-

Cisco Voice Solution
- Voice over IP + IP Telephony

Enterprise Systems Engineer

Market Adoption:
VoIP Growth vs. PBX

100% @uiarter-on- -1 6%.
QuafteérGrowth Source:

Phillips Infotech
d000PhBEeS
PERDAY

* 850 new customers in Q1’01
8 customers 2000+ phones

installed

+ 33 customers 500-2000
phones installed

> 1400 customers 50-550
phones’installed

IP Telephony PBX
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Why Voice over IP

Primary Benefit - Cost

1345_06_2000_c3  ©2000, Cisco Systems, Inc. 3

Voice Technologies Compression

Only Level Possible
in a PBX

Wideband

PSTN/PBX

G.722
G.711 64-256k

64k

2008
1345_06_2000_c3 ®©2000, Cisco Systems, Inc. 4

Copyright © 2000, Cisco Systems, Inc. All rights reserved. Printed in USA.
Presentation_ID.scr



2008
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Voice Quality Guidelines

Compression Method
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2008
1345

Router Voice Interfaces

Switch

@ Switch I

FXO FXS T1/PRI T1/PRI

E

&M E&M

FXO—Foreign Exchange Office
FXS—Foreign Exchange Station
E&M—Ear and Mouth
PRI—Primary Rate Interface
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Converged Network

Infrastructure Choices

Voice Network IPD

N

PSTN

2008
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Catalyst
Backbone "’_.
Gigabit Ethernet 4N 41> Switches
I / __________ \R°“te’s
i )
AN KA
| I\; [\
=], i |
Today-Separate Infrastructures End User PG

ata

—

[\letwork

\
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Choices...

Converged Network

(Data over V0|ce)

Converged Network
(V0|ceN|deo Is Data)

2008
1345_06_2000_c3
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o Systems, Inc.

- N IS
p

\I/ \I/
7 l\ .II\

AL

/

IP Telephony
to the Desktop

e

\ A N
~ OR
"/‘ ] /,,,,:/’ \ /
- Catalyst \ % \
Backbone pa
Gigabit Ethernet Switches
Routers

cfa:l

Video Desktop

9

2008
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Enterprise Voice Evolution

to IP Telephon

e
Ve IP WAN
Router/GW Router/GW

Toll Bypass

End-to-End IP Telephony with Application Enablement
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Cisco AVVID System Architecture

Distributed Adaptive

Call Processing
Call Admission,
Call Routing

Infrastructure
Cisco I0S®
Network Services

L
e
Manageabl Gateway R

Clients = 'V

\'/i&eo Soft Phone -

2008
1345_06_2000_c3  ©2000, Cisco Systems, Inc.

Legacy voice/data Internetworking

PBX Functionality Breaks Down into Four Categories

Switching Fabric
Call
Pracessing / Call Processing
A
X4 B
4" Trunk Connections /'*~/ —
h -~ Tie
Switchin, N . —
g . Line
—__—
Trunk P e
Connections

PBX

24

\

Ve
o

2008
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New World Voice Architecture

IP Telephony Replaces PBX Architecture

MCS 7800
Series Server

Call
Processing

| Ethernet
LAN Switch

1 l"""_‘- Connectlons

v
' 'l."}j SW|tch|ng

IP Phones/ [l . ‘
Softphone
Clients

Voice-Enabled
Router or Gateway

Connections

2008
1345_06_2000_c3  ©2000, Cisco Systems, Inc. 13

IP Telephony Components

Voice Messaging/
Applications

Call Processing

Voice enabled Switches /

 VSM Resources/
Video o
End- = NETWORK
points
IP Phones/ PSTN Gateway/Router
Endpoints QoS Enabled WAN Infrastructure

2008
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Cluster Recommendations
Up to 2500 Users

M ;'_': Publisher

- PrimanyzGallVManager
2 { =n )
CWB- $1=% | Users 1-2500

A cluster of two CallManagers
Single active CallManager
Dedicated publisher also acts as a standby

2008
1345_06_2000_c3  ©2000, Cisco Systems, Inc. 17

Cluster Recommendations

Up to 5000 Users

Publisher:

SHEZSUD)

Primziry Calllilzrzg
Usars 2301

k':ﬂ;s Uslelziney

C—j_rgel ¢
il

=D _t E :_

2008
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Cluster Recommendations

Up to 10,000 Users

i

Publisher: P,

y Czlllzinzger
Usars |=2300

y Calllzinziear Hacuncdzney
S2r35 500173500 STOUDS! .

2008
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Making a Call

IP Telephone to IP Telephone

€D off-Hook and Digit Stimulus &) Ring

@) E.164 lookup for phone B @ off-Hook

@ Call setup request to phone B @ RTP Stream Established
CallManager

_9

<=1
> < E.164 lookup Skinny:Station (IP’Phone)
TAPI(Soft Phone)

Call Setup

IP. Phone SignalingiProtocols

Call Setup

Ringback Ring

(5]

Offhook

6

RTP Audio Stream (UDP Port 16384+)

IP Phone A IP Phone B

2008
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Making a Call

IP Phone to H.323 Gatewa

€) off-Hook and Digit Stimulus @) H.323 Connect
9 Setup Media Stream Command

6 Play Tone Commands
6 Audio Stream Established

€@ H.323 Setup

CallManager

x1003

1345_06_2000_c3  ©2000, Cisco Systems, Inc.

Selecting the Proper Gateway

Wzl Provides PITI Accsss agd PBCgisicoggsaiiytie

Gzlt

CallManager

- G

/f\‘

Gateway Selection Criteria o

Voice Port density requirements
Support for required PSTN signaling types

Support for required WAN interfaces and QoS

2008
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Cisco Voice Gateways

Integratediygital
andiAnaleY
GatewaysHor: 8 Port T1/E1
Gatalysti6000
EamilyiSwitches

24 Port FXS (Telco)

Cisco AS5300
Standalone Digital
Gateways DT-24+, Cisco MC3810
DE-30+
1 -
Standalone Cisco 3600 _‘n
Analog Gateways .
AS and AT |
Cisco 2600
VG-200 Standalone Analog
and Digital Gateway
Cisco 1750 (Modular, 10S-Based)
2008
1345_06_2000_c3 ©2000, Cisco Systems, Inc. 23

PSTN/PBX Signaling Support

2008
1345_06_2000_c3 ©2000, Cisco Systems, Inc. 24
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Most Common Gateway Choices

Office

2008
1345_06_2000_c3  ©2000, Cisco Systems, Inc. 25

CallManager Dial Plan Functions

Flexible Call Routing—Multiple paths to destination
Digit Manipulation—Adding and stripping digits

Call Restrictions—Who can dial where

CallManager
1002 ‘g?—

215-555-XXXX

I
E‘/ Router/GW

1001

2008
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Dial Plan Goal Tran

Does the WAN have sufficient
resources to place call?

Yes
User dials
555-1212 Call ﬁi
Managerjgdl | v N_ CCMstrips 1st
\\ N\ 3 digits for

IP Phones

Router/GW

CCM inserts “1408”
for PSTN
“Dynamic Alternate Routing”

sparent

Automatic Route Selection

“1212” sent to remote site
Proper QoS Ensured

“1408-555-1212” sent to PSTN

User dials
555-1212

2008
1345_06_2000_c3

©2000, Cisco Systems, Inc.

IP WAN goes down or not enough resources

CallManager Dial Plan
Architecture
Route . Digit
Pattern Manipulation
Digit Manipulation on v
a per Route Group Basis Route
(Overrides the Route Pattern) List
1st 2nd
Choice /No No“:hoice
Try2nd 1Y 3rd
Route Choice Cho_lce Route
(If Available)
Group Group
l\ 1st Cho,iceJ ‘an choice
Route Groups
@’ ~ ., Point to Devices %%
IPWAN _ PSTN
- - - o — — - — /\ ;/\¥//7/
Devices assigned in Route Groups : 1
{2 |
1. Gateways CallManager | AP
2. Remote CallManagers Cluster L = ——— = Remote
5(3)9055i 06_2000_c3  ©2000, Cisco Systems, Inc. Site 28
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Configuring Calling Restrictions

San Jose

Employee Lobby
Phones Phones

Access Code of “9”
for local PSTN calls

2008
1345_06_2000_c3  ©2000, Cisco Systems, Inc

Partition Assignment
“Local” = All SJ IP Phones
“PSTN” =“9” Route Pattern
“Foreign” = “8” Route Pattern

Calling Search Space
“Local-Only” = Local

“PSTN-Only” = Local + PSTN
“Unrestricted” = Local, PSTN, Foreign

IP Phone Calling Search

Space Assignment

Staff-A IP Phones = “PSTN-Only”
Staff-B IP Phones = “Unrestricted”
Lobby IP Phones = “Local”

Employees—May dial anywhere
Lobby Phones—Only can dial internal to SJ

End-Point

Connectivity Options

Copyright © 2000, Cisco Systems, Inc. All rights reserved. Printed in USA.
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End-point Connectivity Options

@ 2 da &

@ e b =g

1345_06_2000_c3  ©2000, Cisco Systems, Inc. 31

Power to IP phones
3 Ways to Power IP Phones

]
> Inline Power *

v’ Needs Powered Linecards Jor Catalyst Switches |
v Uses Pairs 2 & 3 (same as Ethernet) for delivering power

[ E—
> Wall Power =

v’ Needs DC Converter for connecting IP Phone to Wall Outlet

> External Power

v Needs External Power Patch Panel
V' Patch Panel delivers power over Pairs 1 & 4

Combination of ways can be used for redundancy

2008
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Automatic Subnet Placement

and In-line Power

Phone VLAN = 200 PCVLAN=3

__

IP Phone: IP Desktop PC:

1802.1Q/p Subnet B IP Subnet A

4 Wires 4 Wires | |
43V DC Power [ﬁ g_
ha o
10/100 Ethernet

10/100 Ethernet

New in-line
power on
Catalyst®
Switches

2008
1345_06_2000_c3  ©2000, Cisco Systems, Inc

IP Addressing
IP. Address Plan

Each IP Phone needs an address
Configure phones statically or use DHCP
Addressing Options:
Double current address space

Phones on separate subnets

Phones in a different address space
(Real Addresses or Private Addresses)

2008
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IP Addressing

Deployment IP phones

P Phone + PC on
Same Switch Ports

1 71.68.249.100
—

h 10.1.1.1
|

IP Phone + PC on
Same Switch Ports

171.63.249.100
p—

A
[B 171.68.249.101

1
= =
| IP Phone uses
Real IP_ Addresses x'10.0.0.0” Networ!

2008
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Catalyst 6000 Power
Reference Chart

Product Power Required

Sup1A + PFC + 2GBIC’s 2.5A

48-Port 10/100 Ethernet 2.7A

Cisco IP Phone 0.15A

Fully Loaded Inline Power Module w/48 Phones 10A
8-Port GE (W/GBIC’s) 2A

16-Port GE (MT-RJ) 2.5A

16-Port GE (W/GBIC’s) 2.8A
24-Port 100FX (MT-RJ) 2A

24-Port Analog FXS Gateway 1.6A
8-Port T1/E1 Gateway OR DSP Farm 2A
Multi-layer Switched Feature Card (MSFC) 0.8A

Ipgryisor; Unl

o
)

2008
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No. of Phones -~ Power Supply

Single PS or 2 PS’s
Configured in
Redundant Mode

2500W

1300W

1050W

2008
1345_06_2000_c3  ©2000, Cisco Systems, Inc.

Total No. of
Phones
Supported

240 (5 Inline
Power Cards
with Phones)

96 (2 Inline
Power Cards
with Phones)

60 (1-2 Inline
Power Cards
with Phones)

2 PS’s Configured
in Non-Redundant
Mode

Total No. of
Phones Supported

384 (8 Inline Power:

Cards with Phones)
25000

230 (4-5 Inline
Power Cards
with/Phones)

160/ (3—4 Inline
Power Cards
with Phones)

Number of Phones Shown in Table above Assumes no other Linecards;
if other Cards Are Added, Adjust the Numbers Based on the Power
Requirement of the Card as Shown Earlier in Reference Chart

peed Mismatch

| 10 Mbps

1000 Mbps

Quality of Services
Campus QoS

Many to One

Aggregation

N4

e

@S

Voice VLAN

TAG voice packet

Separate queue for voice
Trusted boundary

/ Packets that Made through
Rest Are Dropped
== Link Utilizatjon 60%

e

Example:

nﬁ 100 Mbps Link

PackeTs from
Different Applications

o
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Domains of QoS Consideration

Session Focus

Avoiding Loss, Delay,
and Delay Variation (Jitter)

Classification Classification
Queuing QUEUING

Voice-Enabled Infrastructure

1345_06_2000_c3  ©2000, Cisco Systems, Inc. 39

PC Is Not Trusted

Normal Mode (Default)

e.g. set port gos 2/1 trust-ext untrusted

Untrusted
PhonerASICWill
Re=Write'CoSi= 0

2008

Phone Sets PC CoS to Zero

1345_06_2000_c3  ® 2000, Cisc
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Quality of Services

VolP
(High)
Video
(High)

Data
(Low)

Data
(Low)

Protecting voice from data

VvV
(2]201]1] WAN

Classification Mechanisms
IP Precedence

DiffServ Code Point

Circuit

QoS Queuing Features
IP RTP Priority

Low Latency Queuing

RSVP
“Identifying” Voice as Important

“Giving Priority” to Voice
2008
1345_06_2000_c3 ©2000, Cisco Systems, Inc. 41

Quality of Services

Protecting voice from voice

Example:
WAN Bandwidth Can Only Support 2 Calls
What Happens when 3rd Call Attempted?

Call Manager Call #1 2 Call Manager
x2111 h\ cante oo X111
Prm Y8 o ata <, |
x2112 ﬂ;l_ o I\ Halix1112
x2113 i 1113

Use gatekeeper between Call Manager
Use Call Manager Location within Call Manager

2008
1345_06_2000_c3
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Migration strategy

“Ideal” Migration Strategy

Typical Enterprise Dual Infrastructures

2008
1345_06_2000_c3 ©2000, Cisco Systems, Inc 44
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Step 1
Toll Bypass

Router

2008
1345_06_2000_c3  ©2000, Cisco Systems, Inc. 45

Step 2
Migration to the Cisco IP Telephony Solution

Router

= Y \ / N »
H=¢j CallManager N J CallManager *E*

2008
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Step 3
Full Migration to the Cisco IP Telephony
Solution

Router

— A
l CallManager N

2008
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Step 4
Removal of the PBX

Router Data
Network / P
— \ ) 4"‘*'
H=¢j CallManager -y ,/ CallManager
2008
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IP Telephony Design Goals

CallManager

2008
1345_06_2000_c3  ©2000, Cisco Systems, Inc

Regional Center

i [
> I ) Manager
e

Router Plus
Voice Gateway

idians

Bfanch Office

&

= | | Telecommuter

49

Design Example
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Individual Campus Deployments

+ Up to 10,000 users per campus

- CallManager and voice messaging at each site

- Up to five distributed CallManagers in a cluster

- Redundancy and equipment will vary with campus size

2008
1345_06_2000_c3  ©2000, Cisco Systems, Inc.

Multi-site Deployments
Distributed Call Processing

== PSTN
HE (Secondary
| I ==4Router/lGW ... Voice Path)

IP WAN
(Primary Voice -
Path)

Cisco 10S Gatekeeper for

Admission Control IP WAN

Router
- CallManager, voice message and DSP resource at each sit
- 10,000 users per site
+ 10 sites maximum networked via IP WAN
+ Admission control—H.323 gatekeeper based
- Transparent use of PSTN if IP WAN down or lacks resources

2008
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Multi-site Deployments
Centralized Call Processing

- CallManager, voice message and DSP resource at central site

+ Supports up to 2500 users total
+ Maximum of two CallManagers, all IP phones registered to same .
- Admission control—impose limit on number of calls per site (location) =
- No service if WAN down (unless dial backup)

2008
1345_06_2000_c3  ©2000, Cisco Systems, Inc.
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CallManager Failover

l Primary

>
L
L
-

(TR [
l Last Resort

~
~
~

Eachi Device (IP

2008
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HINVIEREEETSHORVIICHN NN OHNIES

i
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CallManager Clusters
N+1 Failure Recovery Scenario

2008
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Survivable Remote
Site Telephony

Small Branch C

Headquarters

For Enterprise customers wishing to .
deploy IP telephony at their branch offices ¢
using a centralized Call Manager
architecture, but need call processing
redundancy at the branch office

Large Branch B

2008
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Cisco Systems

®

EMPOWERING THE
INTERNET GENERATION™
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1345_06_2000_c3  ©2000, Cisco Systems, Inc. LR LR R R S S 57

Copyright © 2000, Cisco Systems, Inc. All rights reserved. Printed in USA.

Presentation_ID.scr




