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City of Naperville: NSGI - RF Emissions Testing Pilot Il
[All values in pW/cm® and are an instantaneous maximum measured peak]
Elster A3 Elster Tropos 7320 - YWireless [WiFil
Elster REXZ Meter Meter Gatekeeper | Mesh Router Microw ave Cell Phone Router
Standard 1003 10022 Standard YouTube
Distance from Config. Packet Transmit Config. Séand_ald Stand_ald Stanc!ald Call YouTube Idle Stream to
onfig. Config. Config. Stream
source [m] Smart Meter Rate Rate Smart Meter [uWiom?] uWlom?] [uwlem?] [nvlem?®] uwlem?] [uvem®]| Laptop
[p¥ilem?] | [Wlem?®] | [pWlem®] | [wWlem?] | H70EM prrem Hrem Hxrem [n¥lem?]
-3 nia 0.15 0.00076 nla nia n'a 0.13356 0.00616 000354 | 0.005702| 0.00252
-1 nia .11 0.2512 nia nia n'a 0.3758 0.0154 0.03565 0.02044 0.064
-0.23 nia 227 0.24332 nla nia n'a 0.5454 0.3z 013126 0.03645 0.55
-0.2 nia 245 0.451 nia nia n'a 0.63576 0.336 013635 | 0.044654 0.53535
0.2 3.245 15.46 13.214 N.7HE 5.93102 0.2776 &1.356 0.357 0.7583 0.2655 0.3546
0.23 3.7452 13.88 15.932 3.7582 288303 016357 35.6dd 0.7364 0.2166 0.032732 0.833
1 0.423 2.0 1.4064 4.6254 1375581 0.037026 5.9834 0022535 0.0635 0.01573 0.0632
3 0.148 0.63 06725 01613 0.27542 0.0013 13626 0.00341 0.00324 0.00233 0.00225
3 0.0274 0.05 0.2045 0.12556 0118252 0.013374 0.25345 0.0024 0.001065 | 0.005412 [ 0.00144
@
* 4 4 # 0 1" * 4 # 0 ' 5 &
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3 32 3333 + &5 # $
3 " 333332 &5 # 3%
3 ;! 333332,3 &5 # $
3 33333+ &5 # $
3 33333+ &5 # %
3 3 323, 333" 3 # $
3 3 323 333""3 # $
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3 "3 322 3333,2+3 &5 #
3 "3 323+ 3333, 33 # %
3 "3 2; 333373 0
s "3 z 3333 +2+ &5 # $
= "3 333332, 79( # 3
3 3 33333; + &5 # %
5 3 33333,++ &5 # $
- "3 33333,+3 79( # %
5 "3 33333, 79( # 8
5 3 33333+ &5 # $
= z 33333 79 # 8
5 333"+3 79 # 8
s Ty 33333 79( # 8
= 32 3333+2, # %
3 323 3333 33 #_$
3 32"2 3333;3 &5 # $
3 323; 3333+2 # %
3 2: 333372 0
3 323 3333 &5 # $
= " 33333" &5 # $
5 33333, 79 # 8
s 333333 79 # 8
- 2+ 33333 &5 # %
3 3 323+ 3333, #_$
s 3 T 3333333 &5 # %
- 3 T 333323 &5 # $
5 3 z 3333,+3 &5 # %
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3 3 33333 79( # $
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23 3 2. 33333+ 0
23 3 3.2 33333 23 &5 # $
23 3 2 333333 0
23 323 333'3+33 ¥ 3
23 323 3332" 23 i 3
23 32 33323 ¥ 3
23 2. 33337 0
23 3272 3333 " &5 # $
23 o 33333 . 79( # S
23 333333, 79( # $
23 , 33333, 79( # $
23 32 3333233 ¥ 3
23 3232 33333 + 4 3
23 323 333332 ¥ $
23 323 33" 33 T
23 2. 3333 0
23 3272 3333"+32 &5 # $
23 32 3333 . &5 # §
23 " 33333", 79( # $
23 3333343 79( # $
23 33333 + 79 # $
23 323 3333 ¥ 3
23 323 333++ 3 ¥ 3
23 323 3333 T
23 323 333 223 ¥ $
23 3272 3333 | &5 # $
23 2. 333332 0
23 " 33333+, &5 # $
23 323 33333 &5 # $
23 " 3333342 79( # $
23 3333342 79( # $
23 33333 79( # $
23 3 323 333+ 3 ¥ 3
23 3 323 333443 ¥ $
23 3 32" 333343 # 3
23 3 = 333332 79( # $
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23 3 " 3333", 3 79( # $
23 3 322 3333 ++. &5 # $
23 3 " 3333 22 79( # 8
23 3 3333 +2 79( # $
23 3 33332 &5 # $
23 3 2. 33333 0
23 3 3 3333’ &5 # $
23 323 3733433 4 $
23 323 3333, +3 4 $
23 32 3333++,3 # %
23 323 3333 ¥ $
23 2. 3333733 0
23 = 3333 " k5  # $
23 . 33333; k5 # $
23 323 33333, &5 # $
23 34 333332" &5 # $
23 33333, " &5 # $
23 33333 2+ &5 # $
23 333332, 79( # $
23 "3 32 3333333 4 $
23 3 32 333233 4 $
23 "3 32 333 3 ¥ $
23 "3 323 33332 . TS
23 3 322 3333 + &5 # $
23 "3 " 3333" + &5 # $
23 "3 3333 - &5 # %
23 3 - 33333.2 79( # $
23 "3 ; 33333+ &5 # $
23 "3 e 33333, &5 # $
23 3 " 33333+" &5 # $
23 "3 = 33333+ 79( # $
23 " 323 33332+, ¥ $
23 323 3333432, 4 $
23 2 3333" 0
23 2. 3333 23+ 0
23 3272 3333 +" &5 # S
23 323, 3333324+ 4 3
23 , 33333+'+ &5 # $
23 , 33333 &5 # S
23 . 333333, &5 # $
23 3 32 333 23 4 $
23 3 32" 333" 3 ¥ $
23 3 323, 333343 ¥ $
23 3 323, 3333222" ¥ $
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;3 3 2+ 3333 +32 0
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i3 3 2; 3333"" 0
i3 3 2, 33333; 0
i3 3 " 33333 ++ &5 # %
i3 3 333333,; &5 # %
i3 3 333333,+ 79( # %
i3 3 ; 333333,; &5 # %
i3 323 333;2,'3 # %
i3 2; 3333" 3 0
i3 323+ 333"23+ # $
i3 323, 333'32;3 # %
i3 323; 333" 3 # %
i3 32"2 3333"" & 5 # %
i3 2; 3 333"+23 0
i3 2; 3333"2 0
i3 2+ 3333 " 0
'3 " 33333,2" & 5 # 3%
i3 "3 33333 ; 79( # %
i3 ; 3 333323; 79 # %
i3 32 3333"3;' # %
i3 3232 33333 # %
i3 323 33333 3 # $
i3 32"2 33333 " &5 # %
'3 2, 33333 +3 0
i3 2; 33333 ; 0
i3 " 33333"3 79( # %
'3 33333 ; 79 # %
i3 33333" 79 # %
i3 323 3333' & 5 # $
i3 323 333 ++" # %
i3 32 333 3} # 9
'3 32 333",,2 # %
i3 2; 3333 0
i3 3;" 333332 &5 # $
i3 " 33333+3 # %
'3 33333" # $
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i3 3 " 3333'+
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;3 " 3333™
i3 323 3333 2
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i3 3333" ;
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i3 ; 33333,"
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i3 "3 " 3333""
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;3 "3 323, 3333 2;
i3 "3 2+ 3333",2
i3 "3 323 3333"+
i3 "3 " 3333"2,
i3 "3 3 3333
i3 "3 2 3333,

;3 "3 3333"3
i3 "3 3333"3;;
i3 " 3333 2
;3 3333"3
i3 2+ 3333"™
i3 32 3333"2
:3 2; 3333",
i3 32" 33332"
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i3 " 3333+2
;3 3333
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"3 2; 333332 0
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"3 " 333332 79 # %
"3 33333;, 79 # %
"3 33333 79 # %
"3 "3 33333 ++ &5 # $
"3 2; 3333, 0
"3 2+ 333332 0
"3 32" 3333 " K 5 # $
"3 32 333332 &5 # $
"3 " 333332 79 # %
"3 33333 79 # $
"3 32"2 33333™ &5 # $
"3 2" 33333" 0
"3 3 3333 " & 5 # $
"3 32 3333"2 # 3
"3 2, 3333"3; 0
"3 32" 3 333" # %
"3 32 33332" & 5 # 3
"3 3232 3333"" # $
"3 " 333332+" &5 # $
"3 + 33333 +2 79 # $
"3 323, 33333 # $
"3 ; 33333 +2 &5 # 3
"3 ; 33333'; & 5 # %
"3 3 t 333"3" & 5 # %
"3 3 2 333+"" Kk 5 # $
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"3 3 = 333333, &5 # %
"3 3 33333 79 # S
"3 3 33333" 79( # $
"3 3 33333" 79( # $
"3 2. 3333 2 0
"3 3.2 3333, d5 # 9
"3 I 3333+ 79 # $
"3 "t 33332 79( # $
"3 323+ 3333 " ¥ 3
"3 T 3333 3+ 79( # $
"3 X 33333 d5 # $
"3 - 33333 | d5 # $
"3 - 33333 d5 # ¢
"3 "3 322 3333" &5 # $
"3 3 32" 3333 ¥ 3
"3 "3 322 3333 " &5 # $
"3 3 2 33333 0
"3 "3 323+ 333333 RS
"3 "3 " 333333 79( # S
"3 3 - 33333 + &5 # $
"3 "3 - 333333+ &5 # %
"3 "3 = 33333, 79( # $
"3 3 " 333332 79( # $
"3 3 = 33333+ 79( # $
"3 2 3272 3333 3 &5 # %
"3 2. 3333 3, 0
"3 323 3333 | ¥ 3
"3 32 3333 ¥ 3
"3 = 33333 &5 # $
"3 = 333332 k5 # 9
"3 323" 33333+ ¥ 3
"3 2 33333 79( # $
"3 , 33333 7o # $
"3 = 33333", d5 # $
"3 ; 33333'2 79( # $
"3 3 3272 3333 2 &5 # $
"3 3 z 33333 79( # $
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13m

11m 0.525/0.000058
243/0.002521 . | Microwave
2.43/0.000015
Lo First Floor
2420007073
0.511/0.000023 0L5EE/0.000012
. * IL
0.25m
: l
““‘I‘u‘leter
Key Location
- Data Format:

Frea [GHz)/Max Power Density [WW/cm?)

- Measurement Location: @

- Color Coding:
- Red - Fre Smart Grd
- Black — post Smart Grid Mormal Operation
- Green — Post Smart Grid Deta Calls Every 50 seconds E

Mezsurements taken 50 om in front of microwene

Rote:

i. For the 300 -85 MHz Range, FOO Limit iz f/L.5
wwwfom? . For the 1000 MHZ to 1500 MHz Range, FCC
Limit is ff1500 pw,fom?. Forthe 1500 MHz to 6 GHz
Range, FCC Limit i 1,000 pw/om?

with device active yielded the following:
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Key

11lm

W

- Data Format:
Freq (GHz)/Max Power Density (W /em3)

- Measurement Location: @

- ColorCoding:

Red—Pre Smart Grid

13m

2447185134 i

WiFi Router

Black— Post Smart Grid NormalOperation

Green —Post Smart Grid Da@a Calk Every 60 seconds

MNote:

1

Forthe 300-29% MHz Range, FCC Limit isf/1.5
W fcm? . Forthe 1000 MHz to 1500 MHz Range,
FCC Limit is /1500 wW/cmi. For the 1500 MHz to 6

GHz range FCC Limit is 1,000 pW fcm?

*

&!

Iai
N

HAN Device

Second Floor

Meter
Location
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13m 2

Basement

11m

Meter
Location

Key .
- Data Format:
Freq (GHz)/Max Power Density (WW /cm Z)

- MeasurementLocation: e
- ColorCoding:
Red—Pre Smart Grid
- Black—Post Smart Grid Mormal Operation
Green — Post Smart Grid Data Calk Every 60 seconds

Mote:

1. Forthe300-999 MHz Range, FCCLimit isf/1.5
uW cm? . For the 1000 MHz to 1500 MHz Range,
FCC Limit isf/1500 pW/cm Forthe 1500 MHz to 6
GHz Range, FCC Limitis 1,000 pW /cm?

( " o* &!
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A’:, Electric and Magnetic Fleld Measurement

SRM-3006 Selective Radiation Meter

Specifications
Frequency Range S kHz to 6 GHz
Spectrum Analysls Level Recorder
Modes Safiety Evaluation SCOPE
UMTS P-CPICH Demodulation
RF FEATURES

Frequency

Resolution Bandwidths (RBW]

Phase Nokse [S58)

Reference Frequency

See spedfications for each mode

10 kHz camtar spacing < -70 dBC {1 HE
300 kHz carrler spacing « -100 dBc (1 Hz}

inftlal Deviation < 1.0 ppm
Aging « 5.0 ppm over 15 years
Thermal Deift < 1.5 ppm (within specified operating temperature rangs)

Amplitude

Measurement Range Setting (MR)
Display Range
Maximum RF Power Level

Maximum DC Voltage

Intrinsic Modse

RF Attenazation

2nd Order Intermodulation Products.

3rd Order Intermodulation Products

Extended Level
Measurameant Lncertainty

Spurious Responses (input-related)

Sparious Responses (residual)

-30.dBm 1o =20 d8m (in steps of 1 d&}
1 dE above the measurement range
+27 dBm

50

<MR -100 dE for RBW = 1 kHz and f=< 30 MHz
MR -26dB for RBW =1 kHz and f < 2 GHz
<MR -35d8 for REW=1kHz and f< 4 GHz
«MR -20dB for RBW =1 kHz and f = 6 GHz

0to 50d8 In steps of 1 dB [coupled with measurement rRnge)

< -4 dBc for two signals of level & dB below MR and
aspectral line spacing of more than 1 MHz

= -0 dBc for two signals of level & dB below MR and
aspectral ine spacing of more than 1 MHz

« 1.1 48 for the entire frequency band
iwithin the temperatura range from 15°C to 30°CH

<112 dB 5A and SE Modes only
« - 60 dBC or MR - 603 dB twhichever is worse)
« -30 dBm or MR -60 dB (whichever s worsep

Except the following rangs:
204 to 306 MHZ, wﬁm Is « -85 dBm of MR -55 dB iwhicheves Is worse)

RF [nput

N Connector. S0 0

12 dB for 1 kHz REW, f < 4.5 GHz and MR = -28 dBm
10 dB for 1 kHz REW, F > 4.5 GHz and MR » -28 dBm
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SPECTRUM ANALYSIS MODE
Measurement Principle

Resolution Bandwidths (-3 dB|

Measurement Range Setting (MR Range)
\ideo Bandwidth

Filtar
Type

shape Factor -3 dB /-60 dB)

Result Type

Marker Functions

Display Functions

Zoom Funcions
Measurement Principle
Resolution Bandwidths (-3 dB)

Mezsurement Rangs Setting (MR Rangs)
Filter

Detection

Result Type

Molse Suppression

thers On/OFff

S5RAM-3006 Selective Radiation Meter

Spactrum anahysis

10 Hz to 20 MHz (In stepsof 1, 2, 3.5, 10

List of avallable REWs depends on selected sweep SPAN

sat Indiadually from a list or using the “MR Search®function for determining the optimum
measurament range at a given time

0.2 Hz to 2 MHz idepanding on the selected REW)

Gaussian
« 3.8 (for REW < 100 kHz)

ANG: Average over a selectable numbes of spectra (4 to 256) or a selectable time period {1-30 min)
MAX AVG: mmldhnmmd’m;ma@gmﬂedeﬁmd number of spectra

MIN AVG: Mintmum Hold function after averaging over the defined number of spectma
STANDARD: Displays limilt line of the selected safety standard

Dedta marker on one Result Type of for dis the difference betwean two Result Types
Highest peak, peak right, peak left, higher peak, lower paak

Marker field (frequency, level and sarvice name from sefected sarvice tablel

Peak Table (st of S0 highest peaks)

Intesgration over a usar-specilied frequency ange
Isotropic measurement (Isotropic result displayed diractly)
Measurement of X-, ¥-or Z- axis
[separate measurement of 3 single axls using the tsotropic / three-axis antenna)
'l'f-smhﬂ'ge 0, 40, 50, 80, 100 0r 120 dB
Y-scale reference MR -100 dB to MR +20 dE 130 8 to +40 dB)
Sereen Arrangement (enlarges the graph window to fill the entire screen area)
Zoom Min: Sats the lower frequency imit of the zoom window
Zoom Max: Sets the upper fraquency limit of the zoom window
Zoom Cent: Moves the zoom window along the frequency anls
Zoom Span: Changes the scale of the zoom window
Exacute Zoom: Sets the zoom window limits to the selected frequency values

Spectrum analysts, followed by Integration over user-defined frequency bands

("services’)

Automatic (#uwto), depending on the narrowest user-defined service bandwidth, or user-defined
{Manual} for all services, or separately defined for each iIndiwidual service {individuzl)

Sat individually from a list or using the MR Search™function for determining the optimum
measurement range at a given time

RMS {Integration tims = —I 1

REW

See Spectrum Analysis mode:

Isotropkc measurement (for direct display of the tsotropic resulty

Measurement in the direction of the X, ¥, and Z axis

(separate measuremeant In one direction using an tsotropdc / thres-asis measuring antennal
Tabda view showing service names, feld strengths and the cormesponding frequency band
Iq:mﬂm-uﬁl:g

Inedividual Screen Arrangement

‘Sort Function according to varous critera

Bar graph of services showing contribution of different Rasult Types

identifles whether measurad valwes ara abave the device nolse floor by setting 3 threshald
(selectabie at 0, 3. 6 10, 15, or 20 dE refative fo device nolse fioor.

Measurement values befow the threshold are shown as the absolute threshold value marked with
=" {lass than threshold)

Measurament of sendces and gaps in the Service Table (Others On)or
Measurement of senvices In the Service Table excluding gaps (Others Off)
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LEVEL RECORDER MODE
Measurement Principle

Detection

Filter Type
Resolution Bandwidth REW (-6 dB)
Video Bandwidth (VEW)|

Measurement Range Setting (MR)

Result Type

Time Averaging

SC0PE MODE {DPTION]
Measurement Principle
Ailter Type

Time Span

Time Resolution

Resplution Bandwidth REW (-5 dB)
Measurement Range Setting (MR Range]
video Bandwidth (VEW)

Resuft Type - Depends on Detector

SRM-3006 Selective Radiation Meter

Selactive level measrement at a flxed frequency setting

Peak

RS Infegration tme = 480 ms), obsarvation time selectable from, 480 ms up to 30 minutes
Stesp outoff channel filber

40 kHz 10 33 MHz {10 steps par decada)

4 Hz to 32 MHz [depending on the selected REW)

Set individually from a list or using the "MR Search™funciion for determining the optimal
measuremient range at a ghven time

Peak ACT: Displays the current {actual) value

Peak MAX: Maximum hold function

RMS ACT: Average over a defined time (0046 seconds to 30 minses)

RMS MAX: Maxdmum hold functien for the averaged values - with RMS detector only
SAWG: Spatial averaging (option) In Value display mode

Selactable from 0.96 seconds up to 30 minutes

0965 1.25 24536565125 185305

1 min; 2 min; 3 min; 5 min; & min; 10 min: 15 min; 20 min; 30 ming

Mezsurement In the direction of the X, ¥, and Z axls
{saparate measurament in one direction using an isotropic ¢ three-axis measuring antanna)

identifies whether measured values are sbove the device nalsa floor by setting a threshold
iselectable at 0, 3, 6, 10, 15, or 20 46 relative to device nolse floor).

Mezsurament values balow the threshold are shown as the absolute threshaold valee markad
with "<" (Jass than threshobd). Only applias to the numerical result display (Value)

selective level measuwrement at a froed frequency
Stesp outoff channel Filter
500 ns to 24 h

Selactable from 31, 25 ns wp to 90 minutes.
0965125 24536565125 185305
1 min; 2 min; 3 mine 5 min; & min; 10 min; 15 min; 20 min; 30 minj

40 kHz t0 32 MHz {10 steps par decade)

Set Individually from a list or using the “MR Search” function for determining the optimum
MEasurement range at a ghven time.

4 Hz to 32 MHz [depending on the salected REW)

ACT: Displays the current (actual) value
STAMDARD: Displays the selected safety standard
OR

MAX: Maxbmum valee within the time resolution intenval (corresponds to peak detactor)
AV Average value within the ime resolution Interval (cormesponds to RMS detector)
MiN: Minimum vahue within the time resolution Interval

STAMDARD: Displays the seliected safety standard
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SRM-3006 Selective Radiation Meter

-10°C to +507C dunng normal operation
0°C to -+4PC when charging

163 {IEC 60721-3) extended to -10°C to+50°C
IXAIEC 607.27-3) restricted 10 -30°C to + 70°C dive to display
TE2 (IEC 60721-3) extended to -10°C to +507C

T2 [IEC 60721-3)
W3 [IEC 60721-3)
MG [IEC 60721-3)

EM 61326-1: 2006

EM 61010-1 : 2004

GEMERAL SPECIFICATIONS
Operating Temperaturs Range
Climatic
Storage
Transport
_Operating
compliance  Mechanica
Storage
Transport
Operating
ESD and EMC
Safely.
EU Guidelines
CE (European Community)
Alr Humidity {Operating Range)
“'El-ﬂ.‘lt
Dimiensions
Type
el Stze, Resolution
Interface
Rechargeable Call
Supply External Power
(12¥WDC /25 A)
Recommended Calibration interval

2003/11/EG DE.02.2003 (PEOE and OBDE)
2002/95/EG 27.01.2003 (RoHS)
F00Z/96/EG 27.01. 2003 (WEEE)

s

<75 gime (<930 at +30°C)

6.2 Ibs. (2.8 kgl Including rechargeable cell
11.7 x84 %37 Inches |257 £ 213 x 77 mm)
Color Display, TFT-LCD

7 inch, (152% 91 mam}, 800 £ 480 plels
Optical 115.2 kbawd

LItSE {2,0;, Earphone

Lithium-ion rechargeable - typical 1.5 hour operating time
Charged using extemal power suppl

AC/DC adapter (DN 45323)
Input: 3- 15V

34 months
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SRM-3006 Selective Radiation Meter

Antenna Speclfications
Three Axis Three Axls Three Axis Single Axis Single Axis Single Axis
E-Fleld E-Reld H-Aedd E-Feld E-Fleld H-Feld
(supplied] 350201 F5E1M02 353 353104 355102
27 MiHZ to 420 MHZ to 9kHz to 27 MHz to S kHz to okHz
Frequency Range * 3GHZ & GHz 750 MHT 3GHE 300 MHz 300 MHZ
Antenna Type E-Fledd E-Reld H-Reld E-Rald E-Aeld H-Reld
Triaslal active
. Single ads Single axis active
Triaxtal destgn Triaxlal design magnetic lop Single axls active
SensorType with scanned axes | with scanned anes dasign with FE:“S'"EWL?E hr(:ial:il:lland magnethc knaop
scanned anes nd dipole pale
" 0.25 mvimi o 0.4 mv/m o 25 pA/m o o0 i T T pvim B D4 pA/m to
yasc R 200W/m 160V/m 560 mA/m BV 36W/m 71 mAIm
435 Vim o 435V/m or 4 > 300%'m or . = 285 Afm
CW Damage Level S0 mWom? S0 mvC® 150 Afm / fiMHZ] 5 i = 1000Y/m 1 Mk
RF Connector © M connectorn, 500
Syaung o -10° Cto 50°C (s2me 25 SAM Basic unity
CHmatic
Storage? 1K3{IEC 60721-3)
Transport 24 IEC 60721-3)
E Operating THR(IEC 60721-3)
=  Mechanical
? Sorage M2 (EC 60721-3)
I
Transport IM3 QEC 60721-3)
Dparating TMI BIEC 60721-3)
ESD and EMC EM 613262006
Safiety EN 6T010-1-2004
CE |European
Community) e
< 2og/m’
b e 530 at +30°0)
welght 4509 4004 4709 4309 5504 450
ssommiength, | 4sommiength, | ssommiength, | YIS | SENTEE | G
DImensions. 120 mm antenna | 120mmantenna | 120mmantenna | oo oo o0 i) ek
head diameter head diametar head diameter IR i i e
20 reference 21 reference 14;{&?&&
callbration points® points®
: 26,30, 40, 50, &0,
26, 45, 75, 100, 420, 600, 750,
E:;m gt 200, 300, 433, 500, SO0 MHZ 178 reference ?i;fﬂﬁsgn 183 reference 183 referance
wmm 7540, 900 MHz 112141618 polnts? 300 MHz points® poinits®
e LIZ14 1618 | 223224537,
reference points. 2L 34527, 3354945555, 12’1'3112441_'552 .:5'\5'
3GHz 5.6 6GHz 2' L
B, 3 GHr
Callbration interval 24 months (recommended)
NOTES:

2 Tha cormaction factors detarmined indridually during calbration are stored in an EEPROM and e applisd aut omatically whan osed in conjunction with the SRM basic unit.
b Typical measumemsant dynamic anga for 10 d8 sigral 1o molss @b (REW =1 kH)

E Typical vatues

Exiprdad to. 107 o+ 50°C

 The SAM basic un#t apphes linsar Interpolation batwean refarence poink
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SRAM-3006 Selective Radiation Meter

Antenna Uncertalnty?

THREE AXIS E-FIELD ANTENNA |supplled antenna)

ntrinsic Notse Display in conjunction with the SRAM basic unit
(separate measurement of a singhe axis)

Intrinsic Holse Display In conjunction with the SRM basic unit ifor
Botropic result) #

Mezsurement Range Limit (for single CW signal)

Max. Measurement Range

{In conjunction with the SAM basic uni;®

Damage [ Overload Level

Extended Measurement Uncertainty ©
{In conjunction with SRM basic unitand 1.5 m AF cable)

Callbeation Uncartainty

25 pv/m at 200 MHZ with 1 kHz resclution bandwidth (REW)
40 Vi at 2.1 GHz with 1 kHz resofution bandwidth (REW)

A v at 900 MHz with 1 kHz reschution bandwidth (REW)
70 pvim at 2.1 GHz with 1 kHz resohution bandwidth REW)

300V m, 1000V m for <110 MHz

200V {withouwt restrictions fior total span of 27 MHz o 3 GHz)

2 1000 Vm
single Axis
Fraguency Range MEasurement Isotropic Measurament
with Isotroplc Antenna
17-85 MHzZ +14/-33d8 +32/-4.7d8
E5-200 MHZ +14/-34dB +215/-3.6d8
S00-1400 MHZ +23/-31dB +25/-3.4d8
14001600 MHZ +23/-31dB +26/-3.6dB
160401 600 MHT +1.B/-23dB +232/-3.0d8
1800-22:00 MHZ +1.6/-23dB +24/-3.3d8
2200-2700 MHZ +1.9/-24dB +1.7/-3.86dB
2700-3000 MHZ +1.5/-24dB +33/-5.3d8
< 15d8

THREE AXIS E-FIELD ANTENMNA 3502/01

Intrinsic Notse Display In conjunction with the SAM basic unit
(separate measurement of a single axis) 3

Intrinsic Nolse Ddsplay In conjunction with the SRAM basic unit (for

Botropic result}®

Measurement Range Limit (for single OW signal)
Man. Measurement Range

{im conjunction with the SAM basic uni} *

Extended Measurement Uncertabnty ©
{In conjumnction with SRM basic unitand 1.5 m AF cable)

Calibration Uncertainty

33 j/m at 900 MHz with 1 kHz resclution bandwidth (REW)
25 pvim at 2.1 GHz with 1 kHz resolution bandwidth [REW)

60 M at 900 MHz with 1 kHz reschstion bandwidth (REW)
43 pvim at 2.1 GHz with 1 kHz reschatton bandwidth (REW)

200'v/m

160 m (without restrictions for total span of 20 MHz to 6 GHz)

Single Axls
Fraguancy Range Measurament Isotropic Measirament
with Isotroplc Antenna

420-750 MHE +21/-29dB +26/-3.8d8
= 750-1600 MHZ +20/-27dB +22/-20d8
= T600- 1000 MHz +1.7/-22dB +19/-24d8
= BOO0-HH00 MHZ +1.7/-22d8 +20/-2.6d8
= 4000-4500 MHZ +1.B/-23dB +22 /-3.0dB
= 4500-5000 MHz +1.9/-25d8 +25/-3.5d8
= 5000-6:000 MHZ +19/-25d8 +29/-4.3d8

< 15d8

THREE AXIS H-FIELD ANTENNA 3581/02

ntrinsic Notse Désplay in conjunction with the SRAM basic unit
{separate measurement of a singhe axis)

Intrinsic Rolse Display In conjunction with the SRM basic unit ifor
sotropic result) #

Extended Measurement Uncertainty = ©

Calibration Uncertalnty

0.3 pAsm with 1 kHz resolution bandwidth (REW)

0.8 pAsm with 1 kHz resolution bandwidth (REW)

Single Axls
Fraguency Range Meastrement Isotropic Maasurement
with |sstroplc Antenna
0:3-30 MHI Z1da 24d8
3050 MHZ 22d8 25d8
60-250MHZ 23de ilde
< 15dB
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& ] 0,004 02 na A0 2,750 a3 nia
03 .o o2 wa 20K BT 02 nia
1] i) 1] ] a0 & a2 L]
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1 0055 G2 na w0 oree oz nim
] 4,05 G2 n'a wan 0,73 al nin
3 01 [F5] n'a 1000 =y 02 T ]
1] 1 ] ol i 1040 =14k ] L]
0 .0 [ i 1080 .0M 02 L]
20 o.0E0 a2 nt 1120 OB ] =R
50 3,120 oz nia 1180 0, BSE 03 =in
] 183 032 s 0 [0 02 e
an [ Ll nis i 1] hpod oz e
100 a1 D.2 nia ke ) L] i '
120 0,225 02 il 1520 OGdE ([} f'a
140 o D 03 nis faEd il ] 0z a
184 0,274 a3 nis 40 0.8t L1 s ™A
180 0,500 0oz nin nasdl] 1301 [+ wa
ki) s 02 nig 1ag 1 s oz nia
o] 0382 02 nia 160 1 1 h'a
240 iR = 02 nim 1880 1 035 0z il
o] 0,Ar3 1578 A 1600 1081 B2 nis
280 Bam 02 =] T EAT 0.2 n's
a0 ek o2 mia L 1- 200 o2 nia
a7l 0.4ns 02 l 1720 1,100 a2 nia
340 D425 k) i 1780 1,128 a2 ia
k= 0453 0 ] ] 1800 1.140 [ ¥ nia
a0 0455 n.z e 1840 1,158 =) nim
300 1 ABD 3 r'a 1863 1,1EE 032 nia
a7 0203 (1§ 'a 1520 1,178 02 nia
i [E T B2 ' 1562 1,414 a2 nla
a5 054 ri) il 2000 1208 oz i@
ARG 528 6.2 ni 2040 1,204 o2 L]
1] 1548 [ut-] n'a 2040 1,238 1] min
w20 540 6.2 ' 220 1,258 D2 et ]
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=] 0, s =] i 2300 .8 0oz iR
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REXZ-EA meters bring fo the REX meder
family many enhancements designed 1o
suppor emerging meeds of smart grid
inifiatives. FEX2 meters include enhanced
memory, greaier securdy, remade
upgradeabdity, ond odditional copabiifies
to support smart grid needs such as
owloge and wioge monitoning.

Developed with technology and
commmunications flexibility in mind, the
REXT platform is both o smart melering
endpoint and gateway inlo the home
supparting both 900 MHz and 24 GHz
IigBes communicafions. i oo provides
on open archifeciure romework for third
party iechnology innovafion supporing
the Advanced Grd Infrastruchire Inffiative.
Dptimal functionality
=  Proven 2-woy COMMmunicofions usng
Energyleis 00 MHz FH55 RF
sechnology, providing the ideod
combinafion of speed, penafrafion;
and FF power
s Onrequest enargy, demand, siaius,
and nstrumentafion doto reod
suppadt
» Z configuroble metered quondiies
suppasfing bidiradional metering,
ideal for net metesing cnd co-
generation opplicofions

3 demand gquoniifies with 5, 15, 30, ar
40 mirwie block demond, induding
remaole demand resed ond demand
limiting

Support for up io 4-fier, 4-seqson
fime-of-use energy ond demand with
crifical fier pricing

2 chonnel imeral dota collecfion with
EOH energy snopshot for improved
dato volidafion

Flexible water, gos, and third party
devica suppon through indegrated ar
odd-in comminicafion modules
Acvorced energy thel ond meter
tarmpering dedection technology

Wide amay of skahus, woming, ond
error conditions reportoble through
the network

Future upgrodeability for reocive
melering, rolfling demand, and other
feaiure enhoncements

Acvonced security with full 128-bat AES
encryplion

Support for melering ond nelwork
communicalion stondands inchading
ANSI C12.19 ond Ci2.22

Morwalafile memary raled for
1,000,000 write cycles, ensuring daio
integrity for the e of the mafer
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Bullt on the proven REX meter design with enhanced
technology and communications flexibility, the REX2
meter platform provides an optimum combination of
future-proofed innovation with real world field

experience.

Internal service contral
swiich

REXZ meters are availoble with on
opfional 200 A infegrated service confrol
switch. Based on significan! field
expanence, the REXZ service control
switch hos been oplimized fo provide fow
corioct resistonce for increased life. REX2
meters with swilthes are extemally
ind=finguishoble from REX2 meters
withoul switches, thereby profecting
ufliifies from consumer concems about
deployment. REXZ maeters suppor
odvanced demand fimiting and lockout
functionalify, and switches may be
opergled by outhorized ufiity personnel
thrciugh the nehwark or locally a the
miher.

Over the air L-EQTC'dES

Liging proven code management
orchitecture, REXZ tachnology allows
remote upgrode of meter and
communicaiions fmmwaore while ensuring
endpoiri network Fundlionality remains
intact without koss of metering data
Femofe upgradechifty of fhe entire
firmware imoage profects your AMI
irvestment ond allows you to mest future
requirements of the sman grd without
concesn of technology obsolescence In
oddifion jo remaote firrmware
upgradechdity, the meber also supports
remaote reconfiguroiion of many metering

'::'UTCI'QE and restorafion
functionality

The REXZ meter provides odvonced
outoge and restorafion suppor,
enhancing the utility's obility to maore
quickdy identify the scope of ouloges and
Io receive posifive restorofion messoges
iz validote thet power has been restored
I every endpoint. Information needed o
determine imporant cuioge indices s
abso avoiloble.

Features include the following:

«  Count of momeniory ond susioined
outoges

» Tosal cumulofive fime of susioined
outages

» (Cuwinge fime ond dale stamp

+ {(winge nofificsdion, with odvonced
tamper clert for culoge dosscafion

« Cualified restorglion notificalion wikh
sarvice volioge

Available forms

REXZ melers are ovailable in slandard

residentiol metesing form foctors (15, 25,

35, 45, ond 155,

parameters.
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About Elster Group

Elster Group = o word leader in
Advanced Metering Infrastrochune AN
and imegrofed metering and uifization
solulions io the gos, eecicty ond woler
indusinies. Elster’s high queliy AMI| and
AMR products, systemns, and solutions
reflact the wealth of knowledge and
experience gained from over 170 years of
dedicafion to measuring precious
resources and energy. Elster provides
wrld dass solufions and odvanced
technologies o help uliliies more easily,
effidenty ond refiobly obioin and use
odvoncad metering imelligance o
iImprove customer senvice, enhance:
operafioral efficiency, and increase
revenues. Elster's AM| solutions enable
utilifies to cost-eflectively genercie, deliver,
manage and conserve the life-essenfal
rescurces of gas, elecriciy cnd woler.
The group hos over 7,500 stoff and
openafions in 38 countries, boused n
Horth and South Americo, Europe, and
Asia

Irformoton conloned hanen & srbjad o crerge
wthoul rofica. Produd spocificafons may dhanga.
Coniad your Elser raprasaniats for the mos! cument
product niomation. Prinded in the Liniad Soles
FEX2, REXZ-BA, and Encrgufods are radamaris

and/or regesenad frodemarks of Feer. Dffer products
gy hia modemors ord o regisenad rodamarics of

thar respactive owmiars.
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A3 ALPHA® Meter as an EnergyAxis® Node

The EnergyAxis System

Elster Flectricity’s EnergvAxis System is an intelligent,
two-way unlicensed 900 MHz radio frequency (RF) net-
work for metering automation. The EnergyAxis System
consists of the Metering Automation Server ({MAS), REX
single phase meters, and A3 ALPHA polyphase meters
that act as local data collectors and as nodes for com-
merclal and Industrial applications. MAS communlcates
via a public wide area network (WAN) with the collec-
tors. The collectors communicate with and manage up
to 1,024 REX and A3 ALPHA meters within the two-way
Elster RF local area network (LA

The components of the EnergyAxis System consist of
REX and A3 ALPHA meters, making the system deploy-
ment as simple as installing a meter. No special equip-
ment ks necessary because the meters automatically
determine the optimal path to the collector. I netaork
conditions change, the meters automatically find a new
communbeations pathway.

To optimize communications, each meter can serve as a
repeater. This creates a robust, mesh communication
network while maximizing the communication range of
each oollector.

A3 ALPHA Meter

Together with the REX single phase meter, the A3
ALPHA meter enables thorough system coverage for
residentlal, commercial, and Industrial applications.
The A3 ALPHA meter bullds on the patented strengths
of Elster's ALPHA meter design. The A3 ALPHA meter
uses Elster's patented digital measurement technbigues
that offer high accuracy, repeatability, and low owner-
ship costs.

The A3 ALPHA meter, a5 a component of the
EnergyAxis System, Is equipped with a LAN option
board with two-way S0 MHz transmit and receive
capability. This option enables the A3 ALPHA meter to
act as 4 node in the EnergyAxis System, which pro-
vides two-way communbcations for collecting meter
readings and retrleving on-site voltage reads.

The A3 ALPHA meter may be used for k'Wh energy
measurement, demand, time-of-use {TOU), and critical
tier pricing. The A3 ALPFHA meter can help lower meter
reading costs, provide more accurate readings, and
tmprove customer satisfaction by reducing the likell-
hood of billing questions due to incomect readings.

Rewvenue Metering

The A3 ALPHA meter Is @ very accurate revenue meter
CANSI C12.20 accuracy Class of 0.2). Existing ALPHA
meter users will find the basic A3 ALPHA meter types
familliar.

The A3D 1s avatlable for energy and demand, and the
A3T 15 used for energy and demand where TOU rates
are implemented. Each measured gquantity is stored In
nomvolatile memory and Includes energy, demand, and
TON! data.

Technalogy to Empower Utilifies

o 0
L
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A3 ALPHA Specifications and Technical Data EnergyAxis System Architecture
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With an open network architecture and using a wide

range of public and private communications
networks, the EA_Gatekeeper is an Ideal data
collection solution for commercial, Industrial, and
residential srnart metering as well as the smart grid.

Unparalleled Baxdbilty, mulfiple
deduﬂrmiuphﬁtmph:lwﬂhn
chaice of meter or non-medsr
miake the EA_Golekespera key part of
Elsters markat-lending system deployed
for advanced smart grid ond smart meter
communicoficns. The EA_Gatekesper is
the inteligent interfoce between the
Emergyiods Monogement Sysiem (EA_MS)
and the Energylxis local area nework
{EA_LAN} which may include electric,
waoker ond gos endpoints, oswell as
smart grid sensing and confrol devices:
module provides security, storoge for the
collected consumplion ond network doig,
the 900 MHz communicoiions for the
local oreo retwork (LA ond multiple
opéions for communicofion inferfoces fo
wide area netwaorks (WAN]. In oddifion,

www.elsier.com

To provide grealer nelwork design
in o voriety of power opfions ond matar
forms:

» enclosure wifh AC power

» enclosure with AC ond botiery power

» enclosure with soiar power

»  5-based eledricity meter

s A-bosed eleciricry meter

Ench gatekesper manoges a network of

up fo 2048 netvork elements by

performing the foliowing funclions:

= ppfimizing communicofion routes o
each senvice glement based on
communicofion perormonce and
ather dynamic foctors

» designaling cerain devices os
repeaters

= fronsmiding fime synchronzafion
signals fo eo-way EA_LAMN network
hTherfmemtthb

» collecfing ond storing consuempdion
and infervad dofa in nonvolatile
ey

* providing smar meler ond smond grid
doia fo BA_MG

The potekeaper oko enables the

Energyiuds Systemn fo transmil commands

10 two-way network slements and refurn

canfirmaticn that fhe commands hove

elster
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The Energybxis Galekeeper delivers Intelligent and
highly effective management of the EA_LAN while
giving the utility extensive tools fo support value-

added services.

been pedormed. For exomple, the
Enengpiods user is oble o remotely
disconmed or reconnect eleciric occounts,
perform on-requast reads, downlood new
firrmweare, ond diognoss smart senice
elements for possible kampenng.

Deployrnant flexibility
Uinlike other syslerms that offer only one
typ= of collector or concentratar,
Energiuis oflers the choice of meter
based or non-meter network golekeepars
olong with an exiensive rangs of
powering and WAN connectivity opfions.
EA_Gotekeepers ore designed foreocsy
mounting ot a variety of locations such os
o meder box, transformer, pole, tower, or
building.

EA_Gotekespers are designed for singis
or muli-service deployments and can be
used in gas or water only senvice areas
as well oz eleciricity and combined
eleciricity, water ond/or gos service
areas. For elecinicly senvice areas,
electric-meter bosed golekespers using
A3 ALPHA meters equipped wilh e

&, Gotekeeper module offer o convenient
method of building o mesh network with
deployment being as Smple as insioding

o0 meder,

Lriifies con saled the gotekeaper siyla
ond opfions thal meet the reguirements
for their gecgraphies and their
communications infrasticture.

WAN options

The EA_Golekesper is an opan-
archieciure component able o wark with
o variety of public and privale
communicofion networks. Enengyluds can
be deployed using any one or o mixiure
of WAN solutions including PSTN, TxRTTL
GPRS, ADSL satellie, fiber, Wi, Ethamat,
and private RF. This Bexdbility aliows
utilifies fo deploy systerms with confidence
that fhey con migrate fo new and
emenging WAN solufions as fher
netvorks evohve.

Robust network operations
EA_Gatekespers provide suppert for
eleciricity utility cuioge and restoration
manogement and confinued eleciric, gas,
and water meter dota colledion even
wihen power is lost. o power failure
occurs at the gatekesper sde. an opticnal
bockup battery erables the device to
funcion within the mesh network o
communicate with nefwork elemants. The
EA_LAN reroutes communicofions gound
sites thot lose power, thereby ovoiding
dota collecfion disnuptions from single
points af foilure fhat con affect fower-
bosad systems. Elster smart misters
provide a lost-gosp nofificofion further
enhancing the ulliy's visibilty of cutoges.
Unparafisled fe:dbiity, mubiple
deployment opfions coupled with o
choice of mater or non-meter plofiorms
make the EA_ Gatekeaper the besi choice
in ocvanced smar-gid ond sman-meer
communications for uiiliies.

About Eisier Group

Elsler, o global keader in smort metering
ond smar grid schuions has deliverad
ower 2.5 million smart meteding devices
worldwade with systems located in Morth
America, Europe, Central America,
Australia, New Zealand and the
Caribbean. Elster zman metering system
solufions provide utiities with anengy
conservofion copabiliies vio demand
response programs, smart grid
opplicofions, and operafional effidendes
resuing in significont value creation
pcross the ufiity enterprise. Elster hos over
7500 sioff ond opermies globally in Morth
America, South America, Europe, Afrca,
Middie Eosi, and Asic.
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Tropos 7320
Mesh Router

The 7320 Cutdoor Mesh Router is a full-size wirsiess networking platform
designed to deliver high performance in cutdoor envircnments. Architected to

provide maximurm flexibility and configurability, the 7320 router delivers significant

performance increases through support for the 802.11n standard, a next-generation high-sensitivity radio design,

and the incorporation of patented new features into the industry-leading Tropos Mesh Operating System.

L Y hiph-capacicy solucion capable of simulranesus suppart for muldple necwark spplicarionsz, dhe

FEATURES AND BEMEFITS

Softwars

% Decentralired architectuns
optimizes throaghpaut in real-
timne and ensures scaiability

% Dynamic selection of optimal
end-to-end path delivers the
highest performance

% Metwork performanics and
capadty maimized by auto-
matic optimization of power
and rate on per-connection
and per-packet bags

Platform

% Support for B02.11n features
diafiver significant perfor-
mance anhancements

% Flexible. modulr form factor
can be customized with user-
selectad antennas

% Supports the industry's widest
amay-of power input options

% Ideal for providing source PoE
o co-located devices

morcs Y

Tropos 7320 router 1= decigned vo meet the demanding needs of municipalicies and nrilicess, a3 well

ax enrecprise, induzmial, and mabicary enooes. The pladform provides a reliable communicacons
foundacion for deploying concurrent implemenratione of public safery, intelbpens mansporracion
syaema, video surveillance, and unlicy metecing syseeme. The 7320 Tropos rourer can eicher serve a3 1
pateway interfece for capscity njeccion into che nerwork. or 42 2 node to extend or reinforce necwork

conmecTIIy:

Diecipned for crearing or expanding higher-capacity networks, the 7320 rourer iz 2 dual-band unit wich
ons 2.4 GHz and one 5 @Hz radio thas supporm lnﬂ]'l.ing and clhent mnm&ﬁq at boch Eﬂiucmiea
The Fhrfnun: Pm‘ri.d.ﬂv mPet']n: E-urﬁun::.mu and mciﬁencf,.l.lui snablez the nerwaork 1o be zcaled o
the highect-capacicy configuranon: chrough deplayment of addinional Tropos roucsrs.

The high-capacicy unir ia freed wich two Echerner ports chat can be used for a varieoy of purpoess:

% Gareway confipurstions whene device connecavicy iz needed for capacity injection inoo dee neowark

% Armachmenc of client devicee sequiring power over Ethemnet (PoE], such sz cellular poinr-to-poinc
wirelesa produce used for capacicy injection; video cameras; or Advanced Meter Reading/Advanced
Metering Infrascrucrure (AMRIAMI] collecrom

The 7320 rourer 1o preconfigured with mulripls amnidirecoonal anesnnaz for hiph-parformance
B02.1lm mn.rmﬂir.il.y. For increaced Eﬂiﬁiﬁl}: the omnidirecnonsl antennas can ﬂlﬂ}l’ be repl-lmd
wizh oprional hiph-gain sector or parch anrennas for enhanced coversps.

802.11n Features Deliver Network-Wide Performance Enhancements

The 7320 mesh courer 10 dengned to unlize dve powesful capabilities of che 802.1 1o srandard, which
delivers pecformance increasss in coverspe, capacity, and seliabality. This breakrhrough rechnology
improves receive link spnal srrengch and clienc connecoviny noe juer for 802.11n cliens, bur for
B02.11b'g client az well Clienr connaction reliabilicy iz enhanced by combining mulople signalz
from mulripls antennac, inmead of relyving on sipnal: receved from a single ancenns. The reoulr i
increased throughpue, higher necwork capacicy, and reducad larency acros che necwork.
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Tropos Mesh 05

The Tropos hech OF is che comenmone of the decenmalized Trogos
Syzrem Architscrurs. A cormmon software platform char runz on esach
rourer acros: the necwork, the Tropos Mech OO0 leversges the rourer:

on-board inriligance o monzror and maximize pecformance. Unlke
controller-bazed archirecmures char suffer bandwidch losses az control

ratfic iz pazsed back and forch berween necwork nodes and che cen-
wral zite, the duxnbured Tropos Syetem Archizscture uoss efficzent on-
board processing ar che device level to minimize necwork congeenion
and adapr on a real-tume, packer-by-packet scale. Thin diseribuced
approach oprimizes performance and chroughgur by minimizing
control raffic, delivers a highly scalable solunon, and help: provide 2
qualiry neer sxgerisnce for necwark clienca.

PWRP

The cornerzmone of the Tropos Mech 05 iz the parented Predicrive
Wireless Rounng Protocol (PWRPT), which continually analyzes
the qualicy of acove and insesve mesh links o dyramically con-
fgure the ideal combinanon of pathe o oprimize neework pacfor-
mance. Upon deploymenc, the rourera suromancally discover one
another, and quickly derermine the optimal rouce o the garewaye
thar inject capacicy inro the nerwork. Opomal links are chozen on
the baziz of throughpur, packer auccess, sipnal-ro-noise radios, and
other key criteria

DWERP parforms 4 sangs of key rasks across the wirsless nerwark:

% Sereamlines deployments and praserves pecformance by dynami-
cally configuring and oprimizing math connection:

@ Improves overall throughpur by selecring optimal rousing paths

% Enhances netwark sesilisncy by praviding praceful rerouring of

craffic in the svenc of RF inederence, backhaul failurs:z, or ocher
dizruprions in the wireless mesh
% Supparts clienr mobikhcy withour che need for special chient hard-

ware, sofrware, or nerwork reconfiguraciona

% Enables the necwork to be scaled to thousands of nodes covering
the larpeer propraghical areas in che industry

PowerCurve

A dizeribured alzonthm dhar leverage: the Tropos FWRP communi-
ﬂr}nn meml. Pﬂmcum I:l:l.l.'l.i.‘rl:l.l-.'aﬂ nm& Fr&muﬂ' I.Tl.d
ﬂPI.I';I.}' h'r mﬁﬂ’l‘y ﬂpﬁlni.‘ning PWEI I.ﬂ.& raoe P‘lmmﬂ

on & menn ﬂ'ld. F"iﬂfhﬂ |H.I|.I.'I']I.H ld‘mﬂ&, Ii'lmih'
the number of wirelazs links char can operars concurrendy. Unlike
alzsrnacive approaches where ranemit gower iz configured az 2 manc
serang, PowerCurve nghedy couples pawer and bir rase conmol Thiz
enablea che router co make contnuous and dynamic adjuarmenre
thar can enhance chroughpurt and provide a becoer vzer expenience.

PowerCurve delivers the following key benefic:

% Dynamically monitors and adjusts power and race per-packec,
PE‘I-II-'.I'IL o deliver maximum :l.puit:.r

% Enhances necwork relisbalicy, capacary, and scalabilicy beyond che
capabilinies of controller-bazed archirecoures

% Screamline: network Pll.nni.ng—. d:-PL:rmm:, and DPI:i.I'I.‘L-ﬂrl.I:iﬂI'I.

Airtime Congestion Controd

Airmme Corpeesion Conrmod {ACC) sechnolopy anablas necwarks to be
operated closer to their capaciry bmum by deescting sipna of congecoon
and dynamscally adjusting sirtime reeource allocanion to chene. ACC

1z unlike radidonal rare Bmidng in owo tmportans ways. Fimt, inmead
of lminnp traffic dunng congeason-fee peniods, ACC actvaces only
when pecformance-impacnng congeenion iz devecred and reoums o2

2 monitoring coare afterward. Sscond, it iz mesh- and wiselsoe-awars,
dizribusing airome resources squally armong chent: during a cangeatan
event rather than agplying fxed throughpur caps. By allowing nesworks
wurq'hu.vyml.m: loada without :rﬂndngmr:i.nm 4 canurared stane,
ACC acoually increases uzable capacicy.

% Degerminiztic allocanon of sirdme resources enables necworks o

run ar higher capacicy wichoor conpecion

% Monitorz airtme availabilicy to deliver more sfficient necwork

wrilizardon than syacems rebying on limiong raffic level:

% Provides fair nerwork access oo all wsers, enabling Tropos o
surpase wadiconal broadband wireless necwork capacicy
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Smart Channel

Designed to oprimize pecformance in boch cingle- and dusl-radia
neoworks, dus distributed alponthm connnually samples all avail-
able channels o analyze bnk pecformance and incerference mends.
The channel decizion logic 13 inteprazed inm the FWRP routing
alporithms 2o thar end-re-end path qualities are amecsed on aleernate
channels. In dual-radio sysrems. fins-prained channel planz are
implemenced within individual clusters o optimizes sach cell for cls-

ent coverape and specoral rewes.

% Provides continuous monimoring of l channelz o dececr ineec-

Mitrent nolse S0uLtes
% MNon-disrupdve to user maffic and seasionz

% Awoids ntecference and enhances neowork capacicy and relabilicy

Advanced Network Management Platform Delivers
Optimized Edge-to-Edge Visibility

Tropos Control 1z a seendards-based network manapsment syzrem
deaipned o achieve peak performance and cebabilicy. Diesigned
around an inruidve Web-bazed intecface, che softwars facilicace: the
remote management of Tropor Mech necworks, and iz ideal for
dynamically deploying and configuring neswaorks ranging in size
from tenz ro choozand: of Tropos Mech rourers. Tropos Conerol
minimizes planning, deploymene, and operanng coorz, and ncreacer
the efficiency of manapement pereonnel by performing complex
eaake such az global provisioning and sofrware updares acros the

necwork in & zingle seczion.

% Streambines tazks such s moniroring
nerwork healch, sratizoical necwask
pecformance analysiz, and performance
opomizagon

% Provides macro-level vizibiliny az well as
pranular real-time and histoocal decail
on uzape, bnk qualicy, capacicy, and
nezwotk relishilicy

=== 02 afblgi

. e i

() Wind Callacter

@ Hecwork Health dashboard provides ar-a-glance views of nerwork
raffie, pe.rﬁunnl.m:\e, and alarma with Binks o i.nn'r.l.nﬂ:p drll
down to relevant snsdcal informanon

% Wireless-aware provizioning for puar i confipuration
changes and sofrware npdaces over dynamically changing links

@ Dietatled hizrorical darabaze of RF anvironmencal dara. necwark
performance, and clisns connectivity ensblec fazs roor-cance
diggnoa

% Acvior: network managers oo plan furure ezpansons and aptimi-
zatian aczacegies bared on analys: of nerwork oends and decailed
hiztorical informanon

Resilient, High-Performance Networks From Tropos - the
Wireless P Broadband Market Leader

Az che leader in wireleaz IP broadband mezh n.le'rwnﬂ:ing- zolucions,
Tropos iz che nighs choice for organization: interecced in deploying
4 robuat infrazoucture capable of withsranding the harchec: outdoor
environmentz. Designed o contzin coss and enhance produocay-
iy, Tropoa technology provides che backbone for top-performang
ourdoor wirelesz IP nerworks acros: the globe. Az che induarry
continues to evolve, Tropas iz poiced 1o exrend i macker leadershep
through the inrroducson of innovarive productz, and funcdonalicy.
For furcher informanon, wizs us on the web ar www.ropos.com.

Tropos fixed and mobile routers can be used for securely
operating a wide range of services
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