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Abstract

These Application Notes describe a sample configuration of a VVoice over IP (VolP) solution
using a Proxim Tsunami MP.11 WiMAX-Capable Point-to-Multipoint System with Avaya IP
Office and Avaya IP Telephones in a Converged VolP and Data Network. Proxim Tsunami
MP.11 Base Stations (BSU) and Subscriber Units (SU) were compliance-tested with Avaya
IP Office and Avaya IP Telephones with emphasis placed on verifying voice quality in a
converged VolP and Data network scenario. Information in these Application Notes has been
obtained through compliance testing and additional technical discussions. Testing was
conducted via the DeveloperConnection Program at the Avaya Solution and Interoperability
Test Lab.
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1. Introduction

These Application Notes describe a sample configuration of a VVoice over IP (\VolIP) solution
using a Proxim Tsunami MP.11 WiMAX-Capable Point-to-Multipoint System with Avaya IP
Office and Avaya IP Telephones in a Converged VoIP and Data Network. Proxim Tsunami
MP.11 BSUs and SUs were compliance-tested with Avaya IP Office and Avaya IP
Telephones with emphasis placed on verifying voice quality in a multi-site converged VolP
and Data network scenario. QoS (Quality of Service) based on 802.1p (Layer 2 Priority) and
Layer 3 Differentiated Services was implemented across the network to prioritize voice
traffic over the LAN. The Avaya IP Telephones get QoS priority settings from Avaya IP
Office. The QoS settings are enforced in the network by the Tsunami MP.11 Series Base
Station (BSU) and Subscriber Units (SU). Tests were performed by oversubscribing the LAN
interfaces with low priority data and verifying that good voice quality was achieved when
calls are routed over all LAN interfaces. Compliance testing included QoS, throughput, Open
Shortest Path First (OSPF), Direct Media and the G.711 and G.729 codecs.

1.1. Tsunami MP.11 5054-R

The Tsunami MP.11 is a broadband wireless transport system based on WiMAX technology,
including Quality of Service to enable smooth delivery of voice, video and data traffic.
While WiMAX is generally a technology used by communications service providers, the
MP.11 makes WiMAX capabilities available to enterprises through compact form factors and
license-free radio frequency bands that are available for enterprise use. The system consists
of an outdoor, roof- or pole-mounted Base Stations Unit (BSU) which serves as the hub, and
Subscriber Units (SUs) which serve as the remotes.

1.2. Avaya IP Office and Proxim Tsunami MP.11

The configuration in Figure 1 shows a multi-site converged VolP and Data network with
multiple locations configured with VLANs and OSPF.

For compliance testing, the DHCP server function on Avaya IP Office was disabled and a
centralized DHCP server was used. To better manage the different traffic types, the voice and
data traffic were separated onto different VL ANSs.

1.3. Campus Headquarters

The Campus Headquarters consists of an Avaya IP Office 4062 with one Avaya 2400
Series Digital Telephone, Avaya IP Office Manager, Proxim Tsunami MP.11 5054-R BSU,
Extreme Alpine 3804 and one DHCP/ File Server. The DHCP server provides IP network
parameters to the Avaya IP Telephones. The Proxim Tsunami MP.11 5054-R, will enforce
QoS policies that it is passed from the network endpoints.
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1.4. Campus A

Campus A consists of an Proxim Tsunami MP.11 5054-R SU, Extreme Summit X450e-24p
Switch, two Avaya 5600 Series IP Telephone on VLAN Voicel and one PC on VLAN
Datavlan2. The Proxim Tsunami MP.11 5054-R, will enforce QoS policies that it is passed

from the network endpoints.

1.5. Campus B

Campus B consists of an Proxim Tsunami MP.11 5054-R SU, Extreme Summit X450e-24p
Switch, two Avaya 5600 Series IP Telephone on VLAN Voice2 and one PC on VLAN
Datavlan2. The Proxim Tsunami MP.11 5054-R, will enforce QoS policies that it is passed

from the network endpoints.
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Figure 1: Network Configuration for Avaya IP Office and Proxim Tsunami MP.11 5054-R
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2. Equipment and Software Validated

The following equipment and software/firmware were used for the sample configuration

provided:
Equipment Software/Firmware
Avaya IP Office IP406V2 3.2(54)
Avaya 4620SW IP Telephones (H.323) 2.3
Avaya 4610SW IP Telephones (H.323) 2.3
Avaya 5620SW Telephones (H.323) 2.3
Avaya 5610SW Telephones (H.323) 2.3
Avaya 2410 Digital Telephone N/A
Avaya IP Office Manager 3.2(54)
Avaya Voicemail Pro 3.2(15)
Proxim Tsunami MP.11 5054-R 2.5.3 build 221
Extreme Summit X450e24p ExtremeXOS 11.5.1.4 (FCS code)
Extreme Summit 300-48 ExtremeWare 7.6

3. Avaya IP Office Settings

This section was included to verify that Avaya IP Office was configured correctly. Except
where stated, the parameters in all steps are the default settings and are supplied for
reference. For all other provisioning information such as provisioning of the trunks, call
coverage, and extensions, please refer to the Avaya IP Office product documentation.

Step | Description

1. | IP Office is configured via the IP Office Manager program. Log into the IP Office Manager
PC and select Start — Programs — IP Office — Manager to launch the Manager
application. Log into the Manager application using the appropriate credentials (not shown).

TMA; Reviewed:
SPOC 3/23/2007

Solution & Interoperability Test Lab Application Notes 4 of 42
©2007 Avaya Inc. All Rights Reserved. Proxim-IPO




Step | Description

2. | IP Office Manager Window

The main IP Office Manager window appears. The following steps refer to the Configuration
Tree, which is in the left pane of the window.

Wl Avaya IP Office Manager 5.2 (54) DOE0D7020406 [3.2(54}] [Administrator{Administrator)] 100 x|
Ele Edit Wiew Tools Help
R | ::] ;j AR 4 |+ | £ * RemoteManager
IP Offices E RemoteManager: e A AR -2
User |Vo|cema|| I DD I ShortCodes I Source Numbers | Telephony I Forwarding I Dial Iy | ‘oice Recording I Button Programming I Menu Programming 4 I L4
Mare IRamoteManager
3 DDE0D7020406 Password R B
1 Line (7) .
<2 Cantrol Unit (3) Confirm Password I
[+ Extension {16} e I
[]---a User {18)
[]---@ Hunt&roup (1) Extension I
[+-8% Short Code (56)
@ Service (0} Locale I j
-y RAS (1) -
Priority 1 e
[]---e Incorming Call Raute (&) I J
@ WanPart {0) ™ Ex Directory
- Directory (0)
<477 Time Profile (0) [?[E"‘;E | Device Type Unknawn
[+ @ Fireweall Profile (1) R
=il P Rout= (2) User Rights
¢ Least Cost Routing (0}
@ Account Cade (0) User Rights view ILIsEr data j
[+ % License (15) . . .
‘working hours time profile | <Mone s i
- i Tunnel () 1 P I J
L Logical LAN (0) ‘working hours Liser Rights I j
[+ User Rights (1)
i Auto Attendant (0) it of hours User Rights I j
b-fu E911 System (1)
1 | »|
€ Cance] Hel
” . o At | Help |
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Step | Description

respectively.

IP Offices

7R BOOTP ()
¢ Operatar (3)
¢ DOEDN7020406
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=7 OOEQOF020406

-1 Line (7}
-2 Control Unit (3)
- Extension (16)
2} : User {18)
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- @ Short Code (56)
- Service (0)
[ aify RAS (1)
[ e Incoming Call Route {8)
B WanPart (D)
e Directory (0)
! ".“ Time Profile {0}
[ @ Firewall Prafile (1)
[+l IP Route (2)

----- " Least Cost Routing (0}

Account Code (0)
License (15}

o, Logical LAM (0}
ﬁ:‘ User Rights (1)
“ gl Auko Attendant (0}

[-f% E911 System (1)

3. | Verify H323 Gatekeeper information

ﬁ'i Avaya IP Office Manager 5.2 (54) D0EDD 7020406 [3.2(54)] [Administrator{Administrator)]

File Edit ‘Miew Tools Help
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The Avaya IP Telephones will get Differentiated Services information from the Avaya IP
Office. This information will be utilized for QoS by the Proxim MP.11. In the Manager
window, go to the Configuration Tree and double-click System. Select the H323 Gatekeeper
tab. Verify that the DiffServ Settings for DSCP and SIG DSCP are set to 46 and 46,

~=1of x|

LDAP l Syskem nlarmsl Twinnirg | CDR I

< > Ok | Cancel l Help |

4
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Step | Description

4. | Disable DHCP server on Avaya IP Office
Select the LAN1 tab. Set the DHCP Mode to Disabled. Click the OK button to continue.
Note: The OK button remains grayed-out if no changes are required.

ﬁnvaya IP Dffice Manager 5.2 {54) DDEDD7020406 [3.2(54)] [Administrator{Administrator}] 5 IEI 5'
File Edit Mew Tools Help
- ] B A v O0ENO7O20406 + System + DOENO7O20406 =

IP Offices E 00E007020406 B - X || =] >

- R BOOTR (3 g 1
ia ] System LANll DMS I Voicemaill Telephony | H3z3 Gatekeeperl LD&P | System Alarms l Twinning ! COR I

+ Dperator (3)
23 DOEQO7O20406 IP Address 192 . 168 . 42 1
-5y System (1)

i OOEODF020406 IF Mask 255 . 255 255 0 0
-9 Line (7)

L RIP Maode Mone =
-2 Contral Unit {3} l J
[#-4 Extension (16)

[-§  User (18) Nuriber OF DHCF IF [ =
20 =
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-@% short Code (56
b i (56} DHCP Mode

@ Service (0)
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E]-e Incoming Call Route (&)
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Step | Description

5. | Verify Direct Media Path

From the Configuration Tree, select Extension. Double-click on the IP telephone extension
to verify. Select the VoIP tab. Verify that Allow Direct Media Path is checked. Click the
OK button to continue.

ﬁnvaya IP Dffice Manager 5.2 {54) DDEDD7020406 [3.2(54)] [Administrator{Administrator}] 5 |E| 5'
File Edit Mew Tools Help
- ] 2] 0|« o ooEno7oz4ne + Extension - a0t 211 -
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4. Configure Proxim Tsunami MP.11 5054-R Base Station at

the Headquarters

This section shows the necessary steps in configuring the Proxim Tsunami MP.11 5054-R
base station at the headquarters as shown in the sample network. Except where stated the
parameters in all steps are the default settings and are supplied for reference.

Step | Description
1. | Logging into Proxim Tsunami MP.11 5054-R BSU
Connect to the Proxim Tsunami MP.11 5054-R BSU through a web browser. Log in using
the appropriate Login ID and Password. Click on the Status button to view the System
Status information.
[Asystemstates =10l x|
File Edit ‘ew Favorites Tools Help ﬁ
A | | @search GelFavortes @medis c# | By S = 4
Address I@ http:fi10.1.90.200)skakus, htrl j @GU
Status \ Event Log \
Status
S System Status ;’:S$:216|;\|0’I:°"151 5054-R v2.5.3(221) SN-
WMonitor IF Address F0.4.80.200 Contact Contact Name
Mame TsunamiMP 1§ 3054-R  Location Contact Location
OhjectID FR61 40415958249 Up Time {DOHHMM:ES)  00:04:57:05
Corrnands Click here toview event log messages. This page may take a minute o foad.
Help System Traps
Ezxit
Select Al 3 Deselect All 3
Description Severity Time Stamp
- OR Cold Started Informational OdaysOhrs0m0Os
| Htr]ekngfé S Infarmational OdaysOhrsOmés
- H{‘ekﬁ:'fe s 3 Informatianal OdaysOhrsdm7 s
Delete J
[
|&] pane lilili # Internet v
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Step | Description

2. | Configuring 802.1p QoS Parameters on the Proxim Tsunami MP.11 5054-R at the HQ

Select Configure 2 QoS - QoS PIR. Click the Details button next to the 802.1p Voice
PIR Name.

/2 Qos PIR Table o [=[ES]
File Edit ‘ew Favorites Tools  Help ﬁ

dBack + = - @D | @search GelFavortes @mMedia £# | By S =1 4
Address I@ htkp: {10, 1,90,200{config/configure-gos-pir, html j @Go
Systerm \ IMetwork \ Interfaces \ SHMP \ RIF \ Wanagement \
Security Filtering Intra-Cell Blocking WLARN Zos \
Status -
Qo2 50 QoZ Class Q05 SF Class QoS PIR \
Caonflgure
Q05 PIR Table
Sanios This page allows you to define up to B4 Paclet Identification Ruies. Changes lake effect immediately
T PIR Index PIR Hame Status
1 Al enable Details 4
i Detals '
Hel 2 CigcovolP UL enable
3 Vonage YolP UL enable Details ‘
Exit 4 Cisco YolP DL enahle Details 4
5 Vonage YolP DL enable Uetalls J
3 TCP enable Ditails 4
7 UDP enable Details 4
g PPPOE Control anable Details_)
5 FPFOE Dala enahle Details 3
10 P enable Details 4
11 ARP anable Details_)
12 Expedited Forwarding enable Details ‘
13 Strearming Viden enahle Details 3
14 802.1p BE enable Details
15 502.1p Yoice enable Details 4
16 802.1p ¥ideo enahle
17 L2 Broadeasthulticast chnable Details J
18 DSCP enanle Details 4
Add Table Entries ) I
|&] pane l_ l_ l_ & Internet 4
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Step | Description

3. | Click the check box next to the Enable Ether Priority Rules field to add check mark.
Ensure that the Ether Prio Low and Ether Prio High fields are set to 6. Click the < (arrow)
button to continue.

3} PIR Details o [=[ES]
File Edit ‘ew Favorites Tools  Help ﬁ

dBack + = - @D | @search GelFavortes @mMedia £# | By S =1 4

Address I@ hktp:fi10.1.90,200/config/configure-qos-pir-details heml#15 j @Go
Systerm \ IMetwork \ Interfaces \ SHMP \ RIF \ Wanagement \
Security Filtering Intra-Cell Blocking WLARN Zos \

Status -

Qo2 50 QoZ Class Q05 SF Class QoS PIR \
Configure
e.
Maonitar

PIR Entry Details

Commands
PIR Entry 15
Halp Rule Mame 202.1p Woice
Status IEnab\e e _—
Exit [T Enable ToS Ruies
ToS Low 0
TaoS High o
ToS Mask 0
V| Enabie Ether Prionty Rulies
Ether Prio Low |8
Ether Prio High |8
I Enabie Vian 10 Rule
Vlan ID 1
[T Enabie Ether Type Ruie
Ether Type 1
EtherValue 000
Ok 2 Cancel 3
Protocol ID Table
Index  Protocol ID status
G =
|&] pane ’_l_,_ & Internet 4
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Step | Description

the page.

4. | Creating a DSCP QoS Rule set
Select Configure > QoS - QoS PIR. Click the Add Table Entries button at the bottom of

Hbwork

7

;m. [ ina-Coll Botking |

GssU  |  ouSClass | OoSEFChss |

QoS PIR Table

QuB PR

T e aliovrs your ko detine op b0 64 Packel idenificstion Rukes Thanges fake aflect immadiahely

-un-m-qmu-l-uu-r!

-
= B

[P, Maene
Al

Citsoo ValP UL
Yonage VolF UL
g valP OL
vanage ValP DL

TCR

Lop

PPPOE Ceitrod
PPPoE Dsta

P

ARP

Espadiled Forwaidng
Streaming Vides
E021pBE

E011p Voke

B3 Video

L2 BenadeastMuitic nst

Shaliis
enshla

anablo
enatile
Erabile
anabli
nrabin
ereahile
enable
arishie
arsatbili
anahlp
erahle
snahle
pnabile
enabile
arsadile
#nkble

e By o
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Step | Description

5. | Enter the following parameters for the DSCP table entry:
e Enter DSCP in the Rule Name field.

e Click the Add button.

Click the € button to continue.

e Verify that the Entry Status field is set to Enable.

=lolx|
File Edit Wiew Favorites Tools  Help ﬁ
GBak + = - @) it | Qhsearch  [ElFavories G0 Media ®| B-S = &8

Address [&] hetp:/f10.1.90. 200 configfconfigure-gos-pir-acd. hm = @eo

Systermn \ Ietwark \ Interfaces \ SHMP \ RIP \ Management \
Security Filtering Intra-Cell Blocking WLAN Qo3 \
Status
Qos 5 QoS Class QoS 5F Class Cos FIR \
Configure
e.
honitar
PIR Entry Add
Commands Rule Mame
Entry Status Wle;l
Help Nate: To canfiguredadd paclket identification rules for an entny click on the
G i
Add Cancel
Exit i J
Q05 PIR Table
PIR Index PIR. Name Status
1 All enable Details '
2 Cisco ValP UL enable Dietails '
3 vonage VolP UL enahble Dietails '
4 Cisco ValP DL enahle Details '
5 Yonage YolP DL enable Dietails '
3 TCP enahle Dietails .
7 UDP enahle Details 3 I
g PPFoE Contral enable Dietails '
9 PPFOE Data enahble Details .
10 IP enable Details '
1 ARP enable Details '
12 Expedited Forwarding enable Details .
13 Streaming Videa enahle Details '
P T T Ciotaile & Jid|
& ’_’_’_ # Internet v
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Step | Description

6. Creating and configuring DSCP QoS Parameters on the Proxim Tsunami MP.11 5054-R at the
HQ location

Select Configure 2 QoS 2> QoS PIR. Click the Details button next to the DSCP PIR Name.

/3 Qo5 PIR Table o ] 54
File Edit Wew Favorites Tools Help ﬁ

daBack ~ = - (D o3 | Qhsearch [GgFavorites  Media ®| -5 =t &
Address I@ http:ff10,1,90, 200/ configfconfigure-gos-pir html j @GU
Systemn \ Metwark \ Interfaces \ ShiMP \ RIF \ Management \
Security Filtering Intra-Cell Blocking WLAN Qo5 \
Status -
QoS 5L QoS Class QoS SF Class ZoS PIR \_
Configure
QoS PIR Table
Monitr This page allows you to define up to B4 Packet Identification Ruwles. Changes take effect imrmediately
Commands PIR Index PIR. Name Status :
1 All enable Dletails '
i Distails '
Help 2 Ciseo ValP UL enahle
3 vonage VolP UL enahble Details .
Exit 4 Cisco ValP DL enahle Details '
5 Yonage YolP DL enable Dietails '
B TCP enahble Details .
g FPPFoE Contral enable Details '
9 PPFOE Data enahble Details '
1 ARP enahle Details '
12 Expedited Forwarding ehahle Details '
13 Streaming Videa enahle Details '
14 302.1p BE enable Details .
15 802.1p Voice enahble Dietails '
16 202.1p videno enable Dietails '
17 Lz BroadcastiMulticast enable Details
18 DSCP enable
Add Table Entries ) =
|
€] one T [entemee
TMA,; Reviewed: Solution & Interoperability Test Lab Application Notes 14 of 42

SPOC 3/23/2007 ©2007 Avaya Inc. All Rights Reserved. Proxim-IPO



Step | Description
7. | Enter the following parameters for the DSCP QoS entry:
e Click the check box next to the Enable ToS Rules field to add check mark.
e Set the ToS Low and ToS high fields to 46 and the ToS Mask field to 63.
Click the < button to continue.

-lolx]
File Edit Wiew Favorites Tools  Help ﬁ
GBack + = - QD | Qsearch CelFavortes Slivedia £% | BN & =1 i)

Address I@ http:/f10,1,90, 200/ configiconfigure-gos-pir-details, html# 15 j @GO

Systermn \ Ietwark \ Interfaces \ SHMP \ RIP \ Management \
Security Filtering Intra-Cell Blocking WLAR QoS \
il Qo U Qo8 Clags Qo3 5F Class . Qo3 PIR \
Configure
&«
honitar
PIR Entry Details
Commands
PIR Entry 18
Help Rule Mame DSCP
Status Enable > _—
Exit V| Enable ToS Rules
ToS Low 46
ToS High a5
ToS Mask 53
[T Enable Ether Prionty Auwies
Ether Prio Low |0
Ether Prio High |0
[T Enabie Vian 1D Rule
Ylan [0 1
[T Enabie Ether Type Rule
Ether Type 1
Etheralue 004
Ok 2 Cancel 3
Protocol ID Table
Index  Protocol ID status
N =
|&] pone ’_’_’_ # Internet 4
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Step | Description

8. | Editing the QoS SF information UL-G711 20ms VoIP rtPS and DL-G711 20ms VoIP
rtPS index CIR(Kbps) and MIR(Kbps)

Select Configure 2 QoS = QoS SF Class. Click on the Edit/Delete Table Entries button.

3 QoS Service Flow Table _|ol x|
File Edit VWiew Favorites Tools  Help

dmBack + = - D 24| Qusearch GiFavoites (@vedia 4 | BN & =1 2 El
Address I@ hktp:f{10.1,90.200fconfig/configure-gos-sfc, html ﬂ ﬁGu
-
Systermn \ Metwork \ Interfaces \ SHMP \ RIP \ Management \
Security Filteting Intra-Cell Blacking WLAR QoS \
Status
Qog su QoS Class Q0g 5F Class \ QoS FIR \
Canfigure
QoS Service Flow
Maniiar This page aliows you to deiing up o 32 Senvice Flows. Changss take efiect immeciately.

R Index SF Name Type Dir MIR CIR Lat Jitter Prio Burst Status

1 UL-Unlimited BE BE Uplink 108000 0 2020 0 4 enakhle

2 DL-Unlirited BE BE Davwnlink 108000 0 220 0 4 enable

Halp 3 UL-G711 20msValP iPE RIPS Unplink a00 800 20020 1 4 enahle

4 DL-G711 Z0msVolP PSS RIPS Davwnlink e00 o0 z2om 1 4 enakhle

a UL-G729 20ms VolP tPS RiPS Uplink 66 66 20020 1 4 enahle

Exit [ DL-G728 20msVaolP iPE RIPS Downlink 6B 6B 20020 1 4 enahle

7 DL 2 dhps Video RiFS Downlink 2048 04820 20 1 4 enakhle

Add Table Entries J EditDelete Table ErdriESJ
-]
‘Eﬁ Done lilil |° Internet v
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Description

For the UL-G711 20ms VoIP rtPS and DL-G711 20ms VoIP rtPS entries (SF Index 3 & 4)
change the CIR(Kbps) and MIR(Kbps) fields to 800 (the number of calls planed). Click the
OK button and then the < button to continue.

Note: The “UL-G711 20ms VoIP rtPS” and “DL-G711 20ms VoIP rtPS” entries in the SF
Name field are just the default descriptive labels and can be modified as desired. These
labels remain as default in these Application Notes.

o]
File Edit Wiew Favaorites Tools Help ﬁ
GBack - = - @[] A& | Boearch GgFavorites FMedia (4| B S = Eal
Address |@] http:{10.1.90. 200 config/configure-qos-sfc-TableEdt, bt x| @eo

Systam \ Metwork \ Interfaces \ ShHMP \ RIF \ management \
Security Filtaring Intra-Cell Blocking WLAN Qos \
Status
Qo5 5U QoS Class @05 5F Class \ Qo5 PIR \
Configure
é
Manitar
GloS SF Table - Edit Entries
Commands
Isnf:IExSF Name Type Dir MIR{Kbps) CIR{Kbps}) Lat{ms) Jitter{ms) Prio Burst Status
Help 1 [utUnlimited BE [BE  =[uplink  =]fesoo0 o [z0 [0 o [+ [Enable =]
2 [DL-Unlimited BE BE =)/ Downlink =|[10sm00 o [0 20 o |+ Enable v|
Exit UL-G?11 20ms YolP tP[RtPs =|[Uplink =00 [s0n [0 [0 [1 [ Enable =]
g IDLG711 20ms volP P  RiPS + || Downlink = |fzoo a0 o 20 [ 1 Enahle_x
5 [uL-G728 20ms valP nP|RiPS =[uplink  =]le ] [0 [0 [ [a [Enznle =]
6 [DL-G723 20ms Yol P [FePS =|[ DownLink x|l 3 2o ko 1 [+ [Enablz =]
7 [BL2 Mbps video [RePs =] DownLink =]fzeee [204e [0 [0 [1 [a [Enale =]
0K Cancel )
g
[&] Done [T o meemet 4
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Step | Description

10. | Adding the QoS Class information for 802.1p test
Select Configure 2> QoS = QoS Class. Click the Add Table Entries button.

interfacas
Fitering | Inira-Cell Blocking | VLAN [ O

@essy | @oSClass 1 @osSFclass | GoSPR |

QoS Class Table

This page aiiows youw fo defing up fo 8 QoS Classes. Foreach QoS Class, up o 8 Service Fiows can De
assigned. For each Senvice Flow up lo 8 Packel Classificalion Rules can be assigned. Changes lake affect
immedislel.

Table Index Class Name Eniry Status

1 Unlimited Best Effont enable Dietai
2 2 Mbps Video anabis
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Step | Description

11. | Creating the QoS Class information for 802.1p high priority traffic
Configure the following parameters:

o Enter 802.1p test in the Class Name field.

e For the SF Table Reference Index field, select UL-G711 20ms VoIP rtPS
for the SF class.

e For the PIR Table Reference Index field, select 802.1p Voice for the Pt rule.

e Set the PIR Priority field to 7.

Click the Add button.

73 Qos Class Add =T
Be Ek Wew Favortes Iook e | = |
Spack - = - (D 2] A | Dsearch (HFavortes Trmede oF | B b =1 EH O 4l |
Address [@1 hetp:1710.1.90, 200 cenfinfeofigure-gos-class-add bl = @

=]
System \ Metwork \ riterfaces \ SRP \_ RIP \ Management \
Security Filtering Intra-Cell Blocking WLAN \
Stat _ .
o Q08 5U N cossrciass | cosPR )
(_
Monitar
Qos Class Add Entry
Corirmands Class Name [
SF Table Referénce Index |—Select a SF class— "I
PIR Table Reference
Help ndex =Selecta Pl ule= -
PIR Pricrity B
Exit Entry Status Enable vI
m ™ e TR [nddx L}
ar To configura/acd rest of the Q0S5 Class
CloS Class Table
Tabibe Index Class Name Entry Status
1 Unlimited Best Effort enable Ciztails_Jy
2 Wbps Video enable Details )
= R =
;@ Done - & Internet 4
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Step | Description

12. | Adding the QoS Class information for DSCP
Select Configure 2> QoS = QoS Class. Click the Add Table Entries button.

interfacas
Fitering | Inira-Cell Blocking | VLAN [ O

@essy | @oSClass 1 @osSFclass | GoSPR |

QoS Class Table

This page aiiows youw fo defing up fo 8 QoS Classes. Foreach QoS Class, up o 8 Service Fiows can De
assigned. For each Senvice Flow up lo 8 Packel Classificalion Rules can be assigned. Changes lake affect
immedislel.

Table Index Class Name Eniry Status

1 Unlimited Best Effont enable Dietai
2 2 Mbps Video anabis
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Step | Description

Configure the followi

for the

Click the Add button.

ng parameters:

SF class.

e Enter DSCP test for the Class Name field.
e For the SF Table Reference Index field, select UL-G711 20ms VoIP rtPS

13. | Creating the QoS Class information for DSCP priority traffic.

e For the PIR Table Reference Index field, select DSCP for the Pt rule.
e Set the PIR Priority field to 7.

ioix
[P ek yen mportac Took ke =
[waBack « & - D [ | Qsearch [aiFavortes Greda (3| B 9 EH D 48 |
| Address [21 hetp:a110.1.50, 200/ confiafeonfigure-gos-chass-sdd. heml =] e
=]
System -\ Metwark \ Intarfaces \ SHMP RIP \ Management \
Security Fitering Intra-Ceall Blocking WLAN
Stalus P — -
@0s 5U N cossFClass | GoSPR
I 5
Momnitar
Qos Class Add Entry
Carmmands Class Name |
SF Table Reference Index |-Select a SF class— 'I
PIR Priority i
Exit Entry Status 'm
: orfigura/add rést ofthe GOS Class
QoS Class Table
Tahle Index Class Name Enliry Stalus
Unlimited Best Effor enable
8021p test enable
3 2 Mbps Video enable
= : bd
& ] Done: 4D Internat i
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Step

Description

14.

Configuring the QoS Class information, DL-G711 20ms VoIP rtPS QoS SF Class for
802.p test

Select Configure 2 QoS = QoS Class. Click on the Details button for 802.p test under
QoS Class Table (not shown).

Configure the following parameters:

e For the SF Table Reference Index field, select DL-G711 20ms VoIP rtPS for the
SF class.

e For the PIR Table Reference Index field, select 802.1p for the Pt rule.

e Set the PIR Priority field to 7.

Click the Add button.
/R Qos Class SF Index Add Entry =10].x
|oe £x g roome Do o | @ |
..;_.m.-p--gi]ﬁ-asﬂnh (aiFavorkes ‘Grrieda (P | - S = =] B 38 |
Address [s_] hittp=/910. 1,90, 200fconfigfconfigure-gos-SFCorr-add mle2 j Go |
=
System \ Network \ Interfaces \ SNMP \ RIP % Management \
Sacurty Filtering Intra-Call Blocking VLAN 0 \
Statu e
QoS sU \( QoS §F Class \ QoS PIR \
Monitor
Qos Class SF Index Add Entry
Commands SF Table Reference Inde W
FIR Tatle erce Inde {—Seledapﬁrule— '}
Hilp m
- Enable >
Exit
a5, 1k
Qos Class SF Index Entry
QosClass Entry 2
Index SF Class Entry Status
IL-GT11 20ms VolP iP5 nabl
= El
& Done: o0 Intermat w
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Description

15.

Configuring the QoS Class information, UL-Unlimited BE QoS SF Class for 802.p test

Select Configure 2 QoS - QoS Class. Click on the Details button for 802.p test under
QoS Class Table (not shown).

Configure the following parameters:

e For the SF Table Reference Index field, select UL-Unlimited BE for the SF class.
e For the PIR Table Reference Index field, select All for the Pt rule.
e Set the PIR Priority field to 0.

Click the Add button.

/R Qos Class SF Index Add Entry =l0lx|

|Bo ER Wew Favortes Lo b | & |
| ek - = - D @ A | Dsearch [aiFavortes Fredn P | e S = = [ L |
Adress [ 2] hetp:1110.1.90. 200]configjconfigure-qos-5r Corr-add ¥ 2 =] P

|

Sacurty Filtering Intra-Call Blocking WVLAN

System \ Hetwork \ Interfaces \ SNMP \ RIP \ Management |

@05 sU \ QoS SF Class \ QoS PIR \

Monitor
Qos Class SF Index Add Entry

Commands SF Table Reference index |-Selecta SF class— 'I
F e Reference Inde {—Seledhpirule— '1
{11,

0

Qos Class SF Index Entry

QosClass Entry 2

Index SF Class

IL-GT11 20ms VolP tPS

o0 Intermat
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16.

Configuring the QoS Class information, DL-Unlimited BE QoS SF Class for 802.p test

Select Configure 2 QoS - QoS Class. Click on the Details button for 802.p test under
QoS Class Table (not shown).

Configure the following parameters:

e For the SF Table Reference Index field, select DL-Unlimited BE for the SF class.
e For the PIR Table Reference Index, select All for the Pt rule.
e Set the PIR Priority field to 0.

Click the Add button.

/R Qos Class SF Index Add Entry

=10/ x|
|oe £x g roome Do o | @ |
|$eBock - = - @ [&] A| Qsearch [siFavortes Freda F |- D= EH O 3 _
Ackdress [] hetp:/110.1.90,200/configlconfigure-gos-SFCorr-add.himl#2 =] @6 |
=
System \ Network \ Interfaces \ SNMP \ RIP | Mansgement |
Sacurity Filtering Intra-Cell Blocking VLAN = 0 \
Sl @035 5U \ Qo8 §F Class \ QoS FIR \
Q.
Monitor
Qos Class SF Index Add Entry
Coammands F Table Reference Index |-Selecta SF dass— vl
& Reference Inde {m
Help i -
Exit
Qos Class SF Index Entry
QosClass Entry 2
Index SF Class Entry Status
IL-GT11 20ms ValP rtPS enable
- El
& Done: o0 Intermat w
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17.

Configuring the QoS Class information, DL-G711 20ms VoIP rtPS QoS SF Class for
DSCP test

Select Configure 2 QoS = QoS Class. Click on the Details button for DSCP test under
QoS Class Table (not shown).

Configure the following parameters:

e For the SF Table Reference Index field, select DL-G711 20ms VoIP rtPS for the
SF class.

e For the PIR Table Reference Index field, select DSCP for the Pt rule.
e Set the PIR Priority field to 7.

Click the Add button.

/R Qos Class SF Index Add Entry

=10/ x|
|oe £x g roome Do o | @ |
|$eBock - = - @ [&] A| Qsearch [siFavortes Freda F |- D= EH O 3 _
Ackdress [] hetp:/110.1.90,200/configlconfigure-gos-SFCorr-add.himl#2 =] @6 |
=
System \ Network \ Interfaces \ SNMP \ RIP % Management \
Sacurty Filtering Intra-Call Blocking VLAN = 0 \
Sl @035 5U \( Qo8 §F Class \ 5 Pl \
Monitor
Qos Class SF Index Add Entry
Camimands 5F Table Reference Inde W
FIR Tatle erce Inde {—Seledapﬁrule— '}
Help =
= [Enatle =
Exil e ok
Qos Class SF Index Entry
QosClass Entry 2
Index SF Class Entry Status
IL-GT11 20ms ValP rtPS nabl
= El
& Done: o0 Intermat w
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18.

Configuring the QoS Class information, UL-Unlimited BE QoS SF Class for DSCP test

Select Configure 2 QoS - QoS Class, click on the Details button for DSCP test under
QoS Class Table (not shown).

Configure the following parameters:

e For the SF Table Reference Index field, select UL-Unlimited BE for the SF class.
e For the PIR Table Reference Index field, select All for the Pt rule.
e Set the PIR Priority field to 0.

Click the Add button.

/R Qos Class SF Index Add Entry

=10/ x|
|oe £x g roome Do o | @ |
..;_.m--p--gi]ﬁ-as‘w:h (aiFavortes ‘@reda (P | S = = B 28 |
Ackdress [] hetp:/110.1.90,200/configlconfigure-gos-SFCorr-add.himl#2 =] @6 |
=
System \ Network \ Interfaces \ SNMP \ RIP | Mansgement |
Sacurity Filtering Intra-Cell Blocking VLAN = 0 \
Sl @035 5U \ Qo8 §F Class \ QoS FIR \
Q.
Monitor
Qos Class SF Index Add Entry
Coammands F Table Reference Index |-Selecta SF dass— vl
& Reference Inde {m
Help i -
Exit
Qos Class SF Index Entry
QosClass Entry 2
Index SF Class
IL-GT11 20ms ValP rtPS
= El
& Done: o0 Intermat w
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19.

Configuring the QoS Class information, DL-Unlimited BE QoS SF Class for DSCP test:

Select Configure 2 QoS - QoS Class, click on the Details tab for DSCP test under QoS
Class Table.

Configure the following parameters:

e For the SF Table Reference Index field, select DL-Unlimited BE for the SF class.
e For the PIR Table Reference Index field, select All for the Pt rule.
e Set the PIR Priority field to 0.

Click the Add button.

/R Qos Class SF Index Add Entry

=10/ x|
|oe £x g roome Do o | @ |
..;_.m--p--gi]ﬁ-as‘w:h (aiFavortes ‘@reda (P | S = = B 28 |
Ackdress [] hetp:/110.1.90,200/configlconfigure-gos-SFCorr-add.himl#2 =] @6 |
=
System \ Network \ Interfaces \ SNMP \ RIP | Mansgement |
Sacurity Filtering Intra-Cell Blocking VLAN = 0 \
Sl @035 5U \ Qo8 §F Class \ QoS FIR \
Q.
Monitor
Qos Class SF Index Add Entry
Coammands F Table Reference Index |-Selecta SF dass— vl
& Reference Inde {m
Help i -
Exit
Qos Class SF Index Entry
QosClass Entry 2
Index SF Class
IL-GT11 20ms ValP rtPS
= El
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Description

20.

Adding 802.1p QoS SU addresses for Campus A
Select Configure 2 QoS - QoS SU.
Configure the following parameters:

e Forthe SUMAC Address field, enter the MAC address of the SU at Campus A.
e For the SU QOSC index field, select 802.1p test for the class.
e For the SU QOSC State field, select Enable.

Click the Add button.

3 005 5U Table Entry Add

~lojx|
[oe ex v rooms s e [« |
ek - = - (D [F) Y| Bsewch [siFavortes @imeda (3|5 O B 0 & ; |
| Address [@] hitp:1710.1.50, 200/ ccnfigfconfigure-qos-su-add btrrl =] P
E
System \ Natwark \ Intarfaces \ SHMP \ RIP \ Management \
Secunty Fiftering Intra-Ceil Blocking VLAN -
el \ QoS Class \ QoS 8F Class -\ QoS PIR l
<_
Monitar
QeS SU Table Entry Add
Commands SU Address;
Help ate |Enable 'I
Add ] ".:m.si_)
Exit — —
QoS SU Table Entries
Index SU MAC Address 00S Class Hame | Index Status
. = =
4| Done D Intemnat y
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21.

Adding DSCP QoS SU addresses for Campus B
Select Configure 2 QoS - QoS SU.
Configure the following parameters:

e Forthe SUMAC Address field, enter the MAC address of the SU at Campus B.
e Forthe SU QOSC index field, select DSCP test for the class.
e For the SU QOSC State field, select Enable.

Click the Add button.

3 005 5U Table Entry Add

~lojx|
[oe ex v rooms s e [« |
ek - = - (D [F) Y| Bsewch [siFavortes @imeda (3|5 O B 0 & ; |
| Address [@] hitp:1710.1.50, 200/ ccnfigfconfigure-qos-su-add btrrl =] P
E
System \ Natwark \ Intarfaces \ SHMP \ RIP \ Management \
Secunty Fiftering Intra-Ceil Blocking VLAN -
el \ QoS Class \ QoS 8F Class -\ QoS PIR l
<_
Monitar
QeS SU Table Entry Add
Commands SU Address;
Help ate |Enable 'I
Add ] ".:m.si_)
Exit — —
QoS SU Table Entries
Index SU MAC Address 00S Class Hame | Index Status
. = =
4| Done D Intemnat y
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Step | Description
22. | Verifying the QoS SU Table
Select Configure 2 QoS - QoS SU. To verify the information in the QoS SU Table, click
the Edit/Delete Table Entries button.
10l
Fe Edk Wew Favorkes Took Help E
bk v 5 - @D [ A Qoewch [airmvomes Fredn |- S 5 D 1 |
Agdress [ﬂ hiktpeff10. 1,50, 200] confifconfigure-qos-su. html ﬂ o6
=]
System \ Network | Interfaces \ SNMP "\ RIP \l Management |
Security Filering Intra-Cail Blocking VLAN . \
Sk \ o \ 108 SF Clas | P \
Monitar o he of 3
Commands Index SU MAC Address Status
1 LESE S S S enable
Help LS A B A S enable
-  Jable Entries )
g 2|
& © Intemet y

5. Configure Proxim Tsunami MP.11 5054-R Subscriber
Units at Campus A & Campus B
When the Proxim Tsunami MP.11 5054-R Subscriber Units for Campus A & B connect to

the Base Station at the Headquarters, the SUs receive the configured QoS policy information.
Therefore, there are no configuration steps required.
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6. Configure the Extreme Summit 300-48 Switch

This section shows the necessary steps in configuring the Extreme Summit 300-48 as shown
in the sample network.

The Extreme Summit 300-48 will be used as the core router and will run Layer 2 and Layer
3, enforce QoS policies and run OSPF.

Step | Description

1. | Connect to the Extreme Summit 300-48 Switch. Log in using the appropriate Login ID and
Password.

Login:
Password:
Summit300-48:1 #

2. | Ensure the ports are not already configured. Use the show port <port> info detail command
to check the current configuration for the port.

Summit300-48:1 # show port 1:1 info detail

Repeat for ports 1:2, 1:3, 1:4, 1:5 and 19.

3. | If any of the ports are configured with VLAN information, delete the information on the port
or look for one that is not in use, use the configure vilan <VLAN NAME> delete ports
<port>command to delete the port information or the show port <port> info detail
command to find another one.

Summit300-48:1 # configure vlan <VLAN NAME> delete ports <port>
Summit300-48:1 # show port <port> info detail

4. Create the VLAN VIanOSPF.

Summit300-48:1 # create vlan VIanOSPF
Summit300-48:1 # configure VIanOSPF tag 2000

5. | Add an IP address for VLAN VIanOSPF, and enable IP forwarding.

Summit300-48:1 # configure VIanOSPF ipaddress 10.20.30.1/30
Summit300-48:1 # enable ipforwarding VIanOSPF

6. | Assign ports to VLAN VIanOSPF.

Summit300-48:1 # configure VIanOSPF add ports 1:1 tag
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7. | Enable OSPF.
Summit300-48:1 # enable ospf

8. | Configure OSPF for VIanOSPF.
Summit300-48:1 # configure ospf VIanOSPF area 0.0.0.0
Summit300-48:1 # configure ospf add VIanOSPF area 0.0.0.0

9. | Enable OSPF to forward information for directly connected interfaces.
Summit300-48:1 # enable ospf export direct cost 2 type ase-type-2

10. | Create VLAN Voicel.
Summit300-48:1 # create vlan Voicel
Summit300-48:1 # configure Voicel tag 42

11. | Add an IP address for VLAN Voicel, and enable IP forwarding.
Summit300-48:1 # configure Voicel ipaddress 192.168.42.254/24
Summit300-48:1 # enable ipforwarding Voicel

12. | Assign ports to VLAN Voicel.
Summit300-48:1 # configure Voicel add ports 1:1, 1:2, 1:3 tagged
Summit300-48:1 # configure Voicel add ports 1:5

13. | Assign a port to VLAN Voicel for the Avaya IP Office 406v2.
Summit300-48:1 # configure Voicel add ports 1:19

14. | Enable DiffServ examination on port 1:19.
Summit300-48:1 # enable diffserv examination ports 1:19

15. | Add QoS profile to port 1:19.
Summit300-48:1 # configure port 1:19 qosprofile gp7

16. | Setall ingress traffic on port 1:19 to priority 6.
Summit300-48:1 # create access-mask portl9pri6 port
Summit300-48:1 # create access-list pril9 access-mask portl9pri6 port 1:19
permit set dotlp 6
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17.

Create VLAN Datavlanl.

Summit300-48:1 # create vlan Datavlanl
Summit300-48:1 # configure Datavlanl tag 200

18.

Add Datavlanl to QoS profile gpl (best effort).

Summit300-48:1 # configure Datavlanl qosprofile gpl

19.

Add an IP address for VLAN Datavlanl, and enable IP forwarding.

Summit300-48:1 # configure Datavlanl ipaddress 192.168.200.254/24
Summit300-48:1 # enable ipforwarding Datavlanl

20.

Assign ports to VLAN Datavlanl.

Summit300-48:1 # configure Datavlanl add ports 1:1 tagged
Summit300-48:1 # configure Datavlanl add ports 1:2, 1:3

21.

Create VLAN Vlan2.

Summit300-48:1 create vlan Vlan2
Summit300-48:1 configure Vlan2 tag 2

22.

Add an IP address for VLAN Vlan2, and enable IP forwarding.

Summit300-48:1 # configure Vlan2 ipaddress 10.1.2.1/24
Summit300-48:1 # enable ipforwarding Vlan2

23.

Assign ports to VLAN Vlan2.

Summit300-48:1 # configure Vlan2 add ports 1:4

24.

Create VLAN Prox1.

Summit300-48:1 create vlan Proxl
Summit300-48:1 configure Proxl tag 90

25.

Add an IP address for VLAN Prox1, and enable IP forwarding.

Summit300-48:1 # configure Proxl ipaddress 10.1.90.1/24
Summit300-48:1 # enable ipforwarding Proxl

26.

Assign ports to VLAN Prox1.

Summit300-48:1 # configure Proxl add ports 1:1 tag
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27. | Enable DHCP relay.

Summit300-48:1 enable bootprelay

Summit300-48:1 configure bootprelay add 10.1.2.250
28. | Save the running configuration to the startup configuration.

Summit300-48:1 # save

7. Configuration of the Extreme Summit X450e-24p Switch
for Campus A

This section addresses configuring the Extreme Summit X450e-24p Switch for Campus A.
The Extreme Summit X450e-24p Switch will run Layer 2 VLANS, enforce QoS policies and
supply PoE to the Avaya IP Telephones.

Step

Description

1.

Log into the Extreme Summit X450e-24p Switch for Campus A.

Connect to the Extreme Summit X450e-24p Switch. Log in using the appropriate Login ID
and Password.

Login:
Password:
X450e-24p:1 #

Ensure the ports are not already configured. Use the show port <port> info detail command
to check the current configuration for the port.

X450e-24p:1 # show port 1 info detail

Repeat for ports 2 and 3.

Verify ports are not configured with VLAN information, delete the information on the port or
look for one that is not in use, use the configure vian <VLAN NAME> delete ports <port>
command to delete the port information or the show port <port> info detail command to
find another one.

X450e-24p:1# configure vlan <VLAN NAME> delete ports <port>
X450e-24p:1# show port <port> info detail
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4. | Create VLAN Voicel.
X450e-24p:1 # create vlan Voicel
X450e-24p:1 # configure Voicel tag 42
5. | Assign ports to VLAN Voicel for the interfaces.
X450e-24p:1 # configure Voicel add ports 1, 2, 3 tagged
6. | Create VLAN Datavlanl.
X450e-24p:1 # create vlan Datavlanl
X450e-24p:1 # configure Datavlanl tag 200
7. | Add Datavlanl to QoS profile gpl (best effort).
X450e-24p:1 # configure Datavlanl qosprofile gpl
8. | Assign ports to VLAN Datavlanl.
X450e-24p:1 # configure Datavlanl add ports 1, 2, 3 tagged
9. | Save the running configuration to the startup configuration.
X450e-24p:1 # save

8. Configuration of the Extreme Summit X450e-24p Switch
for Campus B

This section addresses configuring the Extreme Summit X450e-24p Switch. The Summit
X450e-24p Switch will run Layer 2 and Layer 3, enforces QoS policies, run OSPF, and
supply PoE to the Avaya IP Telephones.

Step

Description

1.

Log into the Extreme Summit X450e-24p Switch.

Connect to the Extreme X450e-24p Switch. Log in using the appropriate Login ID and
Password.

Login:
Password:
X450e-24p.1 #
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Step | Description

2. | Ensure the ports are not already configured. Use the show port <port> info detail command
to check the current configuration for the port.

X450e-24p.1 # show port 1 info detail

Repeat for ports 2 and 3.

3. | Verify ports are not configured with VLAN information, delete the information on the port or
look for one that is not in use, use the configure vian <VLAN NAME> delete ports <port>
command to delete the port information or the show port <port> info detail command to
find another one.

X450e-24p:1# configure vlan <VLAN NAME> delete ports <port>
X450e-24p:1# show port <port> info detail

4. | Enable DiffServ examination on port 1.

X450e-24p.1 # enable diffserv examination ports 1

5. Create QoS profile gp7

X450e-24p.1 # create qosprofile qp7

6. | Assign DiffServ DSCP replacement value for qp7 to 46.

X450e-24p.1 # configure diffserv replacement gp7 code-point 46

7. Create VLAN VIanOSPF.

X450e-24p.1 # create vlan VIanOSPF
X450e-24p.1 # configure VIanOSPF tag 2000

8. | Add an IP address for VLAN VIanOSPF and enable IP forwarding.

X450e-24p.1 # configure VIanOSPF ipaddress 10.20.30.2/30
X450e-24p.1 # enable ipforwarding VIanOSPF

9. | Assign ports to VLAN VIanOSPF.
X450e-24p.1 # configure VIanOSPF add ports 1 tag

10. | Enable OSPF

X450e-24p.1 # enable ospf
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11. | Configure OSPF for VIanOSPF.
X450e-24p.1 # configure ospf VI1anOSPF area 0.0.0.0
X450e-24p.1 # configure ospf add VIanOSPF area 0.0.0.0

12. | Enable OSPF to forward information for directly connected interfaces.
X450e-24p.1 # enable ospf export direct cost 2 type ase-type-2

13. | Create VLAN Voice2.
X450e-24p.1 # create vlan Voice2
X450e-24p.1 # configure Voice2 tag 33

14. | Add an IP address for VLAN Voice2 and enable IP forwarding.
X450e-24p.1 # configure Voice2 ipaddress 192.168.33.254/24
X450e-24p.1 # enable ipforwarding Voice2

15. | Assign ports to VLAN Voice2.
X450e-24p.1 # configure Voice2 add ports 1, 2, 3 tagged

16. | Create VLAN Datavlan2.
X450e-24p.1 # create vlan Datavlan2
X450e-24p.1 # configure Datavlan2 tag 30

17. | Add Datavlan2 to QoS profile gp1 (best effort).
X450e-24p.1 # configure Datavlan2 qosprofile gpl

18. | Add an IP address for VLAN Datavlan2 and enable IP forwarding.
X450e-24p.1 # configure Datavlan2 ipaddress 192.168.30.254/24
X450e-24p.1 # enable ipforwarding Datavlan2

19. | Assign ports to VLAN Datavlan2.
X450e-24p.1 # configure Datavlan2 add ports 2, 3

20. | Enable DHCP relay.
X450e-24p.1 # enable bootprelay
X450e-24p.1 # configure bootprelay add 10.1.2.250
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21. | Save the running configuration to the startup configuration.

| X450e-24p.1 # save

9. Interoperability Compliance Testing

Interoperability compliance testing covered feature functionality, serviceability, and
performance testing.

For feature functionality testing, emphasis was placed on verifying voice quality in a multi-
site converged VolP and data network scenario. Specifically, compliance testing verified that
when the Proxim Tsunami MP.11 interfaces were oversubscribed with low priority data
traffic, the higher priority VolP media and signaling traffic still is allowed through with good
voice quality. Prioritization of voice traffic was achieved by implementing Layer 3 DiffServ
and Layer 2 priority (802.1p) QoS. Voice and data traffic were segmented in the enterprise
network using VLANS.

QoS and performance testing were verified by making voice calls while a traffic generator
generated low priority data traffic. At the end of the performance test, it was verified that the
network devices continued to operate successfully.

Serviceability testing was conducted to verify the ability of the Avaya/Proxim VolP solution
to recover from adverse conditions, such as power cycling Avaya IP Office, Proxim Wireless
devices and disconnecting cables between the LAN interfaces. In all cases, the Avaya IP
Office and Proxim Wireless devices recovered without intervention.

9.1. General Test Approach

All feature functionality test cases were performed manually. The general test approach
entailed verifying the following:

LAN connectivity between the Avaya and Proxim products

Registration of Avaya IP Telephones with Avaya IP Office

Verification of the DHCP relay configuration

VolIP calls over Layer 2 and Layer 3 connections

Inter-office calls using G.711 mu-law & G.729 codecs, direct media, conferencing,

and sending low priority data traffic over the LAN

e Verifying that QoS directed the voice signaling and voice media to the higher priority
egress queue based on the packets” DSCP value

e Layer-2, Layer-3, port based and VLAN based Quality of Service

e Chariot was used to verify voice quality
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The performance tests were performed by oversubscribing the network interfaces with low
priority data traffic and verifying that good voice quality was achieved when calls were made
over the routed and switched interfaces.

9.2. Test Results

All feature functionality, serviceability, and performance test cases passed. The Proxim
Wireless implementation yielded good voice quality. The stability of the Avaya/Proxim
solution was successfully verified through performance and serviceability testing.

10. Verification Steps

This section provides the steps for verifying end-to-end network connectivity and QoS. In
general, the verification steps include:

e Verify that the DHCP relay is functioning by confirming that the Avaya IP
Telephones receive their IP addresses from the DHCP server connected to the
network

e Check that the Avaya IP Telephones have successfully registered using the Avaya IP
Office System Monitor. See Section 11.1.

e Place calls between the Avaya 2410 Digital Telephone and Avaya IP Telephones.

e Verify good voice quality using a Chariot server and clients.

11. Troubleshooting

11.1. Avaya IP Office Troubleshooting

Troubleshooting can be performed on Avaya IP Office via the Avaya IP Office System
Monitor application. Log into the IP Office Monitor PC and select Start — Programs — IP
Office — Monitor to launch the IP Office System Monitor application. Log into the
application using the appropriate credentials.
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To see the registration messages going to and from Avaya IP Office, select Trace Options
under the Filters Menu. Select the H.323 tab and configure as illustrated below. Click the
OK button.

allsettings x|
Key/Lamp | LD&P | PPP | R2 | Routing | SMMP | Spstem | T1 | wPN | wian |
aTM | cal | DTE | EConf | FrameRelsy | GOD | H.323" | Interface | 150N |
Ewvents
Packets
[~ H.245 Send Ll

[~ H.323 Receive
[~ H.323 FastStart

IV RAS Send [ CCHMS Send

¥ RAS Feceive [~ CCMS Receive

[~ H.245 Receive

[+ “iew ‘whale Packet

Trace Calour . |

neraulmu| cleamu| TabEIear.ﬁ.Ill Tab Set.-‘-‘-.lll oK | Cancel

11.2. Proxim Wireless Troubleshooting

e |f the voice quality is poor, check Sections 4 thru 6 for QoS options.

e If any of the endpoints are unable to communicate with any of the aforementioned IP
devices and interfaces, check the VLAN configuration, routing and status of the
Ethernet and LAN interfaces on the switches and the BSU and SU.
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12. Conclusion

These Application Notes describe the configuration steps required for integrating Proxim
Base Stations and Subscriber Units into an Avaya IP Office infrastructure. For the
configuration described in these Application Notes, the Proxim MP.11 Base stations and
subscriber units were responsible for enforcing QoS policies using Layer 3 Differentiated
Services and Layer 2 (802.1p). Good voice quality was successfully achieved in the
Avaya/Proxim configuration described herein.

13. Additional References

This section references the Avaya and Proxim product documentation that are relevant to
these Application Notes.

The Avaya IP Office product documentation can be found at:
http://marketingtools.avaya.com/knowledgebase/

The Proxim product documentation can be found at:
http://www.proxim.com
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