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2. BR(XEAE)

2.1 SitePlanner architecture 13

SitePlanner is an ideal software product for large manufacturers, value added
resellers, consultants, wireless carriers or building owners who are tasked with many
phases of indoor or campus network deployment and management for many different
buildings -- SitePlanner keeps complete and easy-to-use records of all technical,
fiscal, and maintenance details for each job, and provides a single solution that your
enterprise can use to handle all tasks associated with the cradle-to-grave design,
deployment and management of campus networks! And since most indoor and
campus networks involved hidden antennas and wiring that are not easy to find and
can be lost over time, SitePlanner's patented graphical models let you visualize
where all infrastructure equipment is located, directly on the electronic blueprint, so
your staff can rapidly find any network component. SitePlanner is the visual
spreadsheet for wireless engineers. SitePlanner enables efficient microcell design by
allowing the design engineer to interactively place microcell base stations or repeaters
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with a click of mouse. The resulting coverage and capacity can then be visualized
using the Predictor module of SitePlanner, and measured for verification and
optimization using the InFielder module of SitePlanner. With SitePlanner, any
environment can be rapidly designed, measured and optimized for coverage, capacity
and cost -- within seconds! After the system is installed, SitePlanner adds even
greater value, by providing the ability to remotely monitor and to rapidly visualize the
physical location of the installed network assets, while providing an easy maintenance
and management capability for on-going network support. SitePlanner works with
InFielderPDA to allow field technicians and facilities managers to enter and retrieve
data from remote locations. Ideal for enterprise-wide management of equipment,
customer bids, completed designs, and ongoing performance issues across many
buildings. SitePlanner and InFielderPDA are tremendous time saving and money
saving products that quickly pay for themselves in enterprises that need to manage
in-building networks.

SitePlanner contains three distinct modules:

@ Predictor - Visualize in full color the performance of your wireless network
including vital information such as RSSI (Received Signal Strength Indicator),
SIR (Signal to Interference Ratio), SNR (Signal to Noise Ratio) and a full link
budget and bill of materials.

® InFielder - Instantly verify and record vital network performance statistics
directly from over a dozen popular wireless measurement devices for all cellular,
PCS, MMDS, and LMDS standards.

® Optimatic - Use your valuable field measurement data taken with InFielder or

LANTFielder to optimize your wireless system predictions.

Besides, SitePlanner design process starts with BDM™ (Building Database
Manipulator).
BDM is SitePlanner's unique tool set for converting drawing files or paper floor plans
into multiple-story building databases quickly and efficiently. Drawing files are
converted to building databases one partition type at a time. You can also use digital
photos to create a building database or a simple sketch may be used to rapidly
generate the environment of interest. A large drawing like the one sampled below
takes only a few minutes to convert. Scanned paper floor plans are imported into a
blank drawing space. A database of partition types, locations and heights is entered
simply by tracing over the scanned image. Then use Predictor, InFielder and
Optimatic (all bundled in SitePlanner) to handle all aspects of wireless design,
measurement and optimization.
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2.2.1 SitePlanner T4£-E &

Pentium I 300 MHz CPU 2 L.

64-128 MB RAM, ##4E M 128 MB 14 k&) RAM
% /> 200MB 12 L 4 aeE 72 Rl

CD-ROM player

RS-232 /@ $#1 PCMCIA N &

1k  Windows 95, 98, 2000, Me & NT 4.0

AN NI NN RN

2.2.2 Support Frequency: 150 MHz to over 6 GHz

B #T SitePlanner g 4-#84 Partition Library, ¢4 & 800 MHz 2] 6 GHZ %1t %)
&-#& Partition R 5 $ 4% user 24, BETURBER HHAEE R, RETA
RRANGRRLB(LLRBE/ERRARLH), T2, REABEHRRLE,
Predictor #AE4E & EE s &9 FARI A
#7 InFielder 53 M 2 77 E), REHEBEHTATHENGAE MR, B
BATH R, BpE RAARE 6 GHz -

# ISM # AMPS

# NAMPS # ETACS

# NTACS # LMR/SMR

# iIDEN # Paging

# GSM 900 # GSM 1800

# GSM 1900 # CDMA 800
# CDMA 1900 # JCDMA

# IS-136 800 # IS-136 1900
# IVDS # WCS

# PHS # WLAN 802.11a
# WLAN 802.11b # WLAN 802.3
# WLAN HiperLAN # W-CDMA

# CDMA 2000 # NMDS

# Others
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e Composite RSSI (forward & reverse link)

Relative Power (forward & reverse link)

Composite SNR (forward & reverse link)

e Best Server by RSSI (forward & reverse link)

Best Server by SNR (forward & reverse link)

Equal Power (forward & reverse link)

All Equal Power (forward & reverse link)

Non Composite RSSI (forward & reverse link)

#E 424t 7878 Contour coverage X7 A %~ 4 :

e RSSI (forward & reverse link)

SIR (C/T) (forward & reverse link)

SNR(C/N) (forward & reverse link)

Predict Relative Power (forward & reverse link)

[

Predict RF Exposure (forward & reverse link)

AE 4214 78 7B: Instant Point coverage X 7] LA 44
e RSSI (forward & reverse link)

SIR (forward & reverse link)

SNR (forward & reverse link)

Relative Power (forward & reverse link)

Power Density (forward & reverse link)

AE 24 7 A1: Antenna Positioning coverage

AE4T 4 78] Antenna Reorientation coverage

4t 788): 3D Contour coverage ( for RSSI ) (forward & reverse link)

478 78] Equidistant Boundary coverage (forward & reverse link)

AR £ 7 A): Link Budget table
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e Blocked call probability vs. Users per RF channel

RE
13

M ORE A

Re
13

o Blocked call probability vs. Call rate

e Blocked call probability vs. Call duration

e (all delay probability vs. Users per RF channel
e (all delay probability vs. Call rate

e Call delay probability vs. Call duration
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Call held probability vs. Users per RF channel
Call held probability vs. Call rate
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Distance Dependent Singleﬁr
Path Loss Exponent model

PL(do)HOnlog[ d]
dy

Distance Dependent

4

Multiple Path Loss PL{d, )+10n( Floor Separations) lo g[gl)
Exponent model o
Distance Dependent p
Multiple Breakpoint Path PL(d, ) +10x(d Ylog (d—]

Loss Exponent model

Wall / Floor Attenuation
Single Path Loss Exponent
Model

PL (4a)+1unbg[di]+z[(e>c.4£)1
Or
PL{d,)+10n hg[di]+FAF

‘Wall / Floor Attenuation
Multiple Path Loss

Exponent model

PL (dn)+10nlog(£J+ (RN AF)
Or by "

PL(d, }+10n{ Floor Separations)]og[;_]+ FAF
a

Wall / Floor Attenuation
Multiple Breakpoint Path
Loss Exponent model

PL(do ) +10n(d )log(g—) + Z[(B)(AE)]
Or

PL{d, )+10n( d)log[g-J+FAF
0

True Point-to-Point Single
Path Loss Exponent model

PL(dn)+1Dnlog[;i] + 2 [(RXAR)] + FAF

0

True Point-to-Point
Multiple Path Loss
Exponent model

Pi(d, ) +10n( FloorSeparation )Io{ &i

)*'Z[(BJ(APF)] + FAF

True Point-to-Point
Multiple Breakpoint Path
Loss Exponent model

PL{d,)+10n(d )Iog[f-} + 2 [(B)AF)] +FAF
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v Pt % 3% ¢y Spectrum Analyzer, ¥ 2L B]& RSSI
e Anritsu 2711B Handheld Spectrum Analyzer
e Wireless Valley WaveSpy Ultra Light Receiver
e ZK Celltest SAM
e Berkeley Varitronics
e Tektronix 2782 Spectrum Analyzer
e Protek 3201 handheld power meter

v' LanFielder #£ 48 7] % 3% A F WLAN modem,
e Nortel-BayStack
e Proxim-RangeLan
e Lucent-Wavelan/Orinoco
e (Cabletron
e Raytheon-RayLink
e LR E 4 Microsoft Windows % 3£ 5 WLAN modem
B 7 bi#y RSSI 4%, i%i® LanFielder 7 b8 & XA
e Throughput
e Packet Size
e Packet Error Rate
e Packet Latency
e Server IP address and Client IP address

v"  InFielder PDA
e & PalmIllc % & PDA, 1t RS232 Bi4E 33 5471k, 4 PDA LT
R 2D A E, BiATHRA L TAERREY Predictor 8RS %
BERE, DRGEAGYHEE

v BA#EY 2D BB, RESES X L8P % T M (Real-time measurement
Data)
e Marker #X: KEEAFHEMAMRTITERE LN ERRIM&E
B) B % snskisn & 25 e RSSI 3 % 30K -
o Track BX: THEALAMRELKYM BT RIES RHaHE
SR AR
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o BN ALKSERAUBEEARAZERATHEARGRASHBEECD &£
3D B#)

Vv XEBRRSSEhRA B2 T e EK X (Log File)#i A4 InFielder
1% F
e Grayson Spectrum Tracker
e FEricsson TEMS Light
e Agilent E74xx System

2.6 Optimatic 34t & zh 5

v HRGRAAFHBEBERAEE S, BT T TR
o R iE4LeyE M Rk £ # Optimal Partition Attenuation Factors
o HiEibayiER 7 B % # Optimal Floor Attenuation Factors
o FHiE4bay /e 48 % 45 # Optimal Exponential Path-loss
o H /by X & (Optimizing Antenna): T IAARFE R HF A & 9 RGBS
Orientation & 4& 1t (¥4 % Azimuth, Elevation, Roll), & Z X B & &
Orientation EHMPEHM ARG K, KRANF L BB EAEREATX

A& Orientation

v R TRFERTHREBRLE &
o Graph by Distance: A IE#: % x 86, B8~ H B A REILATAELE Y
RSSI fi4 B
o Graph by RSSL: bAr7iRl43 49 RSSI & x 3, 1257 1 # R 93 1baT S 451044
# RSSI #1854 Bl
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