentication prompt for accessing the selected Avaya IP

Office system.

* Select IP Office

B=ES

Mame

IPAd... Twpe @ Version

Yersion 4.0

[#] IPOS00 44.1.1.1 IPSO0 4.0(S)

TCP Discovery Progress [ ]
Unit/Broadcast Address

|44.1.1.1

VH Refresh [ (0] 4 ll Cancel

3. Enter valid credentials at the Service User Login prompt. Click the OK button to display the
opening page of the Avaya IP Office Manager application for the selected system.

Configuration Service User Login

IP Office : IF Office 406 - IP 406 D5

Service User Name |*********

Service User Password |l'"'"li"-i

[ Ik H Cancel H Help
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4. When the Avaya IP Office Manager opens, right-click on Line from the configuration list under
the left window. Select New > SIP Line to open a new window for configuring the SIP trunk to

the Avaya SES Server.

] Avaya IP Office Manager 6.0.5.0 IPO 500 [4.0{5)] [Administrator(Administrator)]

FEX

File  Edit  Wiew Tools  Help
2 5l FEEL A [y i osio - Line -1 -
IP Offices PRI24 -Line 1 [ X v |-
- & BOOTP (2) Al
— || PRIZ4 Line
¢ Operator (3) |Channe|s
(=55 IPO 500 Line SubType (PRI |
=R Syster" ] Mew 4 | IP Line
= T" LLETR — IP DECT Line » Provider |Local Telco v|
w2 (23] Copy Ctr+C SIP Line v
>:|a —
17 10) ¥ Delete Chri+Del ‘ |
T 11| w | walidate
1119 Metwark v F EsF -
713 Show In Groups ‘ ST | raming | |
14 Zero Suppression BSZS v
$.(' 15 Customise Columns. .. . 2 | |
»[:7: 16 G Ling Signalling |CPE v|
<2 Conkrol Unit (5) g i .
Haul Length LangHaul { 0dE) R Incoming Routing Digits |4
A Extension (19) ‘
= a User {21}
frg Mouser
‘ RemoteManager
§ =201 Extrizoi
§ 203 Extniz03 < |
§ 205 Extrizos = —
§ 206 Extnzoe
Help
§ 207 Extrizo? ~
Received BOOTP request For 000347424ale, 172.16.219,11:68, unable to process
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5. In the new window for the SIP Line, use the automatically assigned value or select a line
number to identify the SIP trunk in the Line Number field. Enter the SIP URI (domain name) and
IP address that will be used by the Avaya SES Server in the ITSP Domain Name and ITSP IP
Address fields respectively. Mark the In Service checkbox to register this line number with the
Avaya IP Office and place the SIP trunk in the operational state. Select the G.711 ULAW 64K
option from the Compression Mode drop-down list to define the method of voice compression.

Under Network Configuration, select the TCP option from the Layer 4 Protocol drop-down list to
define the transport method for the SIP trunk and select None from the Use Network Topology
Info drop-down list. Enter 5060 as the port value for the Send Port (outgoing) and Listen Port
(incoming) fields. Leave remaining parameters at the default settings and click the SIP URI tab to
configure trunk channel properties.

] Avaya IP Office Manager 6.0.5.0/ IPO 500 [4.0(5)] [Administrator{Administrator)]

File  Edt Wiew Todls Help
o Hlﬂﬂ_ﬂ,lv i posmn - line -5 -
IP Offices B SIP Line - Line 5 Bl X v <]
& 8 BOOTP (2) SIP Line 51P URI
[H-{% Operator (3)
-~
=459 IPO 500 Line Murmber S £ Registration Required O
2y System (1)
RALin: (11) ITSP Domain Mame rekail,com In Service
<2 Control Unit {5)
4 Extersion (19) ITSP IP Address 30 1 1 25 Use Tel URI |
ﬁ User (21) Primary Authentication Mame YolP Silence Suppression D
ﬂ HuntGroup {13
@X Short Code (67) Primary Authentication Password
@ Service (0) =
n&,; RAS (1] Primary Reqgistration Expiry &0 -
9 Incoming Call Route {4) Secondary Authentication Marme
@ ‘“WanPork (0)
@ Directory {0) Secondary Authentication Passwaord RE-IMYITE Supported .
{17 Time Profile (0) -
@ Firewall Profile (1) Secondary Registration Expiry &0 - Voice Packet Size 20
Kl 1P Rout= (2) Compression Mads G711 UILAM B4 v
@ Account Code (0)
W Licence (94) . .
& Turnel (0) Metwork Configuration
<. Logical LAM {0} Layer 4 Protocal TP ~ Send Port  |S0E0 £
a; User Rights (&)
3 Auto Attendant (1) Use Metwork Topology Info  [None ~ Listen Port  |[S060 E=
g ARS (4) v
fx E911 System (1) 4 >
Sent 100% of IPO 500
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6. At the window for the SIP URI tab, click the Add button to open the New Channel window and
configure channel properties for the SIP trunk. In the New Channel window, select Use User Data
from the Local URI, Contact and Display Name drop-down lists to apply values on a per-user

basis when making calls that seize the SIP trunk.

Enter the line number identified in the previous step in the Incoming Group and Outgoing Group
fields to reference the new channel. Leave the remaining parameters at the default setting and click
the OK button in the New Channel window. Click the OK button to submit the line form for the

configured SIP trunk.

] Avaya IP Office Manager 6.0.5.0 IPO 500 [4.0(5)] [Administrator{Administrator)]

File Edt Wiew Tools Help
. M= H|3;3_.‘)|\/...._§IPOSDD - Line -5 -
IP Offices 7| SIP Line - Line 5*

1P Ling | ST LRI |

cf I X v s

|

Channel  Groups Wia Local URI | Contact
2y System (1)

4 Line {11)
<2 Contral Unit (5)
Ay Extension (19)
ﬂ User (21}
% HuntGroup (1)
8% short Code (67)
@ Service (0)
Al RAS (1)
@ Incoming Call Route {43
@ WarPart () Yia |<N0ne>

R A

New Channel

- Directary (0) Local URI |Use User Data
f:.“ Time Profile {0)

@ Firewall Profile (1) Contact |Llse User Data

[l 1P Route (2) Display Mame |Use User Data

#m Account Code (0)
W Licence (44) Redqistration |Primary -

<. Logical LAN {0}
B Usr Rights (9 erlm e e
98 Auto Attendant (1) Max Calls per Channel |10 E
" ARS (4

fix E9L1 System (1)

Add...

Remaove

Edit...

Sent 100% of IPO 500
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7. From the Avaya IP Office Manager, right-click on Line from the configuration list under the left
window. Select an available line denoted by the # icon to open the window for configuring an
ISDN-PRI trunk to the PSTN. Select the PRI option from the Line SubType drop-down list to
enable T1 ISDN operation and select 5ESS from the Switch Type drop-down list to define the
ISDN switch version. Select Network from the Clock Quality drop-down list to define clock
source for line synchronization and select the ESF option from the Framing drop-down list to
define the framing type.

From the Zero Suppression drop-down list, select B8ZS and select CPE (Customer Premise
Equipment) from the Line Signaling drop-down list. (Optional) Mark the checkbox for CSU
Operation and select a desired line length from the Haul Length drop-down list. Leave remaining
parameters at the default settings and click the Channel tab to configure ISDN-PRI channel
properties.

(i} Avaya IP Office Manager 6.0.5.0 IPO 500 [4.0(5)] [Administrator(Administrator)]

File  Edit  W¥iew Tools Help
P8 5 - = [E]E A ] v o i o soo - Line -1 .
IP Offices B PRI 24 - Line 1 el Xl <>
=R BOOTR (2) ~ -
> PRI 24 Line |Channel
[ 4% Operator (3) bl
=% PO 500 Line Muraber Line SubType PRI ~
39 System (1)
=-F% Line {11} Switch Type SESS ~ Provider Local Telco v
-8 .
-7 Channel Allocation 1-723 -
‘;' i Prefix
19
F4 10
}l: 11 Test Number
11z Clock GQuality Metwork, ~ Frarning ESF £V
e
113
1 14 CRC Checking ] Zero Suppression B&ZS v
415
f"l 16 C5L Operation Line Signalling CFE L
{
- controlLnk (3) Haul Length LongHaul { 0d8) L Incoming Routing Digits (4
iy Extension (19}
Elﬁ User (21)
; Nollser
: RemoteManager
§ 201 Extrzo1
§ =203 Extnzos
§ 205 Extrzos
£ 208 Extnzoe
§ 207 Extrzo?
§ 208 Extrizos
§ =209 Extrzog
210 Fxtnzin b
Received BOOTP request for 000347424ale, 172,16,219, 11168, unable ko process
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8. At the window for the Channel tab, hold the Shift key and highlight the desired number of
channels belonging to the ISDN-PRI trunk. Click the Edit button to open the Multiple Channel
Edit window to configure channel properties for the ISDN-PRI trunk. In the Multiple Channel Edit
window, enter the line number identified in the previous step in the Incoming Group and
Outgoing Group fields to reference the multiple channels selected. Select the Bothway option
from the Direction drop-down list and select the Any option from the Bearer drop-down list to
define the traffic type.

From the Service drop-down list, select None and select the In Service option from the Admin
drop-down list to enable operational status for the highlighted channels. Leave the remaining
parameters at the default setting and click the OK button in the Multiple Channel Edit window.
Click the OK button to submit the line form for the configured ISDN-PRI trunk.

(i} Avaya IP Office Manager 6.0.5.0 IPO 500 [4.0{5)] [Administrator(Administrator)]

File Edit Wew Tools Help
M= _\ﬂﬂ_}_\\\/ i 1Pos00 - Line -1 -
IP Offices PRI24 - Line 1
=& BOOTP(2) -
Channels
¢4 Operator (3) PRI 24 Line
& © 500 Channel  Groups Line Appearance  Direction  Bearer  Service Admin Edit...
o System (1) 1 11 701 Bothway Ay Mone In Service
(- Line (11) 2 i 702 Bothweay Ay Mone In Service
(6= Contral Unit (S} 3 11 703 Bothway — Any Mone In Service
[+ Extension (19) 4 11 704 Bothway — Any Mone In Service
# I User (21} 5 11 703 Bothway — Any Mone In Service
® u HuntGroup (1) [ 11 7F0& Bothway  Any Mone In Service
= 7 11 707 Bothway  Any Mone In Service
i ShorF Code (67) 8 11 703 Bothway — Any Mone In Service
@ Service {0} s el i i & e S
[Hads RAS (1) Mulkiple Channel Edit
[+ @ Incoming Call Rauts (4)
@ WanPort (0} Channels -C i
" -EHEE
@ Directory (0] Incoming Group 1
(._f‘- Time Profile (0}
(-8 Firewsall Profile (1) ukgaing Group 1
= [l 1P Route (2)
#m fccount Code (07 Direction Bothway -
[+ S Licence (44) Bearer any 3
& Tunnel {0}
<, Logical LAM {0) Service Mone b
[+ a‘, User Rights (3) _
[+ Autn Attendant (1) Admin In Service b
EOX-ARS () T Gain 0B v
] Ex E911 Syskem (1)
R Gain 0dE v
Received BOOTP request For 000347424ale, 172,16,219,11:68, unable to process
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9. From the Avaya IP Office Manager, right-click on Line from the configuration list under the left
window. Select an available physical analog port in the Avaya IP Office to open the window for
configuring an analog trunk to the PSTN. Enter an available line number in the Incoming Group
and Outgoing Group fields to identify the analog trunk. Leave remaining parameters at the default

settings and click the Analogue Options tab to configure line parameters for the analog trunk.

i Avaya IP Office Manager, 6.0.5.0 [PO 500 [4.0{5)] [Administrator(Administrator)]

File  Edit ‘iew Tools Help
. M= Hlﬂﬂ_}xlv._._.ilposou - Line - 3 -
IP Offices E Analogue Trunk - Line 9 [ S O R R S
[
[=)-%=p IPC 500 Line Mumber
) System (1) I:I
7 Line (11) Telephone Murmnber |
<2 Contral Unit {5) )
Ay Extension (19) locomiglciouali IZI
§ user(zn) Cutgaing Group ID
ﬂ HunkGroup {13 Ll o lZI
B2 short Code (67) Qukgoing channels I:I
Service (0)
E RAS (1) Yoice charnels I:I
@ Incoming Call Route {4} Prefi
@ ‘WanPart {07 il l:l
a4 Directary (0) Mational Prefix l:l
f:.“‘ Time Profile {0} _
@ Fireweall Profile (13 : Line Appearance 10 747
Bl IFRoute (2)
g Account Code (0
W Licence (44)
Sent 100% of IPO 500
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10. At the window for the Analogue Options tab, select the Loop Start ICLID option from the
Trunk Type drop-down list to define the line type used for the analog trunk. Select the Bothway
option from the Direction drop-down list and select the Any option from the Bearer drop-down
list to define the traffic type. Leave the remaining parameters at the default setting and click the
OK button to submit the line form for the configured analog trunk.

Note:

Calls using analog trunks set to Loop Start ICLID do not send Caller ID information

instantaneously therefore the Avaya IP Office will delay service while waiting for all ICLID digits
before call routing is determined.

i Avaya IP Office Manager, 6.0.5.0 IPO 500 [4.0(5)] [Administrator{Administrator)]

File Edit View Tools Help
EXNEN - Iici =N
IP Offices

® BOOTR (2)
# Operator (3)
= IPC 500
w7 System (1)
T Line (113
= Conkral Unit {53
Ay Extension (19)
a User (213
-ﬂ HunkiEroup {13
% short Code (67)
B service (0)
ol RAS (1)
@ Incoming Call Route (4)

@ WanPort {0}

a4 Directory (0}

f’.“ Time Profile {00
@ Firevvall Profile (1)
Bl [P Route (2)

& Account Code (0)
W Licence (44)

& Tunnel (0)

<. Logical Lan {0}
a; User Rights {8}
@ Auto Attendant (1)
¢ ARG (4)
fi=x E9L1 System (1)

Line Settings| Analogue Options

Channel

Trunk Type | Loop Start ICLID
Signalling Tvpe DTMF Dialing
Direction Bathway

Eearer Al_ﬁy

[ allow analog Trunk o Trunk Connect

[] secondary Dial Tone
Disconnect Clear
[ Long CLILine

] Madem Enatled

Ring Persistency

Units
(ms}

Ring OFf Maximum

oo
Flash Pulse ‘Width
(Un':;t)s 500
Aweait Dial Tone
o

Intermediate Digit Pause

LUnits
(ms}

400

S00

‘nice Recording

Level

Echo Cancellation

Delay

Low

16ms

4%

|55

i oS00 ~ Line -3 -
E Analogue Trunk - Line 9 B - X v <]

Disconnect: Clear
Units {ms)

Fulse Width

on (Uniks - ms)

OFf (Units - ms)

(ains
T (A - D)
Ro (D - &)

DTME

Mark.
(Units - ms)
Space
(Units - ms)

Sent 100% of IPO 500

~
e
EE
] E
0 v
0dE W
N
IS

b

s
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11. From the Avaya IP Office Manager, right-click on ARS from the configuration list under the
left window. Select New to open a window for provisioning a new ARS entry for the SIP trunk
At the window for the new ARS entry, enter a
descriptive name for the ARS using the SIP trunk in the Route Name field. Mark the checkbox for
Secondary Dial tone to invoke secondary dial tone during calls until a trunk channel is seized and
mark the checkbox for In Service to place the ARS entry in operational state. Leave the remaining
parameters at the default setting and click the Add button to open the New Short Code window to

configured in Steps 5 and 6 of this section.

add matching criteria for call routing.

] Avaya IP Office Manager, 6.0.5.0 IPO 500 [4.0(5)] [Administrator (Administrator)]

File  Edit “ew Tools Help
. M= Hlﬂﬂ_{jl-f i 1po 500
IP Offices {

& BOOTR(2)
% Operator (3)
e iy ARS Route Id
=5 System (1)
Sy IPC 500
T5 Line (11}
2 Control Unit {5}
Ay Extension {19)
ﬂ User (21)
-ﬂ HunkGraup (1)
X Short Code (67)
@ Service (0}
ol RAS (1)
@ Incoming Call Route (4 Time Profile
Eﬁ WanPork {0}
am Directory {0)
(u\ Time Profile {00
@) Firewall Prafile (1)
Bl [P Route (2)

Route Name

Dial Delay Time

In Service

| Code
11

T ARS

|retail-sip

System

- 52: retail-sip -

retail-sip™

Secondary Dial tone

|SystemTone w

[[] check User Call Barring

Out of Service Route <Mone=

l
l

Telephone Mumber

a1

ety (UL 0 Hours Roube <Mone>

Feature Line Group 1d

Dial Emergency o

EBX

g X[« ]<]>

@ Account Code (0} EI

a1

Dial Emergency o

Remove

W, Licence (44)
& Tunnel (0}
<. Logical LAM {0}

a 3 User Rights ()
(=g Auto Attendant (1)
il AA-R4

K BRI (4)
= E9L1 System (1)

Edit...

et fldfiEiCN] RiOUE | <None:=

v
>

oK

) (o] |

Help ]

Sent 100%. of PO 500

L]
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12. At the New Short Code window, enter the dialing digits used to trigger the short code for
extensions registered to Avaya Communication Manager at the Main location in the Code field.
Select the Dial feature from the Feature drop-down list to define the action of the short code. In
the Telephone Number field, enter the dialing digits for extensions registered to Avaya
Communication Manager at the Main location and include a suffix with the special characters,
“@<IP address of Avaya SES Server>". See Section 8 for references on special characters used
in short code configurations for the Avaya IP Office.

Select the line number for the SIP trunk configured in Steps 5 and 6 of this section from the Line
Group Id drop-down list. Leave the remaining parameters at the default setting and click the OK
button to return to the ARS entry window for the SIP trunk. Click the OK button at the ARS entry
window to submit this ARS entry for the SIP trunk. Repeat this step as necessary for all dialing
digits destined for call routing by this ARS entry.

MNew Short Code

Code 333N;
Feature Dial w

Cancel
Telephane Number F33N"E301.1.25"
Line Group Id ] R
Locale w

Force Account Code ]
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13. From the Avaya IP Office Manager, right-click on ARS from the configuration list under the
left window. Select New to open a window for provisioning a new ARS entry for the ISDN-PRI
trunk configured in Steps 7 and 8 of this section. Repeat Step 11 of this section to configure the
ARS entry.

{4 Avaya IP Office Manager 6.0.5.0 IPO 500 [4.0(5)] [Administrator(& dministrator)] CEx
File Edit “iew Tools Help
. M= | ﬂﬂ A\ [+ - [i Pos00 - ARS - 51 retailpstn -
IP Offices : retail-pstn* k- X v <>

R BOOTR (2)
i+ Operator (3)
(=) IPQ 500

%2y aystem (10

7 Li
T4 Line (11) ) Route Mame retail-pstn |S5’5t'3"“T°“e b
= Conkral Unit {5}

[t s Extensi 19
f U;(;ﬂ(z?; (3 Dial Delay Time [ check User Call Barring

u HuntGroup (1}
@% short Code (67)

Secondaty Dial kone i’

ARS Route 1d

@ Service (0) In Service Out of Service Rouke | <Monez v|
il RAS (1)
@ Incoming Call Route (4}
@ WanPart (03 Time Profile —— OUE 0F Hours Rouke | <Mone = V|
@ Direckory {0)
f:ﬁ Time Profile {0}
@ Firewall Frofile (1) Code Telephone Mumber Feature Ling Group Id Add...
Ell 1P Route (2)
+ ouke
B Account Cods (0) 11 a1l D!al Emergency o com—
& Licence [44) 911 a1 Dial Emergency 1}
% Tunnel {0) Edit...

<. Logical LAM {0}
£ User Rights (5
@ Aubo Attendant (1)
“EARS (4
= E911 System (1)

|

I |

l:l— Additional Rouke |<N0ne> v|

Sent 100% of IPO 500
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14. At the New Short Code window, enter the dialing digits used to trigger the short code for
extensions registered to Avaya Communication Manager at the Main location in the Code field.
Select the Dial feature from the Feature drop-down list to define the action of the short code. In
the Telephone Number field, enter the dialing digits or special characters for extensions registered
to Avaya Communication Manager at the Main location. See Section 8 for references on special
characters used in short code configurations for the Avaya IP Office.

Select the line number for the ISDN-PRI trunk configured in Steps 7 and 8 of this section from the
Line Group Id drop-down list. Leave the remaining parameters at the default setting and click the
OK button to return to the ARS entry window for the ISDN-PRI trunk. Click the OK button at the
ARS entry window to submit this ARS entry for the ISDN-PRI trunk. Repeat this step as necessary
for all dialing digits destined for call routing by this ARS entry.

MNew Short Code

Code 333M;
Feature Diial w

Cancel
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Lire Group 1d 1 w
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Force Account Code ]
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15. From the Avaya IP Office Manager, right-click on ARS from the configuration list under the
left window. Select New to open a window for provisioning a new ARS entry for the analog trunk
configured in Steps 9 and 10 of this section. Repeat Step 11 of this section to configure the ARS

entry.

] Avaya [P Office Manager 6.0.5.0 IP0O 500 [4.0(5)] [Administrator(Administrator)]

File  Edit  Wiew

& BoOTR (2
¢/ Operator (3)
(=% IPOS00
3 System (1)
4 Line (11}

£ Useriziy
@ Service (0)

A, RAS(1)

Eﬂ WanPort {0)

El [P Route (2)

B Licence (44)
% Tunnel {0)

‘g ARS (4)

o Directory (00
{ﬁ Time Profile (0)
@ Firewall Profile {1}

Toals

<= Control Unit (S}
Ay Extension {19)

u HuntGroup (1)
B short Code (67)

@ Account Code (0)

< Logical LAM (0}
a 3 User Rights (5}
i Auto Attendant (1)

fx E911 System (1)

Help

@ Incoming Call Route (4)

e Nl = W e
IP Offices

FEX

Sent 100% of PO 500

- ARS * 53 retail-analog hd
retail-analog™ [ SR S T
aRS |
ARS Route 1d I:l [[] secondary Dial tane L’
Dial Delay Time [] Check User Call Barring
In Service Quk of Service Route | <Mone > - |
Tirme: Profile et (U 0F Hours Route: | <Mone = b |
Code Telephone Murnber Feature Line Group Id Add. ..
11 atl Dial Emergency a
511 311 Dial Emergency ] e
Edit...
l:l ey Adiitional Route | <None> v|
b
4 | *
[ OK ] [ Cancel ] [ Help I

MEP; Reviewed:
SPOC 5/7/2007

Solution & Interoperability Test Lab Application Notes

©2007 Avaya Inc. All Rights Reserved.

18 of 47
ipo-ars




16. At the New Short Code window, enter the dialing digits used to trigger the short code for
extensions registered to Avaya Communication Manager at the Main location in the Code field.
Select the Dial feature from the Feature drop-down list to define the action of the short code. In
the Telephone Number field, enter the dialing digits or special characters for extensions registered
to Avaya Communication Manager at the Main location. See Section 8 for references on special
characters used in short code configurations for the Avaya IP Office.

Select the line number for the analog trunk configured in Steps 9 and 10 of this section from the
Line Group Id drop-down list. Leave the remaining parameters at the default setting and click the
OK button to return to the ARS entry window for the analog trunk. Click the OK button at the
ARS entry window to submit this ARS entry for the analog trunk. Repeat this step as necessary for
all dialing digits destined for call routing by this ARS entry.
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17. From the Avaya IP Office Manager, click on the entry under ARS configured for the SIP trunk

in Steps 11 and 12 of this section.

At the window for the ARS entry, select the ARS entry

configured for the ISDN-PRI trunk in Steps 13 and 14 of this section from the Additional Route

drop-down list.

This will route calls with matching criteria specified in the short code

configuration to the ARS entry for ISDN-PRI when the ARS entry for SIP is unavailable. Select a
priority level for accessing the designated additional route for ISDN-PRI from the Alternate Route
Priority Level drop-down list. Leave the remaining parameters at the default setting and click the
OK button to submit the ARS entry for SIP.
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18. From the Avaya IP Office Manager, click on the entry under ARS configured for the ISDN-
PRI trunk in Steps 13 and 14 of this section. At the window for the ARS entry, select the ARS
entry configured for the analog trunk in Steps 15 and 16 of this section from the Additional Route
drop-down list.  This will route calls with matching criteria specified in the short code
configuration to the ARS entry for the analog trunk when the ARS entry for ISDN-PRI is
unavailable. Select a priority level for accessing the designated additional route for analog from the
Alternate Route Priority Level drop-down list. Leave the remaining parameters at the default
setting and click the OK button to submit the ARS entry for ISDN-PRI.
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19. From the Avaya IP Office Manager, right-click on Short Code from the configuration list
under the left window and select New. From the New Short Code window, enter the dialing digits
used to trigger the short code for extensions registered to Avaya Communication Manager at the
Main location in the Code field. Select the Dial feature from the Feature drop-down list to define
the action of the short code. In the Telephone Number field, enter the dialing digits or special
characters for extensions registered to Avaya Communication Manager at the Main location. See
Section 8 for references on special characters used in short code configurations for the Avaya IP
Office.

Select the ARS entry for the SIP trunk configured in Steps 11, 12 and 17 of this section from the
Line Group Id drop-down list. Leave the remaining parameters at the default setting and click the
OK button to submit the short code configuration. Repeat this step as necessary for all dialing
digits requiring a short code configuration destined for call routing by ARS.
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20. From the Avaya IP Office Manager, right-click on Extension from the configuration list under
the left window and select New. From the New VolIP Extension window, enter digits for dialing
the extension in the Base Extension field. Leave the remaining parameters at the default setting
and click the OK button to submit the New VVolP Extension configuration.
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21. From the Avaya IP Office Manager, right-click on User from the configuration list under the
left window and select New. From the New User window, enter a descriptive name for the user in
the Name field. In the Extension field, enter the dialing digits configured in the previous step to
associate the user with the proper extension. Select a priority level for the user from the Priority
drop-down list. The value for the priority level should be the same or greater than the Alternate
Route Priority Level defined in Steps 17 and 18. Leave the remaining parameters at the default

setting and scroll the User configuration tabs using the * button to the SIP tab.

Note: The Device Type field is automatically populated with the physical characteristics of the

endpoint when associated with the corresponding extension.
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22. From the SIP tab of the New User window, enter the extension digits that will be sent to the
Leave the remaining parameters at the default setting

Avaya SES Server in the S

IP Name field.

and click the OK button to submit the New User configuration.

Note: The value for the SIP Name displayed in the respective fields use the SIP URI according to
the SIP trunk channel configuration in the Local URI, Contact and Display Name drop-down lists

in Step 6 of this section.
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23. From the Avaya IP Office Manager, right-click on Incoming Call Route from the
configuration list under the left window and select New. From the window for New Incoming Call
Route, select the Any Voice option from the Bearer Capability drop-down list to define the
incoming traffic type. In the Line Group Id field, enter the line number configured in Step 5 of
this section to associate the incoming call route with the SIP trunk. Enter the special character *.” in
the Destination drop-down list to route any incoming dialed digits to the matching extension.
Leave the remaining parameters at the default setting and click the OK button to submit the
incoming call route for the SIP trunk.
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24. From the Avaya IP Office Manager, right-click on Incoming Call Route from the
configuration list under the left window and select New. From the window for New Incoming Call
Route, select the Any option from the Bearer Capability drop-down list to define the incoming
traffic type. In the Line Group Id field, enter the line number defined in Step 9 of this section to

associate the incoming call route with the analog trunk. Select the user configured

in Step 21 from

the Destination drop-down list to route any incoming dialed digits from the analog trunk to the
specified extension. Leave the remaining parameters at the default setting and click the OK button

to submit the incoming call route for the analog trunk.
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25. From the Avaya IP Office Manager, click on File > Save Configuration to open the Send
Configuration window and upload the configuration for the Avaya IP Office 500.
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26. At the Send Configuration window, verify the Immediate radio button is selected under
Configuration Reboot Mode and click the OK button to open the Service User Login prompt.
Enter valid credentials at the Service User Login prompt. Click the OK button to submit the

configuration of the above steps from the Avaya IP Office Manager and reboot the Avaya IP Office
500 immediately.
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4. Configure Avaya Communication Manager

For brevity, this section will assume the reader of these Application Notes has a basic
understanding of Avaya IP Telephony and will not cover details regarding the configuration of

Avaya Communication Manager. See the additional references in Section 8 for further
information.
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5. Configure Avaya SIP Enablement Services

Listed below are the steps used to configure the Avaya SES Server as a SIP proxy for integration
with the Avaya IP Office 500. These Application Notes assume the proper licensing as well as
initial setup for Home and Edge configuration for Avaya SES Server has been provisioned.

1. Using a web browser, enter http://<a.b.c.d> at a web browser where a.b.c.d is the IP address of
the Avaya SES Server. At the prompt, enter valid login credentials in the Logon ID and Password
fields. Click Logon when finished to display the administration and maintenance web interface.

AVAYA Integrated Management

Standard Management Solutions

2006 Avaya Inc. All rights reserved.
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2. Click Launch Administration Web Interface to open the SIP Server Management window
containing the options for Avaya SES Server administration.
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3. At the SIP Server Management window, click on System Properties under the Server
Configuration menu to view the SES configuration. If it is not populated, enter the domain name
used by the SIP environment in the SIP Domain field. Leave the remaining fields at default
settings and click the Update button. Click the Continue button at the update confirmation screen.

(not shown)

<3 Edit System Properties - Microsoft Internet Explorer
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4. At the SIP Server Management window, click on List under the Hosts menu to view hosts

configured on the Avaya SES Server. Click the Map link to display the list of address map
statements for the administered host.

2 List Hosts - Microsoft Internet Explorer,
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5. Atthe List Host Address Map window, click on Add Map In New Group to create a host
address map statement for redirecting calls to the Avaya IP Office 500.

3 List Host Address Map - Microsoft Internet Explorer

File Edit View Favorites Tools  Help 4'
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Help Exit Server: ses-hg

n
W List Host Address Map

Host 30.1.1.25
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Edit Delete To-RS1-IFO

: sip: {user)
Bdit Delete 011 .1.1.1: s060; transport=tcp
Add Another Map Add Another Contact EEIEte )
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Edit Delete Do-storez
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6. Atthe Add Host Address Map window, enter a descriptive name for identifying the address map
statement in the Name field. In the Pattern field, enter the map string used to match SIP URI
messages for the Avaya IP Office 500. The values for the matching pattern should be consistent
with the dialing digits for the Avaya IP Office extension configured in Step 20 of Section 3. Place
a check mark in the Replace URI box to indicate this pattern will be forwarded by the Host shown.
Click the Add button when finished to return to the List Host Address Map window.

Use the Linux regular expressions below for the syntax of the host address map pattern:

N
sip:
0-9
[0-9]

Match position in the SIP URI field
Indicates the protocol used

Match a specific digit

Match any digits

Indicates any digit and length

‘A Add Host Address Map - Microsoft Internet Explorer

Help Exit

Flle Edit View Favorites Tools  Help aF

Q- © B @ G| P frrore @3- B SLH B
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Add Host Address Map
Hast 30.1.1.25
Mame* [To-rz4-1P500 |
Pattern* [~sip:7[0-97* |

Replace URI

Fields marked * are required.
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7. At the List Host Address Map window, click on Add Another Contact under Commands to
add the Avaya IP Office 500 as the destination contact for the corresponding host address map.

2} List Host Address Map - Microsoft Internet Explorer

File Edit ‘“iew Faworites Tools  Help -.;
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Edit Delete To-RS51-IPC
: sip: §user)
Sl R e S S s e e
Add Another Map Add Another Contact gelete
roup
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8. At the Add Host Contact window, enter the string used for routing traffic destined for the Avaya
IP Office 500 in the Contact field. Click the Add button when finished to return to the List Host
Address Map window.

Use the Linux regular expressions below for the syntax of the host address map pattern:

sip: Indicates the protocol used

$ (user) Variable for user portion of the SIP message
@ X.X.X.X Format for the Avaya IP Office 500 IP address
5060 Port number used by TCP transport method.

transport = tcp Indicates transport method.

3 Add Host Contact - Microsoft Internet Explorer
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9. Open a telnet session to the Avaya SES Server and access the Linux shell using administrative
login credentials. At the Linux shell prompt, enter the trustedhost command to configure the
Avaya IP Office 500 as a trusted host on the Avaya SES Server. As a trusted host, the Avaya SES
Server will not issue authentication challenges for incoming SIP requests from the Avaya IP Office
500. Use the following arguments for the trustedhost command to add the Avaya IP Office 500:

-a : Add new third party trusted host
-c : Optional comment when adding a third party trusted host
-n : SES host IP address trusted host

admin@hg-ses> trustedhost —a 44.1.1.1 —n 30.1.1.25 —c ipo500

10. At the SIP Server Management window, click on the Update link to submit the configuration
to the Avaya SES Server. At the Update confirmation screen, click Continue [not shown].
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6. Verification

These Application Notes confirmed the functionality of the ARS feature in Avaya IP Office 500
using the procedures listed in the subsequent sections below. Each section will describe the
verification steps used to determine system status of the Avaya IP Office 500 and operation of the
ARS feature.

6.1. Avaya IP Office Verification

1. Open the Avaya IP Office System Status application. From Avaya IP Office System Status,
enter the IP address of the Avaya IP Office 500 in the Control Unit IP Address field and enter
valid credentials in the Username and Password fields. Click the Logon button to display the
opening page of the Avaya IP System Status application.

IP Office System Status

AVAyA IP Office System Status

Help Exit About

Online | Offline

Logon

Control Unit IP Address: [GEI RN

Services Base TCP Port:

SR ES Adwinistrator

Password:

Auto reconnect

MEP; Reviewed: Solution & Interoperability Test Lab Application Notes 39 of 47
SPOC 5/7/2007 ©2007 Avaya Inc. All Rights Reserved. ipo-ars




2. From the Avaya IP Office System Status application, click the extension created in Step 20 of
Section 3 on the Avaya IP Office 500 under the Extensions drop-down menu. Verify the
functional status of the configured extension.

IP Office System Status - IP0 500 (44.1.1.1)

IP Office System Status
B & Alarms (12} Extension Status
- s
" Extezr::'mns (KD Extension Murmber: Tmz
203 IP address: 44114
205 MAC address: 00-09-6E-10-A7-B0
206 Telephone Type: 5610
;3; Current User Extenzion Mutnber: Tmz
209 current User MName: Extn7012
210 Forwarding: Oiff
211 Twvinning: Off
M2 S
13 Do Mot Disturks: Off
214 Meszage Waiting: on
25 Mutnber of Mew Messages: 1
7008 Phane Manager Type: Mone
T009
T010
1 o Il 05.39.26
E Trunks {11} 2 Ch dle
Active Calls 3 o Idle
Resources
Trace All ] [ Pauze ] [ PFing ] [ Eack ] Call Details [ Print... ] [ Save As..

4:04:04 Phd

Oriling:
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3. Place a call from the extension configured in Step 20 of Section 3 on the Avaya IP Office 500 to
an extension configured on Avaya Communication Manger at the Main location. Verify two-way
audio and voice quality is acceptable. Click the line number configured for the SIP trunk in Steps 5
and 6 of Section 3 under the Trunks drop-down menu. Verify channel seizure of the SIP trunk for
the extension configured in Step 20 of Section 3 on the Avaya IP Office 500.

IP Office System Status - PO 500 (44.1.1.1)

IP Office System Status
Help Snapshot  LogOff  Exit  About
Statug | Lilizs
i SIP Trunk Summary
E Trunks {11}
Line: 1 Peer Domain Mame: retail.com
Line: 2 =
» Gateveay Address: 304125
Lines: 9-12 Line kurnber: 5
Lines: 13 - 16 Murmber of Administered Channels: =]
Active Calls Murnber of Channels in Use: 1
BESOUICES Adminiztered Compresszion: G711 by
Silence Suppression: Off
2 1 | 157 |Connected |00:0...|30.1.1.5/G711 Mu o] Extn 7012 Exi Oumﬁs Oz 0% Oms |4
1 Sda...
3 Idle: B
4 Icdle Sda..
a3 Iclle Gda..
5] Idle Gda..
T Idle Sda..
B e |ada.. )
9 Il Sda... (4
Trace calvetalz [ prnt., | [ sevess.

4:07:35 PM

Onling
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4. Remove the connection from the Cisco 2811 Router providing WAN access for the Avaya IP
Office 500. Place a call from the extension configured in Step 20 of Section 3 on the Avaya IP
Office 500 to an extension configured on Avaya Communication Manger at the Main location.
Verify two-way audio and voice quality is acceptable. Click the line number configured for the
ISDN-PRI trunk in Steps 7 and 8 of Section 3 under the Trunks drop-down menu. Verify channel
seizure of the ISDN-PRI trunk for the extension configured in Step 20 of Section 3 on the Avaya IP
Office 500.

IP Office System Status - PO 500 (44.1.1.1)

IP Office System Status

Help Snapshot  LogOff  Exit  About

B System
& Alarms (12) Status | tilization Summary Blarms
1+ i i
II EIEED Digital Trunk Summary
E Trunks {11}
4 Line: 1 Slat: 1 Port 1
1B Line Type: T1PRI
Line: 5 )
Lines: 9-12 Lire Subtype: Lacal
Lines: 13 - 16 Murber of Channels: 23
Active Calls Murmber of Administered Channels: 23
RESCUILES Murmber of Channels in Use: 1
i 158 Connec{_ed 00:00:12 3330010 Extr 7012, Extn 7012 ity i~
2 Idle: 03:53:20
3 Idle: 03:53:20
4 Idle: 03:53:20
5 Idle: 03:53:20 b
3 Iclle 0355520
T Idle 035320
i Idle 035320
9 Idle 035320
10 dle 135320 b
Trace Trace &l Call Details print.. | [ Savess..

4:09: 44 Phd

Online
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5. Remove the connection from the Cisco 2811 Router providing WAN access and the ISDN-PRI
connection from the Avaya IP Office 500. Place a call from the extension configured in Step 20 of
Section 3 on the Avaya IP Office 500 to an extension configured on Avaya Communication
Manger at the Main location. Verify two-way audio and voice quality is acceptable. Click the line
number configured for the analog trunk in Steps 9 and 10 of Section 3 under the Trunks drop-
down menu. Verify line seizure of the analog trunk for the extension configured in Step 20 of
Section 3 on the Avaya IP Office 500.

IP Dffice System Status - IPO 500 (44.1.1.1)

IP Office System Status

Help  Snapshot  LogOff  Exit  About

B System
B & Alarms {(13) : LHiliz gty Alarms
B Extensions (18)
B Trunks {(11)

Analog Trunk Summary

Slothiocdule: Slat: 3
Murnber of Trumks: 4
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Murmber of Trunks in Use: 1
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9 [Line: 9 Slot 3 Port...|Loop Start CLI 161 Connected 00:00:11 3330010 Extr 7012 Extn?] Outgoing
10 |Line: 10 Slot: 3 Po... |Loop Start CLI Icle 00:0:3:04
11 |Line: 11 Slat: 3 Po... |Loop Start CLI Idle 8 days 02300
12 |Line: 12 Slat: 3 Po... |Loop Start CLI Iclle S day= 02300
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4:21:41 PM

Online

MEP; Reviewed: Solution & Interoperability Test Lab Application Notes 43 of 47
SPOC 5/7/2007 ©2007 Avaya Inc. All Rights Reserved. ipo-ars




6. Open the Avaya IP Office System Monitor application and start a logging session with the
Avaya IP Office 500. Capture the live events during Step 4 of this section and view the log results
in the Avaya IP Office System Monitor. Verify ARS operation of the outgoing call and confirm the
ARS entry submitted for the ISDN-PRI trunk is activated.

769238714mS CMARS: MOVE TO ALTERNATE FORM: retail-pstn

769238714mS CMARS: FORM: retail-pstn - Received Number: 3330010
769238714mS CMARS: FOUND A SHORT CODE - short_code: 333N; - Tel: 333N -
Called Party: 3330010 - Line Group Id: 1

769238714mS CMARS: CMARSHandler : : FindActiveARSByGroupID GrouplD=1

769238714mS SipDebuglnfo: SIPTrunks: Make Target voip, line group id is 1 and
ip of 1e010119
769238714mS SipDebuglnfo: SIPTrunks cannot find a suitable SIP URI to dial out

769238715mS CMCallEvt: 0.1667.0 -1 BaseEP: NEW CMEndpoint f58dd5e8 TOTAL
NOW=4 CALL_LIST=1
769238716mS CMARS: FOUND LINE - Line Id: 1 - using line group id: 1 -

Called Number: 3330010 - Calling Number: 7012

7. Capture the live events during Step 5 of this section and view the log results in the Avaya IP
Office System Monitor. Verify ARS operation of the outgoing call and confirm the ARS entry
submitted for the analog trunk is activated.

769333234mS CMARS: MOVE TO ALTERNATE FORM: retail-analog

769333234mS CMARS: FORM: retail-analog - Received Number: 3330010
769333234mS CMARS: FOUND A SHORT CODE - short code: 333N; - Tel: 333N -
Called Party: 3330010 - Line Group Id: 9

769333234mS CMARS: CMARSHandler: :FindActiveARSByGroupID GrouplD=9

769333234mS SipDebuglnfo: SIPTrunks: Make Target voip, line group id is 9 and
ip of 1e010119
769333234mS SipDebuglnfo: SIPTrunks cannot find a suitable SIP URI to dial out

769333235mS CMCallEvt: 0.1673.0 -1 BaseEP: NEW CMEndpoint ¥58dd5dc TOTAL
NOW=4 CALL_LIST=1
769333236mS CMARS: FOUND LINE - Line 1d: 9 - using line group id: 9 -

Called Number: 3330010 - Calling Number: 7012

MEP; Reviewed: Solution & Interoperability Test Lab Application Notes 44 of 47
SPOC 5/7/2007 ©2007 Avaya Inc. All Rights Reserved. ipo-ars




6.2. Avaya SIP Enablement Services Verification

1. Open a telnet session to the Avaya SES Server and access the Linux shell using administrative
login credentials. At the Linux shell prompt, enter the trustedhost —L. command to list all trusted
hosts currently configured on the Avaya SES Server. Verify the IP address of the Avaya IP Office
500 is displayed as a trusted host in the command output.

admin@hg-ses> trustedhost —L

Third party trusted hosts.
Trusted Host IP address | SES Host IP address | Comment

7. Conclusion

These Application Notes illustrate the procedures required for configuring the Alternate Route
Selection feature on the Avaya IP Office to provide redundancy through the PSTN when WAN
access is unavailable. System options were successfully provisioned in Avaya IP Office for SIP
trunking and establishing PSTN connectivity using ISDN-PRI and analog trunks. These
Application Notes also describe some administrative steps performed for Avaya SIP Enablement
Services related to the configuration of the Avaya IP Office 500. The Avaya IP Office 500 at the
Branch location was able to communicate with Avaya Communication Manager at the Main
location through the WAN using SIP trunking. As a result of the ARS configuration, the Avaya IP
Office 500 at the Branch location was also able to communicate with Avaya Communication
Manager at the Main location through the PSTN using ISDN-PRI and analog trunks.
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