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InSite Application

RF Measurement System capable of radio and antenna
* 2G, 2.5G, 3G RF signal analysis
* VSWR measurements
* spectrum analysis

* PIM measurements
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InSite Diagnostic Unit

» Contains the RF test functions and features required to perform a suite of RF tests related to antenna line
performance

» Capable of performing a full range of signal analysis used in evaluating cell site interference situations as
well as evaluating signal integrity from the host BTS.

InSite Diagnostic Unit Features:

o TX-band FWD power & VSWR measurements

2 RX-band antenna line functional test

2 BTS signal analysis

o Spectrum analyzer feature

2 RX band interference analysis

o Passive Intermodulation measurement

o Dual Band capable

o Alarm interface: dry relay contacts with Major, Minor and Critical
severity levels

o Diagnostics available via IP interface

o Management interface: Internet browser, Telnet, SNMP alarm trap
2 web server, GUI interface

o manual & automatic test scheduling

2 event logging

a+27v, -48v compatible

2 -40C to + 50C operation

216 lbs

2 17.5" (W) x 2.6” (H) x 14.3” (D)
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850/1900 InSite Diagnostic Unit Specifications

Parameter Specification

Dual-band, 850/1900 in a single unit. Other dual-band

Frequency Band combinations possible.

Application diagram

869-894 MHz downlink measurements
824-849 MHz uplink measurements
1930-1990 MHz downlink measurements
1850-1910 MHz uplink measurements

Frequency Range

Antenna feedline monitor ports 12 total (6 Forward path, 6 Reverse path)

Receive Band monitor ports 6 total

Return loss all ports 16 dB, typical

Isolation, port-to-port 60 dB

Forward power monitor True RMS, >20 dB dynamic range

VSWR measurement >20 dB dynamic range with respect to output power

-30 dBm referenced to antenna feedline, 10 dB

RX-band VSWR measurement adjustment range

PIM test tones 2x, 0 dBm to +10 dBm/tone

Receiver sensitivity 9 dB noise figure, max

Receiver instantaneous dynamic ;

range >80 dB, single tone

Supported air interfaces CDMA, EVDO, GSM/EDGE, WCDMA

RF interface connectors QMA(F)

Power supply +24v or -48v versions available

Power consumption 30w, maximum

Mechanical outline 1.5 RU, 17.5"(w) x 2.63"(h) x 14.3"(d); 19” EIA rack-mount
module

_ Tttmm HTH Ta BTHAN T BTHAX Tatimm HTH
Weight 16 Ibs
Temperature range -5°C to +50° C, operational
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TX Signal analysis, power meter, TX VSWR application

DD DD
TMA TMA

ANTO-Rev 5 - . ¢ ANT1-Rev
N InSite RF Diagnostic Unit prs |

RX0 Out RX0Mon RX1Mon RX1 Out
J J [} [}
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Power On Screen

{= InSite - Windows Internet Explorer g@@

g@; » | E | http:j}192,168.247. 1 bin/IrsSiteApp. hirl ||5 [+
File Edit Yiew Favorites Tools Help
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| InSite | Measuremeant. Alarm Configuration Maintenance ‘

Measurement Source

—

Measurement

[ T= Monitor v J
Frequency Band

l Cellular ¥ J
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Tx Monitor Measurement Measurement Control
Power Reverse

Return Loss

Alarm | Run
(B | (dE)

Continue Mode: |_|

(dBm)

Interval: |2 Sec

Source
Sector:  a [Alpha)
Input:  Tx ANTO

Band:  Cellular
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Manual Measurement: Tx Pilot Power

2 InSite - Windows Internet Explorer

®\' ~ | ] httpi{{192.166.247. 1 jbin{InSit=App bt vl x| |= |2~
File Edit Miew Favorites Tools Help
Google [Cl~ v G2 B v ¥ Bookmarksw Bhoblocked %P Check » 4 Adtolink = () settings
‘ﬂ? & |@In5ite ‘ | @ & E‘_:J @ 2 Page - '_; Tk
Insite | Measurement  Alarm  Ganfiguration  Maintenance

Measurement Source

Measurement CDOMAZOODD t b4

Rx Return Loss

Frequency Band

Tx Monitor
Sector _
COMAZODD Pilot
Measurement Port Tx ANTO Tx ANT) spectrum (FFT) 0 MON Rzl MON
————
. =
= o 1 = =
CDMAZ000 Pilot Measurement CDMAZ2000 Pilot Control
Channel Frequency Pilot Power | Carvier Power Reference Alarm Status Run |
(hMHz) (dBm) (dBm) (dBm)
354 281,52 3827 45,71 a7 successful Continue Mode: ||
423 852,79 35,28 45,63 37 successful Interval: 2 Sec
466 283,98 38,33 45.61 37 successful
Source
So07 885,21 38,53 45.8 a7 successful Sectar: [ (Bata)
548 286,44 28,19 45,63 37 successful Input:  Tx ANTO
3583 S57.67 35,64 43,88 37 successful Band: cellular
530 288.9 38.26 45,48 37 successful

Meazurement Time: 04/24/2008 15:07:30

[ & €D Internst LR Tl
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Setting Pilot Power Threshold

/= InSite - Windows Internet Explorer

@\;r‘ ¥ |E http: {192, 168,247 .1/bin/InSiteApp.html

Maintenancs |

||| %
File Edit ‘iew Favortes Tools Help
Gcn.:gle V|G0 -n@ E - ﬁ Baokmarks = @Dblock&d aé?check - \ Autolink « @Settingsv
W |{§m5|te | | P - B - [EhPage v i Toolks -
| InSite | Maasuramant  Alarm Cenfiguration

Measurement Source

Sector | l all 8|
Measurement Port | L all hd))
Frequency Band Cellular

Measurement Type

CDMAZ000 Pilot  w |

LDMAZ000 Pilot Configuration

Alarm Frequency
Parameter Severity Condition
relative to ref rrajor not hetuesn

- N

Tx Monitar |

COMAZOO0 Pilat

Value (dB/dBm) Value (dB/dBm}

-4 4

Ea ° Internet

H00% -
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Setting Return Loss Alarm Thresholds

= InSite - Windows Internet Explorer

— o
@‘CJ" - |g http: /192,168,247, 1/bin/InSitedpp. html |‘P =l
File  Edit View Favorites Tools  Help
i Google viGo o 52 BF v ¥f Bookmarksw Bhoblocked 9 Check v % Autolink v > () Settings=
W |§1n5ite | | P - B b - [ Pee - Todks -
| InSite | Measurement.  Alarm Configuration Maintenance |
Measurement Source
Sector | ol v
Measurement Port | ! all bl
Frequency Band Cellular
Measurement Type Tx Monitor v |
—_—
Tx Monitor Configuration T Monitor
COMAZOOO Rilot
Alarm Frequency |
Parameter Sewerity Condition Value (dB/dBm) Value (dB/dBm)
return loss rninor between 3 10
return loss critical less 3

Dane (& € nternet H100% v
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Specirum Analysis

> InSite - Windows Internet Explorer

—
@ ] ™ |£, htkp:fi192. 168,247, 1/bin/InSiteApp. html

File Edit Wiew Favortes Tools Help
Googledcv v|Go w50 B v ¥y bookmarksw Bhoblocked ¥ Check vy Autolink > () Settings=
W S| @ ] Y
| InSite | Measurement  Alarm Configuration Maintenancs |
Measurement Source
Measurement Spectrum (FFT) |
Frequency Band Rx Return Loss
Tx Monitor
Sector P
COMAZOOD Pilat
Measurement Port Tz ANTO T AMT  spactrurn (FFTY w0 MOM Rl MON
e U I A =
Spectum (FFT) Measurement Spectrum (FFT) Control
Run
Freq: 872,710 - 837.710MHz  Avg: =i
Continue Mode: ||
10 Interval: 2 Sec
Source
Sectar:  a [Alpha)
Input: Tx AMTO
- Band: Cellular
Frequncy: 285,21 | MHz
Span: 23 MHz
-30
ResBW: 10 KHz
i Auerage: 1
-70
872.71 885,21 897.71
] AP AN [ [

E 0 Internet

H100% -
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RX Band VSWR, interference analysis

A

ANTO-Re»
ANTO-Fwd

1

RX0 Out

" InSite RF Diagnostic Unit

RX0Mon RX1 Mon

ANT1-Rev
ANT1-Fwd|
RX1 Out
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Manual Measurement: Rx Return Loss

InSite - Windows Internet Explorer

~ | ] httpi{{192.166.247. 1 jbin{InSit=App bt v |# | x| |2~
File Edit Miew Favorites Tools Help
Google |G~ V| Goo 520 B » % Bookmarksw Soblocked P Check v % Autolink ~ () settingsw
s o |@1n5ite ‘ | BB 8 Dese - Gk -
Insite | Measurement Alarm Configuration Maintenance
Measurement Source
Measurement Rx Return Loss A4
Frequancy Band Rz Return Loss
Tx Monitor
Sector .
CDMAZO00 Pilot
Measurement Port Tx ANTO Tx ANT spectrum (FFT) 0 MON Rzl MON
| O ©
Rx Return Loss Measurement Rx Return Loss Control
Channel Frequency DIV Return Loss Alarm Status Run
(MHZ) (dB)
370 835.1 24.08 successful Continue Mode: ||
830 545,29 30 successful Interval: 2 Sec
Source
Sectar:  a (Alpha)
Input: Rxl MON
Band: <ellular
IIl
Meazurement Time: 04/24/2008 15:10:13
[ & €D Internst LR Tl
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Passive Intermodulation (PIM) Test

DD
TMA

DD
TMA

ANTO-Re
ANTO-Fwd

" InSite RF Diagnostic Unit

ANT1-Rev
ANT1-Fwd|

RX0Out RXOMon TXTest RX1Mon RX1Out
] ]

(2) TX/RX ™
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Example - Measurement

InSite - Windows Internet Explorer

@\ =" |E hkkp:ff192, 168,247, 1/binfInsitespp. html

© File Edit Yew Favorites Tools Help

v|4.v, K|

i Gﬁugk:icv LR = 5 ~ | % Bookmarksw Eioblocked 57 check » 9 Autolink = > () Settings=
w Ldr |@1n5ite [ | -l ey v b Page v ((F Took »
InSite Measurement‘ Alarm Confi‘gurati‘on Maintenance

Log History Selection

Measurement Mode L all v | Type | CDMA2000 Pilot |
Port [ sactnr | al v | Port ReaftorgLeas
Tx Manitar
Alarm Severity | all ¥ | Categor %
COMAZOO0 Pilot
Time Period Spactrurn (FFT)
|
CDMAZODD Pilot Measurement Log
Date [ Time Sector ANT [ DIV Band Channel Frequen(. Carrier Pow Pilot Puwer. Reference F alarm
(MHz) dBm) dBm) (dBm)
04/ 24/ 20 08:533:05 alpha Ta a CELL 384 881,52 43,33 3FIT 3FT 2
04/ 24/ 20 08133146 alpha Ta a CELL 3384 8581.32 43,41 38.13 3T 4
04/ 24/ 20 08:534:13 alpha Ta a CELL 384 881,52 43,41 38,11 3FT
04/ Z4/ 20 08:534:132 beta Ta a CELL 84 851.52 44,92 FF.E8 37T
04/ 24/ 20 08:34:52 gamma Ta a CELL 384 881,52 44,39 3745 3RTF
04/ 24/ 20 08:535:12 alpha Ta a CELL 423 882,73 43,31 F8.02 3T
04/ 24/ 20 08:535:44 alpha Ta a CELL 384 881,52 454 38,41 3FT
04/ Z4/ 20 08:56:26 alpha Ta a CELL 84 851.52 45,43 Fa8.18 37T
04/ 24/ 20 08:536:46 beta Ta a CELL 384 881,52 44,92 3763 3RT
04/ Z4/20 05:37:05 gamma Ta a CELL 84 8581.32 44,6 3722 3T
04/ 24/ 20 08:57:25 alpha Ta a CELL 423 882,73 43,31 F8.01 3FT
04/ Z4/ 20 08:537 144 beta Ta a CELL 423 882,75 44,61 3718 37T
04/ 4/ 20 08:38:04 gamma Ta a CELL 423 882,73 44,42 37,09 3RTF
04/ 24/ 20 08:538:23 alpha Ta a CELL 466 883,98 43,22 37,97 3T E |
NA/PAIPA NERRAR hata T o cELL ace amz am | dasa L) a7 7 L2
[ € nternet F100% v
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Example - Alarm History (All Alarms)

* InSite - Windows Internet Explorer

@\ o= | http://192.168.247.1/bin/InSiteApp. html v [+ [x | |'33 -
File Edit Yiew Favorites Tools Help
GD\'_Jgk;jG;v _V-I Goo 50 B v ¥ Bookmarksw Ehoblocked U check » 'y Adtolink » > () settings =
W e |@In5ite | | B - % Tools v
I_nSii:e | Meazurement Alarm Configuration Maintenance
Log History Selection ! Current Alarmy :
I Alatr History :
Measurement l_"!l'“:IEI!-T"aII v | Type | all v |
Port Sector L all v | Port | all ool |
Alarm .Severity L all v | Category | all v
| Time Period |
Alarm History Log
Date Time Category Sector ANT DIV Alarm Type Item alarm Action
0422/ 2008 09:42:31 site alpha R¥ u} REMON 835.1 rhinor clear =
04/22/ 2008  09:43:10 site alpha R¥ a FEMON 848.9 critical set ¥
O4/22/ 2008 09:43:15 site alpha R¥ a REMON 835.1 critical set
04/22/200E| 09:43:33 site alpha R [u} REMON 835.1 critical clear
0422/ 2008 09:43:36 site alpha R o RHEMON 242.9 critical claar
04/ 22/ Z008  0%:d44:34 site alpha R ) RAMON 835.1 critical set
O4/22/ 2008 09:44:37 site alpha R¥ a REMON 848.9 critical set
O4/22/ 2008  09:44:52 site alpha R¥ a REMON 835.1 rrinor set
O4/22/ 2008 09:44:52 site alpha R¥ u} REMON 835.1 critical clear
04/22/ 2008  09:44:55 site alpha R¥ a REMON 848.9 rhinor set
O4/22/ 2008 09:44:55 site alpha RK [x) REMOM 242.9 critical clear
04/ 22/ 2008 09145113 site alpha Rx x) RAMON 545,9 minar clear
O4/22/ 2008  09:46:03 site alpha R¥ u} REMON 835.1 rhinor clear
O4/22/ 2008 09:46:03 site alpha R¥ a FEMON 835.1 critical set
O4/22/ 2008 09:46:06 site alpha R¥ a REMON 848.9 critical set il
|
Dione ['& @ tnternet H100% -
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Example - Alarm History Filtered (Rx Return Loss)

{= InSite - Windows Internet Explorer,

@ !g http:f 192,168,247, 1 /bin/InSite App. html V| b Al 4 | Sfalx
© File Edit Wiew Favorites Tools  Help
. Google IGl+ v"! Go 050 B v ¥ Bookmarksw Ei0blocked % Check » gy Autolink v 22 () Settings=
W |@1n5ite [ L1 & - [
InSite Measurement Alarmn Confi‘gurati‘on Maintenance |
Log History Selaction
Measurement Mode L all ¥ | Type | Rx Return Loss v |
Port Sector | all ¥ | Port Rz Return Loss
Alarm Severity | all ¥ | Categor T aner
COMAZOOD Pilot
| Time Period Spectrum (FFT)
: sl
Alarm History Log
Date [ Time Category Sector ANT DIV [ Alarm Type Item alarm Action
04.1"22.1"2005. 09:41:33 site alpha RH [x) RHEMON | 845,9 critical clear =1
04/22/2008 0%9:41:56 site alpha R u} RXMON 835.1 rhinor clear EJ
04/22/2008 09:41:59 site alpha R a RRMON 848.9 rhinor clear
04/22/2008 09:42:05 site alpha R¥ a RXMON 835.1 rminor set
0472202008 09:42:31 =ite alpha 283 a REMOMN 835.1 rinor clear
04/22/2008  0%9:43:10 site alpha R u} RXMON 848.9 critical set
04/22/2008 09:43:15 site alpha R a RRMON 835.1 critical set
04/ 22 2008 09:43:33 site alpha RA [x) RAMON 835.1 critical clear
04/22/2008 09:43:36 site alpha R¥ a RRMON 848.9 critical clear
04/22/2008 09:44:34 site alpha R u} RXMON 835.1 critical set
04/22/2008 09:44:37 site alpha R a RRMON 848.9 critical set
04/22/2008 09:44:52 site alpha RX a REMOMN 225.1 rinor set
04/22/2008 0%9:44:52 site alpha R¥ a RRMON 835.1 critical clear
04/22/2008 09:44:55 site alpha R u} RXMON 848.9 rhinor set
04/22/2008 09:44:55 site alpha RAH o RAMON 548.9 critical clear T
[ € Internet R
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Example - Alarm History Filtered (Rx RL, Gamma)

InSite - Windows Internet Explorer

- ! £ | hkbpeif192,168.247. 1fhin/InSiteapp. html

File Edit View Favorites Tools  Help

v|&., x

i Google |G+ v Go o5 B v ff Bookmarksw Ehoblocked % Check v % Autolink v > () Settings=
W E | @irsite [ | G- B &= - [eage -
InSite | Measurement‘ Alarm Cﬂnfi‘gurati‘nn Maintenance |
Log History Selection
Measurenient Mode | all v | Type | RxRetum loss | v |
Port Sector | y (Gamma) ¥*  Port L all v |
Alarm Severity O (Alpha) lategory | all v

Time Period A (Beta)
| i (Garmma) ;

Alarm History Log all

Date [ Time [ Category Sector ANT DIV [ Alarm Type Item alarm Action
04#’22.-’200E. 09:59:18 site gamma R [} REMOM | 835.1 minat set E=f
04/22/200E| 09:59:21 site gamma R a REMOM 848.9 minar sat
04/22/200E| 09:59:42 site garnma R¥ a RAMON 835.1 rhinor clear
04/22/200E| 09:59:45 site garnma R¥ [u} RAMON 848.9 rhinor clear
04/22/200E| 10700:17 site garnrma R [u} RHEMON 835.1 critical set
042242008 10:00:20 site garnrma R [u RHEMON 848.9 critical set
04/22/200E| 16:59:14 site garnma R¥ 1 RAMON 835.1 critical set -
04/22/200E| 17:02:25 site garnma R¥ i RAMON 835.1 critical clear
04/23/200E| 09:20,48 site gamma R 1 REMOM 835.1 minat set
04/23/2008| 10:20:47 site garnma R 1 RHEMON 835.1 rhinor clear
04/23/200E| 13:48:15 site garnma R¥ 1 RAMON 835.1 critical set
04/23/200E| 13:48:31 site garnma R¥ i RAMON 835.1 critical clear
04/ 23/2008  14:07:46 site gqammma R¥ a REMON 835.1 critical set
04/ 23/ 2008 14:08:15 site gqamma R¥ a REMON 835.1 critical clear
04/ 23/2008  16:04:15 site gamma R¥ a REMON 835.1 critical set 'T

|
[ € ntermet Hi00% v
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Example - Alarm History Filtered (Rx RL, Gamma, Minor)

/= InSite - Windows Internet Explorer

@ 3 !g httpiff192, 168,247, 1 bin/InSitespp. html V| 1% |s [|2]=
© File Edit Wiew Favorites Tools  Help
i Google |G~ viGoo g B~ o9 Bockmarksw Ei0blocked P Check vy Autolink v () Settingsw
WS |@1n5ite [ | £ v B dm v bPage - (0 Todls -
InSite Measurement Alarm Configuration Maintenance
Log History Selection
Measurement Mode L all ¥ | Type  Rx Return Loss v |
Port Sector ¥ (Gamma) ¥ Port k all v |
Alarm Severity | minor v | Category | all ¥ |
Time Period ogne
I rrinar i
Alarm History Log rmajar
Date Time Category Secl critical DIV Alarm Type Item alarm Action
04/ 22/ 2008 o518 site gam,f.l.l._....—....._ Qo RAMON 8353.1 rminar set
04/22/2008 09:59:21 site qarnma R¥ a RHEMON 248.9 rhinor set
04/22/2002 09:59:42 site garnma R o RHMOY 235.1 rinor clear
04/22/2008 09:59:45 site qarmma R¥ a REMON £48.9 rhinor clear
O4/23/2008 0%:20:48 site gqarmma R¥ 1 RAEMON 8351 rhinor set
0423/ 2008 10:20:47 site gamma R 1 REMOM 2351 rrinor clear
Response: J
[& € Internst F100% -
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Example — Alarm History Filtered (Rx RL, Gamma, Minor, Div. Ant)

= InSite - Windows Internet Explorer

| http:j{192.158.247. 1fbin/InsiteApp. bkl #||#1[%] |s |2l
File Edit View Favorites Tools  Help
Gﬂn'_lgk?ficiv ¥ G052 Ef ~ <% Bockmarksw Eh0blocked % Check » % Autolink ~ 2 () Settings=
W o | @irsite [ | LB B M- [reage - (G Taok -
InSite | Messurarmeant Alarm Canfiguration Maintenance |
Log History Selaction
Measurement Mode | all v | Type | RxReturn Loss v |
Port Sector LY (Gamma) ik Port Rl MON v |
Alarm Severity | minor v Category Tx ANTO |
Tw ANTL F
Time Period
Rz MO
Rl MOH
Alarm History Log
B 3 all ! .

Date Time Category Sector ANT Drv—rmarmiype Item alarm Action
04/23/2008) 09:20:48 site gamma [3%3 1 REMON 835.1 minar set
04/23/2008) 10:20:47 site garnma R 45 RHEMON 835.1 rrinor clear

l“ﬂw (Regussti  Response: J
Dane (& & nternet H100% v
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Example - Active Alarm

InSite - Windows Internet Explorer

~ | ] httpi{{192.166.247. 1 jbin{InSit=App bt v |# | x| |2~
: File Edit Wiew Favorites Tools  Help
: Google ||Ci+ v G2 B v ¥ Bookmarksw Bhoblocked %P Check » 4 Adtolink = () settings
& e |@1n5ite ‘ | BB 8 eae - ek -
Insite | Measurement  Alarm Configuration Maintenance
Currant Alarm [
| Current Status _
Alarrn History
LED and Relay
LED GREEN YELLOW RED
IMSITE STATUS =11 aff off
SITE STATUS off on aff
Alarm Minor Major Critical
on off off
All Alarms List
Date Time Category Sector ANT DIv Alarm Type Item alarm
04/ 24/ 2008 15:01:03 site alpha R i RAMOHN 8353.1 minor
Done B eIntgrne_t F100%
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InSite integration with AIF - Simplex antennas

TX Filter Panel
TXIn

From PA _@ I

X

-40 dB|

L'm

v RX Filter Panel
%
g . <1 =
° B ~N =5 D o
’7 RX = 5
2 ¥
L | L |

To radios

RX Filter Panel

RX1

“50dB

-40 dB|

] JT [
RXOOut RXOMon TXTest RX1Mon RX1Out
ANTO-Rev InSite RF Diagnostic Unit ANT1-Rev
ANTO-Fwd ANTA1-Fwd

AN
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InSite integration with AIF - Duplex antennas

TXIn DPX Filter Panel
From PA
= TX/RXO
X =
X

=

1

5
-40 dB

To radios
K_H

RX Filter Panel

RX1

To radios

<+

’VRX

" 50dB
-40 dB|

[] Il
RX0 Out RXO0OMon TXTest RX1Mon RX1Out

L{|ANTO-Rev InSite RF Diagnostic Unit ANT1-Rev
—L|ANTO-Fwd ANT1-Fwd[]
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InSite Schedule

Current Trials:

* VZW NJ (Maintenance Engineering): Installed at end of April (AlF integration)

* VZW Northern California: AIF integration planned in mid-May

Schedule:
* Additional trial units available in late May

* Basic requirements for Verizon Maintenance Engineering include Tx/Rx Return
Loss and Pilot Power measurements.

* Additional features for Q3/Q4 software release:

PIM Testing

Spectrum Analyzer Data extraction

Rx Interference Sweep and user defined threshold

Calibration Assist Feature (Network Analyzer capability for calibrated RF Sweeps)
SNMP Alarming

Integration with Al Remote

* Longer Term Goal

Integration with CommScope InSite Connect

l PRIVATE AND CONFIDENTIAL ”

ANDREW. A CommScope Company © CommScope






