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PURPOSE AND SCOPE

•

•

•

•

•

•

•

•

•

•

•
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TE CUSTOMER PORTAL

1

https://www.te.com/portal/wireless/ 

ENTER

2 Sign In

3 Wireless Customer Portal Knowledge Center Manuals and

Data Sheets

4 Manuals and Data Sheets

a Document Repository

b

c

If you have an
account, enter
your Email and
Password and 
click Sign In.

If you don’t 
have an
account, click 
Register Now 
and follow the 
prompts.



Preface  

Page 4 InterReach Fusion Wideband Installation, Operation, and Reference Manual

© 2013 TE Connectivity Ltd D-620616-0-20 Rev H • TECP-77-044 Issue 7 • May 2013

CONVENTIONS IN THIS MANUAL

Measurements

Document Cautions and Notes

CAUTION! Caution text indicates operations or steps that could cause personal injury, induce a safety

problem in a managed device, destroy or corrupt information, or interrupt or stop services.

NOTE: Note text contains information about special circumstances.

Document Fonts

• This font

• <This Font>

get set

– Password for <username> has been changed

– Password for JohnSmith has been changed

• This font

• THIS FONT
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STANDARDS CONFORMANCE

•

•

CAUTION! The user is cautioned that changes or modifications not expressly approved by the party

responsible for compliance could void the user’s authority to operate the equipment.
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RELATED PUBLICATIONS

• AdminBrowser User Manual,

• FlexWave Focus Configuration, Installation, and Reference Manual

• InterReach Unison Installation, Operation, and Reference Manual
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SYSTEM OVERVIEW

•

•

•

•

•

•

• Multi Band

• Superior RF performance

• High downlink composite power and low uplink noise figure

• Software configurable
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• Either single mode or multi mode fiber

• Extended system “reach.”

• Standard 75 Ohm CATV cable

• Flexible RF configuration capabilities

–

–

• Firmware updates

• OA&Mcapabilities
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SYSTEM HARDWARE DESCRIPTION

•

–

–

–

–

–

•

–

–

–

–

•

–

–

–

NOTE: The Fusion Wideband One Port Main Hub (PN: FSN W1 MH 2 1P, FSN W2 MH 3 1P,

FSN W3 MH 1P, FSN W4 MH 1P, and FSN W5 MH 1P) configuration is a cost reduced version of

the Fusion Wideband Main Hub and supports only one Expansion Hub (up to 8 RAUs).

The Fusion Wideband One Port Main Hub is “software locked” to 1 port 2 fiber ports.

Additional ports are disabled internally. Please do not attempt to remove the front

panel fiber port plate, since doing so will void the product warranty.
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Figure 1. Fusion Wideband System Hardware

Figure 2. Fusion Wideband One Port System Hardware
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SYSTEM OA&M CAPABILITIES OVERVIEW

•

•

–

–

–

Figure 3. Three Methods for OA&M Communications

RS-232 Modem

LAN
Switch

Ethernet TCP/IP

RS-232
Modem

RJ-45
Ethernet

AdminBrowser

Ethernet

Fusion Wideband
Main Hub Modem

Fusion Wideband Main Hub

PSTN

Use AdminBrowser to configure or monitor a local or remote Fusion Wideband system.

PC/Laptop running a
Standard Browser

Fusion Wideband
Main HubFusion Wideband

Main Hub
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•

•

•

•

AdminBrowser User Manual

System Monitoring and Reporting

Figure 4. System Monitoring and Reporting 

PC/Laptop
running a
standard

web browser

Fusion Wideband
Main Hub

AdminBrowser

Fusion Wideband
Expansion Hub
AdminBrowser

RAU

RAU

Use a standard
browser to communicate
with remotely or locally 
installed Fusion Wideband
systems running 
AdminBrowser. 

If a fault or warning 
condition is reported, 
the AdminBrowser 
graphical user interface 
indicates the problem 
on your standard PC 
browser.

The Main Hub queries status 
of each Expansion Hub and 
each RAU and compares it 
to previously stored 
status. 

If a fault is detected, 
LEDs on the front panel turn 
red.

The Expansion Hub queries 
the status of each RAU and 
compares it to the previously 
stored status.

If a fault is detected, LEDs 
on the front panel turn red.

Each RAU passes its status to 
the Hub.

If a fault is detected, the 
Alarm LED is red. If no 
fault is detected, the LED 
is green.
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Using Alarm Contacts
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SYSTEM CONNECTIVITY

Figure 5. Fusion Wideband’s Double Star Architecture

PORT 1 PORT 2 PORT 3 PORT 4

RS-232 RJ-45

RAU RAU RAU

Expansion Hub

Main Hub

Expansion Hub

Expansion Hub

Expansion Hub

Fiber

CATV (RG-59, 6, or 11) CATV CATV

Up to 8 RAUs per Expansion Hub
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SYSTEM OPERATION

Figure 6. Downlink (Base Station to Wireless Devices)

Figure 7. Uplink (Wireless Devices to Base Station)

Main Hub

Expansion Hub

RAU

The Main Hub receives downlink
RF signals from a base station using
50 Ohm coaxial cable.

The Main Hub converts the RF signals to IF, then
to optical signals and sends them to Expansion 
Hubs (up to four) using optical fiber cable.

The Expansion Hub converts the optical signals
to electrical signals and sends them to RAUs 
(up to eight) using 75 Ohm CATV cable.

The RAU converts the IF signals
to RF and sends them to passive
antennas using 50 Ohm coaxial
cable.

Main Hub

Expansion Hub

RAU

The Main Hub sends
uplink RF signals to a 
base station using 
50 Ohm coaxial cable.

The Main Hub receives
the optical signals from 
the Expansion Hubs (up 
to four) using optical fiber 
cable and con-verts them 
to RF sig-nals.

The Expansion Hub receives
the IF signals from the RAUs 
(up to eight) using CATV cable 
and converts them to optical 
signals.

The RAU receives uplink 
RF signals from the 
passive antenna using 
50 Ohm coaxial cable and 
converts them to IF signals.
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SYSTEM SPECIFICATIONS

NOTE: Note: The Fusion Wideband Main Hub’s typical power consumption assumes that the CATV

RG 59 cable length is no more than 130 meters, the RG 6 cable length is no more than 140

meters, and RG 11 cable length is nomore than 235meters using CommScope 2065V, 2279V, and

2293K cables.

Table 1. Physical Specifications

Parameter Main Hub Expansion Hub Remote Access Unit

IF/RF Connectors 4-type “N” female(a) 
(50 Ohm), 
1 Downlink/Uplink pair per 
band

8-type “F”, female 
(CATV 75 Ohm)

One F, female (CATV -75 Ohm)

One N, female(b) 
(antenna-50 Ohm)

External Alarm Connector 
(contact source)

One, 9-pin D-sub, female One, 9-pin D-sub, female —

ADMIN/LAN Interface 
Connectors

One RJ-45, female

One 9-pin D-sub, male for 
optional modem

One RJ-45, female

One 9-pin D-sub, male

—

Fiber Connectors(c) 4 pair, SC/APC (d) One pair, SC/APC —

LED Alarm and Status 
Indicators

Unit Status (One pair):

• Power

• Main Hub Status

Downstream Unit Status 
(One per fiber port):

• Expansion Hub/RAU

Unit Status (One pair):

• Power

• Expansion Hub Status

Fiber Link Status (One pair):

• DL Status

• UL Status

Port Status:

• One per F connector port

• Link/RAU

Unit Status (One pair):

• Link

• Alarm

Power (AC Option) Rating: 100–240V AC, 1A, 
50–60 Hz

Operating Range: 90–132V 
AC/170-250V 
AC auto-ranging

Rating: 100–240V AC, 6A, 
50–60 Hz

Operating Range: 90–132V 
AC/170-250V AC 
auto-ranging

—

Power (DC Option) Rating: 38–64V DC, 2.5A Rating: 38-64V DC, 14A

Power Consumption (W) 30 4 RAUs: 290 typical, 360 max.

8 RAUs: 500 typical, 630 Max.

—

Enclosure Dimensions (e)

(height ´ width ´ depth)

89 mm × 438 mm × 381 mm

(3.5 in. × 17.25 in. × 15 in.)

2U

89 mm × 438 mm × 381 mm

(3.5 in. × 17.25 in. × 15 in.)

2U

54 mm x 286 mm x 281 mm

(2.13 in. × 11.25 in. × 11.13 in.)

Weight < 5.5 kg (< 12 lbs.) < 6.6 kg (< 14.5 lbs.) < 2.1 kg (< 4.6 lbs.)

a 6-type N, female connectors for FSN-W2-MH-1, FSN-W2-MH-3, FSN-W4-MH-1, and FSN-W5-MH-1 Main Hub.

b 2-type N, female connectors for FSN-W1-1921-1, FSN-W2-808519-1, FSN-W2-7575-1, FSN-W2-7070-1, FSN-W3-2626-1, 
FSN-W4-702121-1-HP, FSN-W4-752121-1-HP, FSN-W5-851921-1-HP, and FSN-2500-2-WMAX RAUs.

c It is critical to system performance that only SC/APC fiber connectors are used throughout the fiber network, including fiber 
distribution panels.

d FSN-W1-MH-2-1P, FSN-W2-MH-3-1P, FSN-W3-MH-1P, FSN-W4-MH-1P, and FSN-W5-MH-1P support only one pair, SP/APC 
fibers.

e Excluding angle-brackets for 19'' rack hub mounting of the hub.
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Table 2. Wavelength and Laser Power Specifications

Measured Output Power

Wavelength Main Hub Expansion Hub

1310 nm +20 nm 890 uW 3.8 mW

Table 3. Environmental Specifications

Parameter Main Hub and Expansion Hub RAU

Operating Temperature 0° to +45°C (+32° to +113°F) –25° to +45°C (–13° to +113°F)

Non-operating Temperature –20° to +85°C (–4° to +185°F) –25° to +85°C (–13° to +185°F)

Operating Humidity; non-condensing 5% to 95% 5% to 95%
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Table 4. Frequency Bands Covered by Fusion Wideband RAUs

Fusion RAU Part Number Fusion
Band

RF Passband

Downlink (MHz) Uplink (MHz) MAIN HUB/
RAU Band

RAU
Bandwidth

2100/1800 FSN-W1-2118-1 2100 2110-2170 1920-1980 1 60 MHz

2100 HP/1800 HP FSN-W1-2118-1-HP 1800 1805-1880 1710-1785 2 75 MHz

2100 High Power

(single-band RAU)

FSN-W1-21HP-1 2100 2110-2170 1920-1980 1 60 MHz

1900/AWS FSN-W1-1921-1 1900 (A-F) 1930-1990 1850-1910 1 60 MHz

AWS 2110-2155 1710-1755 2 45 MHz

800/850/1900 FSN-W2-808519-1 800 851-869 806-824 1
(sub-band 1A)

18 MHz

850 869-894 824-849 3
(sub-band 1B)

25 MHz

1900 (A - F) 1930-1990 1850-1910 2 60 MHz

700/AWS FSN-W2-7021-1 700 (Upper C) 746-757 776-787 1
(sub-band 1A)

11 MHz

700
(Lower ABC)

728-746 698-716 3
(sub-band 1B)

18 MHz

AWS 2110-2155 1710-1755 2 45 MHz

700/700 MIMO
(Upper C)

FSN-W2-7575-1 700 (Upper C) 746-757 776-787 1
(sub-band 1A)

11 MHz

700 (Upper C) 746-757 776-787 3
(sub-band 1B)

11 MHz

700/700 MIMO
(Lower ABC)

FSN-W2-7070-1 700
(Lower ABC)

728-746 698-716 1
(sub-band 1A)

18 MHz

700
(Lower ABC)

728-746 698-716 3
(sub-band 1B)

18 MHz

700 ABC/AWS HP/
AWS HP

FSN-W4-702121-1-HP AWS 2110-2155 1710-1755 1
(sub-band 1A)

45 MHz

700
(Lower ABC)

728-746 698-716 3
(sub-band 1B)

18 MHz

AWS 2110-2155 1710-1755 2 45 MHz

700 UC/AWS HP/
AWS HP

FSN-W4-752121-1-HP AWS 2110-2155 1710-1755 1
(sub-band 1A)

45 MHz

700 (Upper C) 746-757 776-787 3
(sub-band 1B)

11 MHz

AWS 2110-2155 1710-1755 2 45 MHz

850/1900 HP/
AWS HP

FSN-W5-851921-1-
HP

AWS 2110-2155 1710-1755 1
(sub-band 1A)

45 MHz

850 869-894 824-849 3
(sub-band 1B)

25 MHz

1900 (A - G) 1930-1995 1850-1915 2 65 MHz

2500/2500 FSN-2500-2-WMAX 2500 2496-2690 2496-2690 1 30 MHz

2500 2496-2690 2496-2690 2 30 MHz

2600/2600 FSN-W3-2626-1 2600 2620-2690 2500-2570 1 70 MHz

2600 2620-2690 2500-2570 2 70 MHz
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RF END TO END PERFORMANCE

NOTE: The system gain is adjustable in 1 dB steps from 0 to 15 dB, and the gain of each RAU can be

attenuated 0 or 10 dB.

2100/1800 RAU (FSN W1 2118 1)

Table 5. 2100 MHz RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 15 15

Ripple with 130 m RG-59 (dB) 4.5 4.5

Output IP3 (dBm) 38

Input IP3 (dBm) -5

Output 1 dB Compression Point (dBm) 26

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 17

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 23

Table 6. 1800 MHz RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 15 15

Ripple with 130 m RG-59 (dB) 4.5 4.5

Output IP3 (dBm) 38

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 26

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 17

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 23
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2100 HP/1800 HP (FSN W1 2118 1 HP)

Table 7. 2100 MHz RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 20 15

Ripple with 130 m RG-59 (dB) 4.5 4.5

Output IP3 (dBm) 42

Input IP3 (dBm) -5

Output 1 dB Compression Point (dBm) 30

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 17

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 23

Table 8. 1800 MHz RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 18 15

Ripple with 130 m RG-59 (dB) 4.5 4.5

Output IP3 (dBm) 42

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 30

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 17

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 23
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2100 High Power RAU (FSN W1 21HP 1)

1900/AWS RAU (FSN W1 1921 1)

Table 9. 2100 MHz High Power RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB)  a,b 22 15

Ripple with 130 m RG-59 (dB) 4.5 5

Output IP3 (dBm) 44

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 33

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 17

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 23

a The system Downlink gain is adjustable in 1 dB steps from 7 to 22 dB (the 
High Power RAU adds 7 dB of Downlink gain).

b The system Uplink gain is adjustable in 1 dB steps from 0 to 15 dB.

Table 10. 1900 MHz RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 15 15

Ripple with 130 m RG-59 (dB) 3.5 4

Output IP3 (dBm) 38

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 26

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 17

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 23

Table 11. AWS RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 15 15

Ripple with 130 m RG-59 (dB) 3.5 4

Output IP3 (dBm) 38

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 26

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 17

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 23
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800/850/1900 RAU (FSN W2 808519 1)

Table 12. 800 MHz RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 15 15

Ripple with 130 m RG-59 (dB) 2.5 3

Output IP3 (dBm) 37

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 25

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 17

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 23

Table 13. 850 MHz RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 15 15

Ripple with 130 m RG-59 (dB) 2.5 3

Output IP3 (dBm) 37

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 25

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 17

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 23

Table 14. 1900 MHz RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 15 15

Ripple with 130 m RG-59 (dB) 3.5 4

Output IP3 (dBm) 38

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 26

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 17

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 23
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700/AWS RAU (FSN W2 7021 1)

Table 15. 700 MHz (Lower ABC) RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 15 15

Ripple with 130 m RG-59 (dB) 2.5 3

Output IP3 (dBm) 34

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 22

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 20

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 26

Table 16. 700 MHz (Upper C) RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 15 15

Ripple with 130 m RG-59 (dB) 2.5 3

Output IP3 (dBm) 34

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 22

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 20

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 26

Table 17. AWS RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 15 15

Ripple with 130 m RG-59 (dB) 3.5 4

Output IP3 (dBm) 38

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 26

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 17

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 23
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700/700 (Upper C) MIMO RAU (FSN W2 7575 1)

700/700 (Lower ABC) MIMO RAU (FSN W2 7070 1)

700 ABC/AWS HP/AWS HP RAU (FSN W4 702121 1 HP)

Table 18. 700 MHz (Upper C) RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 15 15

Ripple with 130 m RG-59 (dB) 2.5 3

Output IP3 (dBm) 38

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 26

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 17

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 23

Table 19. 700 MHz (Lower ABC) RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 15 15

Ripple with 130 m RG-59 (dB) 2.5 3

Output IP3 (dBm) 38

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 26

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 17

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 23

Table 20. 700 MHz (Lower ABC) RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 15 15

Ripple with 130 m RG-59 (dB) 2.5 3

Output IP3 (dBm) 38

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 26

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 16

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 22
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700 UC/AWS HP/AWS HP RAU (FSN W4 752121 1 HP)

Table 21. AWS RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 20 15

Ripple with 130 m RG-59 (dB) 3.5 4

Output IP3 (dBm) 43

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 31

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 17

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 23

Table 22. 700 MHz (Upper C) RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 15 15

Ripple with 130 m RG-59 (dB) 2.5 3

Output IP3 (dBm) 38

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 26

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 16

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 22

Table 23. AWS RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 20 15

Ripple with 130 m RG-59 (dB) 3.5 4

Output IP3 (dBm) 43

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 31

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 17

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 23
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850/1900 HP/AWS HP RAU (FSN W5 851921 1 HP)

Table 24. 850 MHz RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 15 15

Ripple with 130 m RG-59 (dB) 2.5 3

Output IP3 (dBm) 38

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 26

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 16

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 22

Table 25. 1900 MHz RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 20 15

Ripple with 130 m RG-59 (dB) 3.5 4

Output IP3 (dBm) 43

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 31

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 17

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 23

Table 26. AWS RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 20 15

Ripple with 130 m RG-59 (dB) 3.5 4

Output IP3 (dBm) 43

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 31

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 17

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 23
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2500/2500 RAU (FSN 2500 2 WMAX)

2600/2600 RAU (FSN W3 2626 1)

Table 27. 2500 MHz WiMAX RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 15 15

Ripple with 130 m RG-59 (dB) 4.5 4.5

Output IP3 (dBm) 42.5

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 32

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 17

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 23

Table 28. 2600 MHz RF End to End Performance

Parameter
Typical

Downlink Uplink

Average gain with 130 m RG-59 at 25°C (77°F) (dB) 15 15

Ripple with 130 m RG-59 (dB) 4.5 5

Output IP3 (dBm) 38

Input IP3 (dBm) –5

Output 1 dB Compression Point (dBm) 26

Noise Figure 1 MH, 1 EH, 8 RAUs (dB) 17

Noise Figure 1 MH, 4 EH, 32 RAUs (dB) 23
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FUSION WIDEBAND MAIN HUB OVERVIEW

Figure 8. Main Hub in a Fusion Wideband System

Downlink Path: The Main Hub receives up to 3 individual (Band1, 2, or 3) downlink RF signals from a base station, repeater, 
or FlexWave Focus system using 50 Ohm coaxial cable. It converts the signals to IF then to optical and sends them to up to 
four Expansion Hubs using fiber optic cable.

The Main Hub also sends OA&M communication to the Expansion Hubs using the fiber optic cable. The Expansion Hubs, 
in turn, communicate the OA&M information to the RAUs using CATV cable.

Uplink Path: The Main Hub receives uplink optical signals from up to four Expansion Hubs using fiber optic cables. It converts 
the signals to IF then to RF and sends them to the respective Band1, 2, or 3 base station, repeater, or FlexWave Focus system 
using 50 Ohm coaxial cable.

The Main Hub also receives status information from the Expansion Hubs and all RAUs using the fiber optic cable.
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Figure 9. Main Hub Block Diagram
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FUSION WIDEBAND MAIN HUB FRONT PANEL

Figure 10. Fusion Wideband Main Hub Front Panel

NOTE: The Fusion Wideband One Port Main Hub (PNs: FSN W1 MH 2 1P, FSN W2 MH 3 1P,

FSN W3 MH 1P, FSN W4 MH 1P, and FSN W5 MH 1P) configuration is a cost reduced version of

the Fusion Wideband Main Hub and supports only one Expansion Hub (up to 8 RAUs).

Ref # Description

1 Four fiber optic ports (labeled PORT 1, PORT 2, PORT 3, PORT 4) with corresponding fiber port LEDs (one LED per port)

• One standard female SC/APC connector per port for MMF/SMF input (labeled UPLINK)

• One standard female SC/APC connector per port for MMF/SMF output (labeled DOWNLINK)

• One LED per port for port link status and downstream unit status 

2 One set of unit status LEDs

• One LED for unit power status (labeled POWER)

• One LED for unit status (labeled MAIN HUB STATUS)

3 One 9-pin D-sub male connector for system remote dial-up communication and diagnostics using a modem (labeled 
MODEM)

4 One RJ-45 female connector for system communication and diagnostics using a PC/laptop with direct connect or using 
a LAN switch (labeled ADMIN/LAN)

5 Power switch

POWER

MAIN HUB
STATUS

UPLINK

DOWNLINK

PORT 1 PORT 2 PORT 3 PORT 4

POWER InterReach 
Wideband Fusion

Main Hub

ADMIN LANMODEM

1 2

345 Unit is not shown to scale.
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Optical Fiber Uplink/Downlink Ports

• Optical Fiber Uplink Connector

• Optical Fiber Downlink Connector

CAUTION! To avoid damaging theMain Hub’s fiber connector ports, use only SC/APC fiber cable connectors

when using either single mode or multi mode fiber. Additionally, it is critical to system

performance that only SC/APC fiber connectors are used throughout the fiber network, including

fiber distribution panels.

Communications RS 232 Serial Connector

• Remote Monitoring

• LocalMonitoring

Main Hub LED Indicators

NOTE: Refer to “Troubleshooting Using LEDs” on page 186 for troubleshooting using the LEDs.

NOTE: AdminBrowser should be used for troubleshooting the system. Only use LEDs for backup or

confirmation. However, if there are communication problems within the system, the LEDs may

provide additional information that is not available using AdminBrowser.
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Unit Status LEDs

Fiber Port LEDs

•

•

•

•

Table 29. Fusion Wideband Hub Status LED States

LED State Indicates

• Green

• Green

• The Main Hub is connected to power and all power supplies are operating.

• The Main Hub is not reporting a fault; however, the system test may need to be performed 

or a warning condition may exist. Use AdminBrowser to determine this.

• Green

• Red

• The Main Hub is connected to power and all power supplies are operating. Use 

AdminBrowser to power status.

• The Main Hub is reporting a fault.

• Green

• Flashing green

• The Main Hub is connected to power and all power supplies are operating.
Use Admin Browser to determine power status.

• The Main Hub is reporting a lockout condition; flashes green at 60 Pulses per Minute 
(PPM).

• Green

• Red

• The Main Hub is connected to power and all power supplies are operating.

• The Main Hub DL input signal level is too high; flashes red at 60 Pulses per Minute (PPM).

• Red

• Red

• One or more power supplies are out-of-specification.

• Green

• Red/Green
(alternating)

• After the System CPU is rebooted, the MH status LED blinks red/green while the system 

tree data is built, power up system test is executed, and all units have their current status 
updated.

• Should the MH status LED blink red/green after initial power up, either the System CPU 
has rebooted or a component of the software has reset.

•

•

•

•

POWER

STATUS

POWER

STATUS

POWER

STATUS

POWER

STATUS

POWER

STATUS

POWER

STATUS
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Fusion Wideband Main Hub Rear Panel

Figure 11. Fusion Wideband Main Hub Rear Panel

Table 30. Fusion Wideband Hub Port LED States

LED State Indicates

Off • The Expansion Hub is not connected.

Green
• The Expansion Hub is connected.

• There are no faults from the Expansion Hub or any connected RAU.

Red 
(60 PPM)

• There was a loss of communications with the Expansion Hub.

Red 
(Steady)

• The Expansion Hub is disconnected.

• The Expansion Hub or any connected RAU reported a fault.

Green 
(60-ppm)

• The Expansion Hub or any connected RAU reported a lockout condition.

Ref # Description

1 One 9-pin D-sub female connector labeled “Alarms” for contact alarm monitoring

2 Three N-type, female connectors for each band (Band 1, Band 2, and Band 3):

• Uplink (labeled Ul1, Ul2, and UL3)

• Downlink (labeled DL1, Dl2, and DL3)

3 Two air exhaust vents

4 AC power cord connector

5 Ground lug labeled “Ground” that connects the unit to frame ground

PORT

PORT

PORT

PORT

PORT

1 43

Unit is not shown to scale.

Alarms AC Power

Band 1 Band 2 Band 3

UL1 UL2 UL3

DL1 DL2 DL3

2 5
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Fusion Wideband Main Hub Rear Panel Connectors

9 pin D sub Connector

N type Female Connectors

•

•

CAUTION! The uplink and downlink ports cannot handle a DC power feed from the local base station. If DC

power is present, a DC block must be used or the Fusion Wideband hub may be damaged.

Table 31. 9 Pin D Sub Pin Connector Functions

Pin Function

1 Alarm Sense Input (DC Ground)

2 Alarm Sense Input 3

3 Alarm Sense Input 2

4 Warning Source Contact (positive connection)

5 Warning Source Contact (negative connection)

6 DC Ground (common)

7 Fault Source Contact (positive connection)

8 Alarm Sense Input 1

9 Fault Source Contact (negative connection)
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MAIN HUB SPECIFICATIONS

NOTE: The Fusion Wideband One Port Main Hub (PNs: FSN W1 MH 2 1P, FSN W2 MH 3 1P,

FSN W3 MH 1P, FSN W4 MH 1P, and FSN W5 MH 1P) configuration is a cost reduced version of

the Fusion Wideband Main Hub and supports only one Expansion Hub (up to 8 RAUs).

Table 32. Main Hub Specifications

Specification Description

Enclosure Dimensions (a) 

(H x W x D)

89 mm x 438 mm x 381 mm

3.5 in. x 17.25 in. x 15 in.

2U

Weight <5.5 kg 

<12 lb

Operating Temperature 0° to +45°C

+32° to +113°F

Non-operating Temperature –20° to +85°C

–4° to +185°F

Operating Humidity, non-condensing 5% to 95%

External Alarm Connector (contact closure) One 9-pin D-sub, female

Maximum: 40 mA @ 40V DC

Typical: 4 mA @ 12V DC

ADMIN/LAN Interface Connector One RJ-45, female

One 9-pin D-sub, male for optional modem

Fiber Connectors Four Pair, SC/APC (b) 

RF Connectors Four N(c), female (50 Ohm), 1 Downlink/Uplink pair per band

LED Fault and Status Indicators Unit Status (One pair):

• Power

• Main Hub Statu

Downstream Unit/Link Status (One per fiber port):

• Link/E-Hub/RAU

AC Power Rating 100/240V AC, 1A, 50-60 Hz

Operating Range: 90-132V AC/170-250V AC auto-ranging

Power Consumption 30 Watts

MTBF 133,829 hours

a Excluding angle brackets for the 19” rack mounting of the Hub.

b It is critical to system performance that only SC/APC fiber connectors are used throughout the fiber network, including fiber 
distribution panels.

c 6 N, female connectors for FSN-W2-MH-1, FSN-W2-MH-3, FSN-W4-MH-1, and FSN-W5-MH-1
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FAULTS, WARNINGS, AND STATUS MESSAGES

•

•

Events

•

•

•

•

–

–

–

•

View Preference
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Figure 12. Preferences Check Boxes

NOTE: The setting is strictly visual and only in AdminBrowser. There is no affect on the hardware itself.

By default, the event filtering is set to “Enable viewing of Faults only”.
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EXPANSION HUB OVERVIEW

Figure 13. Expansion Hub in a Fusion Wideband System

Downlink Path: The Expansion Hub receives downlink (Band 1, 2, and 3) optical signals from the Main Hub using fiber optic 
cable. It converts the signals to electrical and sends them to up to eight Remote Access Units (RAUs) using CATV cables. The 
Expansion Hub also receives configuration information from the Main Hub using the fiber optic cable and relays it to the RAUs 
using CATV cable.

Uplink Path: The Expansion Hub receives uplink (Band 1, 2, and 3) IF signals from up to eight RAUs using CATV cables. It 
converts the signals to optical and sends them to a Main Hub using fiber optic cable.

The Expansion Hub also receives RAU status information using CATV cable and sends it and its own status information to the 
Main Hub using the fiber optic cable.

RF1, 2, and 3
Downlink to Main Hub

Uplink from Main Hub
RF1, 2, and 3

Downlink to Main Hub

Uplink from Main Hub

Fusion Wideband
Main Hub

Fusion Wideband
Main Hub

RAU
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Figure 14. Expansion Hub Block Diagram
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Expansion Hub Front Panel

Figure 15. Expansion Hub Front Panel

Ref # Description

1 One port LED and connector pair for 8 ports (labeled Port n, where n = 1 - 8):

• One port LED per type F connector port for link status and downstream RAU status (8 pair total).

• Eight CATV cable, type F connectors 

2 One pair of unit status LEDs

• One LED for unit power status (labeled POWER)

• One LED for unit status (labeled E-HUB STATUS)

3 One set of fiber status LEDs

• One LED for fiber uplink status (labeled UL STATUS)

• One LED for fiber downlink status (labeled DL STATUS)

4 One fiber optic port which has two connectors

• One standard female SC/APC connector for MMF/SMF output (labeled Uplink)

• One standard female SC/APC connector for MMF/SMF input (labeled Downlink)

5 One 9-pin D-sub male connector for TE factory testing (labeled Console)

6 One RJ-45 female connector for system communication and diagnostics using a PC/laptop with direct connect or 
using a LAN switch (labeled Admin/Lan)

7 Power Switch

1

Unit is not shown to scale.

Port 1

CONSOLE

Port 2 Port 3 Port 4 Port 5 Port 6 Port 7 Port 8 UPLINK

DOWNLINK

InterReach Fusion
Expansion Hub

ADMIN/LAN

POWER

EH STATUS

DL STATUS

UL STATUS

Port 1

2 3 4

567
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75 Ohm Type F Connectors

NOTE: For system performance, it is important to use only low loss solid copper center conductor CATV

cable with quality type F connectors that use captive centerpin connectors. Refer to “Appendix

A: Cables and Connectors” on page 191 for approved cables and connectors.

Manufacturing RS 232 Serial Connector

Console Port

DONOTCONNECTANYTHING

TO IT.

Local Monitoring

Optical Fiber Uplink/Downlink Connectors

• Optical Fiber Uplink Connector UPLINK

• Optical Fiber Downlink Connector DOWNLINK

CAUTION! To avoid damaging the Expansion Hub’s fiber connector ports, use only SC/APC fiber cable

connectors. Additionally, use only SC/APC fiber connectors throughout the fiber network,

including fiber distribution panels. This is critical for ensuring system performance.



Fusion Wideband Expansion Hub  

Page 46 InterReach Fusion Wideband Installation, Operation, and Reference Manual

© 2013 TE Connectivity Ltd D-620616-0-20 Rev H • TECP-77-044 Issue 7 • May 2013

LED Indicators

NOTE: Refer to “Maintenance, Troubleshooting, and Technical Assistance” on page 181 for

troubleshooting using the LEDs.

Unit Status and DL/UL Status LEDs

Steady green

Stead red

Off

Table 33. Expansion Hub Unit Status and DL/UL Status LED States

LED State Indicates

Green/Green
Green/Green

• The Expansion Hub is connected to power and all power 

supplies are operating.

• The Expansion Hub is not reporting a fault or lockout condition; 

but the system test may need to be performed or a warning 
condition could exist (use AdminManager to determine this).

• Optical power received is above minimum (the Main Hub is 
connected) although the cable optical loss may be greater than 
recommended maximum.

• Optical power transmitted (uplink laser) is normal and 
communications with the Main Hub are normal.

Green/Green
Red/Green

• Optical power received is above minimum (the Main Hub is 
connected) although the cable optical loss may be greater than 

recommended maximum.

• Optical power transmitted (uplink laser) is normal and 

communications with the Main Hub are normal.

• The Expansion Hub is reporting a fault.

Green/Green
Green/Green 
(60-ppm)

• Optical power received is above minimum (the Main Hub is 
connected) although the cable optical loss may be greater than 

recommended maximum.

• Optical power transmitted (uplink laser) is normal and 

communications with the Main Hub are normal.

• The Expansion Hub is reporting a commanded lockout.

Green/Red
Red/Green

• A fault condition was detected; optical power received is below 

minimum. 
(The Main Hub is not connected, is not powered, or the Main 
Hub’s downlink laser has failed, or the downlink fiber is 

disconnected or damaged.)

POWER

EH STATUS

DL STATUS

UL STATUS

POWER

EH STATUS

DL STATUS

UL STATUS

POWER

EH STATUS

DL STATUS

UL STATUS

POWER

EH STATUS

DL STATUS

UL STATUS
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Green/Green
Red/Red

• The Expansion Hub is reporting a fault condition.

• Optical power received is above minimum (Main Hub is 
connected) although the cable optical loss may be greater than 
recommended maximum.

• Optical power transmitted is below minimum (Expansion Hub 

uplink laser has failed; unable to communicate with Main Hub). 
UL STATUS LED state must be checked within the first 90 
seconds after power on. If initially green, then red after 90 

seconds, it means that there is no communication with the 
Main Hub. If red on power up, replace the Expansion Hub.

Green/Red
Red/Red

• Optical power received is below minimum (the Main Hub is not 
connected, is not powered, or the Main Hub’s downlink laser 
has failed, or the downlink fiber is disconnected or damaged.)

• Optical power transmitted is below minimum (the Expansion 
Hub uplink laser has failed; is unable to communicate with the 

Main Hub). UL STATUS LED state must be checked within the 
first 90 seconds after power on. If initially green, then red after 
90 seconds, it means that there is no communication with the 

Main Hub. If red on power up, the uplink laser has failed, 
replace the Expansion Hub.

Green/Off
Green/Off

• Expansion Hub is in factory test mode, return it to the factory.

Red/Don’t Care
Red/Don’t Care

• One or more power supplies are out of specification. The hub 
needs to be replaced.

Green/Red
Off/Off

• Expansion Hub failure. The Hub must be replaced.

Table 33. Expansion Hub Unit Status and DL/UL Status LED States (Cont.)

LED State Indicates

POWER

EH STATUS

DL STATUS

UL STATUS

POWER

EH STATUS

DL STATUS

UL STATUS

POWER

EH STATUS

DL STATUS

UL STATUS

POWER

EH STATUS

DL STATUS

UL STATUS

POWER

EH STATUS

DL STATUS

UL STATUS
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RJ 45 Port LEDs

PORT

Off

Steady green

Stead red

Off—no color (valid only during 90 second power cycle)

Flashing red at 60 Pulses per Minute (PPM)

Table 34. Fusion Expansion Hub Port LED States

LED State Indicates

Off The RAU is not connected.

Green The RAU is connected or there are no faults from the RAU.

Flashing red Flashing red at 60 Pulses per Minute (PPM).

• The RAU was disconnected.

• The RAU is not communicating.

• The RAU port power is tripped.

Red The RAU is disconnected or the RAU is reporting a fault.

Flashing 
green 

Flashing green at 60 Pulses per Minute (PPM).

• The RAU is disconnected.

• The RAU is reporting a lockout condition.

PORT

PORT

PORT

PORT

PORT
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EXPANSION HUB REAR PANEL

Figure 16. Expansion Hub Rear Panel

•

•

•

Ref # Description

1 AC power cord connector

2 Two air exhaust vents

3 One 9-pin D-sub female connector labeled ALARMS for contact alarm monitoring; for pinouts, see Table 35

4 Ground lug labeled GROUND for connecting unit to frame ground

Table 35. 9 Pin D Sub Pin Connector Functions

Pin Function

1 Alarm Sense Input (DC Ground)

2 Alarm Sense Input 3

3 Alarm Sense Input 2

4 N/C

5 N/C

6 DC Ground (common)

7 N/C

8 Alarm Sense Input 1

9 N/C

AC POWER

ALARMS GND

1 2 3 4
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FAULTS, WARNINGS, AND STATUS MESSAGES

NOTE: You can select what type of events AdminBrowser displays. Refer to “View Preference” on

page 38.
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EXPANSION HUB SPECIFICATIONS

Table 36. Expansion Hub Specifications

Specification Description

Enclosure Dimensions (H  W  D) 89 mm x 438 mm x 381 mm 

3.5 in. x 17.25 in. x 15 in.

2U

Weight < 6.6 kg 

< 14.5 lb.

Operating Temperature 0° to +45°C 

+32° to +113°F

Non-operating Temperature –20° to +85°C 

–4° to +185°F

Operating Humidity, non-condensing 5% to 95%

CATV Connectors (a) 8 F, female (CATV - 75 Ohm)

Fiber Connectors (b) 1 Pair, SC/APC

LED Alarm and Status Indicators Unit Status (1 pair):

• POWER

• E-HUB STATUS

Fiber Link Status (1 pair):

• DL STATUS

• UL STATUS

Port Status (1 pair per CATV port):

• Link/RAU

External Alarm Connector (contact sense 
monitor)

1 9-pin D-sub, female

AC Power (Volts) (47–63 Hz) Rating: 100/240V AC, 6A, 50-60 Hz

Operating Range: 90-132V AC/170-250V AC auto-ranging

Power Consumption (W) 4 RAUs: 290 typical, 360 maximum
8 RAUs: 500 typical, 630 maximum

MTBF 54,477 hours

a It is important that you use only recommended CATV 75 Ohm cable with quality F connectors.

b It is critical to system performance that only SC/APC fiber connectors are used throughout the fiber network, 
including fiber distribution panels.



Fusion Wideband Expansion Hub  

Page 52 InterReach Fusion Wideband Installation, Operation, and Reference Manual

© 2013 TE Connectivity Ltd D-620616-0-20 Rev H • TECP-77-044 Issue 7 • May 2013



InterReach Fusion Wideband Installation, Operation, and Reference Manual Page 53

D-620616-0-20 Rev H • TECP-77-044 Issue 7 • May 2013 ©2013 TE Connectivity Ltd.

REMOTE ACCESS UNIT

Overview............................................................................................................................................................54

Remote Access Unit Connectors .........................................................................................................................57

50 Ohm Type N Connector................................................................................................................................... 57

75 Ohm Type F Connector ................................................................................................................................... 57

RAU LED Indicators .............................................................................................................................................58

Status LEDs ........................................................................................................................................................... 58

Faults and Warnings ...........................................................................................................................................59

Remote Access Unit Specifications......................................................................................................................60

Topics Page



Remote Access Unit  

Page 54 InterReach Fusion Wideband Installation, Operation, and Reference Manual

© 2013 TE Connectivity Ltd D-620616-0-20 Rev H • TECP-77-044 Issue 7 • May 2013

OVERVIEW

Figure 17. Remote Access Unit in a Fusion Wideband System

Figure 18. Remote Access Unit Block Diagram (Multiband)

Downlink Path: The RAU receives downlink IF signals from a Fusion Wideband Hub using 75 Ohm CATV cable. It converts 
the signals to RF and sends them to a passive RF antenna using 50 Ohm coaxial cable. Also, the RAU receives configuration 
information from the Fusion Wideband Hub using the 75 Ohm CATV cable.

Uplink Path: The RAU receives uplink RF signals from a passive RF antenna using 50 Ohm coaxial cable. It converts the 
signals to IF and sends them to a Fusion Wideband Hub using 75 Ohm CATV cable. Also, the RAU sends its status information 
to the Fusion Wideband Hub using CATV cable.

The RAU receives 54VDC power from the Fusion Wideband Hub port through the 75 Ohm CATV cable center pin.
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Table 37. Frequency Bands Covered by Fusion Wideband RAUs

Fusion Wideband RAU Part Number Fusion 
Wide-
band
Band

RF Passband

Downlink 
(MHz) 

Uplink 
(MHz)

MAIN HUB/
RAU Band

RAU 
Band-
width

2100/1800 FSN-W1-2118-1 2100 2110-2170 1920-1980 1 60 MHz

2100 HP/1800 HP FSN-W1-2118-1-HP 1800 1805-1880 1710-1785 2 75 MHz

2100 High Power 
(single-band RAU)

FSN-W1-21HP-1 2100 2110-2170 1920-1980 1 60 MHz

1900/AWS FSN-W1-1921-1 1900 (A-F) 1930-1990 1850-1910 1 60 MHz

AWS 2110-2155 1710-1755 2 45 MHz

800/850/1900 FSN-W2-808519-1 800 851-869 806-824 1 (sub-band 1A) 18 MHz

850 869-894 824-849 3 (sub-band 1B) 25 MHz

1900 (A-F) 1930-1990 1850-1910 2 60 MHz

700/AWS FSN-W2-7021-1 700
(Upper C)

746-757 776-787 1 (sub-band 1A) 11 MHz

700
(Lower 
ABC)

728-746 698-716 3 (sub-band 1B) 18 MHz

AWS 2110-2155 1710-1755 2 45 MHz

700/700 MIMO (Upper C) FSN-W2-7575-1 700 
(Upper C)

746-757 776-787 1 (sub- band 1A) 11 MHz

700 
(Upper C)

746-757 776-787 3 (sub- band 1B) 11 MHz

700/700 MIMO (Lower ABC) FSN-W2-7070-1 700 
(Lower 
ABC)

728-746 698-716 1 (sub- band 1A) 18 MHz

700 
(Lower 
ABC)

728-746 698-716 3 (sub- band 1B) 18 MHz

700 ABC/AWS HP/AWS HP FSN-W4-702121-1-HP AWS 2110-2155 1710-1755 1 (sub-band 1A) 45 MHz

700

(Lower 
ABC)

728-746 698-716 3 (sub-band 1B) 18 MHz

AWS 2110-2155 1710-1755 2 45 MHz

700 UC/AWS HP/AWS HP FSN-W4-752121-1-HP AWS 2110-2155 1710-1755 1 (sub-band 1A) 45 MHz

700

(Upper C)

746-757 776-787 3 (sub-band 1B) 11 MHz

AWS 2110-2155 1710-1755 2 45 MHz

850/1900 HP/AWS HP FSN-W5-851921-1-HP AWS 2110-2155 1710-1755 1
(sub-band 1A)

45 MHz

850 869-894 824-849 3
(sub-band 1B)

25 MHz

1900 (A - 
G)

1930-1995 1850-1915 2 65 MHz
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2500/2500 FSN-2500-2-WMAX 2500 2496-2690 2496-2690 1 30 MHz

2500 2496-2690 2496-2690 2 30 MHz

2600/2600 FSN-W3-2626-1 2600 2620-2690 2500-2570 1 70 MHz

2600 2620-2690 2500-2570 2 70 MHz

Table 38. System Gain (Loss) Relative to CATV Cable Length

Cable 
Type

CommScope 
Part Number

Plenum 
Rated

Solid Copper 
Conductor

Copper Clad 
Conductor

Zero-loss RF 
Maximum 
Length 
(meters)

DistanceRF is 
10dB Below 
Input RF 
(meters)

RG-59 2065V Yes X 130 180

2022V Yes X 100 100*

5572R No X 95 95*

5565 No X 130 180

RG-6 2279V Yes X 140 190

2275V Yes X 140 150*

5726 No X 140 140*

5765 No X 140 190

RG-11 2293K Yes X 235 320

2285K Yes X 235 300*

5913 No X 235 300*

*  Exceeding the distance of copper-clad cable will result in the attached RAU becoming non-functional. If 
the distance of a cable run is at its maximum and is of concern, TE recommends the use of solid copper 
cable to ensure successful operation

Table 37. Frequency Bands Covered by Fusion Wideband RAUs (Cont.)

Fusion Wideband RAU Part Number Fusion 
Wide-
band
Band

RF Passband

Downlink 
(MHz) 

Uplink 
(MHz)

MAIN HUB/
RAU Band

RAU 
Band-
width
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REMOTE ACCESS UNIT CONNECTORS

50 Ohm Type N Connector

75 Ohm Type F Connector

NOTE: For system performance, it is important that you use only low loss, solid copper center conductor

CATV cable with quality F connectors that use captive centerpin conductors. Refer to “Appendix

A: Cables and Connectors” on page 191 for specific information.



Remote Access Unit  

Page 58 InterReach Fusion Wideband Installation, Operation, and Reference Manual

© 2013 TE Connectivity Ltd D-620616-0-20 Rev H • TECP-77-044 Issue 7 • May 2013

RAU LED INDICATORS

NOTE: Refer to “Maintenance, Troubleshooting, and Technical Assistance” on page 181 for

troubleshooting using the LEDs.

Status LEDs

Steady green

Steady red

Off

Table 0-1 Remote Access Unit LED States

LED State Indicates

Off
Off

The RAU is not receiving DC power.

Green
Green

The RAU is powered and is not indicating a fault 
condition. Communication with the Fusion Wideband 
Hub is normal; however, the system test may need to 
be performed or a warning condition may exist (use 
AdminBrowser to determine this).

Green
Red

The RAU is indicating a fault or lockout condition, but 
communication with the Fusion Wideband Hub is 
normal.

Red
Red

The RAU is reporting a fault and is not able to 
communicate with the Fusion Wideband Hub

Green (60-ppm)
Green (60-ppm)

The RAU is reporting a lockout condition, but 
communication with the Fusion Wideband Hub is 
normal.

LINK

ALARM

LINK

ALARM

LINK

ALARM

LINK

ALARM

LINK

ALARM
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FAULTS AND WARNINGS
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REMOTE ACCESS UNIT SPECIFICATIONS

NOTE: For system performance, it is important that you use only low loss, solid copper center conductor

CATV cable with quality F connectors that use captive centerpin conductors. Refer to “Appendix

A: Cables and Connectors” on page 191 for more information.

Table 39. Remote Access Unit Specifications

Specification Description

Dimensions (H  W  D) 54 mm × 286 mm × 281 mm

(2.13 in. × 11.25 in. × 11.13 in.)

Weight < 2.1 kg (< 4.6 lb.)

Operating Temperature –25° to +45°C (–13° to +113°F)

Non-operating Temperature –25° to +85°C (–13° to +185°F)

Operating Humidity, non-condensing 5% to 95%

RF Connectors One Type-F, female (CATV - 75 ohms)

One Type-N, female* (coaxial 50 ohms) 

LED Alarm and Status Indicators Unit Status (1 pair):

• Link

• Alarm

Maximum Heat Dissipation (W) 50 typical, 64 max (from the Hub)

MTBF 202,684 hours 

* Two type N female connectors for FSN-W1-1921-1, FSN-W2-808519-1, FSN-W2-7070-1, 

FSN-W2-7575-1, FSN-W3-2626-1, FSN-W4-702121-1-HP, FSN-W4-752121-1-HP, 

FSN-W5-851921-1-HP, and FSN-2500-2-WMAX RAUs
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OVERVIEW

1 Determine the wireless service provider’s requirements; refer to “Downlink RSSI

Design Goal” on page 64.

•

•

•

•

•

•

2 Determine the downlink power per carrier from the RF source through the DAS; refer

to “Maximum Output Power per Carrier” on page 65.

3 Develop an RF link budget; refer to “Estimating RF Coverage” on page 82.

allowable path loss = power per carrier + antenna gain – design goal
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4 Determine the in building environment; refer to “Estimating RF Coverage” on page 82.

•

•

•

•

–

–

–

5 Determine the appropriate estimated path loss slope that corresponds to the type of

building and its layout, and estimate the coverage distance for each RAU; refer to

“Estimating RF Coverage” on page 82.

6 Determine the items required to connect to the base station; refer to “Connecting a

Main Hub to a Base Station” on page 101.

NOTE: Access the TE Customer Portal for on line dimensioning and design tools; see “TE Customer

Portal” on page 3.
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DOWNLINK RSSI DESIGN GOAL

Noise Power

10 Log (KT)+10 Log (200 KHz); K=1.38X10-23, T=300 degrees Kelvin

-121 dBm

Wireless Handset Noise Figure 8 dB

Required SNR 9 dB

Multipath Fade Margin

95% Reliability for Rician K=6 dB

6 dB

Log-normal Fade Margin

95% Area/87% Edge Reliability for 35 dB PLS and 9 dB Sigma

10 dB

Body Attenuation + 3 dB

Downlink RSSI Design Goal (PDesignGoal)

Signal level received by wireless handset at edge of coverage area

-85 dBm
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MAXIMUM OUTPUT POWER PER CARRIER

CAUTION! Exceeding the maximum input power may cause permanent damage to the Hub. Do not exceed

the maximum composite input power of 1W (+30 dBm) to the Hub at any time.

NOTE: These specifications are for downlink power at the RAU output (excluding antenna).

700/AWS RAU (FSN W2 7021 1)

Table 40. 700 MHz (Lower A, B, C) Power per Carrier

Number of 
Carriers

Power per Carrier (dBm)

WCDMA LTE

1 14.0 14.0

2 11.0 11.0

3 9.0 9.0

4 8.0 8.0

5 7.0 7.0

Note: Operation at or above these 
output power levels may prevent 
Fusion Wideband from meeting 
RF performance specifications 
or FCC Part 15 and EN55022 
emissions requirements. 
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Table 41. 700 MHz (Upper C) Power per Carrier

Number of Carriers
Power per Carrier (dBm)

LTE

1 14.0

2 11.0

3 9.0

4 8.0

5 7.0

Note: Operation at or above these output power 
levels may prevent Fusion Wideband from 
meeting RF performance specifications or 
FCC Part 15 and EN55022 emissions 
requirements. 

Table 42. AWS Power per Carrier

Number of 
Carriers

Power per Carrier (dBm)

WCDMA LTE

1 18.0 18.0

2 15.0 15.0

3 13.0 13.0

4 12.0 12.0

5 11.0 11.0

Note: Operation at or above these output power 
levels may prevent Fusion Wideband from 
meeting RF performance specifications or 
FCC Part 15 and EN55022 emissions 
requirements. 
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700 MHz (Upper C) MIMO RAU (FSN W2 7575 1)

700 MHz (Lower ABC) MIMO RAU (FSN W2 7070 1)

Table 43. 700 MHz (Upper C) Power per Carrier

Number of Carriers
Power per Carrier (dBm)

LTE

1 18.0

2 15.0

3 13.0

4 12.0

5 11.0

Note: Operation at or above these output power levels 
may prevent Fusion Wideband from meeting RF 
performance specifications or FCC Part 15 and 
EN55022 emissions requirements. 

Table 44. 700 MHz (Lower ABC) Power per Carrier

Number of 
Carriers

Power per Carrier (dBm)

WCDMA LTE

1 18.0 18.0

2 15.0 15.0

3 13.0 13.0

4 12.0 12.0

5 11.0 11.0

Note: Operation at or above these output power 
levels may prevent Fusion Wideband from 
meeting RF performance specifications or 
FCC Part 15 and EN55022 emissions 
requirements. 
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700 ABC/AWS HP/AWS HP RAU (FSN W4 702121 1 HP)

Table 45. 700 MHz (Lower A, B, C) Power per Carrier

Number of Carriers
Power per Carrier (dBm)

LTE

1 18.0

2 15.0

3 13.0

4 12.0

5 11.0

Note: Operation at or above these output power 
levels may prevent Fusion Wideband from 
meeting RF performance specifications or 
FCC Part 15 and EN55022 emissions 
requirements. 

Table 46. AWS Power per Carrier

Number of 
Carriers

Power per Carrier (dBm)

WCDMA LTE

1 23.0 23.0

2 20.0 20.0

3 18.0 18.0

4 17.0 17.0

5 16.0 16.0

Note: Operation at or above these output power 
levels may prevent Fusion Wideband from 
meeting RF performance specifications or 
FCC Part 15 and EN55022 emissions 
requirements. 
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700 UC/AWS HP/AWS HP RAU (FSN W4 752121 1 HP)

Table 47. 700 MHz (Upper C) Power per Carrier

Number of Carriers
Power per Carrier (dBm)

LTE

1 18.0

2 15.0

3 13.0

4 12.0

5 11.0

Note: Operation at or above these output power 
levels may prevent Fusion Wideband from 
meeting RF performance specifications or 
FCC Part 15 and EN55022 emissions 
requirements. 

Table 48. AWS Power per Carrier

Number of 
Carriers

Power per Carrier (dBm)

WCDMA LTE

1 23.0 23.0

2 20.0 20.0

3 18.0 18.0

4 17.0 17.0

5 16.0 16.0

Note: Operation at or above these output power 
levels may prevent Fusion Wideband from 
meeting RF performance specifications or 
FCC Part 15 and EN55022 emissions 
requirements. 
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800/850/1900 RAU (FSN W2 808519 1)

Table 49. 800 MHz Power per Carrier

Number of
Carriers

Power per Carrier (dBm)

CDMA 2000 LTE iDEN Analog FM
APCO

25 
CQPSK

APCO
25 

C4FM

1 17.0 17.0 16.5 24.0 21.0 24.0

2 14.0 14.0 13.0 19.0 16.0 18.5

3 12.0 12.0 10.5 15.5 13.5 15.0

4 11.0 11.0 9.0 12.5 11.5 12.5

5 10.0 10.0 8.0 11.0 10.0 10.5

6 9.0 7.0 9.5 8.5 9.0

7 8.5 6.0 8.5 8.0 8.0

8 8.0 5.5 7.5 7.0 7.5

9 5.0 7.0 6.5 6.5

10 4.5 6.0 6.0 6.0

11 4.0

12 3.5

13 3.0

14 3.0

15 2.5

16 2.0

Note: Operation at or above these output power levels may prevent Fusion Wideband from meeting RF 
performance specifications or FCC Part 15 and EN55022 emissions requirements. 



Maximum Output Power per Carrier

InterReach Fusion Wideband Installation, Operation, and Reference Manual Page 71

D-620616-0-20 Rev H • TECP-77-044 Issue 7 • May 2013 © 2013 TE Connectivity Ltd.

Table 50. 850 MHz Power per Carrier

Number of
Carriers

Power per Carrier (dBm)

GSM EDGE CDMA 2000 WCDMA LTE

1 25.0 22.0 18.0 18.0 18.0

2 19.0 16.5 15.0 15.0 15.0

3 15.5 13.0 13.0 13.0 13.0

4 13.0 11.0 12.0 12.0 12.0

5 11.0 9.5 11.0 11.0 11.0

6 10.0 8.5 10.0

7 9.0 8.0 9.5

8 8.0 7.0 9.0

9 7.5 6.5

10 7.0 6.0

11 6.5 5.5

12 6.0 5.0

13 5.5 4.5

14 5.5 4.5

15 5.0 4.0

16 4.5 4.0

Note: Operation at or above these output power levels may prevent Fusion Wideband from 
meeting RF performance specifications or FCC Part 15 and EN55022 emissions 
requirements. 
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Table 51. 1900 MHz Power per Carrier

Number of
Carriers

Power per Carrier (dBm)

GSM EDGE CDMA 2000 WCDMA LTE

1 26.0 23.0 18.0 18.0 18.0

2 20.0 17.5 15.0 15.0 15.0

3 16.5 14.0 13.0 13.0 13.0

4 14.0 12.0 12.0 12.0 12.0

5 12.0 10.5 11.0 11.0 11.0

6 11.0 9.5 10.0

7 10.0 9.0 9.5

8 9.0 8.0 9.0

9 8.5 7.5

10 8.0 7.0

11 7.5 6.5

12 7.0 6.0

13 6.5 5.5

14 6.5 5.5

15 6.0 5.0

16 5.5 5.0

Note: Operation at or above these output power levels may prevent Fusion 
Wideband from meeting RF performance specifications or FCC Part 15 and 
EN55022 emissions requirements. 
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850/1900 HP/AWS HP RAU (FSN W5 851921 1 HP)

Table 52. 850 MHz Power per Carrier

Number of
Carriers

Power per Carrier (dBm)

GSM EDGE CDMA 2000 WCDMA LTE

1 26.0 23.0 18.0 18.0 18.0

2 20.0 17.5 15.0 15.0 15.0

3 16.5 14.0 13.0 13.0 13.0

4 14.0 12.0 12.0 12.0 12.0

5 12.0 10.5 11.0 11.0 11.0

6 11.0 9.5 10.0

7 10.0 9.0 9.5

8 9.0 8.0 9.0

9 8.5 7.5

10 8.0 7.0

11 7.5 6.5

12 7.0 6.0

13 6.5 5.5

14 6.5 5.5

15 6.0 5.0

16 5.5 5.0

Note: Operation at or above these output power levels may prevent Fusion 
Wideband from meeting RF performance specifications or FCC Part 15 and 
EN55022 emissions requirements. 
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Table 53. 1900 MHz Power per Carrier

Number of
Carriers

Power per Carrier (dBm)

GSM EDGE CDMA 2000 WCDMA LTE

1 26.0 26.0 23.0 23.0 23.0

2 23.0 22.5 20.0 20.0 20.0

3 21.0 19.0 18.0 18.0 18.0

4 19.0 17.0 17.0 17.0 17.0

5 17.0 15.5 16.0 16.0 16.0

6 16.0 14.5 15.0

7 15.0 14.0 14.5

8 14.0 13.0 14.0

9 13.5 12.5

10 13.0 12.0

11 12.5 11.5

12 12.0 11.0

13 11.5 11.0

14 11.5 10.5

15 11.0 10.0

16 10.5 10.0

Note: Operation at or above these output power levels may prevent Fusion 
Wideband from meeting RF performance specifications or FCC Part 15 and 
EN55022 emissions requirements. 

Table 54. AWS Power per Carrier

Number of 
Carriers

Power per Carrier (dBm)

WCDMA LTE

1 23.0 23.0

2 20.0 20.0

3 18.0 18.0

4 17.0 17.0

5 16.0 16.0

Note: Operation at or above these output power 
levels may prevent Fusion Wideband from 
meeting RF performance specifications or 
FCC Part 15 and EN55022 emissions 
requirements. 
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1900/AWS RAU (FSN W1 1921 1)

Table 55. 1900 MHz Power per Carrier

Number of
Carriers

Power per Carrier (dBm)

GSM EDGE CDMA 2000 WCDMA LTE

1 26.0 23.0 18.0 18.0 18.0

2 20.0 17.5 15.0 15.0 15.0

3 16.5 14.0 13.0 13.0 13.0

4 14.0 12.0 12.0 12.0 12.0

5 12.0 10.5 11.0 11.0 11.0

6 11.0 9.5 10.0

7 10.0 9.0 9.5

8 9.0 8.0 9.0

9 8.5 7.5

10 8.0 7.0

11 7.5 6.5

12 7.0 6.0

13 6.5 5.5

14 6.5 5.5

15 6.0 5.0

16 5.5 5.0

Note: Operation at or above these output power levels may prevent Fusion 
Wideband from meeting RF performance specifications or FCC Part 15 and 
EN55022 emissions requirements. 
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Table 56. AWS Power per Carrier

Number of
Carriers

Power per Carrier (dBm)

GSM EDGE CDMA 2000 WCDMA LTE

1 26.0 23.0 18.0 18.0 18.0

2 20.0 17.5 15.0 15.0 15.0

3 16.5 14.0 13.0 13.0 13.0

4 14.0 12.0 12.0 12.0 12.0

5 12.0 10.5 11.0 11.0 11.0

6 11.0 9.5 10.0

7 10.0 9.0 9.5

8 9.0 8.0 9.0

9 8.5 7.5

10 8.0 7.0

11 7.5 6.5

12 7.0 6.0

13 6.5 5.5

14 6.5 5.5

15 6.0 5.0

16 5.5 5.0

Note: Operation at or above these output power levels may prevent Fusion 
Wideband from meeting RF performance specifications or FCC Part 15 and 
EN55022 emissions requirements. 
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2100/1800 RAU (FSN W1 2118 1)

Table 57. 1800 MHz Power per Carrier

Number of
Carriers

Power per Carrier (dBm)

GSM EDGE LTE

1 16.5 16.5 15.0

2 14.5 14.5 12.0

3 12.5 12.5 10.0

4 11.5 11.5 9.0

5 10.5 10.5 8.0

6 9.5 9.5 7.0

7 9.0 9.0 6.5

8 8.5 8.0 6.0

9 8.0 7.5

10 7.5 7.0

11 7.0 6.5

12 6.5 6.0

13 6.5 6.0

14 6.0 5.5

15 5.5 5.0

16 5.5 5.0

20 4.5 4.0

30 2.5 2.0

Note: Operation at or above these output power levels may prevent 
Fusion Wideband from meeting RF performance specifications 
or FCC Part 15 and EN55022 emissions requirements. 

Table 58. 2100MHz Power per Carrier

Number of Carriers
Power per Carrier (dBm)

WCDMA LTE

1 15.0 15.0

2 12.0 12.0

3 10.0 10.0

4 9.0 9.0

5 8.0 8.0

6 7.0 7.0

7 6.5 6.5

8 6.0 6.0

Note: Measurements were taken with no baseband clipping.

Note: Operation at or above these output power levels may prevent 
Fusion Wideband from meeting RF performance specifications 
or FCC Part 15 and EN55022 emissions requirements. 
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2100 HP/1800 HP RAU (FSN W1 2118 1 HP)

Table 59. 1800 MHz Power per Carrier

Number of
Carriers

Power per Carrier (dBm)

GSM EDGE LTE

1 20.0 20.0 20.0

2 17.0 17.0 17.0

3 15.0 15.0 15.0

4 14.0 14.0 14.0

5 13.0 13.0 13.0

6 12.0 12.0 12.0

7 11.5 11.5 11.5

8 11.0 11.0 11.0

9 10.5 10.5

10 10.0 10.0

11 9.5 9.5

12 9.0 9.0

13 8.5 8.5

14 8.5 8.5

15 8.0 8.0

16 7.5 7.5

20 6.5 6.5

30 5.0 5.0

Note: Operation at or above these output power levels may prevent 
Fusion Wideband from meeting RF performance specifications 
or FCC Part 15 and EN55022 emissions requirements. 

Table 60. 2100MHz Power per Carrier

Number of Carriers
Power per Carrier (dBm)

WCDMA LTE

1 20.0 20.0

2 17.0 17.0

3 15.0 15.0

4 14.0 14.0

5 13.0 13.0

6 12.0 12.0

7 11.5 11.5

8 11.0 11.0

Note: Measurements were taken with no baseband clipping.

Note: Operation at or above these output power levels may prevent 
Fusion Wideband from meeting RF performance specifications 
or FCC Part 15 and EN55022 emissions requirements. 
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2100 High Power RAU (FSN W1 21HP 1)

2500/2500 WiMAX RAU (FSN 2500 2 WMAX)

2600 MHz MIMO RAU (FSN W3 2626 1)

Table 61. 2100 MHz Power per Carrier

Number of Carriers
Power per Carrier (dBm)

WCDMA

1 22.0

2 19.0

3 17.0

4 16.0

5 15.0

6 14.0

7 13.5

8 13.0

Note: Measurements were taken with no baseband clipping.

Note: Operation at or above these output power levels may prevent 
Fusion Wideband from meeting RF performance specifications 
or FCC Part 15 and EN55022 emissions requirements. 

Table 62. 2500 MHz WiMAX Power per Carrier

Number of Carriers
Power per Carrier (dBm)

WCDMA

1 20.0

Note: Measurements taken with no baseband clipping.

Note: Operation at or above these output power levels may prevent 
Fusion Wideband from meeting RF performance specifications 
or FCC Part 15 and EN55022 emissions requirements. 

Table 63. 2600 MHz Power per Carrier

Number of Carriers
Power per Carrier (dBm)

WCDMA LTE

1 18.0 18.0

2 15.0 15.0

3 13.0 13.0

4 12.0 12.0

5 11.0 11.0

Note: Operation at or above these output power levels may prevent Fusion Wideband 
from meeting RF performance specifications or FCC Part 15 and EN55022 
emissions requirements. 
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Designing for Capacity Growth

1

2
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SYSTEM GAIN

•

•

•

Table 64. System Gain (Loss) Relative to CATV Cable Length

Cable 
Type

Comm-Sc
ope Part 
Number

Plenum 
Rated

Solid Copper 
Conductor

Copper Clad 
Conductor

Zero-loss RF 
Maximum 
Length 
(meters)

Distance 
Where RF 
is 10dB 
Below Input 
RF 
(meters)

RG-59 2065V Yes X 130 180

2022V Yes X 100 100*

5572R No X 95 95*

5565 No X 130 180

RG-6 2279V Yes X 140 190

2275V Yes X 140 150*

5726 No X 140 140*

5765 No X 140 190

RG-11 2293K Yes X 235 320

2285K Yes X 235 300*

5913 No X 235 300*

* Exceeding the distance of copper-clad cable will result in the attached RAU becoming 
non-functional. If the distance of a cable run is at its maximum and is of concern, TE recommends 
the use of solid copper cable to ensure successful operation.
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ESTIMATING RF COVERAGE

Figure 19. Determining APL between the Antenna and the Wireless Device

Equation 1

•

•

•

•

Table 65. Coaxial Cable Losses (Lcoax)

Length of Cable 
(.195 in. diameter)

Loss at 850 MHz (dB) Loss at 1900 MHz (dB)

0.9 m (3 ft) 0.6 0.8

1.8 m (6 ft) 1.0 1.5

3.0 m (10 ft) 1.5 2.3

RAU

RSSI = 
power at the
wireless device

Distance = d

G = Antenna Gain

P =
power per carrier
from the RAU

L
coax

= Coaxial cable loss
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Equation 2—Path Loss Equation

•

•

•

•

•

•

•

Wireless Communications, Principles, and Practice

Table 66. Average Signal Loss of Common Building Materials

Partition Type Loss (dB) Frequency (MHz)

Metal wall 26 815

Aluminum siding 20 815

Foil insulation 4 815

Cubicle walls 1.4 900

Concrete block wall 13 1300

Concrete floor 10 1300

Sheetrock 1 to 2 1300

Light machinery 3 1300

General machinery 7 1300

Heavy machinery 11 1300

Equipment racks 7 1300

Assembly line 6 1300

Ceiling duct 5 1300

Metal stairs 5 1300
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RAU Coverage Distance

Equation 3

n

Table 67. Frequency Bands and the Value of the First Term in Equation 3

Frequency Band (MHz) Mid-Band
Frequency 
(MHz)

20log10(4 /c)

Uplink Downlink

800 MHz SMR 806-824 851-869 838 30.9

850 MHz Cellular 824-849 869-894 859 31.1

1800 MHz DCS 1710-1785 1805-1880 1795 37.5

1900 MHz PCS 1850-1910 1930-1990 1920 38.1

2.1 GHz UMTS 1920–1980 2110–2170 2045 38.7

1.7/2.1 GHz AWS 1710-1755 2110-2155 2132.5* 39.0

2.5 GHz WiMAX 2496-2690 2496-2690 2595 40.7

* Due to the wide frequency spread between the Uplink and Downlink bands, 
the mid-band frequency of the Downlink band was chosen for 1.7/2.1 GHz 
AWS.

Table 68. Estimated Path Loss Slope for Different In Building Environments

Environment Type Example PLS for 
850/900 MHz

PLS for 
1800/1900/
2100/2500 MHz

Open Environment
very few RF obstructions

Parking Garage, Convention Center 33.7 30.1

Moderately Open Environment
low-to-medium amount of RF obstructions

Warehouse, Airport, Manufacturing 35 32

Mildly Dense Environment
medium-to-high amount of RF obstructions

Retail, Office Space with approximately 80% 
cubicles and 20% hard walled offices

36.1 33.1

Moderately Dense Environment
medium-to-high amount of RF obstructions

Office Space with approximately 50% cubicles and 
50% hard walled offices

37.6 34.8

Dense Environment
large amount of RF obstructions

Hospital, Office Space with approximately 20% 
cubicles and 80% hard walled offices

39.4 38.1
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Equation 4—Path Loss Equation

•

•

•

•

Table 69. Approximate Radiated Distance from Antenna for 800 MHz SMR Applications

Environment Type Distance from Antenna

Meters Feet

Open Environment 75 244

Moderately Open Environment 64 208

Mildly Dense Environment 56 184

Moderately Dense Environment 48 156

Dense Environment 40 131

Table 70. Approximate Radiated Distance from Antenna for 850 MHz Cellular Applications

Environment Type Distance from Antenna

Meters Feet

Open Environment 73 241

Moderately Open Environment 63 205

Mildly Dense Environment 55 181

Moderately Dense Environment 47 154

Dense Environment 39 129
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Table 71. Approximate Radiated Distance from Antenna for 1800 MHz DCS Applications

Facility
Distance from Antenna

Meters Feet

Open Environment 75 246

Moderately Open Environment 58 191

Mildly Dense Environment 50 166

Moderately Dense Environment 42 137

Dense Environment 30 100

Table 72. Approximate Radiated Distance from Antenna for 1900 MHz PCS Applications

Facility
Distance from Antenna

Meters Feet

Open Environment 72 236

Moderately Open Environment 56 183

Mildly Dense Environment 49 160

Moderately Dense Environment 40 132

Dense Environment 29 96

Table 73. Approximate Radiated Distance from Antenna for 2.1 GHz UMTS Applications

Facility
Distance from Antenna

Meters Feet

Open Environment 69 226

Moderately Open Environment 54 176

Mildly Dense Environment 47 154

Moderately Dense Environment 39 128

Dense Environment 28 93

Table 74. Approximate Radiated Distance from Antenna for 1.7/2.1 GHz AWS Applications

Facility
Distance from Antenna

Meters Feet

Open Environment 67 220

Moderately Open Environment 52 172

Mildly Dense Environment 46 150

Moderately Dense Environment 38 125

Dense Environment 28 91
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Example Design Estimate for an 1900 MHz CDMA Application

1 Design goals:

•

•

•

•

•

2 Power Per Carrier:

3 Building information:

•

•

•

•

4 Link Budget:

It is important to note that a design goal such as –85 dBm is usually derived taking into

account multipath fading and log normal shadowing characteristics. Thus, this design goal will

only be met “on average” over 95% of the area being covered. At any given point, a fade may

bring the signal level underneath the design goal.

Table 75. Approximate Radiated Distance from Antenna for 2.5 GHz WiMAX Applications

Facility
Distance from Antenna

Meters Feet

Open Environment 59 194

Moderately Open Environment 47 152

Mildly Dense Environment 41 134

Moderately Dense Environment 35 112

Dense Environment 25 83
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5 Path Loss Slope:

6 Equipment Required:

•

•

•
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LINK BUDGET ANALYSIS

CAUTION! Exceeding the maximum input power of 1W (+30 dBm) could cause permanent damage to the

Main Hub.

NOTE: Visit the TE customer portal for the on line Link Budget Tool; see “TE Customer Portal” on page 3.

Elements of a Link Budget for Narrowband Standards
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Table 76. Link Budget Considerations for Narrowband Systems

Consideration Description

BTS Transmit Power The power per carrier transmitted from the base station output

Attenuation between 
BTS and Fusion 
Wideband

This includes all losses: cable, attenuator, splitter/combiner, and so forth. 

On the downlink, attenuation must be chosen so that the maximum power per carrier going into the Main 
Hub does not exceed the levels given in “Maximum Output Power per Carrier” on page 65. 

On the uplink, attenuation is chosen to keep the maximum uplink signal and noise level low enough to 
prevent base station alarms but small enough not to cause degradation in the system sensitivity.

If the Fusion Wideband noise figure minus the attenuation is at least 10 dB higher than the BTS noise 
figure, the system noise figure is approximately that of Fusion Wideband alone. Refer to “Connecting a 
Main Hub to a Base Station” on page 101 for ways to independently set the uplink and downlink 
attenuations between the base station and Fusion Wideband.

Antenna Gain The radiated output power includes antenna gain. For example, if you use a 3 dBi antenna at the RAU that 
is transmitting 0 dBm per carrier, the effective radiated power (relative to an isotropic radiator) is 3 dBm 
per carrier.

BTS Noise Figure This is the effective noise floor of the base station input (usually base station sensitivity is this effective 
noise floor plus a certain C/I ratio).

Fusion Wideband Noise 
Figure

This is Fusion Wideband’s uplink noise figure, which varies depending on the number of Expansion Hubs 
and RAUs, and the frequency band. Fusion Wideband’s uplink noise figure is specified for a 1-1-8 
configuration. Thus, the noise figure for a Fusion Wideband system (or multiple systems whose uplink 
ports are power combined) is NF(1-1-8) + 10*log(# of Expansion Hubs). This represents an upper-bound 
because the noise figure is lower if any of the Expansion Hub’s RAU ports are not used.

Thermal Noise This is the noise level in the signal bandwidth (BW). 

Thermal noise power = –174 dBm/Hz + 10Log(BW).

Required C/I ratio For each wireless standard, a certain C/I (carrier to interference) ratio is needed to obtain acceptable 
demodulation performance. For narrowband systems, (TDMA, GSM, EDGE, iDEN, AMPS) this level 
varies from about 9 dB to 20 dB.

Mobile Transmit Power The maximum power the mobile can transmit (power transmitted at highest power level setting).

Multipath Fade 
Margin

This margin allows for a certain level of fading due to multipath interference. Inside buildings there is 
often one or more fairly strong signals and many weaker signals arriving from reflections and diffraction. 
Signals arriving from multiple paths add constructively or destructively. This margin accounts for the 
possibility of destructive multipath interference. In RF site surveys the effects of multipath fading are 
typically not accounted for because such fading is averaged out over power level samples taken over 
many locations.

Log-normal Fade 
Margin

This margin adds an allowance for RF shadowing due to objects obstructing the direct path between the 
mobile equipment and the RAU. In RF site surveys, the effects of shadowing are partially accounted for 
since it is characterized by relatively slow changes in power level.

Body Loss This accounts for RF attenuation caused by the user’s head and body.

Minimum Received 
Signal Level

This is also referred to as the “design goal”. The link budget says that you can achieve adequate coverage 
if the signal level is, on average, above this level over 95% of the area covered, for example.

Protocol Signal 
Bandwidth

Thermal Noise

TDMA 30 kHz –129 dBm

GSM 200 kHz –121 dBm

iDEN 25 kHz –130 dBm
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Narrowband Link Budget Analysis for a Microcell Application

•

•

•

•

•

•

Table 77. Narrowband Link Budget Analysis: Downlink

Line Downlink

Transmitter

a. BTS transmit power per carrier (dBm) 33

b. Attenuation between BTS and Fusion Wideband (dB) –23

c. Power into Fusion Wideband (dBm) 10

d. Fusion Wideband gain (dB) 0

e. Antenna gain (dBi) 3

f. Radiated power per carrier (dBm) 13

Airlink

g. Multipath fade margin (dB) 6

h. Log-normal fade margin with 9 dB std. deviation, 95% area 
coverage, 87% edge coverage

10

i. Body loss (dB) 3

j. Airlink losses (not including facility path loss) 19

Receiver

k. Thermal noise (dBm/30 kHz) –129

l. Mobile noise figure (dB) 7

m. Required C/I ratio (dB) 17

n. Minimum received signal (dBm) –105

p. Maximum path loss (dB) +99
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•

•

•

•

Table 78. Narrowband Link Budget Analysis: Uplink

Line Uplink

Receiver 

a. BTS noise figure (dB) 4

b. Attenuation between BTS and Fusion Wideband (dB) –10

c. Fusion Wideband gain (dB) 0

d. Fusion Wideband noise figure (dB) 1-4-32 22

e. System noise figure (dB) 22.6

f. Thermal noise (dBm/30 kHz) –129

g. Required C/I ratio (dB) 12

h. Antenna gain (dBi) 3

i. Receive sensitivity (dBm) –97.4

Airlink 

j. Multipath fade margin (dB) 6

k. Log-normal fade margin with 9 dB std. deviation, 95% area coverage, 87% edge coverage 10

l. Body loss (dB) 3

m. Airlink losses (not including facility path loss) 19

Transmitter 

n. Mobile transmit power (dBm) 28

p. Maximum path loss (dB) 106.4

Fsys = F1 + + + ....
F2 – 1

G1

F3 – 1

G1G2

where

F = 10

(See Rappaport, Theodore S. Wireless Communications, Principles, and Practice. Prentice Hall PTR, 1996.)

(Noise Figure/10)

G = 10(Gain/10)
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Elements of a Link Budget for CDMA Standards

Table 79. Distribution of Power within a CDMA Signal

Channel Walsh Code Number Relative Power Level

Pilot 0 20% –7.0 dB

Sync 32 5% –13.3 dB

Primary Paging 1 19% –7.3 dB

Traffic 8–31, 33–63 9% (per traffic channel) –10.3 dB
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P

P

P

P

Table 80. Additional Link Budget Considerations for CDMA

Consideration Description

Multipath Fade 
Margin

The multipath fade margin can be reduced (by at least 3 dB) by using different lengths of optical fiber (this is 
called “delay diversity”). The delay over fiber is approximately 5µS/km. If the difference in fiber lengths to 
Expansion Hubs with overlapping coverage areas produces at least 1 chip (0.8µS) delay of one path relative 
to the other, then the multipaths’ signals can be resolved and processed independently by the base station’s 
rake receiver. A CDMA signal traveling through 163 meters of MMF cable is delayed by approximately one 
chip. 

Power per carrier, 
downlink

This depends on how many channels are active. For example, the signal is about 7 dB lower if only the pilot, 
sync, and paging channels are active compared to a fully-loaded CDMA signal. Furthermore, in the CDMA 
forward link, voice channels are turned off when the user is not speaking. On average this is assumed to be 
about 50% of the time. So, in the spreadsheet, both the power per Walsh code channel (representing how 
much signal a mobile will receive on the Walsh code that it is de-spreading) and the total power are used.

The channel power is needed to determine the maximum path loss, and the total power is needed to 
determine how hard the Fusion Wideband system is being driven.

The total power for a fully-loaded CDMA signal is given by (approximately):

total power = voice channel power + 13 dB + 10log10 (50%)
= voice channel power + 10 dB

Information Rate This is simply 

10log10(9.6 Kbps) = 40 dB for rate set 1

10log10(14.4 Kbps) = 42 dB for rate set 2

Process Gain The process of de-spreading the desired signal boosts that signal relative to the noise and interference. This 
gain needs to be included in the link budget. In the following formulas, PG = process gain:

PG = 10log10(1.25 MHz / 9.6 Kbps) = 21 dB rate set 1

PG = 10log10(1.25 MHz / 14.4 Kbps) = 19 dB rate set 2

Note that the process gain can also be expressed as 10log10 (CDMA bandwidth) minus the information rate.

Eb/No This is the energy-per-bit divided by the received noise and interference. It’s the CDMA equivalent of 
signal-to-noise ratio (SNR). This figure depends on the mobile’s receiver and the multipath environment. For 
example, the multipath delays inside a building are usually too small for a rake receiver in the mobile (or base 
station) to resolve and coherently combine multipath components. However, if artificial delay can be 
introduced by, for instance, using different lengths of cable, then the required Eb/No is lower and the multipath 
fade margin in the link budget can be reduced in some cases.

If the receiver noise figure is NF (dB), then the receive sensitivity (dBm) is given by:

Psensitivity = NF + Eb/No + thermal noise in a 1.25 MHz band – PG

= NF + Eb/No – 113 (dBm/1.25 MHz) – PG
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Other CDMA Issues

•

•

Noise Rise On the uplink, the noise floor is determined not only by the Fusion Wideband system, but also by the number 
of mobiles that are transmitting. This is because when the base station attempts to de-spread a particular 
mobile’s signal, all other mobile signals appear to be noise. Because the noise floor rises as more mobiles 
try to communicate with a base station, the more mobiles there are, the more power they have to transmit. 
Hence, the noise floor rises rapidly:

noise rise = 10log10(1 / (1 – loading))

where loading is the number of users as a percentage of the theoretical maximum number of users.

Typically, a base station is set to limit the loading to 75%. This noise ratio must be included in the link budget 
as a worst-case condition for uplink sensitivity. If there are less users than 75% of the maximum, then the 
uplink coverage will be better than predicted.

Hand-off Gain CDMA supports soft hand-off, a process by which the mobile communicates simultaneously with more than 
one base station or more than one sector of a base station. Soft hand-off provides improved receive 
sensitivity because there are two or more receivers or transmitters involved. A line for hand-off gain is 
included in the CDMA link budgets worksheet although the gain is set to 0 dB because the in-building system 
will probably be designed to limit soft-handoff.

Table 80. Additional Link Budget Considerations for CDMA (Cont.)

Consideration Description
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CDMA Link Budget Analysis for a Microcell Application

Table 81. CDMA Link Budget Analysis: Downlink

Line Downlink

Transmitter 

a. BTS transmit power per traffic channel (dBm) 30.0

b. Voice activity factor 50%

c. Composite power (dBm) 40.0

d. Attenuation between BTS and Fusion Wideband (dB) –24

e. Power per channel into Fusion Wideband (dBm) 9.0

f. Composite power into Fusion Wideband (dBm) 16.0

g. Fusion Wideband gain (dB) 0.0

h. Antenna gain (dBi) 3.0

i. Radiated power per channel (dBm) 12.0

j. Composite radiated power (dBm) 19.0

Airlink 

k. Handoff gain (dB) 0.0

l. Multipath fade margin (dB) 6.0

m. Log-normal fade margin with 9 dB std. deviation, 95% area coverage, 87% edge coverage 10.0

n. Additional loss (dB) 0.0

o. Body loss (dB) 3.0

p. Airlink losses (not including facility path loss) 19.0

Receiver 

q. Mobile noise figure (dB) 7.0

r. Thermal noise (dBm/Hz) –174.0

s. Receiver interference density (dBm/Hz) –167.0

t. Information ratio (dB/Hz) 41.6

u. Required Eb/(No+lo) 7.0

v. Minimum received signal (dBm) –118.4

w. Maximum path loss (dB) +99.4
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•

•

•

•

•

•

•

•

•

•
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•

•

•

•

•

Table 82. CDMA Link Budget Analysis: Uplink

Line Uplink

Receiver 

a. BTS noise figure (dB) 3.0

b. Attenuation between BTS and Fusion Wideband (dB) –30.0

c. Fusion Wideband gain (dB) 0.0

d. Fusion Wideband noise figure (dB) 22.0

e. System noise figure (dB) 33.3

f. Thermal noise (dBm/Hz) –174.0

g. Noise rise 75% loading (dB) 6.0

h. Receiver interference density (dBm/Hz) –134.6

i. Information rate (dB/Hz) 41.6

j. Required Eb/(No+lo) 5.0

k. Handoff gain (dB) 0.0

l. Antenna gain (dBi) 3.0

m. Minimum received signal (dBm) –91.1

Airlink 

n. Multipath fade margin (dB) 6.0

o. Log-normal fade margin with 9 dB std. deviation, 95% area coverage, 87% edge coverage 10.0

p. Additional loss (dB) 0.0

q. Body loss (dB) 3.0

r. Airlink losses (not including facility path loss) 19.0

Transmitter 

s. Mobile transmit power (dBm) 28.0

t. Maximum path loss (dB) 100.1

Fsys = F1 + + + ....
F2 – 1

G1

F3 – 1

G1G2

where

F = 10

(See Rappaport, Theodore S. Wireless Communications, Principles, and Practice. Prentice Hall PTR, 1996.)

(Noise Figure/10)

G = 10(Gain/10)
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Considerations for Re Radiation (Over the Air) Systems

•

•

•
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OPTICAL POWER BUDGET

The Fusion Wideband optical power budget for both multi mode and single mode fiber

cable is 3.0 dB (optical).

NOTE: It is critical to system performance that only SC/APC fiber connectors are used throughout the

fiber network, including fiber distribution panels.
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CONNECTING A MAIN HUB TO A BASE STATION

•

•

•

•

•

•

•

•

•

CAUTION! The UPLINK and DOWNLINK ports cannot handle a DC power feed from a BTS. If DC power is

present, a DC block must be used or the Fusion Wideband Main Hub may be damaged.
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Uplink Attenuation

RAU Attenuation and ALC

1

2

3

4

5
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Figure 20. ALC Operation

Using the RAU 10 dB Attenuation Setting

• DownlinkAttenuation:

• Uplink Attenuation:
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d d’

Using the Uplink ALC Setting

• Multiple Operators:

• SingleOperator andProtocol:
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INSTALLATION REQUIREMENTS

•

•

•

•

•

•

•

•

NOTE: Faulty cabling is the cause of a vast majority of problems. All CATV cable should be tested to

TIA 570 B specifications.

Component Location Requirements

Cable and Connector Requirements

•

•

NOTE: Refer to “Appendix A: Cables and Connectors” on page 191 for more information related to 75

Ohm CATV.
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•

•

•

CAUTION! The proper crimp tool and die must be matched by the connector type.

Distance Requirements

Table 83. Distance Requirements

Equipment 
Combination

Cable Type Cable Length Additional Information

Repeater/BTS to 
Fusion Wideband 
Main Hub

Coaxial; N male 
connectors

3–6 m (10–20 ft) typical Limited by loss and noise.

Refer to your link budget 
calculation.

10 m (33 ft) maximum Limited by CE Mark 
requirements.

Fusion Wideband 
Expansion Hub to 
RAU

CATV 75 Ohm; 
shielded F male 
connectors

Minimum: 10 meters (33 ft)

Maximum: 
150 meters (492 ft) for RG-59; 
170 meters (558 ft) for RG-6; 
275 meters (902 ft) for RG-11

Refer to Table 37 on page 55 and Table 38 on 
page 56.

Refer to “System Gain” on 
page 81.

Main Hub to 
Expansion Hub

Multi-mode fiber: 
Single-mode fiber: 
SC/APC male 
connectors

500 m (1640 ft.) maximum

6 km (19,685 ft.) maximum

Limited by 3 dB optical 
attenuation

RAU to passive 
antenna

Coaxial; N male 
connectors

1–3.5 m (3–12 ft) typical Limited by loss and noise.

Refer to your link budget
calculation.
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SAFETY PRECAUTIONS

Installation Guidelines

1

2

3

4

CAUTION! Be careful with the mechanical loading of the rack mounted hub. Mount the equipment in the

rack in such a way that a hazardous condition, due to uneven mechanical loading, does not

result.

General Safety Precautions

•

•

•

DO NOT over tighten the connector

CAUTION! To reduce the risk of fire or electric shock, do not expose this equipment to rain or moisture. The

components are intended for indoor use only. Do not install the RAU outdoors. Do not connect

an RAU to an antenna that is located outdoors where it could be subject to lightning strikes,

power crosses, or wind.

•

CAUTION! Outdoor cables farther than 140 feet must be installed with proper lightning protection.
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Fiber Port Safety Precautions

CAUTION! Observe the following warning about viewing fiber ends in ports. Do not stare with unprotected

eyes at the connector ends of the fibers or the ports of the hubs. Invisible infrared radiation is

present at the front panel of theMain Hub and the Expansion Hub. Do not remove the fiber port

dust caps unless the port is going to be used. Do not stare directly into a fiber port.

• Test fiber cables:

• Fiber ends:

• Broken fiber cables:

• Cleaning:

• Modifications:

• Live work:

• Signs:

• Class 1 laser product:

CAUTION! Use of controls or adjustments or performance of procedures other than those specified herein

may result in hazardous radiation exposure.
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PREPARING FOR SYSTEM INSTALLATION

Pre Installation Inspection

1

2

3

4

Installation Checklist

Table 84. Installation Checklist

Installation Requirement Consideration

Floor Plans Installation location of equipment clearly marked

System Design Used to verify frequency bands after installation

Power available:
    Fusion Wideband Main Hub (AC)
    Fusion Wideband Expansion Hub (AC)
    To RAU (DC)

    Fusion Wideband Main Hub (DC)
    Fusion Wideband Expansion Hub (DC)

Hub’s power cord is 2 m (6.5 ft) long.
115/230V, 2/1A, 50–60 Hz
115/230V, 6/3A, 50-60 Hz
54V (from the Hub)

38–64VDC, 2.5A
38–64VDC, 14A

Rack space available
(Main and Expansion Hub)

89 mm (3.5 in.) high (2U)

Wall-Mount Fusion Wideband Main Hub Hub must be mounted on 3/4” plywood backboard.

Clearance for air circulation:
    Fusion Wideband Main or Expansion Hub
    RAU

76 mm (3 in.) front and rear, 51 mm (2 in.) sides
76 mm (3 in.) all around

Suitable operating environment:
    Fusion Wideband Main or Expansion Hub

Indoor location only
0° to +45°C (+32° to +113°F)
5% to 95% non-condensing humidity

    RAUs –25° to +45°C (–13° to +113°F)
5% to 95% non-condensing humidity

Donor Antenna-to-Fusion Wideband Configuration (for each Fusion Wideband Band)

Donor Antenna Installed, inspected; N-male to N-male coaxial cable to lightning 
arrestor/surge suppressor

Lightning Arrestor or 
Surge Suppressor

Installed between roof-top antenna and repeater; N-male to N-male 50 
Ohm coaxial cable and outdoor cables longer than 140 feet.

Repeater Installed between lightning arrestor/surge suppressor and Hub; N-male 
to N-male coaxial cable. The Repeater must be a UL listed product.

Attenuator Installed between the circulator and the Hub downlink port to prevent 
overload. Optionally, it may be installed between the uplink port and the 
circulator.
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Circulator or Duplexer Installed between the repeater and the Hub uplink and downlink ports

Base Station-to-Fusion Wideband Configuration (for each Fusion Wideband Band)

Base Station Installed, inspected; verify RF power (see tables in “Maximum Output 
Power per Carrier” on page 65); N-male to N-male coaxial cable

Attenuator Attenuation may be required to achieve the desired RF output at the 
RAU, and the desired uplink noise floor level

Circulator or Duplexer When using a duplex BTS: Installed between the BTS and the Hub uplink 
and downlink ports. Not used with a simplex BTS

Connecting Multiple Fusion Wideband Main Hubs Together

5-port Alarm Daisy-Chain Cable 
(PN 4024-3)

For contact alarm monitoring of fault and warning alarms. Used to feed 
the alarms from multiple Fusion Wideband Main Hubs into a BTS or 
FlexWave Focus. N.C. Operation.

Cabling

Coaxial: repeater, base station, Smart Source 
to Fusion Wideband Main Hub

Coax approved; N-type male connectors.

Coaxial: RAU to passive 
antennas

Use low-loss cable; N male connector; typical 1 m (3.3 ft) using RG142 
coaxial cable.

Fiber: Main Hub to Expansion Hubs SC/APC (angle-polished) male connectors for entire fiber run (can use 
SC/APC pigtails, PN 4012SCAPC-10 for MMF or 4013SCAPC-10 for 
SMF);

Use jumper fiber cables for collocated Main and Expansion Hubs (3 
m/10 ft.):
    Multi-mode: PN 4017SCAPC-10
    Single-mode: PN 4018SCAPC-10

Distance limited by optical loss of 3 dB
    Multi-mode up to 500 m (1640 ft.)
    Single-mode up to 6 km (19,685 ft.)

CATV TIA-570-B approved; centerpin F male connectors. CATV connectors 
must be connected to the shield at both ends. The RAU will be damaged 
if it is mis-wired.

Tie-off cables to avoid damaging the connectors because of cable 
strain.

Fusion Wideband Expansion Hub to RAUs • Minimum: 0 meters (0 ft)

• Maximum: RG-59: 150 meters (492 ft) 

RG-6: 170 meters (557 ft)

RG-11: 275 meters (902 ft)

For cable requirements, see “Appendix A: Cables and Connectors” on 
page 191.

Configuring the System

PC/laptop running 
standard browser software

Refer to the AdminBrowser User Manual (PN D-620607-0-20)

Miscellaneous

Cross-over Ethernet cable Male connectors; Fusion Wideband Main Hub to a PC/laptop running a 
standard browser to the Fusion Wideband AdminBrowser software; 
local connection or LAN switch connector for remote connections.

Straight-through cable Female/male connectors; Fusion Wideband Main Hub to a modem for a 
remote connection.

Table 84. Installation Checklist (Cont.)

Installation Requirement Consideration
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Tools and Materials Required

Distances

Fusion Wideband Main Hub is within 3–6m 
(10–20 ft) of connecting 
repeater/BTS/FlexWave

If longer distance, determine the loss of the cable used for this 
connection and adjust the RF signal for each Band into the Fusion 
Wideband Main Hub accordingly. This can be done by readjusting the 
power from the base station, or by changing the attenuation value 
between the base station/repeater and the Hub Bands (1 and 2).

Table 85. Tools and Materials Required for Component Installation

Description

Cable ties

Screwdriver

Mounting screws and spring nuts

Screws, anchors (for mounting RAUs)

Drill

Fiber connector cleaning kit

Fusion Wideband splicer

Splicing tool kit (including snips, cladding strippers, fiber cleaver, isopropyl alcohol, 
lint-free wipes)

Fusion Wideband splicing sleeves

Table 84. Installation Checklist (Cont.)

Installation Requirement Consideration
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Optional Accessories

Table 86. Optional Accessories for Component Installation

Description

Wall-mount bracket (PN 4712)

When using this bracket with an Fusion Wideband Main Hub, the Hub’s mounting bracket must be moved 
to the alternate mounting position (refer to “Installing a Fusion Wideband Main Hub in a Rack” on page 115).

Cable management (Cable manager: PN 4759; Tie wrap bar: PN 4757)

Splice trays

Pigtails with SC/APC connectors, 3 m (10 ft.)
    Multi-mode fiber SC/APC pigtail: PN 4012SCAPC-10
    Single-mode fiber SC/APC pigtail: PN 4013SCAPC-10

Jumper cable when Main and Expansion Hubs are collocated, 3 m (10 ft.)
    Multi-mode fiber SC/APC: PN 4018SCAPC-10

Line Sharing Switch:

When using a single POTS line with multiple Fusion Wideband Main Hubs, connect up to four or eight 
modems to a line sharing switch:

4-port (240031-0)
8-port (240052-0)

Alarm Cables:
     5-port Alarm Daisy-Chain Cable (PN 4024-3)
     Alarm Sense Adapter Cable (PN 4025-1)
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INSTALLING A FUSION WIDEBAND MAIN HUB

CAUTION! Install Fusion Wideband Main Hubs in indoor locations only.

NOTE: The following procedure assumes that the system is new from the factory and that it has not

been programmed with bands. If you are replacing components in a pre installed system with

either new units or units that may already be programmed (for example, re using units from

another system), refer to “Replacing Fusion Wideband Components” on page 175.

Figure 21. Flush Mounting Bracket Detail

Do the following to install the Hub in a rack:

1

2

3

4

5

6

Installing a Fusion Wideband Main Hub in a Rack
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NOTE: The maximum weight the bracket can hold is 22.5 kg (50 lbs).

NOTE: The bracket is designed to accommodate a Fusion Wideband Main Hub (12 lbs.) or an Expansion

Hub (14.5 lbs.).

NOTE: The wall mount bracket should be securely mounted to wall, using the four key slot mounting

holes on the bracket.

NOTE: The rack mounting brackets on the Fusion Wideband Main Hub must be moved to the recessed

mounting position (shown in Figure 22) to allow for the required 76 mm (3 in.) rear clearance.

1

NOTE: If wall stud spacing of 16” is not available, pre install 3/4” plywood to the wall. You can then

attach the bracket to the plywood using the wood screws.

Figure 22. Bracket Detail For Wall Mount Rack (PN 4712)

2

3

4

Installing an Optional Cable Manager in the Rack

Installing a Main Hub Using the 12” Wall Mounted Rack (PN 4712)
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Do the following to install the Hub directly to the wall:

1

2

Figure 23. Using Hub Rack-Mounting Brackets for Direct Wall Installation

3

Figure 24. Installing Directly to the Wall

Installing a Fusion Wideband Main Hub Directly to the Wall

Use two #10 Pan Head wood screws,
1-1/2” length, to secure each bracket
to the plywood. In this orientation the
enclosure fans will face to the left.
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CAUTION! Observe all Fiber Port Safety Precautions listed in “Safety Precautions” on page 109.

Preparing the Fiber Cables

1

2

3 Using any other

connector type will result in degraded system performance and may damage the

equipment.

Cleaning the Fiber Ports

•

•

•

Using Compressed Air

1

2

Using Isopropyl Alcohol

1

2

3

4

5

Connecting the Fiber Cables to the Main Hub
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Cleaning the Fiber Ends

1

2

3

4

Testing the Fiber Cables

Connecting the Fiber Cables

1 2

NOTE: The Fusion Wideband One Port Main Hub (PN: FSN 1 MH 1P and FSN 2 MH 2 1P) configuration

is a cost reduced version of the FusionWidebandMain Hub and supports only one Expansion Hub

(up to 8 RAUs).

If the fiber jumper is labeled with 1 or 2

1 1 UPLINK

2 2 DOWNLINK

3 UPLINK DOWNLINK
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If the Fiber Jumper is Color Coded

1 UPLINK

2 DOWNLINK

3 UPLINK DOWNLINK

CAUTION! Only trained and qualified personnel should be allowed to install or replace this equipment.

AC Powered Main Hub

1

2

DC Powered Main Hub and Expansion Hub

CAUTION! The protective earth connection should be connected before proceeding with power

connections. Confirm the DC power source is powered off during installation. Damage to hubs

may result if power is connected improperly.

Making Power Connections


