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Notice

While reasonable efforts have been made to ensure that the
information in this document is complete and accurate at the time of
printing, Avaya assumes no liability for any errors. Avaya reserves the
right to make changes and corrections to the information in this
document without the obligation to notify any person or organization of
such changes.

Documentation disclaimer

Avaya shall not be responsible for any modifications, additions, or
deletions to the original published version of this documentation unless
such modifications, additions, or deletions were performed by Avaya.
End User agree to indemnify and hold harmless Avaya, Avaya's agents,
servants and employees against all claims, lawsuits, demands and
judgments arising out of, or in connection with, subsequent
modifications, additions or deletions to this documentation, to the
extent made by End User.

Link disclaimer

Avaya is not responsible for the contents or reliability of any linked Web
sites referenced within this site or documentation(s) provided by Avaya.
Avaya is not responsible for the accuracy of any information, statement
or content provided on these sites and does not necessarily endorse
the products, services, or information described or offered within them.
Avaya does not guarantee that these links will work all the time and has
no control over the availability of the linked pages.

Warranty

Avaya provides a limited warranty on this product. Refer to your sales
agreement to establish the terms of the limited warranty. In addition,
Avaya’s standard warranty language, as well as information regarding
support for this product, while under warranty, is available to Avaya
customers and other parties through the Avaya Support Web site:
http://www.avaya.com/support. Please note that if you acquired the
product from an authorized Avaya reseller outside of the United States
and Canada, the warranty is provided to you by said Avaya reseller and
not by Avaya.

Licenses

THE SOFTWARE LICENSE TERMS AVAILABLE ON THE AVAYA
WEBSITE, HTTP://SUPPORT.AVAYA.COM/LICENSEINFO/ ARE
APPLICABLE TO ANYONE WHO DOWNLOADS, USES AND/OR
INSTALLS AVAYA SOFTWARE, PURCHASED FROM AVAYA INC.,
ANY AVAYA AFFILIATE, OR AN AUTHORIZED AVAYA RESELLER
(AS APPLICABLE) UNDER A COMMERCIAL AGREEMENT WITH
AVAYA OR AN AUTHORIZED AVAYA RESELLER. UNLESS
OTHERWISE AGREED TO BY AVAYA IN WRITING, AVAYA DOES
NOT EXTEND THIS LICENSE IF THE SOFTWARE WAS OBTAINED
FROM ANYONE OTHER THAN AVAYA, AN AVAYA AFFILIATE OR AN
AVAYA AUTHORIZED RESELLER, AND AVAYA RESERVES THE
RIGHT TO TAKE LEGAL ACTION AGAINST YOU AND ANYONE
ELSE USING OR SELLING THE SOFTWARE WITHOUT A LICENSE.
BY INSTALLING, DOWNLOADING OR USING THE SOFTWARE, OR
AUTHORIZING OTHERS TO DO SO, YOU, ON BEHALF OF
YOURSELF AND THE ENTITY FOR WHOM YOU ARE INSTALLING,
DOWNLOADING OR USING THE SOFTWARE (HEREINAFTER
REFERRED TO INTERCHANGEABLY AS “YOU” AND “END USER”),
AGREE TO THESE TERMS AND CONDITIONS AND CREATE A
BINDING CONTRACT BETWEEN YOU AND AVAYA INC. OR THE
APPLICABLE AVAYA AFFILIATE (“AVAYA”).

Avaya grants End User a license within the scope of the license types
described below. The applicable number of licenses and units of
capacity for which the license is granted will be one (1), unless a
different number of licenses or units of capacity is specified in the
Documentation or other materials available to End User. “Designated
Processor” means a single stand-alone computing device. “Server”
means a Designated Processor that hosts a software application to be
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accessed by multiple users. “Software” means the computer programs
in object code, originally licensed by Avaya and ultimately utilized by
End User, whether as stand-alone products or pre-installed on
Hardware. “Hardware” means the standard hardware originally sold by
Avaya and ultimately utilized by End User.

Concurrent User License

Concurrent User License (CU). End User may install and use the
Software on multiple Designated Processors or one or more Servers,
so long as only the licensed number of Units are accessing and using
the Software at any given time. A “Unit” means the unit on which Avaya,
at its sole discretion, bases the pricing of its licenses and can be,
without limitation, an agent, port or user, an e-mail or voice mail account
in the name of a person or corporate function (e.g., webmaster or
helpdesk), or a directory entry in the administrative database utilized
by the Software that permits one user to interface with the Software.
Units may be linked to a specific, identified Server.

Copyright

Except where expressly stated otherwise, no use should be made of
materials on this site, the Documentation(s) and Product(s) provided
by Avaya. All content on this site, the documentation(s) and the
product(s) provided by Avaya including the selection, arrangement and
design of the content is owned either by Avaya or its licensors and is
protected by copyright and other intellectual property laws including the
sui generis rights relating to the protection of databases. You may not
modify, copy, reproduce, republish, upload, post, transmit or distribute
in any way any content, in whole or in part, including any code and
software. Unauthorized reproduction, transmission, dissemination,
storage, and or use without the express written consent of Avaya can
be a criminal, as well as a civil, offense under the applicable law.

Third-party components

Certain software programs or portions thereof included in the Product
may contain software distributed under third party agreements (“Third
Party Components”), which may contain terms that expand or limit
rights to use certain portions of the Product (“Third Party Terms”).
Information regarding distributed Linux OS source code (for those
Products that have distributed the Linux OS source code), and
identifying the copyright holders of the Third Party Components and the
Third Party Terms that apply to them is available on the Avaya Support
Web site: http://www.avaya.com/support/Copyright/.

Preventing toll fraud

“Toll fraud” is the unauthorized use of your telecommunications system
by an unauthorized party (for example, a person who is not a corporate
employee, agent, subcontractor, or is not working on your company's
behalf). Be aware that there can be a risk of toll fraud associated with
your system and that, if toll fraud occurs, it can result in substantial
additional charges for your telecommunications services.

Avaya fraud intervention

If you suspect that you are being victimized by toll fraud and you need
technical assistance or support, call Technical Service Center Toll
Fraud Intervention Hotline at +1-800-643-2353 for the United States
and Canada. For additional support telephone numbers, see the Avaya
Support Web site: http://www.avaya.com/support/. Suspected security
vulnerabilities with Avaya products should be reported to Avaya by
sending mail to: securityalerts@avaya.com.

Trademarks

Avaya, the Avaya logo, Avaya Aura™ System Manager, and Avaya
Aura™ Session Manager are either registered trademarks or
trademarks of Avaya Inc. in the United States of America and/or other
jurisdictions.

All other trademarks are the property of their respective owners.
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Downloading documents

For the most current versions of documentation, see the Avaya Support
Web site: http://www.avaya.com/support

Contact Avaya Support

Avaya provides a telephone number for you to use to report problems
or to ask questions about your product. The support telephone number
is 1-800-242-2121 in the United States. For additional support
telephone numbers, see the Avaya Web site: http://www.avaya.com/
support
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Chapter 1: Overview

This document explains different scenarios about the functionality of Avaya Aura™ Session
Manager which provide a practical understanding on administering and configuring Session
Manager. This should be read in conjunction with the book Administering Avaya Aura™
Session Manager, 03-603324. The book covers the following case studies:

1. A Network Case Study
2. A New User Setup Case Study
3. A Call Handling Case Study

Refer to the book Administering Avaya Aura™ Communication Manager Server Options,
03-603479 for understanding different Communication Manager Server roles in the Session
Manager environment.

Intended Audience

This book is meant for all those who are involved in either understanding, administering and
troubleshooting Session Manager.
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Chapter 2: A Network Case Study

Overview

The following case study describes a network which uses Session Manager to provide the
following solutions:

* Harmonizing disparate PBXs, both extension lengths and brands

* \/oIP connections to SIP service providers (access to the public switched telephone
network [PSTN] via SIP signaling)

* Tail-end hop-off - maintaining calls on the internal core network as long as possible,
hopping off to the PSTN at a point where calls are local and/or where they possibly cost
less.

« Access to SIP foundation servers including Avaya Aura™ Modular Messaging.

These solutions make use of the following Session Manager features:

» Geographically redundant network session control structure

* Least cost routing

* Alternate routing around network faults based on active SIP monitoring
* Network bandwidth use limitation based on session admission control
* Load balancing

* Session (or call) detail recording.

The network

This Case Study network consists of:

» Two Session Managers in the core network for redundancy

» Communication Managers in Westminster, Highlands Ranch, New Jersey HQ, and Avaya
Labs New Jersey with differing length (3, 4, and 5-digit) dial plans

* Cisco CallManager in San Jose with a 5-digit dial plan

* A separate SIP trunk to the AT&T SIP service provider

Session Manager Case Studies June 2010 9



A Network Case Study

* A session border controller through which trunks to Verizon and hypothetical SIP service
providers can be accessed

* Modular Messaging system that serves all users in the enterprise
* A Voice Portal Service for 1-866-GO-Avaya provided in separate locations in the network.

Before beginning to administer Session Manager, we must decide:

* Domains that are used for routing. We make Session Manager authoritative for both
avaya.com and avayalabs.com. The avayalabs.com domain is used for calls originated
from the Avaya Labs NJ Communication Manager.

* The enterprise-wide dial plan and any domain-specific dial plans. Each user on one of
the PBXs can dial another user, local or remote, through a unique 7-digit enterprise-
canonical number.

* The locations that are defined for call admission control and any location-specific dial
plans.

We adopt a basic philosophy to guide us in administering adaptation and the dial plan:

* The Session Manager dial plan routes internal enterprise-wide numbers and E.164
numbers (including E.164 representations of internal numbers).

* Calling party numbers are sent from the local PBXs in their local dial plan format. These
numbers are all converted to enterprise-canonical on ingress to the Session Manager.

* Called party numbers are sent from the local PBXs in their local dial plan format. These

numbers are all converted to either enterprise-canonical numbers or E.164 on ingress to
the Session Manager.

* Calling party numbers that are in enterprise-canonical format are converted to whatever
the service provider requires when a request is forwarded by the Session Manager.

After some initial, core provisioning, for each solution, we follow the administration of this
configuration in the order recommended in Routing. This suggests defining in order, domains,

locations, adaptations, SIP entities, SIP entity links, time ranges, routing policies, and dialing
patterns.
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Core provisioning

Core provisioning

Core provisioning includes:

* The domains for which Session Manager is authoritative. However, these can be added
as more are created.

* The SIP entities for the Session Manager servers. You can add these as more entities
are created, linking other SIP entities as appropriate.

* Locations used to group entities for differing dial plans and/or bandwidth management.
Again, you can add these as necessary.

Related topics:
Domains on page 11
SIP entities for Session Managers on page 12
SIP entity for Westminster Session Manager on page 12
SIP entity for NJ Session Manager on page 13

Domains

First, we add the two domains that appear in the request-URI of INVITE messages sent by the
Communication Managers:

Domain Management

N1 More Actions =

2 Items | Refresh

] Name Type Default MNotes
O avaya.com sip d
1 avayalabs.com sip a

Select : all, Mone

The Cisco PBX and the service providers send the IP address of the Session Manager in the
request-URI. Later, we administer the Session Manager to convert this IP address into the
avaya.com domain so that calls from these entities can be routed.
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A Network Case Study

SIP entities for Session Managers

Though routing suggests finishing the locations and adaptations before beginning SIP entities,
Session Manager typed SIP entities are special in that they are not associated with a location
nor an adaptation. The other SIP entities normally have both associations. Another, possibly
more natural, course is to provision the location, adaptation and SIP entity detail for each SIP
entity in turn rather than doing all locations and adaptations before proceeding to the SIP
entities.

SIP entity for Westminster Session Manager

12

Adaptation and location are not necessary for Session Manager instances which essentially
define the core network. These are necessary only for other SIP entities.

Generally, Session Manager listens for connections on ports specified in the entity link table,
which is detailed later in this case study. If a port is specified in the Session Manager's sip
entity port table (as shown below), SIP messages which contain this Session Manager's IP
address in their Request-URI have it replaced by the domain specified in the port table. The
Cisco PBX and some service providers can send a request with the Session Manager's IP
address in the Request-URI. This port table entry is also currently necessary if SIP monitoring is
to be used to monitor connectivity between Session Manager instances within the core
network.
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Core provisioning

SIF Enftiity Details m ["cancal |
General
* Name: HAILSCD L
* FQON o TP Address: 1359 253
Type:

Notes: |Core Wastmnister

Locatian: w
Outhound Proxy: W
Time Tome:  AmericaDanvar »

Credential mame;

STP Lind: Monitoring

S1P Link Monitoring: | Use Session Managar Configuration

Entity Links

En
0 Iams | Rafresh Filter: Enzhla

SIP Endity Protacal  Port SIP Entity Port Trusted

Port
[#dd] [Pemove |

1]lk=m | Ra=fre Filter: Er
] Port Pratpeol | Defaclk Domain Flrtes
() EOS0 TCP AWAYE A
Sedact : All, Mane (0 of 1 Salecned ]
. f If |
Input Beqaired | Commi || Cancal |

SIP entity for NJ Session Manager

This differs only in minor ways from the Westminster Core Session Manager. A network with
two Session Manager instances would normally have each SIP entity connecting to both
instances so that one instance can act as backup for the other in case of network or Session
Manager failure.
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A Network Case Study

SIP Entity Detadls |_Commi || _Caneal |
Cenera
* Noarkes Ma:USIRI ¥
* FQDN or IP Address: 135,943,191

Trpe:

Notes: ore Baskingridge

Locatinn: »
Duthound Priey: ol
Time Fanes | Amencs Mew ok -

Credential name:

STP Link Monitoning

S Link Manitaring:  Use Session Manager Configuration %

Entity Links
=)
0 1tams | Rafresh Filter: Enabla
TP Entity Pratecasl = Port STP Entity * Port Trusted
Port
[#dd] [Pemove |
1]lk=m | Ra=fre Filter: Enahle

] Port Pratpeol | Defaclk Domain Flrtes

() EOS0 TCP AWAYE A

Sedact : All, Mane (0 of 1 Salecned ]

! Input BEequired = ik || C I |
np quire| | Sommi || Canoal |

So that sessions can be alternately routed through another Session Manager in the case of
network failure of connectivity between a non-Session Manager SIP entity and a particular
Session Manager, the Session Manager instances need to be connected. This connection, like
all inter-SIP entity connections, is specified with an entity link entry.

Currently, all entity links should be marked as Trusted or else they will not function. Unless
there are restrictions against its use, the inter Session Manager entity link should use the
Protocol TLS. If TLS is used by other SIP entities then it must be used, the reason being that
SIP security standards do not allow passing secure information (like media encryption keys)
over a connection where one of the inter-proxy connections is not TLS. Using TLS works,
however, even if a SIP entity does not support TLS on its connection to Session Manager.

If there were three Session Manager instances in this case study, there would need to be an
entity link between each pair, for a total of three.
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Locations

Locations

Putting SIP entities into different locations currently serves two purposes:

* Provides a way to use different dialing plans. Calls originating from SIP entities in different
locations can match different dialing pattern entries and route differently even though the
dialed address are precisely the same.

» Can be used to limit the bandwidth used between the core network and that location.

In this case study each edge SIP entity is given its own location. Locations can be created and
the location with which a given SIP entity is associated can be changed at any time.

Related topics:
Locations with managed bandwidth on page 15
Locations without managed bandwidth on page 16

Locations with managed bandwidth

In this case study the Westminster location exemplifies one where bandwidth is managed by
setting the Managed Bandwidth: value to only allow 100 simultaneous calls in or out of
Westminster. The current release of Session Manager assumes that each call to and from the
location use the Average Bandwidth per Call amount of network bandwidth. Note that the
calls that stay within the location, even if they route through Session Manager, are not counted.
Thus, the number of simultaneous calls allowed to and from that location are calculated by
dividing the Managed Bandwidth value by the Average Bandwidth per Call value. The two
values may be scaled differently, so this might not be a simple division. In the example below,
the Managed Bandwidth is 8000 Kbits/s and the Average Bandwidth per Call is 80 Kbits/
s, so the calculation is simple (8000/80 => 100). But if the Managed Bandwidth was instead 8
Mbits/s, then the 8 would need to be scaled to 8000 Kbits/s before the calculation is performed.

Incoming calls are associated with SIP entities in varying ways. If the call is associated with a
particular SIP entity, itis deemed to have come from the location associated with that SIP entity.
If a location contains location pattern IP address patterns, it can override the location

association with the SIP entity. If a SIP entity's IP address is listed explicitly in the IP address
patterns, as in this example, then there is no doubt about with which location it is associated.
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Location Details

General

* Mame: NAILSICO: Westminister

MokEs:

Managed Bandwidth: fhit/sec »
* Average Bandwidth per Call: Khit/sec =
Lacation Pattern
[odd] [ Remave_
1 [kem @ Refrest
] IF Address Pattern Fotes
(] v |135.9 43 &6

Salect: All, Mone

: Camrmit [ Cancel |

Filcer: Enable

Locations without managed bandwidth

The Research location exemplifies one without managed bandwidth. This does not mean there
is unlimited bandwidth between this location and the core, just that Session Manager does not
manage the bandwidth and does not limit the number of calls it sends to this location. There

may be other limiting factors (like the number of calls the SIP entity will accept) to which Session
Manager reacts. Simply leaving the Managed Bandwidth: field blank keeps Session Manager

from managing the bandwidth.

The advantage to having Session Manager manage bandwidth is that it recognizes bandwidth
exhaustion to a particular location before attempting to route a call there and it can then perform
alternate routing earlier than if it had to wait for the SIP entity at that end to tell it that bandwidth
was not available. Additionally Session Manager can associate multiple SIP entities with a

given location and manage the bandwidth to the entire location where each SIP entity would

not know the full bandwidth status of the location.
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Time ranges

Location Details

General

Location Pattern
[.Iu:h:l| .l Remove |
1 Ttem | Refresh
u IP Address Pattern
*135.0.42.62

Select : All, Hon=

' Mame:

Mirtes

Managed Bandwidth:

* Average Bandwidth per Call:

M LIS N1 Baskingridge: Research

Ehitfzer

khitfser ¥

Hates

[ Cornmit ] Cancel

Filkar; Ernahlz

Time ranges

These are used for alternate routing. They are not associated with any particular SIP entity,
but are needed for the specification of the ranking of routing preferences (even if routing does
not depend upon the time of day). It is useful to have defined at least the All Day time range.

Time Ranges

I | Mame

Ll S Ne SS
El wzek Day
O

Weekend

[are actoms =] (o]
Mo Tu We Th
=] 2]
=] 2]
=] 2]
O O O O

0 F & E

BEO0O®

m
B

oo

3]

Start Time
00: 00
09:00
00: 00
00: 00

End Time Mote s

2354
17:00
2354
2354

Filter: Enakile

Non-Session Manager SIP entities

The provisioning details of the non-Session Manager SIP entities is outlined as the solutions
with which they are associated are explained below. The resulting SIP entities in this case

study are listed here in the SIP Entities table. Note that currently the Type of the entity matters
only if itis Session Manager. All other types are effectively the same, though this could change
in future releases, so it is best to choose an appropriate type.

Session Manager Case Studies
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A Network Case Study

In this case study non-Session Manager SIP entities fall into one of three categories:

» PBXs that front telephones and PSTN trunks

* SIP service providers that essentially front PSTN trunks. Even though they might route
some calls entirely within their SIP network it is assumed all or a known subset of PSTN
numbers can be reached through them.

+ SIP foundation servers such as Avaya Modular Messaging or Voice Portal or any other
server that creates communication sessions with SIP.

SIP Entities
(New More dchors ~ | [commit

14 kems Refresh Filter: Enable

1 Namc E::"(t: FODM or IP Addrcss Typc Maote s

(| bt L1500 b 135.9.95.8 ;‘:‘nﬂgzr Core Westminster

1 [ACREER ] 3 155843191 ﬁ‘;f_g;gr ~ore BaskingRidge

L] ke US:mocHighlandsranch 3 hr.awars.com oM LEX

D Ry s ooy astminstar L3 13294366 —mM S3B

4| e IS M BaskingRidge:HD 3 13594367 M 253

[ R LIS ME = kingRid e Researcr J 1559 45.68 iy} E9A-5

[ hAil5:CA: Sanloge C 135,9.108 151 Other £61

r RS 100 ADRE ¥rO0 v 135.0.05.7 Gther R

O R IS DY ESTI RS Ta: M L3 mirn dr avayes com e r Modul aress aging
. ATAT Fex Aeach

O ATT ¥ 135,843,659 =R Trunl: Clobal

| HvootiekczlsE (] shel droavaya.com ST Trunk

F] erizon 3 sbol.dr.avaya.com SIP Trunk “Yerizon Business

L] APATADpAO0 3 oouJpAavaya, com Voice Portsl SP&T G0-AVETS

|:| KA s Anp800 ¥ QoL EY &Y A, COM woice Portal Main GO0-AyaT,

Harmonizing disparate PBXs

This case study has two brands of PBXs: Communication Manager and Cisco Call Manager.
Additionally the PBXs have different length extensions (or dial plans). These two aspects
require the Session Manager to adapt (that is, alter) SIP messages to the standard SIP
messaging performed by Session Manager as well as the E.164 and Enterprise Canonical
(that is, common) dial plan used in this example.

Related topics:
Adaptations for PBXs on page 19
SIP entities for PBXs on page 24
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Adaptations for PBXs

Adaptation is normally needed for all of the PBX devices that connect to the Session Manager.
They, like locations, can be created before a given PBXs SIP entity. This is particularly useful if
two PBXs might use the same adaptation. Alternatively, one can create SIP entities with blank
adaptations first and then modify the SIP entity to use a particular adaptation created later.

Adaptation digit conversion is likely the most complex aspect of and requires the most planning
for the deployment of this example.

Related topics:
Westminster PBX adaptation on page 19
NJ HQ Communication Manager adaptation on page 20
Avaya Labs research PBX adaptation on page 21
San Jose PBX adaptation on page 22

Westminster PBX adaptation

The Westminster Communication Manager has a local 5-digit dial plan (8xxxx). Each extension
can also be dialed from other systems using the 7-digit enterprise canonical number 538-
xxxx. The PBX also has DID numbers assigned; a PSTN caller can dial +1303538xxxx to reach
an extension.

This adaptation uses the DigitConversionAdapter. The Westminster PBX is set up to be
authoritative for dr.avaya.com on its network region form. This means that INVITEs sent from
Session Manager to the PBX must have dr.avaya.com in the host part of the request-URI. The
odstd parameter to the adaptation module specifies this. The PBX also uses dr.avaya.com as
the far-end domain on the signaling group to the Session Manager, which means that the P-
Asserted-Identity header of incoming INVITEs must be changed to dr.avaya.com. We use the
osrcd parameter to the adaptation module to accomplish this.

The digit conversion tables are set up accordingly. The text that is placed in the Adaptation
Module box is DigitConversionAdapter odstd=dr.avaya.com osrcd=dr.avaya.com (the
parameter osrcd means override source domain).
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Adaptation Details

* Adaptation name:
Module name:
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Mokees:

Add | | Remave I

|]||'J1l LOnNVersion Tor 1ncominrdg cans
4 [tems | Refrash

[} ™atching Pattern Min Max
i F T r 4 * 126
) il v11 * 11
] g L ' g
] * 10 * 11D

E | Ramaowe I

2 [tems Relras

1 Matching Pattern  Min Man
7] rl+1303538 '12 .1z
] - 538 .7 .7

MAILSIC f.1:hl‘a’-u:'.—tlrlln«..t:.'.'
DigitC onversionddapter

osrod=dr. svays. com

Eie:i.:;‘: Insert Digits
v 3 +

* o +

*lo 53

o +1

g::;? Inscrt Digits
+ |7

Address to
modify

both v
both -
bath i
bath -
nddress to
muodify
hioth w
hioth w

1 |
| Commit || Cancel
|oammit) | =ance)

Filker: Enzhle

Motes

Lo

m
=

AG64

L]

L
-

164
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Filter: Enahle
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NJ HQ Communication Manager adaptation

The NJ HQ Communication Manager has a local 4-digit dial plan (xxxx). Each extension can
also be dialed from other systems using the 7 digit enterprise canonical number 953-xxxx. The
PBX also has DID numbers assigned; a PSTN caller can dial +1908953xxxx to reach an

extension.

This adaptation uses the DigitConversionAdapter. The NJ HQ PBX is set up to be authoritative
for nj.avaya.com on its network region form. It also uses nj.avaya.com as the far-end domain
on the signaling group to the Session Manager. These domain conversions are specified as

parameters to the adaptation module. The text that is placed in the Adaptation Module box is
DigitConversionAdapter odstd=dr.avaya.com osrcd=dr.avaya.com
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Avaya Labs research PBX adaptation

The Avaya Labs Communication Manager has a local 3-digit dial plan (xxx). Each extension
can also be dialed from other systems using the 7-digit enterprise canonical number 696-5xxx.
The PBX also has DID numbers assigned; a PSTN caller can dial +19086965xxx to reach an
extension.

This adaptation uses the DigitConversionAdapter. The Communication Manager is set up to
be authoritative for avayalabs.com on its network region form. It also uses avayalabs.com as
the far-end domain on the signaling group to the Session Manager, which means that the P-
Asserted-Identity header of incoming INVITEs must be changed to avayalabs.com.

The text that is placed in the Adaptation Module box is DigitConversionAdapter
odstd=avayalabs.com osrcd=avayalabs.com
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Adaptation Details
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San Jose PBX adaptation

The San Jose PBX has a local 5-digit dial plan (1xxxx). This means that extensions connected
to this PBX normally dial each other by entering only five digits. Each extension can also be

dialed from other systems using the 7-digit enterprise-canonical number 661-xxxx. The PBX
also has DID (directinward dialing) numbers assigned; a PSTN caller can dial +1408661xxxx to
reach an extension. For calls made by local users, adaptation converts

* Numbers dialed by local users into enterprise canonical numbers (for example, a San
Jose user calls another San Jose user via the Session Manager)

* Local Calling party numbers into enterprise-canonical numbers (for example, San Jose
user calls a Westminster user. The calling party number displayed in Westminster is the
enterprise-canonical number)

* Calls to international numbers to E.164 format (for example, someone dials 011+digits)

+ Calls to North American numbers to E.164 format
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For calls made to the San Jose PBX, adaptation must convert:

* The called party enterprise-canonical number into a local extension number (for example,
a 661-xxxx number into a 1xxxx number)

» The E.164 number into a local extension number, for calls coming from a service provider
(for example, +1408661xxxx into 1xxxx)

This adaptation uses the CiscoAdapter to convert between the proprietary headers Cisco uses
to convey display and diversion information with the standard headers used by Avaya products.
CiscoAdapter, like all currently available adapters, can also perform digit conversion. The Cisco
PBX also needs its IP address (135.9.106.161) as the host part of the request-URI, so this
conversion is specified as a parameter (odstd, which means override destination domain).

The digit conversion tables convert between the local 1xxxx dial plan and the enterprise
canonical 661-xxxx dial plan. On ingress to the Session Manager, digit strings in the local 1xxxx
dial plan need to be converted into the enterprise canonical form. On egress from the Session
Manager, the 661-xxxx enterprise canonical numbers need to be converted into the local
extensions.

The digit conversion tables also convert dialed numbers for international calls (011+digits) or
calls within North America (10 digit, 1+10 digit) to E.164 form when requests enter the Session
Manager. Similarly, E.164 and enterprise canonical calls to local users must be converted into
local form on egress from the Session Manager.

Adaptation Details [ cormmit | [ Sanee ]
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Session Manager Case Studies June 2010 23



A Network Case Study

SIP entities for PBXs

The PBXs in this case study are shown in the SIP entity table above as type Communication
Manager or Other (though not all Other-typed SIP entities are edge PBXs). They are each
administered similarly. The FQDN/IP Address is the primary distinguishing attribute. It is used
to identify sessions as originating from that SIP entity and to where it should send messages
to establish sessions to the entity. The location associated with the SIP entity (unless
overridden) factors into the routing and the adaptation affects how the messages may be
modified.

Related topics:
Single interface on page 24
Multiple interfaces on page 25
Routing policies for PBXs on page 27
Dial patterns for PBXs enterprise canonical numbering on page 29

Single interface

The Westminster Communication Manager exemplifies one with a single interface, where its
IP address is specified. The other PBXs: Basking Ridge HQ, Basking Ridge Research, and
San Jose (even being a Cisco Call Manager) are all similar.

SIP Entity Details [[Commit ][ Cancel |

Ganeral
P ame: | WA US SO0 eaiminisler L
Y FQDMN or [P Address; 1350 4365
Type: Chi

Nates:

Location: |ha LS00 Westmarister %

Outbound Proxy: "
Tirme Fone: | AmericaDenver -
Cradentiol name:
SIP Link Manitoring
SIP Link Monitoring: | Use Ses=ion Mansgsr Corfigurabon =
Entity Links
[Ada]| [ remave |
0 temns | Refresh Fiker: Enabl=
BIF Emtity 1 Frotocnt Port SIF Cmtity 2 Part Trusted
NALIS O P g HAUE CO:Westm 9080 =
M US R e 5060 MA:UIS COesim 5060 2

Generally, PBXs do not need call detail records created for each call, so the Call Detail
Recording: field is set to none. SIP monitoring should be used for all SIP entities that support it
(and most all PBXs do), and so the value of Monitoring on/off: should be left as Use Session
Manager configuration, which allows specification of global (to this Session Manager instance)
SIP monitoring parameters.
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To define the ports and transport types supported by this SIP entity,Entity Links entries are
made. The entity link table for this SIP entity shows that this SIP entity connects to both Session
Manager instances in the network.

In both cases TCP port 5060 is used, not only for connections out to the SIP entity, but
connections in from it. SIP Entity 1 is always a Session Manager SIP entity. Conventionally,
the Name, which must be unique for all links in the system, contains some representation of
the name of the Session Manager SIP entity and that of the non-Session Manager SIP entity,
though this is not necessary. Currently, the entity link must always be marked as Trusted or

else it fails to function.

Multiple interfaces

The Highlands Ranch Communication Manager shows a SIP entity with multiple interfaces.
This might be typical of a large Communication Manager with more than one C-LAN. It allows
for redundant routing and a higher level of fault tolerance. Routing to it is handled by specifying

an FQDN for it, which resolves to multiple IP addresses.

SIP Entity Details

Ganeral

SIP Link Manitoring

Entity Links
[Ada]| [ remave |
0 [tems | Refresh
BIF Cmbify 1 Frotocel  Port
MALUS. CO = FDR
M US:hld T= Boal

¥ rame:
Y FQDMN or 17 Address;
Type:

Nates:

Locatiom:
Outbound Proxy:
Time Tone:

Credentiol narne:

SIP Link Monitoring:

WA LSS0 Highland=Ranch U
hr aay s o
Chi

444

MA: US CO:HighlandsRanch
“

AmericaDenwer -

Use Sea=ign Mansper Cordigurabon (%

SIF Cmtity 2 Part

& UE CO:High SJE1
W& S0 High E6

; Commit : Cancel |

Fiker: Enabl=

Trusted

]
5]

This particular SIP entity supports TLS, so the entity link protocol and port are adjusted

accordingly.

The FQDN in this case can either be resolved by DNS or through a locally provisioned FQDN to
IP address mapping. The latter mapping is specified in the Session Manager Element

manager's Local Host Name Resolution table
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Local Host Name Resolution

Thic page allows you to 2dd, edit, or remove local host name enzies . Host name entries on this page will override information
provided by OKS.

Local Host Mame Entries

] 1
| New | | Edit [D9I9t9| | Marg Actions =

9Items  Refresh Filter: Enatile
[]  Host Name 1P Address Port Priority Weight Transport
[l hravaya.com 125,943 .69 1 i0a 100 TLE

[ tr.zvaya.com 135.9.43 158 L 00 100 L=

This table is used both for simple FQDN to IP address mapping (like this example) plus full
port and transport specification (shown later). For the simple case, the Port and Transport
values are ignored because they are specified in the entity link table (5061 and TLS). The
convention of giving the Port a value of 1 is used to indicate this. The Priority is used, and
given that the first line has a higher priority (lower numbered value), it is always used first. The
only time the second entry is used is if a failure is encountered while using the first IP address.

To realize this connectivity, the HighlandsRanch Communication Manager requires four
signaling and trunk groups: one from each C-LAN to each of the Session Managers. The first
signaling group:

dizplay signaling-g

SICNALING GROUP

Group Munber: 1 Group Type: sip
Transport Mechod: T1=
INS Enaclsd? n

Nesr-end Mode Mame: cnoe-olsn Far-end Modz Memz: NA:US:CO
Neac—=nd Listen Poct: 5061 Fer-end Listen Pork: S0O61
Far-end Metwork Region: 1
Far—-snod DOmELLI SVAPR.CON

Bypazs I[f IP Threshold Excoeded? n

OTHF ocwer TP: rop-payload Direct IF-IP Audio Comnnmecrions? ¥
Seggion Estsblishwent Timer (min): 3 1P Audlo Hslrpilnningl h

Enable Laver 3 Teat? ¥ Iirect IP-IP Early Media? n
H.323 Station Outgoing Dircet M=dic? o Altcenate Foute Timeriseo): 4
Commencd @ N

The transport method and port match those specified in the entity link from each Session
Manager to the Communication Manager. The IMS Enabled field should not be set for standard
SIP scenarios. Level 3 tests enabled has the Communication Manager perform OPTIONS
monitoring of the Session Manager instances. The Bypass request should probably not be
enabled. Communication Manager tests if the network characteristics between its media
processors and the Session Manager are suitable for media and Communication Manager
should not be sending media to the Session Manager. The four signaling groups:
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STENAL TMSG GROITPES
Grp Group Trunk Pri I-Ch/ See¢ D-Ch/ Mz Hax Mo, Adm'd
o. Tyne FL5? Erds MNear-node Far-node MCh T3C CA T3C MNCL T3Cs
1 2ip 7 1 u] o o
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ghO0-c lan ML TS C0
11 silp v 1 u] u] i}
crnz—o lan IL: T2 T
12z 31ip s 1 u] o 1]
gEd0-c lan A: TS NI

Assuming all the SIP trunk groups associated with the signaling groups used the same group
number, an outgoing routing pattern would look like:

Pattern Humber: 2 Pattern Memez: External
SCCANY n Secure ZIF? n
Grp FRL MP& Pfx Hop Toll No. Inserced nesd 180
Ho Hrk Lt L13T Del Dlglits Q3IG
Dt Intw

1: 1 o _  _ _ _ _ o uzer
2: 2 o _  _ _ _ _ i user
3 1. o _ _ _ _ _ nusec
4: 1z u] n =T
s _ . . n user
e: 8  _ _  _ _ . . o uger

ECC TALTE TAEC CR-TEC ITC BCIE ServwicesFesture PLARM No. ITurbering LLR

[l - . Rsguest DgtE Formst

Subaddress

l: 3¥y77ra n reat _ R
Z: ¥ ¥ ¥ ¥F¥ oD ==t n=xt.
3;;;;;; T FEST - n=¥T
St yyrrye a rezt o nome
St FE¥TZEE B rest — = e i3
6: § ¥y T ¥V LN reot none

A

The Communication Manager would try each of its connections to its local Session Manager
(PBX and Session Manager NA:US:CO are both in CO) before trying the remote Session
Manager (NA:US:NJ in NJ). The LAR (look-ahead routing) field must be next on every
preference that needs to skip to the next route on an error.

Routing policies for PBXs

Routing policies indicate the rank order of a particular SIP entity. Multiple routing policies can be
associated with a dial pattern (as shown later) to specify alternate routing. Additionally, the
rank of a routing policy can be changed by the time of day. For simple PBX routing (like in this
example) specific dial patterns are associated with only one PBX and these do not vary by the
time of day. For these types of routing policies the convention is to use the SIP entity's name
as the routing policy name too.
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Routing Policies

;Ncw | Mare Actions = [Cnmmrti

Filter: Enzahle
| Hame Disabled Destination Hotes
.| MALS:MY BaskingRidae: Research (] MaUEN):BaskingRidgeResearch
| MAUS: MY BaskingRidoe: B0 O MAUS N1 BaskingRido=:Ha
4 NALS:C O Westminster a MAIUE SO Westminster
F MA:US: 20 HighlandsRanch 1 MA&:UE: SO HighlandsRanch
L MA LS Casardose a MAUS:CA Sandlise

The routing policy detail allows the association of the routing policy with the SIP entity. There
is no time-of-day routing associated with this policy so only the All Day time range is added to
the Time of Day section. Also this is not to be part of an alternate route so Ranking of 0 is used.
The dial patterns are shown here, but they are defined on another form.

Routing Policy Details

¥ ame: FAT LS OO0 es bmand e
Disabled; [
Notes:
SIP Entity as Destination
ETT FQDM or 1P Address Type Nibe s
MAUE SO Westminster 135.9.43 .66 cM S3B

Time of Day

Add -. Hcrnuvc] [ Vizw Gaps/Overlaps |

1[tem Refresh Filter: Enable

_| Ranking | Mame Mon Tue Wed Thu Fri Sat Sun Start Time End Timea Motes
[ o Al Day 00:00 23159

Salact: 2l Mome § 0 of 1 Selactad )

ial Patterns

pdd | [Remave

3 [tems | Refresh Filter: Enable

] Pattern Min Max Emergency Call SIP Domain Originating Location Motes

|:| —+1303 1z 1z -ALL- -ALL- TEHO to Westrminster
[1 -+13p3s38 iz iz -l -ALL- E.l64 to Westrinstor
u 535 7 7 -ALL- -ALL- OnMet to Westrminster
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Dial patterns for PBXs enterprise canonical numbering

The dial patterns defined in this solution allow the on-net 7-digit dialing between the disparate
PBXs.

Dial Patterns

|E More Actions = | [Curnmit]

13 Items Refresh Filter: Enatlz
] Pattern Min Max Emergency Call SIP Domain MNotes

O 253 7 7 O -hLL- anhlet to BaskingRidge:HY

O £985 7 7 O -hLL- inhet to BaskingRidge:Fesearch
O B61 7 7 O -ALL- SnMet to Sandose

O 533 7 7 O -ALL- SnMet to Westminster

O 444 7 7 O -ALL- SinMet to Highlandskanch

In the details for the dial pattern, a blank Domain indicates the pattern matches any domain.
The originating location and routing policy associated with this dial pattern are -ALL- and the
Westminster PBX SIP entity respectively. This means a session created from anywhere with
a user part of 538xxxx routes to this particular PBX. Specific originating locations could be
denied access to this dial pattern (that is, the call would be denied).

Dial Pattern Details Commit || Cancel

= Pattern; 538
* M (7
* Maw |7
Emargency Call;
SUP Doamabn: | <ol l -

Motws; |[Orfiot o Sortminsbar

Originating Locations and Rouling Policies
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'] Driginating Driginating Routing Palicy RI:]qu‘I:::n“ Routing Policy Routing
Location Name Location Nokes Hame a ¥ Destination Policy MHotes
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Select: 2l More [ 0 of 1 Seled=d )

Denied Originating Locations
[2dd] [remove]
01Itzms  Refresh Filkar: Enable

DOriginating Location Mote s
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SIP service providers

This case study depicts three SIP service providers: AT&T, Verizon, and Hypothetical. AT&T
is connected through one session boarder controller (though it could be connected directly)
while Verizon and Hypothetical are connected through a different, though shared SBC.

For connections to SIP service providers to be useful for outgoing as well as incoming traffic,
each PBX must, in addition to routing their on-net 7-digit calls, route their PSTN calls to the
Session Manager core. As seen before the 7-digit calls are routed to other PBXs while the
PSTN numbers are converted to E.164 and routed to SIP service providers (as seen in this
section).

Related topics:
SIP service provider adaptations on page 30
AT&T adaptation on page 30
Verizon adaptation on page 31
Hypothetical adaptation on page 32

SIP service provider adaptations

SIP service providers typically send in digit strings formatted for the calling area in which the
service is provided. In North America they may be 10- or 7-digit called and calling party
numbers. For outgoing calls (relative to the Session Manager network) they may allow only
calling party numbers from a block of purchased ones (that is, those they route into the Session
Manager network over the SIP facility). Adaptation can be used for the necessary conversions.

AT&T adaptation

When a request comes in from AT&T, the calling and called party numbers is 10 digits for calls
originated from North America and E.164 for international calls. Session Manager converts the
called party number to E.164 form.

When sending requests to AT&T, Session Manager has to convert calling and called party
numbers. AT&T requires that the host part of the request-URI be their IP address (in this
example, 135.9.43.69). The called party number must be sent in the request-URI as either
011+ digits for international calls or as a 10-digit North American number. The calling party
number must be sent as a 10-digit number.

This adaptation uses the AttAdapter, which does digit conversion and strips the History-Info
header from requests, as the AT&T network is not compatible with this header that is used by
Communication Manager. The IP address supplied by AT&T must be specified as a parameter
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to convert the host-part of the request-URI. Thus, the text to enter in the Adaptation Module
box is AttAdapter odstd=135.9.43.69.

Adaptation Details |[ cancel]

T
* Adaplation name: M A TET
Fierse sl mame: A tacapter

Padube parameter: odstce 17, a3, H
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d *i+ * 4 * 36 *L a1l hboth il E.164 toint
] T4l *+ 12 * 12 *L hboth il E.164 to MA
C J 0 0 arigination  » n]
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C J 0 0 arigination  » n]
] B95 7 ki o a0z I EC to MNA
C J 0 0 arigination  » n]
] 053 7 ki o a0z I EC to MNA

Verizon adaptation

Verizon adaptation is similar to AT&T adaptation, with these differences:

* Verizon uses the VerizonAdaptation adaptation module. This module does digit
conversion and converts the History-Info header to a Diversion header and vice-versa.

* In this case study the Verizon connection and the following Hypothetical service provider
connection is done through a common session border controller (SBC). The conversion
of the domain in the SIP message request URI to the IP address of the Verizon gateway is
handled by the SBC.
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Adaptation Details [commt |[ Cancel]
“ Adaptation name: NacVenson
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Hypothetical adaptation

The basic DigitConversionAdapter may suffice for adapting connectivity to other SIP service
providers. Alternatively, some adaptation functions could be provided by an external SBC
which is used in this particular case study, leaving the DigitConversionAdapter to simply
convert digit fields in the SIP message.

When a request comes in from Hypothetical, the calling and called party numbers are 10 digits
for calls originated from North America and E.164 for international calls. Session Manager
converts the called party number to the E.164 form.

When sending requests to Hypothetical, Session Manager has to convert calling and called
party numbers. Hypothetical requires that the host part of the request-URI be “hyposp.com”
and that DNS be used to locate the correct server. The called party number must be sent in
the request-URI as either 011+ digits for international calls or as a 1+10 digit North American
number. The calling party number must be sent as a 10-digit number.

When calls originate from one of the PBXs, the calling party numbers are in the enterprise-
canonical format. On egress to Hypothetical, these numbers must be converted to 10-digit
North American numbers. The Digit Conversion for Outgoing Calls table below has been set
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up to do this. The choice of the origination address in the Address to modify column indicates
that only calling party numbers (in the P-Asserted-Identity header) of the request is modified.
The choice of the destination in the rule that converts E.164 to North American format indicates
that only the Request-URI is modified.

This adaptation uses the DigitConversionAdapter. The hyposp.com domain must be specified
as a parameter to convert the host-part of the request-URI. Also, Hypothetical requires the
'user=phone' parameter in the request-URI. This is entered in the Egress URI Parameters
box on the form.

Ada ptatlﬂn DEta"S Camrnit || Cancal

* Aadaptation nome:  MNe:Hypolhstic alse

Modile nami | DIQIEE G vars A & pter

rodule para
Earess LIRE Paramelers:  wsers oh o]

Pl

Digit Conwersion for Incoming Calls

m Hermowve

2 [tems  Refrzzk Filter: Enzble
[} Matching Pattern HMim MHax g?!:ﬁ:t: Insert Digits ?nd;lliri::s i Holes

1 H] 10 10 ] + both ¥ M. America to E.184

1 H] 11 36 ] + both ¥  toE.lg4

Selects A, Mane (0 of 2 Selecred )

Digit Conversion for Qutgeing Calls

m Hermowve

6 [tems | Refrask Filter: Enzble
"] Matching Pattern HMin Hax g:’!:f'tt: Insert Digits r"‘n"n'fi'igjs i Notes

rl + + a6 1 0l1 destination * E.164 toint

rl +1 12 12 1 destination * E.164 to MA

1 528 7 7 1] a0z origination Calling party EC to M. Am,

1 GBEL 7 7 1] q0E origination Calling party EC to M. Am,

1 626 7 7 1] ang origination Calling party EC to M. Am,

1 953 7 7 1] ang origination Calling party EC to M. Am,

Note that the Adaptation Module and Egress URI Parameters fields allow free format text.
These fields scroll horizontally so their complete values may not show on the form without
active selection and scrolling (as seen in this particular example). Additionally, the system does
not validate the values in these fields, so enter these values carefully.

SIP entities for SIP service providers

SIP service provider connections differ from edge PBXs in various ways. Normally they are
connected through session border controllers, and they require call detail recording. In this
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case study there are three SIP service provider connections: one, AT&T, is connected through a
dedicated SBC while the other two, Hypothetical and Verizon, share an SBC. Other minor
differences are highlighted.

Related topics:
Single SIP entity behind SBC on page 34
Multiple SIP entities behind SBC on page 35

Single SIP entity behind SBC

A single connection behind an SBC has the characteristic that the IP address of the SBC can be
considered to represent the one and only SIP entity behind it. There is no reason to distinguish
messages coming from the SBC from those intended for the SIP entity. The SIP entity
configuration looks similar to that of any other SIP entity.

SIP Entity Details [[Commit ][ Cancel |

General
* Mame: | ATT B v
Y FQDMN or [P Address; 13504363
Type:  SIP Tnk

Nates: | ATET FlesReach

Location: |pa 500 ATT-P0OF b

Outbound Proxy: "
Tirme Fone: | AmericaDenver -
Cradentiol name:
SIP Link Manitoring
SIP Link Monitoring: | Use Ses=ion Mansgsr Corfigurabon =
Entity Links
[Ada]| [ remave |
0 temns | Refresh Fiker: Enabl=
BIF Emtity 1 Frotocnt Port SIF Cmtity 2 Part Trusted
NALUS: CO uor SIED ATT SIE0 el
WA LS R g SIED ATT DR 5]

In this example the IP address of the SBC is used. The Type is marked SIP Trunk for
categorization.

The Call Detail Recording: field is set at egress, meaning that all sessions established out to
this SIP entity are recorded. Incoming sessions are not recorded, unless they route out to a
SIP entity that is marked for egress or both CDR recording.

Again, an entity link must be created for each Session Manager to this SIP entity, in this case
UDP is the Protocol used, though the SBC could be used to translate the UDP supported by
AT&T to TCP. The SBC must also be willing to accept messages from each Session Manager
and route messages to either Session Manager (in case of network or Session Manager
failure).
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Multiple SIP entities behind SBC

In this example, both the Verizon and Hypothetical service providers are behind an SBC at an
IP address specified by an FQDN. We do not have an entry in the Local Host Name Resolution
table for this. The Session Manager goes to the network's DNS server to resolve the IP

address.

SIP Entity Details

General

SIP Link Monitering

Entity Linds
[Ada | [ Remowe |
0 Iterns | Refresh

SIF Cmtiey 1 Frogoonk Fart

NA:LIE: CO TCP SIED
Wi US:hU TP SIED

b pame:
' FQDM or 1P Address;
Type:

Mates;

Lecation:
Cutbound Proxy:
Time Tone:

Credential name:

SIP Link Monitoring:

Wen2on . ’
ahc ] ok avaya.com
SIP Trk

enizan Bushess

MNECUS N WenzonePOR %

W

AmeiicalNew_York 8

Use Ses=ion Manager Cordigurabion |
SIF Cmbiry 2 Fart
Vizon S0ED
“arizon FOE0

; Commit : Cancel |

Fiker: Enable

Trusted

=]
3]

The entity links specified for this SIP entity use the standard ports for TCP.

The Hypothetical service provider's gateway, behind the SBC, is located in the same location as
that of Verizon, so any bandwidth management for that location applies to both SIP entities.
The time zone, used for time-of-day routing differs. Although this may sound strange (same
location, but different time zone), it is an artifact of grouping them together for bandwidth
management. Both, in this case study, are reached over the same physical communication link
to the SBC, but behind that, their respective gateways are located in different time zones and
the tariffs they specify have different rates depending upon the time zone in which the gateways
are located. Additionally, Hypothetical does not support any form of SIP monitoring, so this is
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disabled on the SIP entity form.

SIP Entity Details

General

SIP Link Monitering

Entity Linds
[Ada | [ Remowe |

0 [tems | Refresh

b pame:
' FQDM or 1P Address;
Type:

Mates;

Lecation:
Cutbound Proxy:
Time Tone:

Credential name:

SIP Link Monitoring:

HypocheticalSF
shol o aaya.com

SIP Tk

MNECUS N WenzonePOR %

W

Aenencatlhigago

Digable montonrg

; Commit : Cancel |

Fiker: Enable

SIF Cmtiey 1 Frogoonk Fart SIF Emtity 2 Fart Triested

NA:LIE: CO T3 EOE3 Hypathetical 3P 62 Wl
Wi US:hU LS B3 Hypohetical 3P 062 ]

The special entity link administration is what makes this configuration possible. Notice that the
ports are different and nonstandard on both sides of the entity link. The SBC must be
programmed to send messages from Hypothetical's gateway to port 5062 using the TLS
protocol and must be willing to accept connections to port 5062 and forward those messages to
Hypothetical (the ports could have been different). Using the different ports is what allows the
Session Manager to distinguish the traffic from the same SBC IP address to be from different
SIP entities.

Routing policies for SIP service providers

The routing polices Alternate-AT&T, Alternate-Verizon, and HypotheticalSP are the primary
policies that route to the SIP service providers. The Alternate-BaskingRidge polices are for
tail-end hop-off (discussed later), and the Ap800 polices are for some SIP foundation servers
(also discussed later).
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Routing Policies

.Nﬂ, | Mare actions ~ J |_Cnmn'|rti
15 ltems Refresh Fiker: Enable
I | Mame Disabled  Destination Motes
[ Aftar ate oTeT (] aTT 1 - primary
| aftermate-BaskingRidoe: Hij (] MU N BaskingRidg=;Ho prefer on Weekends
O Aftemate-Baskingridge: Research a MAUE: S askingRidgsResearch prefer an Week Days
1 Afennabe-Wenzon (] \enzon 2 - secandary
(] ADS00 APAC L O AP ADpETD 1 ARAC
[ L0000 APAL 2 0 MALEADpEOD 2 MA
[ ADBO0 MA 1 O NA LIS AppBOn 1 NA
O 40800 MA 2 O OPACIADREOD 2 PG
.4 HypotheticalsP O Hroothztical3P

Related topics:
Simple routing policy for routing policies for SIP service providers on page 37
Alternative routing policy for routing policies for SIP service providers on page 38

Simple routing policy for routing policies for SIP service providers

The HypotheticalSP is a simple routing policy. No alternate routing to it is anticipated, so it
has a single Rank 0 time of day entry. A unique dial pattern references this policy and no other.

Routing Palicy Details [commtt|[ Cancal]

General

* Mame: Hypotetca!Se

Disabled: [0

motes: |
SIP Entity as Destination
[ Sclcct]
Mame FODM or IP Address Typc Notes
Hypoth=tical3F shoi.dr.avaya. com SIF Trurk

Time of Day

[ Add-j . Remove ] [ Wiz Gnus,l"Dvcrlaps:E

L tem Refrash Filtar: Enzhie
[ | Ranking | Mame = Mon Tue wed Thu Frl sat Sun start Time End Time Motes
Ll o all Day 0000 23:59
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Alternative routing policy for routing policies for SIP service

providers

The Alternate-AT&T and Alternate-Verizon routing policies are meant to work in concert. The
convention used here is to name such routing policies with the Alternate prefix and put their
relative ranking in the Notes field. Here the Alternate-AT&T policy has a 10 ranking while the
Alternate-Verizon has 20, so any dial pattern that references both of these routing policies

prefers Alternate-AT&T.

Another convention is to rank policies in increments of 10 at the start. This allows insertion of
intermediately ranked policies without having to renumber all that would come later.

Note that when routing sessions, the Session Manager chooses the lower ranked routing policy

for one of three reasons:

» SIP monitoring has declared all endpoints identified by the all higher ranked policies as

down.

* This call fails to route (due to a bad return code or TimerB failure).

* This call fails to route due to managed bandwidth being exhausted to the destination

location.

Routing Policy Details

" Nome: Algrnate-ATET
Disabied: [

Motes: 1-prmany

SIP Entity as Destination

[Sclcc‘tJ

Mame FODH or IP Address
aTT 135.243.69
Time of Day

Add Femawe J l Vigw Gaps/Overlaps

1Item Refresh

[ | Ranking Name 7 Mon Tue

[T Al Day

Select: &ll, Mone ¢ O of 1 Selscted )

Type
SIF Trunk

wed Thu Fri

| Sommit || Cancel |

Motes
&TET Flex Reach Global

Filbar: Enzhla
Sat Sun Start Time End Time Notes
000 2359
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Routing Palicy Details Commit || Canes|

" Name: Alternale-Veszorn
Disabled: [T
MNotes: 2-secondaryg
SIP Entity as Destination

[SclcctJ

Mame FODMN or IP Addrcss Typc Motes
Werzon shcl.dr.avars.com STF Trunk Werizon Flusiness
Time of Day

I Add | | Remove J [ Vicw Gops/Overlaps J

L tem Refrash Filter: Enable
[ ] Ranking | Mame = Mon Tue wed Thu Fr Sat sun Start Thme End Time Hotes
1 =zo all Day o0: 00 23:59

Select: Al None ( 0 of 1 Sel=cted )

Dial patterns for SIP service providers

The E.164 dial pattern entries exist mainly because our case study network is connected to
the PSTN through SIP service providers. They fall into four categories, marked in the Notes
field:

* APP route directly to a SIP foundation server (see below). These are marked.
* TEHO for Tail-End Hop-Off (see below)

» E.164 route DID numbers from the SIP service provider to the proper PBX. The relatively
low number of entries of this type result from the PBXs in question owning the full bank
of DID numbers (for example, the Westminster PBX owns all numbers +13035380000 to
+13035389999). If this were not the case, the discrepancy could be solved with more
entries, either with a larger set of more explicit ones to route fewer numbers to the given
PBX, or with more explicit ones that route exceptions elsewhere (like the +13035389077
entry).

* PSTN (the + entries) are very general patterns which essentially match any E.164 number
not matched by a more explicit entry.

As shown in all the adaptations, all the PBXs and incoming service provider calls have their
destination addresses converted to E.164 (that is, a + is prepended), so that matching dial
patterns can be more uniform and predictable.
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Note that the first + entry in the table below is distinct from the second, because it only applies if
the destination has a domain of avayalabs.com, while the second pattern matches any other
domain.

The four entries:

Dial Patterns
Maw INnr\e notons ¥ ICommitJ
18 Items  Refresh Fitter: Enable
[ | Pattern Min Max Emergency Call SIP omain M otes
O }1BERGS2 202 1z 1z O -ALL- LFP: G0 OWATN,
1 +1303A5AGRSOTT iz 1z ] -ALL- AFP: Modular Messaaing
(] +10902253 iz 12 O SALL- E.184 to BaskingRidge:HO
[ o ANl Y iz 1z O -l E.1&54 to BaskingRidge:Resaarch
L | #1750t 1e 12 O -ALL- E.164 to HighlandsRanch
|:| F140856 1z 1z O -ALL- E.LE4 to zanloce
1 +1303530 iz iz ] ~hlL- E.154 o Westminster
| + 1 it O awayalabs. com PETM wia SIF Service Providers
F] I 1 26 O -ALL- PETH wia SIP Service Providers
| +1908 1z 1z O -l TEHO to RaskingRidge
O F1202 1z 1z O ~AlL- TEHD to Westminster

Related topics:
Simple routing policy for dial patterns for SIP service providers example on page 40
Alternative routing policy for dial patterns for SIP service providers on page 41

Simple routing policy for dial patterns for SIP service providers
example

The simple case dictates that any session destined for any E.164 address with the domain
avayalabs.com routes only using the HypotheticalSP routing policy. In this case study the
avayalabs.com domain is used by the BaskingRidge:Research SIP entity. Therefore all E.
164 numbers that do not match any of the other patterns are routed using the HypotheticalSP
SIP service provider.
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Dial Pattern Details [ commit | [ zanssl |

* Battecn: 1
AL TET R
* Blax: He
EanErasncy Call;
1P Demater | 3¥ayalabsicom

Pdatass:
Originating Locations and Routing Policies

@: REMowe

Llk=m  Refresh Filter: Enatile
[| Originating Lecation  Originating Lecation  Routing Policy Founn®  moutina Policy Reouting Policy
Mame MoOteES Mame Di ¥ Destination MOtES
isabled
[0 -aLL- &ny Locotions Hypathetical SP HrootheticalSP

Alternative routing policy for dial patterns for SIP service providers

This dial pattern entry performs two distinct route selections for all E.164 numbers (except
those to the avayalabs.com domain). If the originating location is SanJose, then the
HypotheticalSP service provider is used. Any other originating location selects (using alternate
routing) the Alternate-AT&T and Alternate-Verizon routing policies.
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Dial Pattern Details

® Pattern: +1
*oMin: 1
* Mau: 36
Emargency Coll: 07
SIP Domalbn: | 80l b

Motes: PSTH wia SIP Service Providers

Originating Locations and Routing Policies

@ Remove

3lEms  Refresh

|:| Driginating Location Originating Routing Policy
Mame Location Motes Name

[0 news:casaniose HypotheticalsP

O -awu- &ny Locations alternate-aTRT

O -awu- Any Locations Alternate-Werizon

Select: all, More [ 0 of 3 Selected )

Denied Originating Locations

@ Remove

Ol=ms  Refreczh

Driginating Loc ation

oo Routing Policy

Policy D
Disablad Destination
Hypothetical SP
ATT
Werizan
Notes

| commit

Filker: Enahble

Routing Policy
Mote s

1 - primary

Z - secondary

Filter: Enahle

Tail-end hop-off

TEHO builds on the E.164 routing to the SIP service providers and relies on the same
fundamental assumption that PBXs route their PSTN calls into the Session Manager core.
Select E.164 patterns route first or exclusively to a PBX which has PSTN trunks of its own to
handle the call. In this case study both BaskingRidge PBXs can handle calls to the 908 area
code. The dial pattern entry identifies one of four route policies.

42  Session Manager Case Studies

June 2010



Tail-end hop-off

Dial Pattern Details

* Pattern:
= mtinT

= M

SIF Domain:

Maten:

[ 2da] ¢)
4 Imms | Refrash
0 Driginating Driginating
Location Hame Location Hotes

0 -aLL- ary Locations
| -fLL- Any Locations
L] -alL- AMy Locations
[ -ALL- Ay Locations

Select: All, Mane [ O of 4 Salecsad )

Emergency Call: 7]

AL >

TEMO to fazkingRdge]

Originating Locations and Routing Policies

Filter: Enable

Routing
Routing Policy Mame Policy Routing Policy Destination
Disabled
ERLEieL s Mé; US:N1 BeskingRidge:Research
BaskingRidge:Rezearch sUaih]DaskingRidge:Resea
Altermate-

BaskingRidge:HG M Us:MIBaskingRidgeHQ
Altermate-aTaT ATT

Altermate-Yenzon Varizon

Routing
Policy
Motes
prafer on
Week Days
prefer on
Weekeands
L - primary

2 - secondary

The Alternate-AT&T and Alternate-Verizon entries were shown before. They have ranks for 10
and 20, respectively. The other entries Alternate-BaskingRidge:Research and Alternate-
BaskingRidge:HQ are shown below to have time-of-day varying ranks.

Routing Policy Details

Disabled:

nNOtEs;

SIP Entity as Destination

a e
MALIENBazkingRidge:Rresearch

Time of Day

[ Add-j . Remove ] [ Wiz Gnus,l"Dvcrlaps:E

2 [tems | Refrash

[ | Ranking | Mame = Mon
O 1 week Day

0o oz W eakend

Salact: &l Mone { O of 2 Selacted )

* Nome: | Alternate-BaskmgRi

prefer on

dige: Resaarch

wankdays

FODM or TP Address Type Wotes
135.9.43 66 M 626-5
Filtar: Enzhie
Tue wed Thu Fri sat Sun Start Time End Time Motes
o0 o0 2559
000 23:50

| Commit Cancel |

BaskingRidge:Research has a rank of 1 on weekdays and a rank of 2 on weekends and
BaskingRidge:HQ has a rank of 2 on weekdays and a rank of 1 on weekends.
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Routing Palicy Details Commit || Cancal

* pame: Altemate-Baskngricge: WD
Disabled:

motes: prafer on waskerds

SIP Entity as Destination

[SclcctJ
Mame FODH or IP Addrcss Typc Motes
MAIE: 1B azkingRidg=:HD 155.2.43.67 [mii} ELE]
Time of Day

[ Add | Remove J [ Wiz GBDS,I'ID'\’CHGDS._

2 [tems | Refresh Filter: Enzhble
] Ranking | Mame = Mon Tue Wed Thu Fri Sat Sun Start Time End Time Hotes
O 1 waeksnd o000 23159
[ week Day 000 2359

Select: Al Mone | 0 of 2 Selected )

Thus the routing policy (and so SIP entity) ordering is as such:

* Weekdays:

- BaskingRidge:Research
- BaskingRidge:HQ
- AT&T
- Verizon
* Weekends:
- BaskingRidge:HQ
- BaskingRidge:Research
- AT&T
- Verizon

Itis desirable for the two BaskingRidge PBXs to be able to make use of the SIP service provider
trunks even for 908 area code calls if their PSTN trunks are in use or out of service. To do this,
and to make configuration of the PBXs routing simpler they route all their PSTN calls into the
Session Manager core. A potential problem is when the 908 area code calls get routed back
to them. If no consideration is made for this, the calls are simply routed back to the Session
Manager core only to potentially loop back into the very same PBX. To avoid this, adaptation
for the PBXs changes the destination address so that the PBX can recognize it as needing
routing out of its PSTN trunk rather than back into the Session Manager core.

Adaptation for BaskingRidge:Research:
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Digit Conversion for Qutgeing Calls

[Add: IRcmoch
3 [tems | Refrash Filtar: Enzble
] Hatching Pattern  Min Maw g::glﬁ Insert Digits f‘n'zdd:?;’ i Notes
(] +1908 -1z -1z -1 *anoo both b TEHO 000 == W owill use local
L +19086365 S12 S12 i E] toth | E64to 3-digit extension
L 6365 S S c 4 loth e EC to 3-digit extension
Select: Al None ( O of 3 Selected )

The +1908 entry modifies all 908 area code numbers to be destined for *9-000-1-908-xxx-
xxxx. The PBX must recognize this to be a specially routed number. In the case of this
Communication Manager, the *9 is the ARS access code and the 000 is an otherwise
nondialable digit string that can be used for this unique identification.

SIP foundation servers

The two SIP application types shown in this case study are Modular Messaging and Voice
Portal. Both of these applications handle incoming and outgoing calls, although Modular
Messaging primarily handles incoming calls. Like any SIP entity, adaptation for digit conversion
can be used, but that is needed primarily for existing Modular Messaging or Voice Portal
applications with existing dial plans. New applications can be provisioned to use the full length
E.164 numbers (save possibly to delete and add the +) internally.

Related topics:
Modular Messaging on page 45
Voice Portal-like SIP application service on page 48

Modular Messaging

On each Communication Manager system, Modular Messaging is associated with a hunt group
and assigned a routing digit string to route covered and direct sessions with media and a Voice
Mail handle for message waiting indication subscriptions and notifications. Both types of
sessions must be routed by Session Manager from each supported Communication Manager
to the appropriate Modular Messaging system.

On the Communication Managers in this case study the following hunt group data is entered:
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46

Woilce Mall Number

3035355077 L

Woice Mall Handle

HUNT CROUP

Message Center: Sip-adjunct

Boucing Digits
[2.g., [LARSARS hocess Cods)
o

The number 3035389077 is routed through a dial pattern entry:

Dlial Pattern Details

[ Add | | Remeove ]

[] Driginating
Location Hame

driginating

0 -aw-

Salact: all, More [ 0 of 1 Selactad )

HEF Domaln:

Motns:

Location Notes

Any Locstions

" MaE: 12

L geney Call: 7]

L e

AP pedul artdn s s agirg

Originating Locations and Fouting Policies

Routing Policy RPD:IE:HG Routing Policy
e ulsahlZd Destination

Wi Modul arMecs aging MAUS oSO westminstsr ME

Cormmit || Cancsl

Filear: Enable

Roubing
Folicy Notes

that identifies a SIP entity. CDR can be on, and it might be interesting to track calls into the
Modular Messaging system, though the Modular Messaging system itself has an internal CDR
capability. It may also be useful to implement bandwidth management on the Modular
Messaging system in its own location, but it has also has a way of limiting calls. What is
interesting is the load balancing between the multiple message access servers (MASs) within a
Modular Messaging system. And in this particular case the local host name resolution table is
used to provide the multiple IP addresses as well as the port and transport information needed

to contact the MASs.
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SIF Entity Details [ Commit ][ Cance |
General
ame: |nds U COREImInIE SR E
' FQDN or 1P Address; | Foirdrasie @ o
Type:  Dihar

Mates: | Modulzifdessagng

Location: |MaLIS:COMiestminister ¥
Cutbound Proxy: w
Time Tone: |AmenicalDerver 8
Credential name:

SIP Link Monitering
SIP Link Monitoring: | Use Ses=ion Manaper Condigurabon

Entity Linds
[Ada | [ Remowe |

0 [tems | Refresh Fiker: Enable

SIF Cmtiey 1 Frogoonk Fart SIF Emtity 2 Fart Triested

hALIS E0 Ti:P S0EO P S DOwes S0RD i
W US:h) LES] ] M UE COves  S0E0 2

With entity links from both the Session Managers, checking Override Port & Transport with
DNS SRV on the SIP entity form indicates that both the Port and Protocol (aka Transport) on
the SIP entity form are ignored. The convention used here is that a Port value of 1 indicates
that both are ignored.

SRV records within the DNS server accessed by the Session Managers could be used to
provide the necessary overridden information, butitis much easier to include this information in
the Local Host Name Resolution table:

Local Host Name Resolution

This page allows vou to add, edt, ar remove locsl host name ertriss. Host name sntries on this page will ovsrrids
informatbon provided by DMS.

Local Host Mame Entries

g Items  Refresh Filter: Enatblz
[ Host Mame IP Address PoOrt Priority welght Transport
[ i dravaya . com 135.9.45 34 5061 1 10 s

[ mmdravaya.com 135,043,332 1158 1 20 TLS

In this particular case TLS connections are made to port 5061 of both of the MASs at the
indicated IP addresses. Load balancing is done on a statistically weighted basis, because each
MAS is at the same priority. About 10/30 (or one third) of the calls are given to the MAS at
135.9.43.34 while two-thirds of the calls go to the other. This ratio is valid over many calls.
There is a possibility that for any given small set of calls, more or less than 1/3 of the calls go to
the first MAS.

The message waiting indication subscribe and notify sessions are routed with the handle
specified in Communication Manager (mm@avaya.com in this case). Handles are currently
routed using the regular expressions table:
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Regular Expression

General

Pattern

mrnidhayaya com

Routing Policy
add | PErmowve
1I=m Refres

L]
=

HName

N& ModularMessaging

Details

Rank Drder Deny Motes

] L

Filk=r: Enahle

Disabled Destination Motes

MNA&UE; COswe strninster MM

Commit || Cancsl

The pattern here is very precise with no meta character pattern matching symbols only because
a specific handle needs to be matched. The fewer the meta characters, the more efficient the
match. The routing policy selected by this match is the same one selected by the dial pattern of
the number associated with the Communication Manager hunt group (that is, +13035389077).

Voice Portal-like SIP application service

The other SIP application service shown in this case study is similar to how calls are routed
to a Voice Portal. The Voice Portal administration itself is not shown nor is this application fully
set up to make outgoing calls. Adaptation would most likely be necessary for this.

This Voice Portal-like application is reached when 1-866-GO-AVAYA is dialed. The dial pattern

is quite complex:
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Dial Pattern Details Commit | Cancel

Chemr st
® Pattern: -lEGE4EEaZ00

® omiim: (13

* eams 1

Emorgency Cabll; 7]
S DramalnT | L -

MEtoE: APRGO Avara)

Orginating Locatons and Routing Policies

add | | Remove

6 Ik=ms  FRefresh File=r: Enahle

Routing

- Driginating Location Originating Routing Policy Palic Routing Policy Routing Policy
Mame Location Motes Name : E Destination Motes
Disabled
[ aPac: 1M TokyoiShinjuko Sp200 apac 1 AP Appd00 1 apac
[0 apacrTolyo shinguku BpE0D APAC 2 MA (LIS AppEnn ZMNA
[ aPACaU:Syoney Ap200 apP&C 1 APAC AR 0D 1Lap&c
ARac Al S ydne LpEon AP&C 2 M& LS appand ZMA
ey p pp
1 ~iLL- Amy Locations ApE00 MA 2 APAC: AppEO0 2 apac
L] == Any Locations SApann A1 N& LS appd 0o 1MA
Select: all, Mare [ 0 of 6 Selected )
Denied Originating Lecations
add | | Remove
FItems  Refresh Fil=r: Enable
Motes

Originating Loc ation

N US: CASanlose

T E: SO estminster

Mg U5 WiBaskingRidos: Reszarch

ENElE] =

To paraphrase the routing policy selection, without actually listing the routing policies
themselves:

+ SIP entities in the locations Tokyo and Sydney prefer the APAC:App800 foundation server
(a SIP entity) and falls back to the NA:US:App800 server. There are, however, no SIP
entities associated with these locations yet.

« All other SIP entities (including the ones defined in this case study PBX and SIP service
provider alike) prefer the NA:US:App800 server.

* SIP entities in the SanJose, Westminster, and BaskingRidge:Research locations cannot
route calls to this dial pattern. The calls are denied.
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50

The SIP entities for the foundation servers are similar.

SIP Entity Details
General
b pame:
' FQDM or 1P Address;
Type:
Mates;
Location:
Cutbound Proxy:
Time Tone:
Credential name:
SIP Link Manitoring
SIP Link Monitoring:
Entity Linds
[2dd] [ Remove |
0 Iterns | Refresh
BIF EmbEy 1 Frotocni  Port
[[ERU=R ] TE Efus]
MLLISCD e 51

i Commit [ Cancel -

APALApRED] U
0. B8 R0
“Wnica Portal

APAL GO-AVAYA
APACIP: Tokyo Shirjucy

W

AsiafTokyo w

Use Ses=ion Manager Cordigurabion |

Fit=r: Enable
SIF ERbEy 2 Part Trssted
APAL Appd) 1 =]
APA i ppA00 1 #

They have different FQDNSs, are in different locations and time zones, but they both choose to
override the port and transport specified in the entity link.

SIP Entity Details
General
b pame:
' FQDM or 1P Address;
Type:
Mates;
Location:
Cutbound Proxy:
Time Tone:
Credential name:
SIP Link Manitoring
SIP Link Monitoring:
Entity Linds
[2dd] [ Remove |
0 Iterns | Refresh
BIF EmbEy 1 Frotocni  Port
Il L G0 TE Efus]
ML LIS e 51

i Commit [ Cancel -

A LIS AppEo0 '
HO.a¥aya.com
“Wnica Portal

MAIN GORAVAYA
M LISRLL =

W

AmericaMew_ Yok 8

Use Ses=ion Manager Cordigurabion |

Fiker: Enable
SIP TRty 2 Part Trissted
HAUS:AppE00 1 =]
NRUS:;ESDD 1 ]

The Local Host Name Resolution table shows why this override is necessary at least in the
case of the NA:US:App800 SIP entity. The APAC:App800 SIP entity just has one associated
IP address that uses the standard TLS port.
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Local Host Mame Entries

| Nzw | E} Osleta | I More Actions * J

9Items  Refresh Filter: Enatile
[]  Host Name IP Address Port Priority Weight Transport
[l go.avaracom 135.9.95.101 S5BO00 100 iD TCF

] go.avars.com 135.9.95.100 SSEOD 100 30 LS

[ ge.avarzcom 135.0.43.20 cLeln im0 &0 TLE

[l ooaverscom 135.3,95. 102 SRAE00 im0 in LUDP

[1 aojpavayz.cam 135.98 96,98 =081 100 100 TLE

The NA:US:App800 SIPentity chooses one of four different server IP addresses based on a
total weight of 100. Ten percent of the time it goes to 135.9.95.101 with TCP, 30% to
135.9.95.100 with TLS, 50% to 135.9.43.29 with TLS, and the remaining 10% to 135.9.95.102
with UDP.
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Chapter 3: A New User Setup Case Study

Overview

Fred Flintstone just joined our Highlands Ranch office. He is the new Network Engineer and
will be working in the Network Management group. The following case study describes the
necessary steps for adding Fred as a user and registering his user profile with a Session
Manager for accessing enhanced enterprise call handling facilities through

* an application sequence (with CM feature server and other applications)
» modular messaging mailbox
* telephone set

thereby providing the option of choosing his preferred communication devices.

Before user setup is done, it is important to synchronize the CM Station Data to System
Manager as shown in the section Synchronize CM station data to the System Manager. The
various stages for the user setup are listed as follows:

1. Adding a SIP entity for the Session Manager (with listen ports)

N

Adding the Session Manager instances (for both primary and secondary Session
Manager)

Adding SIP Domains

Adding Application Sequences
Adding Survivability Server
Adding Home Location

Adding a User (SIP end-point)

N o gk~ e

Synchronize Communication Manager station data to the
System Manager

The Communication System Manager interface is used to synchronize Communication
Manager station data to the System Manager database.
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1. Each Communication Manager must be administered as an Entity using the

Manage Elements web page located at Elements > Inventory > Manage Elements
in the navigation menu. The main page shows all of the administered entities and
for those corresponding to Communication Manager, the Type column indicates
CM.

Application M anage me nt

Manage Elements

Endpnints

Feature Management »
Entities
T antiry

anage Elements [ HEW | [ More Actions =

Upgrade Manag ement

Discovered Inventury OItems | Refresh | Show [ALL »

Discovery Manadement

Name Node Type ¥ersion  Descripbon

Synchronization Mo racords found,

Templates

Session Managar

. Click the New button and select CM to add a new Communication Manager entity. In
the New CM Instance page, under the Application section, enter the name of the

Communication Manager instance and specify the management IP address for the
Communication Manager (the address that is used for SAT login) in the Node field.

New CM Instance

Application | Port | Access Point | SMMP Attributes | attributes |
Expand all | Collapse all

Application =

* Name 135.8.147.75

* Type |CM

j Feset

Description

* Node 135.9.147.75]
CMIP Address for SSH SAT Access

Port *

Access Point *

3. The default (none) is OK for the SNMP Attributes section.
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4. Finally, the Communication Manager SAT login information must be configured in
the Attributes section. For most users (for SSH SAT login), enter the SAT login in
the Login field and the associated password in the Password field. Click the

Commit button on the bottom of the page.

Attributes =

* Login |init
SSH SAT Login user
and password

Password esssss

onfirm Password ssssss
A Is SSH Connection

* Port 5022
Alternate IP Address

RSA SSH Fingerprint { Primary IP)

RSA SSH Fingerprint { Alternate IP)

Use defaults here Is ASG Enabled [
for typical S.'::‘.H e
SAT connection
Confirm ASG Key
l Location

5. Automatic CM Data Synchronization — After a Communication Manager has been
added as an entity, it is automatically scheduled for an initial and subsequent
incremental daily data synchronization. The synchronization status can be viewed
for each Communication Manager using Elements > Inventory > Synchronization
> Communication System in the navigation menu. Each Communication Manager
is displayed in the table as shown below. The Last Sync Time column indicates the
status of when the last data sync completed or the phase of synchronization for the

current sync job in progress.

svhchronize CM DatasLaunch Element Cut Through #

2lbems Hefeash

L Dot 22, 2009

Oet 22, 2003

it Elament Nanie | FODNFIP Address  Last Sync Time  Syne Type

a5 014
I 1db 21800 135 .9.147.73 020025 &M Incremental  § Completed
cmld -nG00

Filter: Enahle

Location  Software ¥ersion

RO15¢.02.1.015.0
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Adding a SIP entity for the Session Manager

1. You need to add a SIP entity as a Session Manager instance and hence you need to
ensure that the SIP entity has been added in the Routing application as a SIP entity
with type Session Manager.

SIP Entity Detalls m [ Caneal |
General
* Mame; NALSCD L]
© FQDMN or TP ddress: 135.9.95.
Type:

Notes: |Core Wastmrister

Location: -
Cuthound Proxy: -
Time Tome:  AamericaDanuer w

Credential mame;

SIP Linds Maonitoring

SIP Link monitoring: | Use Session Managar Corfiguration

Entity Links
)
0 ltams | Fafresh Filter: Enzila

SIP Entity t Pratecal  Port SIP Endity & Port Trusted

Port
[#ad] [(Pemove ]

1lb=m | Refre Filter: Enzhle
] Port Pratecel | Defaclt Demain Flrtes
O GOS0 TCP & AVAYE A
SERct: Al Nane (0 of 1 Salectad |
i
* Input Beguired | Commi || Canmal |

—

2. If not, you can create a SIP entity using Routing > SIP Entities.

3. You also need to specify Listen Port under Entity Links in Personal Settings screen.
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Adding the Session Manager Instance

Adding the Session Manager Instance

Add Session Manager

arera
Expand all| Collapse

ey ity Maduls |k
all

General =

Description
*Management Access Polnt Host Name TP

*Direct Routing to Endpaints

Security Module =

SIP Entity TP Address

“mMetwork Mask
*Default Goatevray
*Call Control PHE
“Q0S Priority
“Speed & Duplex

WLAN 1D

NIC Bonding =

ARP Interval (msecs) (100
ARP Target 1P
ARP Targer 190

ARP Targel IP

Momorng =

Enable Manitoring

anding | Manitaring | CO&

“SIP Entity MName

Cammit Cancel |
Personal Frofile Manager (PPM) - Cornaction Sattings | Event Sarver
Wz LIS CO w
1359958
Enable

255.255,.255.0
135.2.95.8
<40

(=]

Ayt i

Enable Bonding []

Driver Monitering Mode | ARP Monitoring

Link Monitoring Frequency {msecs)
Dovin Delay (msecs)

Up Delay (msecs)

]

You need to administer the Session Manager (where Fred’s phone will be registered)
using Elements > Session Manager > Session Manager Administration.
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Adding Domains

Domain Management

Mew Maore Actions =

2 Items | Refresh

] Name Type Default Notes
0 avaya.com sip O
[0 avayalabs.com sip O

Select ; All, Mone

Fred’s phone number is captured as a SIP handle as 538000@avaya.com where part
of the SIP handle is a domain (avaya.com). Therefore, administer the domain using
the Routing application (Routing > Domains). Enter the domain's name and select

type sip

Adding Application Sequences

Fred can have an Origination Application Sequence and a Termination Application Sequence
as his preferred way of handling calls. When a call is made from the user, a Session Manager
will route the call through the origination sequence. Whereas when a call is made to the user, a
Session Manager will route the call through the termination sequence. For details on
configuring an Application Sequence, refer to the Call Handling Case Study.

Adding a Home Location

When this user calls numbers that are not associated with an administered user, dial-plan rules
will be applied to complete the call based on this home location regardless of the physical

location of the SIP device used to make the call.
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Adding the Survivability Server

Dial plan rules are applied using Routing > Dial Patterns.

Location Details

General

Laocation Pattern

1 Item @ Refrest
- IPF Address Pattern

B ¥ |135.9 .43 56

Salect : All, Mone

* Mame: NAILSICO W Estminizter

Managed Bandwidth;

* Awerage Bandwidth per Call:

: Commit [ Cancel |

khit'sec =

Khit/sec =

Filter: Enable

Motes

Add a location using Routing > Locations as a Home Location element for Fred's
Communication Profile. A Home Location can be specified to support mobility for the
currently displayed user. A selection is mandatory.

Adding the Survivability Server

Prerequisites

To use a Branch Session Manager as a Survivability Server, you need to add a SIP entity of

type “Session Manager” .

For local survivability, a Survivability Server can be specified to provide survivability
communication services for devices associated with a Communication Profile in the event that
local connectivity to Session Manager instances in the Aura Core is lost. This is optional and

is required only for survivability.
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Add Branch Session Manager

General | Security Module | Monitoring | Personal Profile Manager (PRM) - Connection Settings | Event Server |
Expand all | Collapse all

General =

*SIP Entity Mame |hsm2-8300-5m%
Description
*Management Access Point Host NamefIP |135.9.147.117

*Main CM for LSP |asmS-cm v View/add CM Systems

*Direct Routing to Endpoints | Enable +

Adaptation for Trunk Gateway | MNone A

Security Module =

SIP Entity IP Address

*Network Mask [255, 255.255.0

*Default Gateway |135.9.147.254

For administering Branch Session Manager as a Survivability Server, go to Elements >
Session Manager > Session Manager Administration and click New on the Branch
Session Manager Instances section of Session Manager Administration screen.

Adding a User (SIP end-point)

For basic setup of Fred's user profile, you need to complete the following sections in User

Management application. Navigate to Users > Manage Users , click New and enter the
following information:

1. General

2. ldentity

3. Communication Profile
4. Default Contact List
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General section

General #

¥ Last Name: flintstone
* First Name: fred

middle Name:

Description:

In User Management module, the general section allows you to specify the basic information
about Fred's profile. In the General section,

1. Enter the Fred's last name and first name.

2. Enter a description in the Description field. This field is optional.

Identity section

. Scroll to the Identity section.

Identity *
* Login Mame:
. * Authentication Type:
Web Login
for User SMGR Login Password:

* Password:
+ Confirm Password:
Shared Communication Profile Password:

Confirm Password:

Localized Display Mame:

Endpoint Display Mame:

Endpoint
Settings

Honorofic:
Language Preference:

Time Zone:

Basic

L

!

Phone
Password

Enter a Login Name for Fred. This is the unique system login name given to Fred
and takes the form of username@domain (enterprise canonical number) which is
used to create the Fred's primary handle.
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3. Select the Authentication Type as Basic.

4. Enter an System Manager Login Password and confirm it. The password must start
with an alpha (lower or upper case) character.

5. Enter the Shared Communication Profile Password. The password must be in
numeric characters. This is the password that is used when logging in to the phone.

6. Enterthe Localized Display Name of the Fred. This is the name that is displayed as
the calling party.

7. Enter the full text name of the user for Endpoint Display Name.

Address section

In the Address section, add mailing address details of Fred in the Identity section.

Address

e [ chooseshared address |

1 Item

|:| o ) | R L e ) Address Type 0 Street Locality Mame: Postal Code: - Province Country o0
E Fred Flintstore affice United States
Seledh Al Mone (0 of 1 salecmad)

Communication Profile section

Fred may have one or more Communication Profiles for registering one or more SIP user
handles (phone extensions) to the Session Manager. This will enable Fred to define (optional)
an origination and termination application sequence as his preferred call routing method.

To register a SIP phone with Session Manager, at least one Communication Profile must be
administered containing the Session Manager related details and must have defined at least
one Communication Address of type SIP. The handles may also be associated with a
Communication Manager station and/or messaging subscriber. You can specify the following
information in Fred's Communication Profile:

A communication address can be used to communicate with the contact. This can be a phone
number, e-mail address, SIP or IM of the contact. One or more communication addresses for
Fred is defined in relation to handle plus domain in userinfo@domainpart format when routing a
communication interaction to Fred. For Fred, the communication address is set as shown in
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the figure below,

Communication Profile =

[New] ;Dnne ] | Cancel

Mame=

}  Primary
Seladt ; Hone
* MName: |Pnmary
pDefault: [
Communication Address ®

Users SIF handles (phone extansions)

Type Handle Dannain

N Reeords found

Type: | Avaya SIP v
1 Fully Qualified nddrass‘: S2R0000 T avayauom ¥
Extension o

In Communication Address section,

1. Select Type which specifies the type of the handle which is set as Avaya SIP. Types
are specified as followed:

2. Enter the phone extension in the Fully Qualified Address field and finally select
the correct domain from the drop-down menu.

Handle is a unigue communication address for Fred which is set as 6380000 and
the name of the domain with which the handle is registered is set as avaya.com.
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Session Manager section

64

[]Session Manager Profile =

* Primary Session Manager

Secondary Session Manager

Origination Application Sequence
Termination Application Sequence
Survivability Server

* Home Location

Select

(Mone)

(Mone)
(Mone)
(Mone)

Select

w

Primary Secondary Maximum

Primary Secondary Maximum

In the Session Manager Profile section, you can associate Fred with a Primary and
Secondary Session Manager , specify Origination and Termination Application
Sequences, a Survivability Server (e.g. Branch Session Manager), and also specify a
Home Location for this user. Fred's phones will register with the selected Session
Manager. Calls from or to Fred's phone will be routed through the selected origination

or termination applications sequences respectively.

Home Location is a mandatory input field to support mobile users. Locations are
administered using Routing > Locations.
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Endpoint Profile section (CM Station association)

In Station Profile section, specify the Communication Manager station association for Fred as
per the following cases:

OEndpaoint Profile =
* System |Select v
Use Existing Endpoints [

* Extension

* Template | Select/Reset v
Set Type
Security Code
* port |Q

Voice Mail Number

Delete Endpoint on Unassign of Endpoint 0
from User

[1™Messaging Profile =
* System |Select v
Use Existing Subscriber on System [ ]
* Mailbox Number
* Template | Select/Reset v

* Password

Delete Subscriber on Unassign of 0
Subscriber from User

1. Associate Fred with an existing station

1. Select the previously administered Communication Manager entity in the System
drop-down menu.

2. Check the Use Existing Endpoints check box.
3. Enter (or select when prompted) the extension for the station.

4. Optionally, the template for the station, security code and/or port values for this
station can be changed.
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For a new station

2. Add a new station on the Communication Manager for Fred

1. Select the previously administered Communication Manager entity in the System
drop-down menu.

Enter (or select when prompted) the extension for the station.
Select a phone template for the Fred's phone.

Enter (or select when prompted) a value for the Port.

o &~ DN

Optionally, enter a value for the Security Code.

Messaging Profile section

In the Messaging Profile section, specify the association of a subscriber mailbox for Fred. You
can include the following details:

1. Add messaging system on which you need to add Fred.

2. Add template (system defined and user defined) you want to associate with Fred.
Templates are defined in the Communication System Management module.

3. Add mailbox number for Fred.

Default Contact List

Fred can optionally be given a default Contact List by expanding the Contact List section toward
the bottom of the page and pressing the Add button to select already administered users as
contacts.

' Note:

These contacts are transferred to Fred’s phone if the phone supports contacts feature.
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Overview

This case study shows call handling as per user's preferred set of applications using
Application Sequence functionality or as per some enterprise dial pattern using Implicit User
functionality. Some examples of such applications are as follows:

* Do-not call and selective call lists
« Caller-ID manipulation — Outsourcers or partners calling “on behalf of’ their customer

 Conference bridge selector — Use built in 6-party conferencing first, then automatically
switch to conference bridge (internal or hosted) if greater capacity needed

+ Call Screener — Could be activated if user is in a meeting or depending on their presence
status

* Selective call recording
* Call transcription/archiving

Scenario Definition

This scenario shows how a call from Barney for Fred is handled using Fred's Application
Sequencing definition of his Communication Profile at Termination side.

Session Manager Case Studies June 2010 67



A Call Handling Case Study

Origination Side Sequencing

IHVITE >

1. Barney makes an outbound call.
2. Session Manager signals the originating applications associated with Barney.

3. The DND Application (Do Not Call) verifies that the called party (Fred) is not listed
in “Do Not Call” registry.

4. After verification, it forwards the call to Session Manager.
5. Session Manager sequences to the next application in the sequence
Termination Side Sequencing

b A

Media Sﬁl‘\.’&l Call Screening

I 3
App /II Blocker
l|

1. Session Manager gets INVITE from Trunk.
2. Session Manager signals the Terminal Applications for the Called Party (Fred).
3. The Call Blocker application does not block call.
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4. Session Manager signals the next application.

5. The call screening application checks Fred’s status.

6. If Fred is Busy, call screening application forwards request to Media Server.
7. The Media Server plays custom message accordingly.

Using Application Sequence

Application Sequence functionality enables you to define and manage a set of applications for
call sequencing as per user’s Communication Profile. Some of the steps are outlined as
follows:

1. You should setup application sequences before users are assigned.
2. All applications should use Communication Manager as part of the sequence.

3. Administer Communication Manager SIP entity beforehand using Routing > SIP
Entities.

4. Associate the user with a particular Session Manager instance and an application
sequence as the originating and terminating sets as shown in the New User Setup
Case Study.

Adding an Application (e.g. CM Feature Server)

1. Add the Feature Server SIP Entity — You need to add the Communication Manager
feature server as a SIP Entity in the Routing application.

2. Add the Application — The Communication Manager feature server can now be
administered as an application using the Session Manager application.

 For administering applications, use Elements > Session Manager >
Application Configuration > Applications. The main page displays a list of
currently administered applications. Click the New button to add a new
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application.

Applications

This page allows rou to add, edit, or removes spolications for avsilabls STP Entities,

Applcation Entries

[] App-licatiu-n MName sLp Ent'lt}" b hnr bty Déscriptiun- e
[ DdNDApg DD &g

L Media Server Medis Server

L Call Screening App Call Screening App

[ Call Blacker Call Blocker

[ ACM ACM

» Enter a name for the application as ACM and select the associated
Communication Manager feature server for the SIP Entity input. Also select
the CM System for this Communication Manager (you need to add an entity
of type CM previously using Elements > Inventory > Manage Applications )
for the data synchronization to System Manager.

Application Editor

Application Editor

*Name ACM

*SIP Entity | ACM _ *__CM from Routing > SIP Entities

‘M Ed_d-CM added on Elements
YIEYS

System for | ACM , j- Refresh | M > Inventory > Manage

SIP Entity Systems Applications (for data

synchronisation to
System Manager)

Description

Add other applications to be added in the Fred's Application Sequence.

Note:

By itself, an application cannot be associated with a user. Only application
sequences consisting of one or more applications assigned in an order can be
associated with a user for call routing.
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Creating an Application Sequence from Existing
Applications

1. The Application Sequences web page is located below the Applications page

(Elements > Session Manager > Application Configuration > Application
Sequences). The main page displays all currently administered Application
Sequences. Press the New button to add a new sequence.

Application Sequences

This pags allows you to add, edit, or remove sequences of applications,

Application Sequences
o

1Tkem  Refrash

S mlame s Description:
M CrigSegion
M TermSegdpp

Splact s all, More [0 of 1 Seloced )

2. Name the application sequence and click the (+) icon next to an available application
(such as the Communication Manager Feature Server — ACM). Now, the selected
application (ACM) will get added in the Applications in this Sequence table. This
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suggests that ACM is now a part of the Application Sequence.

Application Sequence Editor

sequence Name

Neme Termsegipp,  Name the Sequence
Description
Applications in this Sequence
* Tkem This table shows the current applications in the Sequence
. SEqUENCE
~ oederifirstto | Name SIP Entity Mandatory Lesceiption
last)
0 = = % Medis Server Media Server \L\ deseriotion
selact ol hone 0 oof 1 selacmed ) .
’ et o Checked means that calls will

fail if they cannot be routed

available applications thn:-ugh this applicaﬂ'on

Click + to add an application

8 kems Relresbe= jn the application sequence
e S[P Enfity Description
DD DD ApE

Filker: Enzble

FHDNDANY

+  hledia Server Medlia Server

+  Call Screening App Call Screening App
+ Call Blocker Call Blocker

+  ACM ACH

Administering Implicit Users

The Implicit User functionality allows routing calls to and/or from a specified dial pattern through
application sequences. This is similar to specifying an origination and termination application
sequence for a user, but it allows application sequencing to be applied to any dial pattern as
opposed to a phone number for a user's registered phone. However at first, a match on an
explicit users dial pattern is attempted. If no match is found, then an attempt is made to match
on an implicit user. Some of the important points about Implicit Users are:

* Implicit users are not registered users

* Users can be on Third Party PBXs

* Also includes DCP, Analog or H.323 CM users

* |[dentified by phone numbers or extensions

» Can have Origination and Termination application sequences

To create an Implicit User rule:
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1. From the navigation pane on the System Manager Common Console, click
Elements > Session Manager > Application Configuration > Implicit Users to
open the Implicit Users screen.

[T e T Y = e T TN A =T

Implicit Users

Thiz page allaws you to defins rules for implicit uzsrs .

Implicit User Pules

Mew; B i Delete

13ter Refresh Filter; Enzhbls

& ‘Pattern: - 0 S Min © Max:. o SIF - Origination Application - Termination Application coDescriptdon
Domain Sequence Sequence

- 203534000 10 10 Avaya.com M Feature Server

Selact all; Morz £ 0of L selectad ]

2. Click New. The Implicit User Rule Editor screen appears. The pattern, min and max
input fields are similar to those on the Dial Pattern web page and are used to specify
adial pattern. The SIP Domain field allows restricting the origination and termination
application sequencing to calls from or to a matching phone number on the specified

Implicit User Rule Editor Commit| Cancel|

Implicit User Rule Editor

* Pattern  |3035394000
* Min 10
* Max 10

Description

sIp -
Domoin Ivo¥a.Lom |
Origination

Application | Select Origination Application Sequenca.., j
Sequence

Termination
Applicotion | CH Feature Server =l
Sequence

“Required commit| Cancel

3. On the Implicit User Rule Editor screen, enter the appropriate information and click
Commit.
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