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1. Overview

About This
Document

Known
Issues

Registration
Method

XO SIP
Service
Packages
Supported

This document describes interoperability between XO SIP Package 1 (G.711) and
Package 2 (G.729a) and Vertical Wave IP500 deployed with an XO-provided Cisco 2432
Integrated Access Device (IAD) as the router/demarcation device. The interoperability
testing was done with a Wave IP500 but the same configuration and interoperability
applies to a Wave 1P2500 system too.

This document assumes the audience has a general understanding of network
provisioning and the connectivity requirements of XO Communications SIP service
offering.

While XO certifies interoperability between XO SIP service and the IP PBX as outlined
herein, the following known issues were identified during Interoperability testing. The
customer should be aware that certain features and functions may not be fully
supportable. In some cases, special configurations and/or PBX software patches may be
available from the vendor.

1) Incoming calls to the PBX failed when forwarded to the PSTN.

2) Call from extension to extension which was transferred to PSTN failed due to no voice
path.

3) Outbound fax call failed on Package 2.

4) Outbound modem call failed on Package 2.

5) Wave IP Product Family can mark DSCP of RTP when it cannot mark DSCP of
SIP Signaling — always send the value of 0x00.

6) Wave IP Product Family can send out multiple CODECS but always sends
G.729 as the first preference and G.711 as the second.

Static registration is utilized between the Vertical Wave IP Product Family and the XO call
agent.

Pkg | Codec DTMF Fax

In-band RTP or RFC2833 on | Inbound and Outbound
1 G.711 | analog extensions, G.711 Fax supported;

RFC2833 only on IP phones | Inbound and Outbound
T.38 Fax not supported

2 G.729a | In-band RTP or RFC2833 on | Inbound Fax supported,;
analog extensions, Outbound G.729 Fax not
RFC2833 only on IP phones | supported; T.38 Inbound
and Outbound Fax not
supported
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2. Testing of Vertical Wave IP Product Family

2.1. Software and Hardware Versions Tested

Cisco 2400 used as a router

Cisco 10S Software, 2400 Software (C2430-1S-M), Experimental Version
12.4(20060718:201451) [acphan-V124 4 T2 1 104]

System image file is "flash:c2430-is-mz.x0"

Vertical Wave IP500
Software version: Vertical Wave ISM 2.0

2 - IP Phone
Model : Edge 700

Fax machines:
G3: SHARP UX-B20
SG3: Brother - IntelliFax 1860c
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2.2. Lab Test Configuration

XO VOIP Network

SER 1/0:0
XX XX XX XX

XO Router (IAD)

FE 0/0 )
XX xx.xx.xx Cisco|2400

255.255.255.xXx

Switch

IP 1 XX.XX.XX.XX

Vertical IP 500 P

Analog H .

port = 4693873322 (110)
|||||||||| “"Q 4693873320 (102)

4693873323 (100) W ||||HI|||
Analog {

Note: Above lab setup only shows main lab network elements.
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3. Vertical Wave IP Product Family IP PBX Configuration

XO performed the minimum amount of configuration required to achieve successful completion
of test calls over XO SIP. Itis beyond the scope of this document and the testing efforts to
show a complete configuration, therefore screenshots of the GUI interface are provided only for
the details of the SIP trunk configuration that are relevant to interfacing with XO’s SIP product.

In This
Section

XO Communications

This section contains screenshots which detail the SIP trunk configurations.

3.1 Vertical Wave IP Product Family Configuration

IP Telephony >> Signaling Protocol
“SIP Local IP Address” = PBX IP Address

ﬂ" IP Telephony - Windows Internet Explorer
[~ | &2

@ - I\' http: /{202, 1. 245.5)I04dmin/IPTelephary. asp

'{3 ﬁi’ W IP Telephony

IP Telephony

Signaling Protocols

) Svsktem Parameters

- @ Advanced Codec Settings

-4 DTMF Transport Settings

- @ Quality of Service (03]

- @ IP Telephone Settings

) Call Routing

- 4 Default Inbound Routing

- # Signaling Contral Painks

) Bandwidth Management
Lo Zones

|+ SIP Enabled

SIP Local IP Address: |2D2.1.245.5

Advanced. .. |

Restore | Aoply |

_lol x|
FY ILi\-'e Search £ |-
J T’:h - B - o= - ,-_f,"EagE - ':—_‘,'éTgc-Is < ¥
[—
[
Done | Help |
[~
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IP Telephony >> System Parameters

- DTMF Transport Setting

f_"i IP Telephony - Windows Internet Explorer

_[8] x|
@T‘ A I\' hikp:/{202.1,245,5/10Adminf IPTelephany . asp j || X ILive gearch R~
= »
w e \* [P Telephany | | J - E) - = + |- Page = () Toals -
2
IP Telephony
) Signaling Pratocols ~DTMF Digit Transpart
- SIP
{5 System Parameters Preferred DTMF Transpart
# Advanced Codec Settings -
LTMF Transport Setbings FDTME Play Out Timing
# Qualty of Service (QOS5) ISD j millseconds per digic
- 4 [P Telephone Settings
Call Routing ISD j miliseconds between digits
# Default Inbound Routing
- 4 Signaling Control Points
=20 Bandwidth Management
g Zones
Restore Defaults |
Restore | Apply | Done | Help |
H
dj'startl & E @ P httpsiffwebmal.xa.com... | {3 C\Dacuments and Settin,., | & Network Connections ” {€ 1P Telephony - Windo... |ZEY wsam
L i {Untitled) - Wireshark | 1] Yertical Wave IPS00 can., | 9 !l@ Friday
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- Quality of Service

/_'i IP Telephony - Windows Internet Explorer -2 zl

@:_—: - |\' http:ff202, 1,245 5/10Admin/IPTelephany  asp j 5| % |Live Search gl
= »
L0 40 NP Telephony | | J F) v Bl - o v b Bage » () Tadls -
-
IP Telephony
(=3 Signaling Protocols 105 Byte
L oee TP _
L) System Parameters Bl IlDlllDDD
# Advanced Codec Settings Hex! Iba
# DTMF Transport Settings
& 9 o IP Precedence: IS
- # P Telephone Setti
EI@ C.all Roufi:gp e Setings Differentiated Services: |46
i i # Default Inbound Routing
o = # Signaling Control Points
(=3 Bandwidth Management
Lo @ Zones
Restare Defaults |
Restore | Apply | Done | Help |
a
tﬁ'Startl & @@ & hitpsfwebmal xo.com/... | |3 C:\Dacuments and Settin...l & Network Connections ” {€ 1P Telephony - Windo... A& aigam
v i(UntitIed)-Wireshark | iE’lj\n'ertical Wave IPSO0 con... | D!l@ Friday
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IP Telephony >> Call Routing >> Signal Control Point >> ‘XO Test’ ......

- SIP Setup
“Proxy Server” = NBS SIP port
f P Telephony - Windows Internet Explorer - |ﬁ |ﬂ
@_\‘_\/ v |\ hitp:}}202.1.245 5/10chin/ PTelephony. asp =] [#1x| |ve Search Jei
= »
w \* IP Telephony | | J @ » [ v 0= v -hPage v (O Tols -
Blsignaling Control Point X o ﬂ
IP Telephony el
Marne: | %0 Test
EID Signaling Protorols Route Step Ti I
[ Inbaound Routing' Outbaund Routing - SIP Settings |
E{f} System Parameters . Lser Mame: I
- # Advanced Codec Settings
DTMF Transport Settings Privey Server: |2D?. 155.151.72
# Quality of Service (QOS)
i @ TP Telaphone Settings it I5060
[—]lﬂ Call Routing ~Inboundouthound Settings
- # Default Inbound Routing : i C Recshv recirai
Sigrialing Control Points This SCPwill: " Receive registration from Contact
El@ Banduidth Management {+ Register with a ProxyRegistrar
~ @ Zones
~huthentication Settings———— Registration Settings
[~ Authentication Required [ Registration Required
futhentication Mame: I Faglatrar Sarir I
Registrar Part: I
Password: I g 3060
Yerify Password; I
Preferred DTMF Transport IRFC 2833 ]'
Advanced Settings. .. |
Cancel
n‘.‘ﬁ'Startl @ @ @ @ https: | fwebmail, xo.com/... | Ej C:\Documents and Settin...l Q Network Connections || @ 1P Telephony - Windo... lélq 9:18 AM
v [l (Lntitled) - Wireshark | 041] Vertical Wavs P00 con... | Q@Y Fiday
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- Inbound Routing
Edit Inbound Routing Table

4693873322 -> extension 110 (Digital Station)
4693873320 -> extension 102 (Digital Station)
4693873323 -> extension 100 (Analog-1)
4693873324 -> extension 115 (AutoAttendant / VM)
4693873319 -> extension 571 (Hunt Group)

{' IP Telephony - Windows Internet Explorer - |E||1| -
@@ |\ httpif1202.1.245 5/10Adminf1PTelephony asp = [ ##]] % [ uive search Pl 9

&4 Find ~

Za % 2. Renlace
Signaling Control Point x|
IP Telephony

Route Step Timeouk: |5
=i} System Parameters

. % Advanced Codec Settings ;

B inbound Routing Table

* Route By Source of Didled Numbe#t Scheduled Routing ¢ Both

Ty e \* IF Telephony | | J @ - Bl - Eég = |52k Page ~ g} Tods ~

=) Signaling Protocols :
C Inbeund Routing | outbound Routing | SIP Settings |

Edit Inbound Raouting Table. .. | |

x|
A
[

Call Dialed Destination OIS Night Answer Night: Answer
Source Mumber Mame Mode Destination
Default 4693573322 110 Mot Used Do
Default 4693573320 102 Mot Used
Default 4693873323 100 Mok Used
Default 4693573324 115 Mok Used
Diefault 4693573319 571 Mot Used

Add Remoye |
o |

Restore

=]
=

e - |

Page: 2 of 16 | Words: 317 | &

lt;' Startl @ @ @ @ https:fjwebmail.x0.com/... | @ C:\Documents and Settin. .. | Q Ietwork Connections ” @ IP Telephony - Windo... % Iélg 316 PM
9 i 5,14 Qutbound modsm p... | 1] Yertical Wave IPS00 con, . | ( !l@ Thursday
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- Bandwidth Management >> Zone
Inter-Zone Codecs

. w a
¢~ 1P Telephony - Windows Internet Explorer oy [l b u
@@ * |\ http:/f202.1.245.5/10Admin/PTelephony. asp 4 {] x| [uve search po-
K]
[] o »
T e \* IP Telephany | | J @ - B - s - hPage v (CF Took -

IP Telephony

ED ansai':g Pratacals Zone Mame | IP Address Ranges |

Remate Defaulk

{0 System Parameters
; # fdvanced Coder Settings Haome 202.1,245.0- 205,1,245,253

# DTMF Transport Settings

# Quality of Service (QOS) Bandwidth Management

- 4 IP Telephone Settings

Mame: IHome

‘. @ Default Inbound Fouting

® Signaling Control Poinks IP Address Ranges | Bandwidth Settings :hter-Zone Codec

Intra-Zone Codecs |

Step Audio Packet Silence Ul |

Codec Time {ms) Suppression
1 G711 Mu-Law 64 kbps - 20 [l Do
2 G.7294B 20 -

Editn, Add | HRemove |

Restore | Al | Dorie | Help |

E‘b‘ Startl @ @ w @ https: {fwebmail x0.comy... | E} C:iDocuments and Settin. . | Q Metwork Connections ” @ 1P Telephony - Windo... % @Iq 231 M
9 i 5,14 Qutbound modem p... | @_] Yertical Wave IPS00 con,., | @; !l@ Thursday
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First Digit Table >> First Digit

External Access Code

/- First Digit Table - Windows Internet Explorer — =] %]

@:__: - I\' http: 202, 1,245,510 Admin/FirstDigit Table, asp j +5 | X ILi\,e Search 0|~

S df \* First Digit Table | | J @ - & - géa - :irPage - _{-‘; Tools -
=

First Digit Table

First Digits I Local Area Codesl

Digit: {Type)

0 {Attendant) Digit Type: IExternaI LI
1 {Extension} ~Additional Setting
2 (Mot Configured) {+ One-Digit ™ Two-Digit
3 (Mot Configured) Access Code Routing Collect: Digits Dial Tone

—_— (Cutbound Routing umbering Plan
4 {Extension)
5 {Extension)

B Edit External Access Code x| My
6 (Mot Configured)
7 (Mot Configured)
3 (External)
—_— Access Code: 9
Edit...
_ ———— PRouting : IOutbound Routing j
Collect Digits : INumbering Flan j
| |v Dial Tane
o |
=
i Startl o E@ & hitps: jwebmailx0,comf... | |33 Cr\Documnents and Settin. . | & Network Connections “ /& First Digit Table - Win... 2/BEY a43rM
v i 5,14 Outbound modem p... | @_] Vertical Wave IPS00 con... | D !l@ Thursday
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IP Telephony >> Signaling Protocol >> SIP Advanced Parameters

;__’_TIP Telephony - Windows Internet Explorer

=l x|

@: - I\‘ http:f§202.1.245,5/10Admin/IPTelephony . asp
v dhe

N [P Telephony |

j *4 || X ILive Search B

T o v cbpage v (ChTods v
| = L+ i

IP Telephony

Bl Signaling Protacals

T

£ System Parameters

# Advanced Codec Settings
# DTMF Transport Settings
# Quality of Service (QO3)
# IP Telephone Settings

[V SIP Enabled

SIP Local IP Address: IZDZ‘ 1.245.5
Advanced.., |

- Timers

Session(secs):

-
£ 5IP Advanced Parameters ll Fﬂ

EHBFE!!_‘I Global Authentication I

MIN Session{secs); |2400

ISGDD

T1 (ms): 500
- Call Rauting
# Defaulk Inbound Routing T2 {msh |4UUU
. # Signaling Control Paints T4 (ms): 00
=25 Bandwidth Management
- @ Zongs

[~ Support 100Rel
Crganization:
Contact Host:

Alias Idle Time {ms):

Invite timeout {secs):

DS Suppork:

DS Cache Lifetime (secs): [3600

Listener Part;

Transports Supporked

[ ¥ LDP

|
|
0

150

I"A" record lookup | w l

5060

[ 1P

f;b'startl 8. @ @ @ https: fjwebmal. xo.comy. .. | |j C:iDocuments and Settin...l Q Metwork Connections

Restore | Aol

Dc

[

v i {Untitled) - Wireshark.

| @_] Vertical Wave IPS00 con.., |

” {€ 1P Telephony - Windo...

|4/EY 9s0am
Bul@ Friday
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( Remote Desktop to Wave 202.1.245.5) >> TVAdmin

Digital Station 102 -

Phone >> Call Handling

Users - Yertical Wave Global Administrator

File Edit Yiew Tools Users Help

-9 s X2 0|
|Name ! |Extensi0n| DD |S|0t:Polt ¢ MAC Address |Device Type |Type |Agent |Locked Dut| Persanal Status |AED DND| Mail Usage| Gresting Usa
Q% Administrators Role
s Analogl 100 1 [&nalog): 1 Analog [ser Awailable

Avvailable

4 [Digital) : 1 Digital Awallable
Edge700 1a 4 [Digital] : 4 Digital |Jser Avalable 00% kX

Q% Managers Role
@5 Users Role
a Yirtuall 111 1 [Bnalog): 2 Analog [ser Awailable n'a 1.1

¥ Digital102 - User B

"\U;S?[ M Call Forwarding... |
+-Yaice Mai

=8 Ehone

¥ Handle busy calls differently than calls not answered

e ~Action if the callis not answered
Station Features

Riing Pattemns [V Play user's default greeting
Softphane :
o futomatic Log Out iclion Take amessage j
[+ Audio
[+ Security
[#-Queue
- Diakby-name Directory - Action if the station iz busy
----ViewlPoint [V Play user's default greefing
[#]- Shaing
Aclian ITransfer tor external number j
Transfer to number: |[9?2] BTR-7TT7 J

Previous | Hext | 0K I Canicel | Help |

d| | i

7 ltems globaladministrator |ID-DEFAULT

*fstartl J é @ J @Users-\n‘ertical Wave Gl... | Document - WordPad 10:09 AM

Call Log
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Phone >> Station Features

sers - Yertical Wave Global Administrator

Fle Edit Wiew Tools Users Help

80| xR v
sers
|Name 4 ‘ Extensi0n| DD | SlokPort # MAC Address | Device Type | Type |Agenl | Locked Dul| Personal Status |AED DND| Mail Usage| Greeting Usa
Q% Administiators Role
s 100 1 [Analog) : 1 Analog |Jser Available kX
! 102 4 1 Digital e )
s Edge700 10 4 [Digital) : 4 Digital zer Auvailable 3
Qh Managers Role
% Users Role
ﬂ Wirtuall m 1 [Analog): 2 Analog |Jzer Awailable nfa 10
Phone % Station Features
--Usel Telephone template: IBasic j
- Voice Mal
i=)-Fhone Button | Feature Parameter
- 2 Hold
R 3 Tap
-Ring Patt
1 e 4 TRNS/CONF
-Softphone .
-Automatic Log Out i Priniary 102
- dudia ] Uszer Fanward
¥ Security 7 Call Appearance
- Quee a Ao Dial 49725736857
- Dialby-narne Directory El System Paik
-~ WiewPoint 10 Self Park.
[#]- Shaing 1 WMessage Waiing 102
12 Ao Dial
Ring wolume: I;
I* | Use vice-fiist answering
Previous Hest | 0K | Cancel | Help |
« | A
| 7 liems gobaladinitiater |10-DEFALLT
&fStartl J é@ J 3 Users - Vertical Wave ... | Diocument - WordPad 10:22 AM
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Digital Station 110 -

Phone >> Call Handling

Users - Yertical Wave Global Administrator

File Edit ‘Yiew Tools Users Help |

§-0s|[x2| v
Users
|Name 4 ‘ Extension| oD | Slat:Part / MAC Address | Device Type | Type |Agenl | Lacked Dul| Perzonal Status |AED DND| Mail Usage| Greeting Usa
Q% Administiators Role
a Analogl 100 1 [Analag) : 1 Analog User Available 1.3% 3
a Digital102 102 4 Digital) : 1 Digital User Available 0.0% 3

Digital

=]

a Wirtuall M 1 [Analog): 2 Analog User Available E 10

= Edge700 - User

B Usgr . Cal Farwarding... |

[~ Handle busy calls difererty than calls not arswered

DSS_ Consoles Action if the call is hot answered ar the station is busy
Station Features
Ring Patterns [v Play uzer's default greeting

Softphone .
Automatic Log Out Action Take a message j

- Audio

[#1- Security

[ Queue

- Dial-by-name Directory
- ViewPaint

[#- Sharing

Previous | Next | Ok | Cancel | Help |
| | i

| | 7items | lobaladmiristrator |I0-DEFALILT

ﬂstartl J é @ J @ Users - ertical Wave Gl | Dacument - Wordrad 10:34 AM

Call Log
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Phone >> Station Features

sers - Yertical Wave Global Administrator

iy
e
Fi

File Edt View Tools Users Help |
NEEED

Users

| Name # | Extensi0n| DD | Slot:Port / MAC Address | Device Type | Type |Agent | Locked Dut| Perzonal Status |AED DND| Mall Usage| Gresting Usa
“L, Administrators Role
s Analogl 100 1 [&nalog) : 1 Analog User Auvailable 13% 3
s Digital102 102 4 [Digital] : 1 Digital User Available 0.0% 3
10 4 [Digital] : 4 Digital by ilable 3
Managers
05 Users Role
s Wirtuall m 1 [Analog) : 2 Analog User Available nfa 10
= Edge700 - User
Phone \ Station Features
Telephane template: | Basic j
Button | Feature Parameter
2 Hald
3 Tap
4 TRMS/COMF
- Autamatic Log Out 5 Frmay o
- Audio [ |Jser Fonward
- Security 7 Call Appearance
- Queue 8 At Dial
.- Dia-by-name Directory 3 System Park
~ViewPaint 10 Self Park
[#-Sharing 1A Meszage Walting Al
12 Auto Dial
Ring wolume: I;
= Usevoicedirst answering
Previous | Mext | 0K | Cancel | Help |
1 | i

| | 7ltems | lobaladministrator |10-DEFALLT

&fStartl J é @ J @Users-\n'ertical Wave &l ., | Document - WordPad 10:36 &M
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Menu Choice -

5} Auto Attendants - Yertical Wave Global Administrator

Fle Edit Wew Tools Auto Attendants Help

Ao x @ o
Auto Attendants

Name # | Extension| DD | Desciiption |

Default Auto Attendant 560 The Auto Attendant automatically assighed to a new tunk
DirectT oME102 577
EutferFromHG 53

Yoicemail 550 Diefault voice mail system

& X0 AA - Auto Attendant

General § Menu Chaices | ScheduledActionsl Audiol Advancedl

2 Transfer to Digital102 j
L] Dial by name
5 |Jzer lagin

nothing  Transfer to Attendant

Add.. | Edt.. | Delete |

Mumber of seconds before performing ‘nothing' menu choice: |3

[V Process all other digits a3 uger extensiong

Dial Plan [~ Prevent bype-ahead
% [ Bestrict dia-by-name and extension matching to members of;
|< tio groups defined » j ﬂ
stem Prompts
0K | Cancel | Help |
CallLog

| B ltems globaladrinisirator |10-DEFAULT

Efstartl J é@ J 3 puko Attendants - Vertic. . | Diocument - WordPad 10:56 AM
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Dial Plan -

Plan - ¥Yertical Wave Global Administrator

File Edit Wew Tools DialPlan Help

s - :é| x @| Internal Dial Tone - | Q)|
Dial Plan
4 |DID |Name ‘Type |Dwner |E0mments |
Attendant Station Hunt Graup System

Wirtuall System
] 2 ant

Special extension System

411 Dial by name

550 “Yoice mail access Special extension System

RED Drefault Auto Attendant Auto Attendant System The Auto Attendant automatically assigned to a new trunk
570 todem Hunt Group Station Hunt Graup System

i Hunt Group

R77 DiirectT oM Ext102 Auto Attendant System

hag EutxferFromHG Auto Attendant System

8 8 Dialing Service System

9 Fhone number Dialing Service System

a1 Emergency Special extension System

| Calls from 1042042010 11:18:02 AM to 10/22/2010 10:21:04 Ak 1E Items globaladministrator | 10-DEFALULT

Jl'i_';'start| |é@= || 224 pial Plan - vertical Wa... 5] Document - WordPad | 11:13 4
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