2L GCell Equipment

This section describes the L GCell equipment and explains how the system operates
and contains LGCell system specifications.

For details about cables and connectors, refer to Appendix A — Cables, Connectors,
and Accessories.

L GCell has no user-serviceable parts. Faulty or failed units may be
repaired or replaced through LGC Wireless. In the U.S., please contact us
at 1-800-530-9960. International customers, please contact us at
+1-408-487-2400.
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Standard Equipment

The LGCell standard equipment supports 800 MHz AMPS/TDMA/CDMA/IDEN,
900 MHz GSM, 1800 MHz DCS, 1800 MHz Korean PCS, 1900 MHz TDMA/
CDMA/GSM, and Dual Band 900 GSM/1800 DCS installations.

L GCell hasthree modular components:

* Main Hub — 19" rack-mountable

» Expansion Hub — 19" rack-mountable

* Remote Antenna Units (RAUs) — Wall or ceiling mountable

LGCaell isshipped with the following items:
*  Four rack-mount screws per hub

» Four screwsfor each RAU

» LGCell Installation and Reference Manual

For cable and accessory information, see Appendix A — Cables,

Connectors, and Accessories. ﬁ

Main Hub

The Main Hub isthe LGCell’s central distribution point. It receives downlink
cellular or PCS signals from an MBS or aroof-mounted antenna and redistributes
them to multiple Expansion Hubs in low-frequency signal format (<200MHz),
which can be passed over the MMF and CAT 5 cabling.
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The Main Hub also receives signals from the Expansion Hubs and reconverts them
back to the cellular or PCS band for transmission on the uplink channel (mobile) to
the macrocellular base station (BTS) or microcellular base station (MBS).

The Dual Band 900/1800 Main Hub is shown below.

Main Hub Features

* Mountsin astandard 19" equipment rack, width 17.25" (438 mm)
* Heightis1.7” (44.5 mm). The Dual Band Main Hub is 3.5” (88.9 mm) high.
*  Operates with worldwide AC power, 100-240 VAC at 1.6 A and 50/60 Hz

» Connects up to four Expansion Hubs and 16 RAUs per Main Hub. The Dual
Band Main Hub connects up to four Expansion Hubs and 16 RAUs for the 900
system and an equal number for the 1800 system.

* Connect multiple Main Hubs to increase number of RAUs. See “Connecting
Multiple LGCell Systems’ on page 3 in Section 5, Connectivity.

» Connectsto aroof-mounted antenna, repeater, or duplexed MBS viaone
coaxia cable using an N-type, female, duplexed, bi-directional RF connector

» Connectsto MBS viatwo coaxial cablesusing two N-type female, simplex RF
connectors

» Connectsto Expansion Hubs via MMF fiber cable (up to 1 kilometer)

» Didtributes cellular or PCS signals to the Expansion Hubs via standard MM F
transmit and receive pairs

» Haseasily accessible connectors
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» Displays system status via front panel LEDs

* Provides contact closure of magjor alarms and error latches through a D-sub
9-pin connector

Main Hub Front Pand
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Front Panel Description
1 AC power cord connector
2 Power On/Off switch
3 OneLED for sync status (labeled sync)
4 OneLED for power (labeled PoweR)
5 Four Ports (labeled 1, 2, 3, 4)
*One standard female ST-connector for MMF downlink (labeled pown)
*One standard female ST-connector for MMF uplink (labeled up)
6 OneLED for port RF link status (labeled LiNk sTATUS)
7 OneLED for port sync status (labeled sync)
TheDual Band Main Hub Front Panel is shown below. The connectors are the same
as those explained for the single band system.
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Standard MMF Uplink and Downlink Ports

The Main Hub transmits and receives RF signals to and from
the Expansion Hubs using up to 1 kilometer of industry-
standard 62.5um/125um MMF cable (up to 1.5 dB optical loss,
approximately 1 kilometer without jumpers).

*Uplink/Input (labeled up)

Thissignal isthe combination of all uplink signals received
by the Expansion Hubs connected to the system.

*Downlink/Output (labeled bown)

Main Hub LEDs

The downlink isacomposite signal coming from the
duplexed N-type connector or from the downlink simplex
connector on the Main Hub back panel. The downlink signal
isre-radiated at all RAUSs.

LED Color Indication

HuB LEDs

POWER Green On/Off Fault

SYNC Green On/Off Fault

PORT LEDs

SYNC Green Operational
Red Fault

LINK STATUS | Green Operationa
Red Fault
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Main Hub Back Pan€l
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» Three N-type, Female Connectors with dust caps

* One Duplexed (labeled bupLEX)
* One Uplink (labeled REVERSE)
* One Downlink (labeled FORWARD)

*  One D-Sub 9-pin Connector (labeled piagNnosTIC 1)
*  One D-sub 25-pin Connector (labeled biIAGNOSTIC 2)

The Dual Band Main Hub Back Panel is shown below. The connectors are the same
as shown for the single band LGCell Main Hub.
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N-Type J

(Female)
Connectors

N-Type Female Connectors

The N-type, female connectors
connect the coaxial cable from the
roof-mounted antenna, repeater, or
MBS to the Main Hub for RF
connection. These cable connectors
areoperational inthecellular and PCS
frequency bands.

See Maximum Input RF Power per

Carrier vs. Number of Carriers, on page 17 in this section for the maximum uplink

and downlink power.
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There are three N-type female connectors:
Duplexed:  Output and Input (bi-directional)
Uplink: Simplex Output (unidirectional)

Downlink:  Simplex Input (unidirectional)

* Duplexed (labeled bupPLEX)

The pupLEX connector is for a duplexed
connection. This connector provides both
downlink and uplink signalsto and from the

gr
roof-mounted antenna, repeater, or MBS to the w0 -
Main Hub. Thisduplex port providesa30 or 40 ot
dB gain on the duplex part. See “LGCell g € WV

System Gain” on page 17.

* Uplink (labeled rReverse) and
Downlink (labeled FORWARD)

The uplink and downlink connectors are for a
simplex connection. The FORWARD connector
receives RF signals and the REVERSE connector
transmits RF signals to and from the roof-
mounted antenna, repeater, or MBS.

Maximum Input RF Power per Carrier vs. Number of Carriers, on page

DO NOT exceed the maximum input power into the Main Hub. See
17 in this section. ( ; S
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D-Sub 9-Pin Connector

The D-Sub 9-pin connector (labeled piagNosTIC 1)
provides contact closure for major and latch system
alarm monitoring. The following table lists the
function of each pin on the D-sub 9-pin connector.

Pin | Function
1 +10V (fused) -
2 Not connected )
3 Not connected
4 Error Latch (positive connection)
5 Error Latch (negative connection)
6 DC Ground
7 Major Error (positive connection)
8 Error Reset
9 Major Error (negative connection)
Alarms

LGCell providesfull Operations Alarm Maintenance and Provisioning (OCAM& P).
The Main Hub senses then latches major alarms. An error latch provides historical
information for troubleshooting.

Themajor alarmsand error latches are monitored with contact closures. Alarmscan
be sent to remote locations (see Section 5, Connectivity and Section 6,
Troubleshooting). For details about alarm monitoring, see Appendix E — Alarm
Report Monitor (ARM2000).

The two error connections, Major Error and Error Latch, are relay connections.
They are either open or short circuit (see the following table).

Operation Major Error Error Latch
Proper Operation Short Circuit Short Circuit
Error Open Circuit Open Circuit
Proper Operation but had error and system latched; | Short Circuit Open Circuit
alarm was not reset

When you use these error pin connections, determine the error status by sending a
current of no more than 40 mA through the positive connection and returning it
through the negative connection. An error isindicated if current ceasesto flow
through the error connection.
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Expansion Hub

Antenna Ports
s (G
M@‘/ﬂ@ g oL
Q ‘g : Maln Hub Port
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The Expansion Hub is LGCell’ s intermediate distribution point.

It transmits and receives low frequency signal (<200MHz) to and from the Main
Hub, and to and from the RAUSs. Utilizing LGC Wireless' proprietary technology,
both the MMF and the UTP/STP cables can transmit signalsin the cellular or PCS
frequency bands.

The Dual Band 900/1800 Expansion Hub is shown below:
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Expansion Hub Features

Mountsin a standard 19" equipment rack, with 17.25" (438 mm)

Height is1.7" (44.5 mm). The Dua Band Expansion Hub is 3.5” (88.9 mm)
high.

Operates with worldwide AC power, 100-240 VAC at 1.6 A and 50/60 Hz

Connects up to four RAUs. The Dual Band Expansion Hub connects up to four
RAUs for the 900 system and up to four RAUs for the 1800 system.

Connects to the Main Hub with MMF transmit/receive cable (up to 1.5 dB
optical loss, approximately 1 kilometer without jumpers)

Connects up to four RAUs viafour RJ45 connectors that feed RAUs directly
through aUTP/STP cable

Provides DC power to RAUs through the UTP/STP cable
Has easily accessible connectors

Displays system operation viafront panel LEDs
Communicates with Main Hub for system alarm status

Expansion Hub Front Panel
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Expansion Hub Description

1

2
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AC power cord connector

Power On/Off switch

In Fiber Port (labeled maiN HUB), one standard ST connector for MMF
downlink (labeled bown)

In Fiber Port (labeled maiN HUB), one standard ST connector for MMF uplink
(labeled up)

One LED for port sync status (labeled sync)

One LED for power (labeled PoweR)

Four standard UTP/STP CAT 5 Cable RJ-45 female connectors (labeled
ANTENNA PORTS 1, 2, 3, and 4)
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8 OneLED to monitor RF link status (labeled LiINk sTATUS)
9 OneLED to monitor sync status (labeled sync)

The Dual Band Expansion Hub Front Panel isshown below. The connectors are the
same as those explained for the single band system.
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Standard MMF Uplink and Downlink Port

- The Expansion Hub transmits and receives cellular or PCS signals

to and from the Main Hub using up to 1 kilometer of industry-
standard 62.5um/125 um MMF cable found in most buildings.

*Uplink/Output (labeled upr)

The uplink is the combination of all uplink signals received by the
RAUSs. Thesignalsarefed into the Expansion Hub viathe UTP/STP
cables. The Expansion Hub then transmits the combination of all
signals to the Main Hub viathe MMF cable.

*Downlink/Input (labeled bown)

The Expansion Hub receives downlink signals from the Main Hub
viathe other MMF port. The downlink signals are subsequently re-
radiated at all RAUs viathe UTP/STP cable.
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UTP/STP CAT 5 Cable Connectors

Deliverselectrical power to the RAUs. Also
transmits downlink signals and receives uplink
signalsto and from the RAUSs.

Expansion Hub LEDs

LED | Color | Indication

HuB LEDs

POWER Green On/Off Fault

SYNC Green On/Off Fault

PORT LEDs

SYNC Green Operational
Red Fault

LINK STATUS | Green Operational
Red Fault

Remote Antenna Unit (RAU)

RAU Description

¢  Onefemale SMA connector

e One Standard CAT 5 UTP/STP RJ}45
femal e receptacle

e TwoLEDs
*One for antenna power
*One for antenna sync indication

2-13



The Dual Band 900/1800 RAU is shown here. The Dual Band RAU has the same
connectors as the single band RAU. It has one set of connectors for the 900 RAU
and one set for the 1800 RAU.

RAUs are active antennas that connect directly to an Expansion Hub over standard
CAT 5 (or better) UTP/STP cable. The cable also delivers electrical power to the
antenna.

RAUsreceive uplink cellular or PCS signals and re-transmits them to an Expansion
Hub in alow frequency signal format (<200MHz).

They also receive signals from the Expansion Hub, and re-convert the signals back
to the cellular or PCS band for transmission on the downlink.

RAU Features

» Transmits to Expansion Hubs via an RJ-45 connector using UTP/STP cable
* Usesan SMA connector for standard in-building antennas

» Haseasily accessible connectors

» Displays system operation via LEDs

e Dimensions: 5.7" x 5.5" x 1.2" (145 mm x 140 mm x 30 mm). The dimensions
for the Dual Band RAU are 8" x 6.2 x 2.7” (1626 mm x 157 mm x 69 mm).

» Connectsto Expansion Hub via one RJ-45 connector that feeds RAUs directly
through a UTP/STP cable (up to 60 meters)

For system performance for cable lengths greater than 60 meters, see “LGCell
System Gain vs. UTP/STP Cable Length (800 MHz, iDEN, 900 MHz)” on page 6
and “LGCell System Gain vs. UTP/STP Cable Length for 1800 MHz or 1900 MHz
(Horizontal run, measured with 1 km of Multi-Mode Fiber)” on page 7 in
Appendix A — Cables, Connectors, and Accessories.
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RAU Connectors

Standard CAT 5 UTP/STP RJ-45 Jack

Delivers electrical power to the antenna. Also
transmits and receives uplink and downlink signals

SMA Connector
The SMA connector on the RAU is a duplexed RF input/output

port that connects to standard in-building antennas.

*Uplink (Input)

The uplink cellular or PCS channels are received from the
mobile phone by the in-building antenna. For the maximum
downlink composite radiated power at the RAU, seethetable

on page 17 in this chapter.

*Downlink (Output)

The downlink channels are transmitted (radiated) by the
standard in-building antenna. For the maximum downlink

compositeradiated power at the RAU, seethetableon page 17
in this chapter.

to the Expansion Hub.

RAU LEDs
LED Color Indication
POWER Green On
SYNC Red Fault

If the antenna sync LED lightsred, RF power in the antennais automatically shut

down. The antenna RF power is reset when the sync LED goes off.
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RAU Optional Antennas

The following illustration shows optional antennas that can plug into the SMA
connector. For recommended antennas, refer to the accessory section inthe LGCell
Price List or contact your account manager.

L GCell System Specifications

The following tables give system specifications for LGCell.

e System gain, maximum input/output RF Power
*  Maximum Input Power per Carrier vs. Number of Carriers
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L GCéll System Gain

Thistable isa summary of the system gain for different frequencies and formats.

LGCall
Frequency/Format Duplex
800 MHz AMPS, TDMA 30 0
800 MHz CDMA 30 0
800 MHz iDEN 0 0
900 MHz GSM 0 0
1800 MHz CDMA 0 0
DCS 1800 GSM 0 0
1900 MHz TDMA 40 0
1900 MHz CDMA 40 0
1900 MHz GSM 40 0

Maximum Input RF Power per Carrier vs. Number of Carriers

When you connect aMain Hub to an MBS that supports several RF carriers, the RF
power per carrier must be cut back so as not to exceed the total composite radiated
power into the Main Hub pupLEX or FORWARD connector. The following table

showsthe maximum power per carrier and maximum composite power for different
frequencies, formats, and numbers of carriers.

800 CDMA 1800 Korean CDMA 1900 TDMA

Number AL Maximum Number R Maximum Number BT Maximum
Power . Power ; Power .
of Composite of Composite of Composite
. per : per : per
Carriers . Power Carriers : Power Carriers . Power
Carrier Carrier Carrier
1 10.0 10.0 1 9.0 9.0 1 10.0 10.0
2 7.0 10.0 2 6.0 9.0 2 7.0 10.0
3 52 10.0 3 4.2 9.0 3 5.2 10.0
4 3.0 9.0 4 2.0 8.0 4 3.0 9.0
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800 AMPS 800 TDMA 800 GSM

Number e Maximum| |Number AL Maximum| |Number e Maximum

of HeLof Composite of HELs Composite of RO Composite
Carriers P& Power Carriers P Power Carriers ¥ Power

Carrier Carrier Carrier

1 20.0 20.0 1 17.0 17.0 1 20.0 20.0

2 155 185 2 125 155 2 8.0 11.0

3 12.8 17.6 3 9.8 14.6 3 6.0 10.8

4 110 17.0 4 8.0 14.0 4 4.7 10.7

5 9.5 16.5 5 6.5 135 5 3.8 10.8

6 8.3 16.1 6 53 131 6 3.0 10.8

7 7.3 15.8 7 4.3 12.8 7 23 10.8

8 6.5 15.5 8 35 125 8 2.0 11.0

9 5.7 15.2 9 2.7 12.2 9 15 11.0

10 5.0 15.0 10 20 12.0 10 12 11.2

11 4.4 14.8 11 14 11.8 11 0.8 11.2

12 3.8 14.6 12 0.8 11.6 12 05 11.3

13 33 14.4 13 0.3 114 13 0.3 114

14 2.8 14.3 14 -0.2 11.3 14 0.0 115

15 24 14.1 15 -0.6 111 15 -0.1 11.7

16 19 14.0 16 -11 11.0 16 -0.3 11.7
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1800 DCS/GSM 1900 AMPS 1900 TDMA

Number e Maximum| |Number AL Maximum| |Number e Maximum
of HeLof Composite of HELs Composite of RO Composite
Carriers P& Power Carriers P Power Carriers ¥ Power
Carrier Carrier Carrier

1 18.0 18.0 1 20.0 20.0 1 17.0 17.0
2 6.0 9.0 2 135 16.5 2 125 155
3 4.0 8.8 3 115 16.3 3 9.8 14.6
4 2.7 8.7 4 10.3 16.3 4 8.0 14.0
5 18 8.8 5 9.3 16.3 5 6.5 135
6 1.0 8.8 6 8.3 16.1 6 53 131
7 0.3 8.8 7 7.3 15.8 7 43 12.8
8 0.0 9.0 8 6.5 155 8 35 125
9 -0.4 9.1 9 57 152 9 2.7 12.2
10 -0.8 9.2 10 5.0 15.0 10 20 12.0
11 -11 9.3 11 4.4 14.8 11 14 11.8
12 -14 94 12 3.8 14.6 12 0.8 11.6
13 -1.7 94 13 3.3 14.4 13 0.3 114
14 -19 9.6 14 2.8 14.3 14 -0.2 11.3
15 -21 9.7 15 24 141 15 -0.6 111
16 -2.3 9.7 16 19 14.0 16 -11 11.0
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1900 GSM

Number S Maximum
of HeALS Composite
Carriers per Power
Carrier
1 20.0 20.0
2 8.0 11.0
3 6.0 10.8
4 4.7 10.7
5 3.8 10.8
6 3.0 10.8
7 2.3 10.8
8 20 11.0
9 15 11.0
10 12 11.2
11 0.8 11.2
12 0.5 113
13 0.3 114
14 0.0 115
15 -0.1 11.7
16 -0.3 11.7

Band Selective Option

L GCell 800 MHz, 900 MHz, 1800 MHz, and 1900 MHz

The LGCell 800/900 MHz system has fixed bands of operation. The LGCell 1800/
1900 MHZ system has afixed bandwidth filter in each system that is centered over
the desired band of operation. The desired band of operation is an ordered item
either by band (A, B, D, E, F) or by the center uplink and downlink frequency.

2-20
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The following table shows the bandwidths for each type of system.

Fixed Filter Uplink Center Downlink Center

Bandwidth Frequency Frequency
DAS 800 MHz - AMPS, 25 MHz 836.5 MHz 881.5 MHz
TDMA, CDMA
DAS 800 MHz - iDEN 18 MHz 815 MHz 860 MHz
DAS 900 GSM 25 MHz 947.5 MHz 902.5 MHz
DAS 1800 KOREAN CDMA | 30 Mhz 1765 MHz 1855 MHz
DAS 1800 DCS (GSM) 30 MHz 1725 MHz to 1770 | 1820 MHz'to 1865
MHz MHz
DAS 1900 MHz - CDMA, 15MHz 1857.5 MHZz? to 1937.5 MHZ? to
TDMA, GSM 1892.5 MHz 1972.5 MHz

For example, the A band for 1900 MHz PCS has the fixed 15 MHz filter centered
at 1937.5 MHz for the downlink and 1857.5 for the uplink.

1 30 MHz pass filter can be positioned along the 75 MHz DCS 1800 band. Order product with uplink and
downlink frequency at 1.25 MHz spacing. For example an uplink center frequency of 1737.5 MHz will provide
a 30 MHz band between 1722.5 MHz and 1752.5 MHz and a downlink center frequency of 1832.5 MHz will
provide a 30 MHz band between 1817.5 MHz and 1847.5 MHz.

2 Similar to above, the 1900 PCS 15 MHz filter can be positioned along the 60 MHz band.

The LGCell coversa30 MHz band in frequency range of 1710 MHz to 1785 MHz
on the uplink and 1805 MHz to 1880 MHz on the downlink. The operator can
choosewhereto place the 30 MHz band of operation by choosing the corresponding
center frequencies as shown in the following table.
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Band Center Frequency of the DCS 1800 MHz L GCell
Thefilter band is 30 MHz wide (or 15 MHz on each side of the center).

Uplink Freq Downlink Freq Uplink Freq Downlink Freq
1725.00 1820.00 1748.75 1843.75
1726.25 1821.25 1750.00 1845.00
1727.50 1822.50 1751.25 1846.25
1728.75 1823.75 1752.50 1847.50
1730.00 1825.00 1753.75 1848.75
1731.25 1826.25 1755.00 1850.00
1732.50 1827.50 1756.25 1851.25
1733.75 1828.75 1757.50 1852.50
1735.00 1830.00 1758.75 1853.75
1736.25 1831.25 1760.00 1855.00
1737.50 1832.50 1761.25 1856.25
1738.75 1833.75 1762.50 1857.50
1740.00 1835.00 1763.75 1858.75
1741.25 1836.25 1765.00 1860.00
1742.50 1837.50 1766.25 1861.25
1743.75 1838.75 1767.50 1862.50
1745.00 1840.00 1768.75 1863.75
1746.25 1841.25 1770.00 1865.00
1747.50 1842.50

The following table shows settings for the 1900 MHz system.

Settingsfor Selecting Band Center Frequency of the 1900 MHz

L GCdl System
Band | Uplink Frequency | Downlink Frequency
A 1857.50 1937.50 MHz
D 1867.50 1947.50 MHz
B 1877.50 1957.50 MHz
E 1887.50 1967.50 MHz
F 1892.50 1972.50 MHz
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3L GCaeéll Site Planning and Design

This section provides information to assist in planning and designing an LGCell
system and preparing asite for the LGCell installation. Proper project management
isinstrumental in providing atimely and accurate deployment.

Thefirst step in planning an LGCell system is to estimate the amount of radio
frequency (RF) coverage you need for your building or coverage area. Initial
estimates can be devel oped using floor plans and the model sthat follow. Eventually
you need to go on-site to evaluate the facility’ s readiness for installation and
possibly perform RF measurements in order to guarantee performance. The LGC
Wireless Site Survey Questionnaire isincluded for your reference.

Contents
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Project Management

Installing the LGCell systemiseasy after al of the pre-installation requirementsare
met. It is beneficial to have one person manage and coordinate all aspects of the
planning, design, and installation. Managing the process should avoid unnecessary
Surprises.

The project manager is the person responsible for assigning tasks and ensuring
scheduled work is performed on time. Thisincludes collecting all information
necessary for acomplete site assessment, getting cost estimates and purchase order
(PO) approval, scheduling any cabling work, scheduling the LGCell installation
and commissioning, and providing final as-built documentation.

The project manager aso acts as the coordinator between the following people:

Cdlular or PCS carrier
RF engineer

Site acquisition person
MBS vendor

MBS installer

Cabling contractor(s)
End user

If you do not have a designated project manager, please contact LGC Wireless. We
can provide you with an estimate of what it would cost to have LGC Wireless
manage your project. Please call us at 1-800-530-9960 (in the U.S.). International
customers, please call us at +1-408-487-2400.

‘ LGC WIRELESE
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Project Management Estimated Timeline

Description | Details | TimelInterval
Detailed site walk- Prepare installation information, including RF plan, | 2 weeks
through/RF survey floor plan, equipment order form, and final design.

Order LGCell Get all standard parts and accessories required. 8 weeks
equipment
Select cabling Completeinstallation statement of work and provide | 2 weeks
contractor floor plan with equipment locations, list of cabling

runs, and other materials and connections. Get

cabling quotation after walk-through.
Order all other Get equipment from all vendors, including cables, 4 weeks
equipment connectors, MBS, surge protectors, and so on.

Monitor order progress and shipment.
Install cable Monitor installation. 1-5days
Install LGCdll Review installation checklist and prepare all 1-3 days

materials.
Test installation and | Be sure there are no blank areas. 1 hour per
RF coverage RAU
Generate as-built Prepare site plan diagram and coverage performance. | 1-5 days
document

RF Coverage Estimate for a Site

To provide adequate RF coverage within afacility, you need a median signal level
strong enough for good voice communications.

Asaguideline, you can refer to the following tables for general coverage areas,
based on adesign goal of 0 dBm output power per carrier, -85 dBm received signa
strength (independent of communications protocol), 5 dB fade margin and 3 dBi
antenna gain.
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Antenna Coverage for 800/900 MHz Frequency Applications (0 dBm
per carrier,5dB fademargin, -85 dBm design goal and 3 dBi antenna

gain)

Facility

Coverage per Antenna (Squar e Feet)

Manufacturing 27.3 30,000
Hospital 28.8 15,000
Airport 27.3 30,000
Retall 27.7 25,000
Warehouse 27.3 30,000
Parking Garage 26.8 40,000

Antenna Coverage for 1800/1900 MHz Frequency Applications

Facility

Coverage per Antenna (Squar e Feet)

Manufacturing 24.9 25,000
Hospital 26.5 10,000
Airport 24.9 25,000
Retall 25.2 20,000
Warehouse 24.9 25,000
Parking Garage 24.3 35,000

Office Antenna Coverage for 800/900 MHz Frequency Applications

Facility

Coverage per Antenna (Squar e Feet)

Open - 80% cubicles/20% offices | 27.7 25,000
80% - 50% cubicles/50% offices | 28.2 20,000
10% - 20% cubicles/80% offices | 28.8 15,000
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Office Antenna Coverage for 1800/1900 M Hz Frequency Applications

Facility Coverage per Antenna (Squar e Feet)
Open - 80% cubicles/20% offices | 25.2 20,000
80% - 50% cubicles/50% offices | 25.7 15,000
10% - 20% cubicles/80% offices | 26.5 10,000

The preceding tables show estimated clutter-defined path loss slope (PLYS)
for different frequencies at variouskinds of sites. If you change the design
goal or other parameters, these numbers will change based on the PLS.

If the design parameters (output power per carrier, design goal, antennagain, and
fade margin) differ from those stated above, you can use the PLS value shown in
the preceding tables in the following formulato estimate the area of coverage per
antenna:

Path L oss For mulas

Path Loss (dB) = PLS* log 4TED / ¢
Note: Path Loss Slope = PLS dB/decade for free space loss

D isthe distance in meters
fisthe frequency in MHz
cisthe speed of light

Path Loss=Power per Carrier + Antenna Gain - Fade Margin - Design Goal (dBm)
D= [10(Path Loss/ PLS)] X [C/ (4Tﬂ=)]

To convert feet to meters:
Area= (D x 3.281)% x TT

loss and normal barriers to the RF signal. Severe obstructions such as
metal, cement walls, or elevator shafts are best accounted for by aphysical

ThePLSisageneral path |oss number which takesinto account free space
Site survey. ﬁ
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As areference the following table gives estimates of the signal loss for some RF
barriers.

Average Signal L oss of Common Building Materials

Partition Type Loss @ 815 MHz
Metal wall 26 dB

Aluminum siding 20dB

Concrete block wall 13 dB

Fail insulation 4 dB

Concrete floor 15dB

Sheetrock 1.4dB

RF M easurements and Site Survey

Before designing an LGCell system, one should go to the site and measure the loss
characteristics of the building. To determine the amount of coverage per antenna,
the best method is atest of RF propagation, which you can do on-site with a test
transmitter and field strength meter.

While at the site, one can use the following Site Survey Questionnaire to document
site specifics.

Site Survey Questionnaire

Y ou can use the LGC Wireless Site Survey Questionnaire to help design your
LGCdll system. A sample questionnaire follows. The following information is
needed when you walk a site:
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Site Survey Questionaire

LEO WIRELCSE

585 EAST BROKAW ROAD | SAN JOSE, CA 95112 | TEL 408.487.2400 | FAX 408.487.2410

Project Name: Company Name:
Purchaser: Contact:
Address: Phone:
E-Mail:
End-User: End-User Contact:
Address: Phone:
E-Mail:
Type of System Enhancenent : O Ccoverage (BDA) O capacity (BTS) O wireless Office
I'f BTS, what Manufacturer & Mbdel #: # of Carriers:
If BTS, what is the # of Subscribers: BHCR: Er| angs/ Sub:
Wiat is the desired downlink power at nobile @is?ﬁ D'BO D -85
Frequency(ies): (1800 (900 [ 11800 (] 1900
Prot ocol (s): []AmPs []ipEN [lesm [(Jtoma  [Jcpma
[ ocs
Are Floor Plans Available (Including Map Scal e): [ ] YEs [ No
I's Coverage Required Qut Doors: ] ves (] no
If Floor Plans are not available, how many Buildings are to be Covered:
How Many Fl oors per Buil ding: (1 ]2 (13 (4 (s
(Use the Add'| comments if needed) (e 7 (s (o (J10
Total Square Footage to Cover per Building: 1= 2= 3 = 4= 5=
(Use the Add'| comments if needed) 6 = 7= 8 = 9 = 10 =
Yes | No | Don't Know

Are Exposed Antennas Tol erated Inside: D D D
Are Exposed Antennas Tol erated Cutside: D D D
Locations for Main & Expansion Hubs Available (closets): D D D
Are 19" Equi pment Racks Avail abl e: ] ] ]
I's AC Power available at the Main and Expansi on Hubs: ] ] ]
Are Miltinode Fiber Optic Cables Al ready Avail able: D D D
Are CAT 5 UTP/STP Runs Al ready Avail abl e: ] ] ]
Are LGC Wreless Services Required: U] U] ]
If so, which Services:

- Project Managenent: ] ] U]

- Site Survey: D D D

- LGCel | Equipnent Install & Conmi ssioning: D D D

- CAT5, MW, Coax & Antenna Installation: ] ] ]
Estimated Installation Start Date (Mist Provide If Services are Needed):

Add' | Comments:
(Special install
requirements, coverfed
areas, contacts, et

CONFI DENTI AL AND PROPRI ETARY
Not to be distributed without prior witten consent of LGC Wrel ess
Ver.

2.
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