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Voice over Internet Protocol
(VolP)
Internet Protocol Telephony
(IPT)




Outlme for today’s presentation

IPT basics

e Standards, QoS, phone power options, VLAN
design, addressing, etc.

NCAR Overview

® Acronym definitions

® Network overview
Current NCAR deployment

® PBX environment we left
® Current and planned IPT offerings

Future NCAR IPT directions

® Potential services and enhancements
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VolP—What 1s 1t?

® Voice packets transported using IP

e Traditional networking infrastructure
carries voice traffic

e Standards based (e.g., H.323, G.711,
G.729, RTP, UDP, IP, RSVP)




Buzz words

e “Multiservice networking” and
“Convergence” (data, voice, and video on
one infrastructure)

e The business case is to reduce costs by
integrating telephony services into the
data network (avoids the dual-network
approach)

e Future goals include “Unified Messaging”
and seamless integration of currently
disparate networking resources (e.g.,

video)
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VolIP Advantages

One physical layer one infrastructure (single
wiring closet)
— Simpler and less expensive to install and maintain

Enhances the “office of the future”

— Mobility and integration of voice mail, electronic mail,
FAX, and video technologies

Single network management system

Simplifies moves, adds, and changes for phones
Choice of phone power

Flexible IP address assignment

Increased system redundancy
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Pre-deployment considerations

e Layer1 must be solid (e.g., your data network
should already be “up to par”).

e QoS capabilities present? (i.e., from phone to all
end points--start with the high level service
definitions then work through several levels of
detail down to the individual device setting level
(e.g., switch port settings, potential router
configurations, etc.)).

e Considerations for the new merged network
(e.g., now voice and data; adequate bandwidth
on LAN and WAN links?).
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Quality of Service (QoS) 1ssues

e Have to deal with packet loss, jitter,
and delay




QoS 1ssues, continued

e At the edge of the network:
— Additional bandwidth
— cRTP
— Queuing (WFQ, CQ, PQ, CB-WFQ)

— Packet classification (IP Precedence, policy
routing, RSVP, IP RTP Priority)

— Shaping traffic flows and policing (GTS, FRTS,
CAR)

— Fragmentation (MCML PPP, FRF.12, MTU, IP
MTU)

— Jitter control on end routers
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Phone basics

R e . - Fhone WM = 200 W AR — 7
Muitiple = W PG VLAN = 3 D

cableas . ) 5 ;
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[Data port on phone

e 10/100 data port included on phone,
keeps port count down

e Changed physical infrastructure
requirements

e Two VLANs—1 for data; 1 for voice




Powering the phones

e 3 ways to deliver 48V to the phone:

— “Inline power” (over the same cable
used for Ethernet connection)

— Powered patch panel inserted between
existing switch and end devices

— AC power adapter to wall socket
e “Phone discovery” feature
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VolP'— a typical migration
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VolP vs. traditional PBX

e What are some of the differences?
— System redundancy
— System administration
— Phone features
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System redundancy

Function Traditional IPT

Multiple power :ufli ]1" o RS PREE Multiple power supplies on multiple power sources
solgee
Fed 20T Multiple servers i a cluster
Telephony Part of same system and hardware On-line b ul-uI

Completely separate systems

Indrndual Components
Fallures only comprotnise partial system
Multiple core paths

Iodularity A1l of fone
M L] 1oT11e
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System administration

Function

Addiional buttons

Faceplates
Additional phone functionality

TTzer Custotmization

Traditional

Estension defined on pott,
scheduled w/ITETS

Define port in offic
plug mto new telephone system pott

. send phone,

Change phone
Prnted {current™)
MNew phone recuired

Litruted
Phone interface only

IPT

to new office
it to user, plug
. share with
Cotmputer

Add on Modules

Dhsplays, always current

Expanded capabilities

Web interface
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System administration

Function

mwstem Expandabdity

systemn Software

Password Securty

A drmistrative Interface

Backups

Traditional

Major software upgrade, hard
coded port defimtion
Fotlchift replacement

Propretary

Lfultiple lower level logins
whared service level login

Modem wispecialized keyboard
mapping

Baclup to mternal system hard
drive
Weekly automated tape backup,
maonthly tape rotation

IPT

License upgrade
Hardware indrndually uporadeable

standards based
ultiple vendor products

otramnon

Domanfaccount
TACACS

Browser based

Mrrored systemn hard dowves, hot
swappable
Baclups across networke or locally
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Phone feature comparison

Telephony Feature

Hold
Waolume thandset & ring)

Transfer
Last Mumber Eedial

mystem Forwarding

"When ring no answer(EIMA)Y or busy, where
vour calls go

station Speed Dial
Tser defined

Traditional

standard
standard
standard
standard

separate targets for
EIA mternal
EIA external
Busy mternal
Busy external

10 mimbers

VoI

standard
standard
standard
standard

separate targets for
EIT4
Busy

Deterrmined by number of
defined buttons on phone,

configured wa web page
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Phone feature comparison

Telephony Feature

=ystem Speed Dial
swstem hst of numbers
mystemn admimstrator defines

Ad hoc Conferencing

TTzer calls conferencees

Meet Me Conferencing

Conferencees call in

=vstem Directory

Personal Directory
Eing sounds

Traditional

Multiple lists

T to 7 other parties

TJFA

IVA

I
& pitches

VoIP

MiA

Currently 4 parties, Expandable
by adding more resources

Currently 10 parties,
Exzpandable by adding more
FESOUICES

LDAT or similar directory
hnkable through XML parsing
application

Tser application
25 types currently; expandable
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Phone feature comparison

Telephony Feature

Internalf External call differentiation

atnp )

lcerphone

Targeted PickUp

Tl‘ ki | |Z].iti 0o1La Il 1-" 0 ]I'

single ringDouble ring single ring/Double ring

: ringhbacl

=
T

l’hr'I USEL 1 - with a
n::-a]l IZ,}::-u- ot places a new call
C '1]1 1rh~1 idle (lunch LIP':l- y after 1dle (lunch breal)

A1 but basic model (EP120) A models

Allowrs the user to PucklUp any | Allows the user to PickUp a

dialed ringing extension within | ringing extension that 15 part of a
the same systermn different defined group
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Phone feature comparison

Telephony Feature Traditional VolP

73 user to Pickup a ringing

- . = i v user to Pickup a ringing
aroup Pickoup phone within thew defined : =

phone within thew defined group

E:I' 0 1_11::-

The uzer can Patlc acallin a
The uzer can Park a call on any (s hizplas
extension within the same ~hone) which can be retrieved
system

sarne v

Intercom B : ___ Yradlable with customized setup

£911 services
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Voice Mail (VM)
and
Unified Messaging (UM)




Unified Messaging (UM)
— what 18 1t?

e “Converged” email, voice, and fax messaging

— email, voice and fax messages accessed from PC or
telephone

e Text-to-speech module can read email over the
phone

e Fax server allows centralized fax management
— view, print, or forward via email client

e Browser-based personal administration
— allows users to make their own customizations
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UM benetits:

e Centralized communications control
e Browser-based administration
e Decentralized user-enabled tasks

e Scalable, redundant, fault-tolerant
system tools




DY A: Detine Your Acronyms

NCAR can be a very “acronym soup” kind of
place! ©

UCAR=University Corporation for
Atmospheric Research

NCAR=National Center for Atmospheric
Research

SCD=Scientific Computing Division

NETS=Network Engineering and
Telecommunications Section

FRGP=Front Range GigaPop
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PBX system we left

e 5 Siemens PBX systems with over 2500
active ports (phones, trunks)

e Siemens 9751 v6.4
— Components and software are proprietary

e Redundant telephony processors at ML
and FL only

e Using “Classic” ROLM phones from
previous systems, some purchased
w/original system in 1984
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Current system life

e Current PBXs scheduled
replacement for FY‘04, ‘05, ‘06, and
‘07
— Next generation traditional?

— VolIP solution?

— Telephony vendor’s platforms are
hybrid VolP/traditional systems
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PBX-based voice messaging

¢ ROLM PhoneMail v6.3
— PC/DOS-based systems
— 386/33mhz processors

e 1200 subscribers

e Backups only save database tables,
no messages/greetings

e ML and FL purchased 1991, due for
replacement this year




Initial [PT at NCAR

e Our oversight groups

— NCAB: Network Coordination and
Advisory Board

— ITC: Information Technology Council
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Initial [PT at NCAR

e Emphasized.:
— standards-based technology
— infrastructure convergence
— cost reduction

— additional/enhanced
redundancy/resiliency options
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99 boxes of phones in the warechouse...99 boxes of phones...

EKF\A%
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Plus switch upgrade gear.. ..
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Curnrent state of deployment

3 Cisco Call Managers (CCMs)
1 Unity voicemail server

Misc. IPT servers (e.g., for services,
billing, etc.)

~1,800 IP phones deployed
~1,400 users




Foothills
Campus

Call Manager
Cluster

Mesa Lab

T

R .
s

Center Green WT
l;l:
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VolP Final ampus

Configuration




[PT application servers

e Cisco Emergency Responder (CER)

e Cisco Integrated Contact Distribution
(ICD) / CRS /IPCC

— “help desk” or “call center” software

e Call Authorization and Tracking Tool
— Dimension Data code authorization / billing

e phone services server
e Telemate billing software
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End state of deployment

e 4 Cisco Call Managers (CCMs)
— 1 cluster (1 publisher; 3 subscribers)

e 1 Cisco Unity voicemail server

e Misc. IPT servers (e.g., for services,
billing, etc.)

~1,900 IP phones deployed
e ~1,500 users on new IPT systems
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“LGSSOHS Learned”(or what we might have done differently)

e Moving the PBX connectivity sooner (close to the
50% conversion mark).

e Start planning moves with vendors earlier (and
allow more time for slips)

e Beware of the “extended NOC!”

¢ Inclusive cost models (licensing for all
components, including ongoing maintenance
costs).

e Work disaster recovery plans in early.

e Carefully consider your deployment options
(forklift or phased?).

e Do not forget legacy application support issues
(e.g., analog).
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General recommendations

e Make your test bed(s) as realistic as possible.

e What is your existing level of system
administration support? Ensure you will have
adequate staff to deal with the system
administration load that will be introduced by the
IPT system you select.

e Do not forget security considerations: implement
all recommended best practices of your vendors
(e.g., IPT provider; OS provider; network
equipment provider, etc.). Test and then
implement ACLs on your network as early and
thoroughly as possible.

e Remember that “change is hard” for some users!
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What we like now

e Modularity and adaptability of the
system (e.g., very easy to change
configuration).

e Very flexible dial-plan (allows for
rapid, easy changes if required)

e Physical separation of components
(e.g., multiple call managers).




What users like now

e Same number at multiple locations.
e UCAR directory on phone.

e Web page access for phone control (e.g.,
speed dials, services, etc.).

e Everyone gets a display and speaker
phone.

e “Little things” (e.g., big message waiting
light, date and time on phone, etc.).
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Eutures?

o “SoftPhone” support?

— lots of access and support issues with
“telepresence”

e Additional “services” and directory
functions from phones?

— e.g., division-specific apps?
¢ Intra-FRGP member VolP?
¢ Intra-Internet2 member VolP?
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e NCAR phone and voicemail systems user web
page:

e Our project page:

e Misc. UCAR/NCAR URLs:
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http://www.scd.ucar.edu/nets/projects/voip/documentation/users/voip-user-info.htm
http://www.scd.ucar.edu/nets/projects/voip/documentation/users/voip-user-info.htm
http://www.scd.ucar.edu/nets/projects/voip/
http://www.ucar.edu/ucar/about.html
http://www.ucar.edu/ucar/org/index.html
http://www.ucar.edu/ucar/governance.html
http://www.ucar.edu/ucar/index.html
http://www.ncar.ucar.edu/ncar/index.html
http://www.scd.ucar.edu/nets/intro/staff/jcustard/ucanspeakucarspeak.htm
http://www.scd.ucar.edu/nets/intro/staff/jcustard/ucanspeakucarspeak.htm

Wiap-up

® Questions?
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