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Executive Summary

The purpose of this test programme was to demonstrate compliance of the Applied Wireless ID Group,
Inc., RFID Reader Module, model: MPR-1510R3.2E against the current 47 CFR 15.247:2005 & RSS-
210 Issue 6:2005. The MPR-1510R3.2E demonstrated compliance with the 47 CFR 15.247:2005 &
RSS-210 Issue 6:2005.

Applied Wireless ID Group, Inc. is the applicant and claimed manufacturer of this tested product. For the
detailed description of this product, please refer to the MPR-1510R3.2E User Manual.

The equipment under test is a frequency hopping system operating in the 902-928MHz band.

The equipment was tested with six protocols:
1) GEN-2 = EPC Classl Generation2
2) 1SOB =1S018000-6 Type B
3) Class-1=EPC Classl
4) Class-0 = EPC Class 0/0+
5) EPC1.19 = EPC V1.19 Rev.2
6) EM = EM Micro

The equipment was tested with the following antennas:
1) Mti, model MT-263003/N; 10 dBi Linear polarization directional antenna (Patch)
2) Snyder Antenna Systems, part # ANT-UHF-1x4-SMA; 2 dBi Dipole antenna (Dipole)

Additional antennas that will be sold with RFID Reader Module:
3) AWID, model HYBRID 915MHz; 6 dBi Circular polarized antenna (Patch)
4) Mti, model MT-262002/N/A; 8 dBi Linear polarization directional antenna (Patch)

The following modification was made to the equipment in order to comply with radiated emissions limits:
A ferrite was added to serial cable near RFID module with 3 turns. Ferrite: FAIR-RITE, Part number:
2643801002.

The test has demonstrated that this unit complies with stipulated standards.

EUT Sample
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1 Technical Details

Purpose

Applicant / Client

Manufacturer

Laboratory performing the tests

Test location(s)

Test report reference number
Date EUT received

Standard applied

Dates of test (from — to)

No of Units:

Equipment Category:
Trade/Product Name:
Type/Model Name/No:
Technical Variants:

FCC ID No.
IC ID No.

Compliance testing of MPR-1510R3.2E with 47
CFR 15.247:2005 & RSS-210 Issue 6:2005

Applied Wireless ID Group, Inc.
382 Route 59, Section 292.
Monsey, NY 10952

Applied Wireless ID Group, Inc.
18300 Sutter Blivd.
Morgan Hill, CA 95037

SIEMIC Labs
2206 Ringwood Avenue
San Jose, CA 95131

SIEMIC Labs
2206 Ringwood Avenue
San Jose, CA 95131

SL06062201-AWID-006

28 April 2006

47 CFR 15.247:2005 & RSS-210 Issue 6:2005
28 April 2006 to 22 June 2006

1

DSS

MPR-1510R3.2E

MPR-1510R3.2E

None

OGSM32EA
6449A-M32EA

Serial# SL06062201-AWID-006
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Applied Wireless ID Group, Inc.
FCCID: OGSM32EA
47 CFR 15.247:2005 & RSS-210 Issue Page

Serial# SL06062201-AWID-006

Issue Date 22 June 2006

7 of 92

2 Tests Required

The product was tested in accordance with the following specifications.

The test results recorded in this Test Report are exclusively referred to the tested sample(s).

Test Standard Description Pass / Fail

47 CFR Part 15.247: 2005 | RSS 210 Issue6: 2005
15.203 Antenna Requirement Pass
15.205 RSS210(A8.5) Restricted Band of Operation Pass
15.207(a) RSSGen(7.2.2) Conducted Emissions Voltage Pass
15.247(a)(1) RSS210(A8.1) Channel Separation Pass
15.247(a)(1) RSS210(A8.1) Occupied Bandwidth Pass
15.247(a)(1) RSS210(A8.1) Number of Hopping Channels Pass
15.247(a)(1) RSS210(A8.1) Time of Occupancy Pass
15.247(b) RSS210(A8.4) Output Power Pass
15.247(c) RSS210(A8.4) Antenna Gain > 6 dBi Pass
15.247(d) RSS210(A8.5) Conducted Spurious Emissions Pass
15.209; 15.247(d) RSS210(A8.5) Radiated Spurious Emissions Pass
15.247(e) RSS210(A8.3) Power Spectral Density N/A*
15.247(f) RSS210(A8.3) Hybrid System Requirement N/A*
15.247(g) RSS210(A8.1) Hopping Capability Pass
15.247(h) RSS210(A8.1) Hopping Coordination Requirement Pass
15.247(i) RSSGen(5.5) Maximum Permissible Exposure Pass

RSSGen(4.8) Receiver Spurious Emissions Pass

ANSI C63.4: 2003

Notes: Deviations to above standards are outlined in specific test sections if applicable.
Cable loss and external attenuation are compensated for in the measurement system when

applicable.

* Equipment is a Frequency Hopping System.
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3 Antenna Requirement

Requirement(s): 47 CFR §15.203

An intentional radiator shall be designed to ensure that no antenna other than that furnished by
the responsible party shall be used with the device.

Antenna requirement must meet at least one of the following:
a) Antenna must be permanently attached to the device.
b) Antenna must use a unique type of connector to attach to the device.

c) Device must be professionally installed. Installer shall be responsible for ensuring that
the correct antenna is employed with the device.

The antenna has its own unique type of connector which meets the requirement.

1) Mti, model MT-263003/N; Reversed polarity TNC (Patch)

2) Snyder Antenna Systems, part # ANT-UHF-1x4-SMA; Reversed polarity TNC (Dipole)
3) AWID, model HYBRID 915MHz; Reversed polarity TNC (Patch)

4) Mti, model MT-262002/N/A; Reversed polarity TNC (Patch)

Note: The RFID Module (EUT) uses an MMCX connector. If the RFID module (EUT) will be installed in
another enclosure, an internal cable of MMCX to reversed polarity TNC will be used. An additional external
cable that will be attached to the antenna is supplied to mate with reversed polarity TNC connector.
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4 Measurements, Examinations and Derived Results

4.1 General observations

Equipment serial number(s)

Module: Part number: Serial number:

MPR-1510R3.2E MPR-1510R3.2E none
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4.2 Test Results

4.2.1 Conducted Emissions Voltage
Requirement(s): 47 CFR §15.207 & RSS-Gen Issue 1(7.2.2)

Procedures:

The EUT and supporting equipment were set up in accordance with the requirements of the standard on
top of a 1.5m x 1m x 0.8m high, non-metallic table. The power supply for the EUT was fed through a
50W/50mH EUT LISN, connected to filtered mains. The RF OUT of the EUT LISN was connected to the
EMI test receiver via a low-loss coaxial cable. All other supporting equipment were powered separately
from another mains.

The EUT was switched on and allowed to warm up to its normal operating condition. The EUT was set to
frequency hopping mode. Preliminary test were made to six protocols with the worse case protocol (EPC
CO0) reported. A scan was made on the NEUTRAL line over the required frequency range using an EMI
test receiver. High peaks, relative to the limit line, were then selected. The EMI test receiver was then
tuned to the selected frequencies and the necessary measurements made with a receiver bandwidth
setting of 10kHz. Quasi-peak and Average measurements were made. The procedure was then repeated
for the PHASE line.
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Results: Note — measurement between Tx and Standby are no different to emissions.

Conducted Emissions Peak Voltage 150kHz to 30MHz

90

Amplitude (dBuV)

Frequency (MHz)

Phase Line Plot at 120Vac, 60Hz

Freq E:::;:I?flt,l?ide Limit Margin Eg;lﬁi Limit Margin
(MHZ (dBuV) (dg';,v) (g%) (dBuV) (dA?;‘g ) E\I/Bc)-;
QP AVG
0.54 34.3 56 -21.7 26.5 46 -19.5
0.7 385 56 -17.5 29.7 46 -16.3
1.019 35.4 56 -20.6 27.4 46 -18.6
112 39 56 -17 30 46 -16
1.374 34.6 56 -21.4 24.3 46 -21.7

Phase Line Table
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Conducted Emissions Peak Voltage 150kHz to 30MHz

90

Amplitude (dBuV)

Frequency (MHz)

Neutral Line Plot at 120Vac, 60Hz

Corrected - ; Corrected - )
- Limit Margin - Limit Margin
Freqg. Amplitude (dBuV) (dB) Amplitude (dBuV) (dB)
(MHz (dBnV) QP QP (dBnV) AVG AVG
QP AVG

0.508 38.3 56 -17.7 30.7 46 -15.3
0.66 40.7 56 -15.3 355 46 -10.5
0.996 39.2 56 -16.8 325 46 -135
133 35.6 56 -204 27.7 46 -18.3
1.975 37.2 56 -18.8 31.2 46 -14.8

Neutral Line Table

Tested By: Kerwinn Corpuz

Date Tested: 21 June 2006
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4.2.2 Occupied Bandwidth
Requirement(s): 47 CFR §15.247(a)(1) & RSS-210 Issue 6(A8.1)

Procedures: The 20dB bandwidths were measured conducted using a spectrum analyzer at low, mid,
and hi channels. 20 dB Bandwidth Limit: <500 kHz.

Results:
Channel Occupied Channel
Plot # Protocol Channel | Frequency | Bandwidth Bandwidth

(MHz) (kHz)
1 GEN-2 Low 902.75 20 dB 75.8
2 GEN-2 Mid 915.25 20dB 75.8
3 GEN-2 High 927.25 20dB 75.8
4 ISOB Low 902.75 20dB 83.3
5 ISOB Mid 915.25 20 dB 85
6 ISOB High 927.25 20 dB 85.8
7 CLASS-1 Low 902.75 20 dB 284.2
8 CLASS-1 Mid 915.25 20dB 283.3
9 CLASS-1 High 927.25 20 dB 285
10 CLASS-0 Low 902.75 20 dB 152.5
11 CLASS-0 Mid 915.25 20 dB 152.5
12 CLASS-0 High 927.25 20 dB 153.3
13 EPC1.19 Low 902.75 20 dB 243.3
14 EPC1.19 Mid 915.25 20dB 243.3
15 EPC1.19 High 927.25 20dB 243.3
16 EM Low 902.75 20dB 1.7
17 EM Mid 915.25 20 dB 1.7
18 EM High 927.25 20 dB 1.7
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Channel Occupied Channel
Plot # Protocol Channel | Frequency | Bandwidth Bandwidth
(MHz) (kHz)
A GEN-2 Low 902.75 99% 274.2
B GEN-2 Mid 915.25 99% 271.7
C GEN-2 High 927.25 99% 271.7
D ISOB Low 902.75 99% 328.3
E ISOB Mid 915.25 99% 325
F ISOB High 927.25 99% 315
G CLASS-1 Low 902.75 99% 415.8
H CLASS-1 Mid 915.25 99% 420
| CLASS-1 High 927.25 99% 402.5
J CLASS-0 Low 902.75 99% 270.8
K CLASS-0 Mid 915.25 99% 269.2
L CLASS-0 High 927.25 99% 265
M EPC1.19 Low 902.75 99% 311.7
N EPC1.19 Mid 915.25 99% 318.3
(0] EPC1.19 High 927.25 99% 318.3
P EM Low 902.75 99% 0.8334
Q EM Mid 915.25 99% 0.8334
R EM High 927.25 99% 0.8334
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ATTEM ZEdB aMkR . L7dB
RL 25. BdEm 18d B~ 75, 8kHz
ﬂ
D
R
CENTER S9HZ. YEREMHz SPAMN S5E@ . Bk Hz
#¥REBL 1. BkHz #¥UBIW 2. BkHz SWP 1. ZB@sac

Plot 1: 20dB Bandwidth (Low) with GEN-2 protocol

ATTEM Z@dB aMKR 4. 58dB
RL 35. @dBm 18d B~ 75. BkHz

I
W

]
R

CENTER 915, 2588MHz SFAM SE8. BkHz
¥REMW 1. BkHz ¥LUEW 3. BkHz SHWF 1.38sec

Plot 2: 20dB Bandwidth (Mid) with GEN-2 protocol
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ATTEM 28dE aMkR -5, @B8d B
RL 25. 8dBm 18d B~ 75, 8kHz
4 )\ ]
D gl
R
CENMTER 927. 258EMH=z SPAM SHEB . BkHz
#REW 1. BkHz ¥UEBEW 3. BkHz SWP 1.368=zec

Plot 3: 20dB Bandwidth (High) with GEN-2 protocol

ATTEM Z@dB aMKR —. 17dB
RL 35. @dBm 18d B~ 83. 3kHz

|
D iy

CENTER 982. YSAEMHz SFAM SE8. BkHz
¥REMW 1. BkHz ¥LUEW 3. BkHz SHWF 1.38sec

Plot 4: 20dB Bandwidth (Low) with ISOB protocol
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ATTEM ZEdB aMkR L. L7dE
RL 25. BdEm 18d B~ 25, BkHz

.
: Wy

CENTER 915. 2588MH=z SPAM SEE. BkHz
¥FRBMW 1. BkHz ¥LUBW 3. BkHz SHP 1. 3Bsec

Plot 5: 20dB Bandwidth (Mid) with ISOB protocol

ATTEM 3E@dB aMKRE —3. 17dB
RL 35. BdBm 1ad B~ 35. BkHz
J\LA a
D Ui
R
CEMTER 227, ZEBEMHz SFAM SB8. BkHz
¥FEEMW 1. 8kHz ¥LEL 2. BkHz SHWF 1.3Z8=zec

Plot 6: 20dB Bandwidth (High) with ISOB protocol
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ATTEM 28dE alMkR —. 17dB
RL 25. 8dBm 18d B~ 284 . ZkHz

b g

CENTER 982Z. YSAEMHz SPAM SEE. BkHz
¥FRBMW 3. BkHz ¥LUBW 1BkHz SHP 148ms

Plot 7: 20dB Bandwidth (Low) with CLASS-1 protocol

ATTEM Z@dB aMKR -3, 58dB
RL 35. @dBm 18d B~ 283 . 3kHz

i thwhwﬂwmw

R

CENTER 915, 2588MHz SFAM SE8. BkHz
¥REMW 3. BkHz ¥LUEW 18kHz SHF 148me

Plot 8: 20dB Bandwidth (Mid) with CLASS-1 protocol
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ATTEM 28dE aMkR . 17dE
RL 25. 8dBm 18d B~ 285 . Bk Hz
i i /\ A .
Dﬂwfkwww!hMMm/ LhﬂMJLWWWJMWﬂﬂj\khW
R
CENMTER 927. 258EMH=z SPAM SHEB . BkHz
#REW 2. BkHz #¥UEBLW 1BkH=z SHP 148m=

Plot 9: 20dB Bandwidth (High) with CLASS-1 protocol

ATTEM Z@dB aMKR . 23dB
RL 35. @dBm 18d B~ 152 EkHz

iy
P CAR LT

CENTER 982. YSAEMHz SFAM SE8. BkHz
¥REMW 3. BkHz ¥LUEW 18kHz SHF 148me

Plot 10: 20dB Bandwidth (Low) with CLASS-0 protocol
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ATTEM 28dE aMkR . 17dE
RL 25. 8dBm 18d B~ 152 . Sk H=z

A
DMW VVM/\WW

CENTER 915. 2588MH=z SPAM SEE. BkHz
¥FRBMW 3. BkHz ¥LUBW 1BkHz SHP 148ms

Plot 11: 20dB Bandwidth (Mid) with CLASS-0 protocol

ATTEM Z@dB aMKR . 23dB
RL 35. @dBm 18d B~ 153 ZkHz

g Wﬁﬂ/ﬂ/\\ww

CENTER 927. 2588MHz SFAM SE8. BkHz
¥REMW 3. BkHz ¥LUEW 18kHz SHF 148me

Plot 12: 20dB Bandwidth (High) with CLASS-0 protocol
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ATTEM 28dE aMkR BdB
RL 25. 8dBm 18d B~ 243, 3k Hz

CENTER 982Z. YSAEMHz SPAM SEE. BkHz
¥FRBMW 3. BkHz ¥LUBW 1BkHz SHP 148ms

Plot 13: 20dB Bandwidth (Low) with EPC1.19 protocol

ATTEM Z@dB aMKR —. 5@8dB
RL 35. @dBm 18d B~ 243 . 3kHz

Sy
A

CENTER 915, 2588MHz SFAM SE8. BkHz
¥REMW 3. BkHz ¥LUEW 18kHz SHF 148me

Plot 14: 20dB Bandwidth (Mid) with EPC1.19 protocol
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ATTEM 28dE alMkR —. 283dB
RL 25. 8dBm 18d B~ 243, 3k Hz

AT
A,

CENTER 927. 258E8MH=z SPAM SEE. BkHz
¥FRBMW 3. BkHz ¥LUBW 1BkHz SHP 148ms

Plot 15: 20dB Bandwidth (High) with EPC1.19 protocol

ATTEM Z@dB aMKR 32, 66dB

RL 35. @dBm 18d B~ 1. 7kHz
]
R

CENTER 982. YSAEMHz SFAM SE8. BkHz
¥REW ZIBEHz ¥LUEW 1.BkHz SHWF 14. Bsec

Plot 16: 20dB Bandwidth (Low) with EM protocol
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ATTEM 28dE aMkR 28, EEdB
RL 25. 8dBm 18d B~ 1. PkH=z
]
R
CEMTER 915, 258EMH=z SPAM SHEB . BkHz
#REBW ZEBEH=z #¥UEBEW 1. EBkHz SHP 14 Bzec

Plot 17: 20dB Bandwidth (Mid) with EM protocol

ATTEM Z@dB aMKR Z29.83dB

RL 35. @dBm 18d B~ 1. 7kHz
]
R

CENTER 927. 2588MHz SFAM SE8. BkHz
¥REW ZIBEHz ¥LUEW 1.BkHz SHWF 14. Bsec

Plot 18: 20dB Bandwidth (High) with EM protocol
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ATTEM ZEdB aMkR 2. 17dB
FL 35. BdBm 18d B~ 274 ZkHz

OCCUPIED BM
66T 53] @B
Dz7a

CENTER 982. YSAEMHz SFAM SE8. BkHz
¥REMW 3. BkHz ¥LUEW 18kHz SHF 148me

Plot A: 99% Bandwidth (Low) with GEN-2 protocol

ATTEM Z@dE alMKR 2. 832dB
RL 25. @dBm 18d B~ 271l.7TkHz

QCCURPIED BM
#OCT 99,84

D71 vkH

CENTER 915. 2588MH=z SPAM SEE. BkHz
¥FRBMW 3. BkHz ¥LUBW 1BkHz SHP 148ms

Plot B: 99% Bandwidth (Mid) with GEN-2 protocol
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ATTEM 28dE alMkR 4. 283dB
RL 25. 8dBm 18d B~ 271. TkHz

QCCURPIED BM
#OCT 99,84

D71 vkH

CENTER 927. 258E8MH=z SPAM SEE. BkHz
¥FRBMW 3. BkHz ¥LUBW 1BkHz SHP 148ms

Plot C: 99% Bandwidth (High) with GEN-2 protocol

ATTEM Z@dB aMKR . E7dB
RL 35. @dBm 18d B~ 328 . 3kHz

OCCUPIED
#¥0CT 99

D[ 3ze3

CENTER 982. YSAEMHz SFAM SE8. BkHz
¥REMW 18kHz ¥LUEW SEkHz SHF S@. Bme

Plot D: 99% Bandwidth (Low) with ISOB protocol
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ATTEM 28dE aMkR BdB
RL 25. 8dBm 18d B~ 225 . Bk H=z

QCCURIED
#0OCT 99

CENTER 915. 2588MH=z SPAM SEE. BkHz
#¥RBMW 18kH=z ¥LUBW 3EkHz SHP S5@. Gms

Plot E: 99% Bandwidth (Mid) with ISOB protocol

ATTEM Z@dB aMKR 2. 16dB
RL 35. @dBm 18d B~ 315. BkHz

OCCUPIED
#¥0CT 93]

CENTER 927. 2588MHz SFAM SE8. BkHz
¥REMW 18kHz ¥LUEW SEkHz SHF S@. Bme

Plot F: 99% Bandwidth (High) with ISOB protocol
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ATTEM 28dE alMkR — . EBE7dB
RL 25. 8dBm 18d B~ 415, BkHz

CENTER 982Z. YSAEMHz SPAM SEE. BkHz
#¥RBMW 18kH=z ¥LUBW 3EkHz SHP S5@. Gms

Plot G: 99% Bandwidth (Low) with CLASS-1 protocol

ATTEM Z@dE alMKR —. 282dB
RL 25. @dBm 18d B~ 428 . Bk Hz

CENTER 915. 2588MH=z SPAM SEE. BkHz
#¥RBMW 18kH=z ¥LUBW 3EkHz SHP S5@. Gms

Plot H: 99% Bandwidth (Mid) with CLASS-1 protocol
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ATTEM 28dE aMkR —4, 58d B
RL 25. 8dBm 18d B~ 482 . EkHz

CENTER 927. 258E8MH=z SPAM SEE. BkHz
#¥RBMW 18kH=z ¥LUBW 3EkHz SHP S5@. Gms

Plot I: 99% Bandwidth (High) with CLASS-1 protocol

ATTEM Z@dB aMKR —1.83dB
RL 35. @dBm 18d B~ 278 . 8k Hz

OCCUPIED B
#¥OCT 99688

D zre [ ekhz

CENTER 982. YSAEMHz SFAM SE8. BkHz
¥REMW 3. BkHz ¥LUEW 18kHz SHF 148me

Plot J: 99% Bandwidth (Low) with CLASS-0 protocol
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ATTEM 28dE aMkR —3. 22dB
RL 25. 8dBm 18d B~ 269 . ZkH=z

OCCUPIED BM
Z06¢ 99 @
D ZE9 | 2k Hz

CENTER 915. 2588MH=z SPAM SEE. BkHz
¥FRBMW 3. BkHz ¥LUBW 1BkHz SHP 148ms

Plot K: 99% Bandwidth (Mid) with CLASS-0 protocol

ATTEM Z@dB aMKR . E7dB
RL 35. @dBm 18d B~ 265 . Bk Hz

OCCUPIED BM
%6CC 53] @
D z65 [ @kH=

CENTER 927. 2588MHz SFAM SE8. BkHz
¥REMW 3. BkHz ¥LUEW 18kHz SHF 148me

Plot L: 99% Bandwidth (High) with CLASS-0 protocol


http://www.siemic.com

iﬂl\ Title:  Applied Wireless ID Group, Inc. Serial# SL06062201-AWID-006

FCCID: OGSM32EA Issue Date 22 June 2006
SIEMIC 1o: 47 CFR 15.247:2005 & RSS-210 Issue Page 30 of 92
6:2005
www.siemic.com
ATTEM 28dE alMkR 2.58dB
RL 25. 8dBm 18d B~ 211, FkH=z

QCCURPIED BM
#0OCT 99

CENTER 982Z. YSAEMHz SPAM SEE. BkHz
#¥RBMW 18kH=z ¥LUBW 3EkHz SHP S5@. Gms

Plot M: 99% Bandwidth (Low) with EPC1.19 protocol

ATTEM Z@dB aMKR 4. B@8dB
RL 35. @dBm 18d B~ 318. 3kHz

OCCUPIED
#¥0CT 99

CENTER 915, 2588MHz SFAM SE8. BkHz
¥REMW 18kHz ¥LUEW SEkHz SHF S@. Bme

Plot N: 99% Bandwidth (Mid) with EPC1.19 protocol
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ATTEM 28dE alMkR 4. 58dB
RL 25. 8dBm 18d B~ 218, ZkH=z

QCCURIED
#0OCT 99

CENTER 927. 258E8MH=z SPAM SEE. BkHz
#¥RBMW 18kH=z ¥LUBW 3EkHz SHP S5@. Gms

Plot O: 99% Bandwidth (High) with EPC1.19 protocol

ATTEM 3EdE aMKR BdE
RL 35. BdBm 18d B~ BHz
OCCUPIED BM
66T 53] @B
D e33]4Hz

CENTER 982. YSAEMHz SFAM SE8. BkHz
¥REW ZIBEHz ¥LUEW 1.BkHz SHWF 14. Bsec

Plot P: 99% Bandwidth (Low) with EM protocol
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ATTEM 28dE aMkR BdB
RL 25. 8dBm 18d B~ EBHz

CCURPIED BM

o
Z06¢ 39] Ao
D a33]4Hz

CENTER 982Z. YSAEMHz SPAM SEE. BkHz
¥RBW 3IEEHz ¥LUEBW 1. BkHz SHFP 14 Bsec

Plot Q: 99% Bandwidth (Mid) with EM protocol

ATTEM 3EdE aMKR —.33dE
RL 35. BdBm 18d B~ SEEHZ
OCCUPIED BM
66T 53] @B
D e33]4Hz

CENTER 927. 2588MHz SFAM SE8. BkHz
¥REW ZIBEHz ¥LUEW 1.BkHz SHWF 14. Bsec

Plot R: 99% Bandwidth (High) with EM protocol

Tested By: Kerwinn Corpuz

Date Tested: 02 May and 02 June 2006
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4.2.3 Carrier Frequency Separation
Requirement(s): 47 CFR §15.247(a)(1) & RSS-210 (A8.1)

Procedures: The carrier frequency separation measurement was taken conducted using a spectrum
analyzer.

Results:
Carrier Frequency
Plot# Separation (MHz)
19 0.500
ATTEMN 3@dE aMkR BdB
FL 35. BdBEm 1E8d B~ SEEkH=z

AN

O

CENTER 915, 258MH=z SPAM 2. B888MHz
¥RBMW 18BkHz ¥LUBIW 18BkHz SHP S5@. Gms

Plot 19: Carrier Frequency Separation

Tested By: Kerwinn Corpuz

Date Tested: 02 May 2006
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4.2.4 Number of Hopping Channels
Requirement(s): 47 CFR §15.247(a)(1) & RSS-210 (A8.1)

Procedures: The number of hopping channels was measured conducted with a spectrum analyzer.

Results:
Number of Hopping
Flets Channels
20 50

ATTEM Z@dB

RL 35. @dBm 18d B~

]

R

START SBZ.88MHz STOF 29Z8. BEMHz
¥REMW 1B8BkHz ¥LUEW 18BkHz SHF S@. Bme

Plot 20: Number of Hopping Channels

Tested By: Kerwinn Corpuz

Date Tested: 02 May 2006
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4.2.5 Time of Occupancy
Requirement(s): 47 CFR §15.247(a)(1) & RSS-210 (A8.1)

The average time of occupancy shall not be greater than 0.4 second within a 20 second
period.

Procedures: The time of occupancy was measured conducted with a spectrum analyzer.

Results:
Plot # Time of Occupancy
(sec)
21to0 22 0.3978

Dwell time = 0.3 sec
Time between occupancy = 15.083 sec
Time of occupancy = period / time between occupancy * dwell time

Therefore; 20 / 15.083 * 0.3 = 0.3978 second

ATTEM Z@dB aMKR BdE
RL 35. @dBm 18d B~ 3688 . Bms

mmmmww

CENTER 915, Z50EBEMHz SFAM BHz
¥REMW 18kHz ¥LUEW 18kHz ¥SHWF 1. B8sec

Plot 21: Dwell Time (1 of 2)
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ATTEM 28dE aMkR . 17dE
RL 25. 8dBm 18d B~ 15, B83=zec
]
R

CENTER 915, Z250E8BEMH=z SPAM BHz
#¥RBMW 18kH=z ¥LUBW 1BkHz ¥SHWP 25, Bsec

Plot 22: Time between Occupancy (2 of 2)

Tested By: Kerwinn Corpuz

Date Tested: 02 May 2006
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4.2.6 Peak Output Power

Requirement(s): 47 CFR §15.247(b) & RSS-210 (A8.4)

Procedures: The peak output power was measured conducted using a spectrum analyzer at low, mid,
and hi channels. The highest antenna gain that will be used is 10 dBi, therefore the peak
power output limit is 0.4 watt (26 dBm).

To maintain the output power below the limit, the software output attenuation index was set
to 203.

Reference level offset to spectrum analyzer: 20.1 dB (attenuator + cable loss)

Results:
Plot # Protocol Channel F(r:ehqaunennecly FEl [Py
(MHzZ) (dBm)
23 GEN-2 Low 902.75 25.33
24 GEN-2 Mid 915.25 25.67
25 GEN-2 High 927.25 25.83
26 ISOB Low 902.75 25.17
27 ISOB Mid 915.25 25.5
28 ISOB High 927.25 25.83
29 CLASS-1 Low 902.75 25.17
30 CLASS-1 Mid 915.25 255
31 CLASS-1 High 927.25 25.83
32 CLASS-0 Low 902.75 25.17
33 CLASS-0 Mid 915.25 255
34 CLASS-0 High 927.25 25.83
35 EPC1.19 Low 902.75 25.17
36 EPC1.19 Mid 915.25 255
37 EPC1.19 High 927.25 25.83
38 EM Low 902.75 25.17
39 EM Mid 915.25 255
40 EM High 927.25 25.67
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ATTEM ZBdE MER Z25. 22dEBEm
RL 28. 8dBm 18d B~ 982, YEEMHz
]
R
CEMTER 9B8Z. YSEMH=z SPAM 5. BEEMHz
#REW 1. BMH=z ¥UEBEW 3. EBMHz SHUP 5@. Bms

Plot 23: Peak Power (Low) with GEN-2 protocol

ATTEM Z@dB MER Z25.E7dEm

RL 38. &dBm 18d B~ 915 . ZAEMHz
]
R

CENMTER 915, 258MHz SFAM 5. B88MHz
¥REMW 1. B8MHz ¥LUEW 3. BMHz SHF S@. Bme

Plot 24: Peak Power (Mid) with GEN-2 protocol
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ATTEM ZBdE MER Z5.282dEBEm
RL 28. 8dBm 18d B~ 927 . 158MHz
]
R
CEMTER 927. 258MH=z SPAM 5. BEEMHz
#REW 1. BMH=z ¥UEBEW 3. EBMHz SHUP 5@. Bms

Plot 25: Peak Power (High) with GEN-2 protocol

ATTEM Z@dB MER Z25.17dEm

RL 38. &dBm 18d B~ 982 . TAEMHz
]
R

CENTER 982, VS@MHz SFAM 5. B88MHz
¥REMW 1. B8MHz ¥LUEW 3. BMHz SHF S@. Bme

Plot 26: Peak Power (Low) with ISOB protocol
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ATTEM ZBdE MER Z5.S@dEm
RL 28. 8dBm 18d B~ 915, 233MHz
]
R
CEMTER 915. 256MH=z SPAM 5. BEEMHz
#REW 1. BMH=z ¥UEBEW 3. EBMHz SHUP 5@. Bms

Plot 27: Peak Power (Mid) with ISOB protocol

ATTEM Z@dB MER Z25.83dEm

RL 38. &dBm 18d B~ 927 . ZBEMHz
]
R

CENTER 927. 258MHz SFAM 5. B88MHz
¥REMW 1. B8MHz ¥LUEW 3. BMHz SHF S@. Bme

Plot 28: Peak Power (High) with ISOB protocol
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ATTEM ZBdE MER Z5. L7FdEBEm
RL 28. 8dBm 18d B~ 9Bz, YEBMHz
]
R
CEMTER 9B8Z. YSEMH=z SPAM 5. BEEMHz
#REW 1. BMH=z ¥UEBEW 3. EBMHz SHUP 5@. Bms

Plot 29: Peak Power (Low) with CLASS-1 protocol

ATTEM Z@dB MER Z25.58dEm

RL 38. &dBm 18d B~ 915, Z17MHz
]
R

CENMTER 915, 258MHz SFAM 5. B88MHz
¥REMW 1. B8MHz ¥LUEW 3. BMHz SHF S@. Bme

Plot 30: Peak Power (Mid) with CLASS-1 protocol
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ATTEM ZBdE MER Z5.282dEBEm
RL 28. 8dBm 18d B~ 927 . 21l 7MHz
]
R
CEMTER 927. 258MH=z SPAM 5. BEEMHz
#REW 1. BMH=z ¥UEBEW 3. EBMHz SHUP 5@. Bms

Plot 31: Peak Power (High) with CLASS-1 protocol

ATTEM Z@dB MER Z25.17dEm

RL 38. &dBm 18d B~ 982 . TAEMHz
]
R

CENTER 982, VS@MHz SFAM 5. B88MHz
¥REMW 1. B8MHz ¥LUEW 3. BMHz SHF S@. Bme

Plot 32: Peak Power (Low) with CLASS-0 protocol
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ATTEM ZBdE MER Z5.S@dEm
RL 28. 8dBm 18d B~ 915, Z58MHz
]
R
CEMTER 915. 256MH=z SPAM 5. BEEMHz
#REW 1. BMH=z ¥UEBEW 3. EBMHz SHUP 5@. Bms

Plot 33: Peak Power (Mid) with CLASS-0 protocol

ATTEM Z@dB MER Z25.83dEm
RL 38. &dBm 18d B~ 927 . 192MHz

e T L]

O

CENTER 927. 258MHz SFAM 5. B88MHz
¥REMW 1. B8MHz ¥LUEW 3. BMHz SHF S@. Bme

Plot 34: Peak Power (High) with CLASS-0 protocol


http://www.siemic.com

®

Title:  Applied Wireless ID Group, Inc. Serial# SL06062201-AWID-006
FCCID: OGSM32EA Issue Date 22 June 2006
SIEMIC 1o 47 CFR 15.247:2005 & RSS-210 Issue Page 44 of 92
6:2005
WWw.siemic.com
ATTEM Z@dE MR 25, 17dBm
RL 28. 8dBm 18d B~ 982 . BT EMHz
]
R
CEMTER 982. YEBMH= SPAM 5. BEEMH=
#¥REBEW 1. BMH=z ¥UEBKW 2. 8MH=z SWP 58. Bms

Plot 35: Peak Power (Low) with EPC1.19 protocol

ATTEM Z@dB MER Z25.58dEm

RL 38. &dBm 18d B~ 915 . Z58MHz
]
R

CENMTER 915, 258MHz SFAM 5. B88MHz
¥REMW 1. B8MHz ¥LUEW 3. BMHz SHF S@. Bme

Plot 36: Peak Power (Mid) with EPC1.19 protocol
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ATTEM ZBdE MER Z5.282dEBEm
RL 28. 8dBm 18d B~ 927 . 192MHz
]
R
CEMTER 927. 258MH=z SPAM 5. BEEMHz
#REW 1. BMH=z ¥UEBEW 3. EBMHz SHUP 5@. Bms

Plot 37: Peak Power (High) with EPC1.19 protocol

ATTEM Z@dB MER Z25.17dEm

RL 38. &dBm 18d B~ 982 . 73IZMHz
]
R

CENTER 982, VS@MHz SFAM 5. B88MHz
¥REMW 1. B8MHz ¥LUEW 3. BMHz SHF S@. Bme

Plot 38: Peak Power (Low) with EM protocol
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ATTEM ZBdE MER Z5.S@dEm
RL 28. 8dBm 18d B~ 915, Z58MHz
]
R
CEMTER 915. 256MH=z SPAM 5. BEEMHz
#REW 1. BMH=z ¥UEBEW 3. EBMHz SHUP 5@. Bms

Plot 39: Peak Power (Mid) with EM protocol

ATTEM Z@dB MER Z25.E7dEm

RL 38. &dBm 18d B~ 927 . 167MHz
]
R

CENTER 927. 258MHz SFAM 5. B88MHz
¥REMW 1. B8MHz ¥LUEW 3. BMHz SHF S@. Bme

Plot 40: Peak Power (High) with EM protocol

Tested By: Kerwinn Corpuz

Date Tested: 21 June 2006
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4.2.7 Spurious Emissions at Antenna Terminals
Requirement(s): 47 CFR §15.247(d) & RSS-210 (A8.5)

Procedures: The conducted spurious emissions were measured conducted using a spectrum analyzer at
low, mid, and hi channels.

Results:
Channel
Plots # Protocol Channel Frequency Pass/Fail
(MHz)
41 GEN-2 Low 902.75 Pass
42 GEN-2 Mid 915.25 Pass
43 GEN-2 High 927.25 Pass
44 ISOB Low 902.75 Pass
45 ISOB Mid 915.25 Pass
46 ISOB High 927.25 Pass
47 CLASS-1 Low 902.75 Pass
48 CLASS-1 Mid 915.25 Pass
49 CLASS-1 High 927.25 Pass
50 CLASS-0 Low 902.75 Pass
51 CLASS-0 Mid 915.25 Pass
52 CLASS-0 High 927.25 Pass
53 EPC1.19 Low 902.75 Pass
54 EPC1.19 Mid 915.25 Pass
55 EPC1.19 High 927.25 Pass
56 EM Low 902.75 Pass
57 EM Mid 915.25 Pass
58 EM High 927.25 Pass

Note: Emission over the limit line in the following plots is the fundamental.
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ATTEM 28dE MR —-29. 17dEBEm
RL 25. 8dBm 18d B~ 2. 589GH=

OISFLAY  LIMNE
ER dBm

WMWM

START ZBMHz STOP 18, B8EGHz
¥RBMW 18BkHz ¥LUBW ZEBkHz SHFP Z.5Bsec

Plot 41: Conducted Spurious Emissions (Low) with GEN-2 protocol

ATTEM Z@dE MER —-29. 23d Bm
RL 25. @dBm 18d B~ 2. B39GHz

DISRFLAY | LIME
9.7 dBm

MW%WW”

START 2@MH=z STORP 18. BREAGH=z
¥REMW 1B8BkHz ¥LUEW ZEBkHz SHWF Z.E5Bsec

Plot 42: Conducted Spurious Emissions (Mid) with GEN-2 protocol
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ATTEM 28dE MR —-Z8. EYdEBEm
RL 25. 8dBm 18d B~ 2. TE5GH=z

OISFLAY LIMNE
7|[dEm

1

MMMW

START ZBMHz STOP 18, B8EGHz
¥RBMW 18BkHz ¥LUBW ZEBkHz SHFP Z.5Bsec

Plot 43: Conducted Spurious Emissions (High) with GEN-2 protocol

ATTEM Z@dB MER —38. 33d Bm
RL 35. @dBm 18d B~ 2. 822GHz

OISRLAY | LIME
o 9. 5[ dEm

WW

START ZBMHz STOF 18. B8E8GHz
¥REMW 1B8BkHz ¥LUEW 18BkHz SHWF Z.E5Bsec

Plot 44: Conducted Spurious Emissions (Low) with ISOB protocol
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ATTEM 28dE MR —-28. 82dBm
RL 25. 8dBm 18d B~ 2. 822GH=z

OISFLAY LIMNE
S[[dBm

WW

START ZBMHz STOP 18, B8EGHz
¥RBMW 18BkHz ¥LUBIW 18BkHz SHFP Z.5Bsec

Plot 45: Conducted Spurious Emissions (Mid) with ISOB protocol

ATTEM Z@dB MER —-32. 67dBm
RL 35. @dBm 18d B~ Z.838GHz
OISRFLAY | LIME
9. 5[ dEm
]
R

WMWW

START ZBMHz STOF 18. B8E8GHz
¥REMW 1B8BkHz ¥LUEW SEkHz SHWF 8. 4Bsec

Plot 46: Conducted Spurious Emissions (High) with ISOB protocol
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ATTEM 28dE MR —-28. 22dEBm
RL 25. 8dBm 18d B~ 2. 822GH=z

OISFLAY  LIMNE
S dBm

WMWWW

START ZBMHz STOP 18, B8EGHz
¥RBMW 18BkHz ¥LUBIW 18BkHz SHFP Z.5Bsec

Plot 47: Conducted Spurious Emissions (Low) with CLASS-1 protocol

ATTEM Z@dB MER —38. B8d Bm
RL 35. @dBm 18d B~ 2. 8B5GHz

OISRFLAY | LIME
S dEm

MMMWWWM

START ZBMHz STOF 18. B8E8GHz
¥REMW 1B8BkHz ¥LUEW 18BkHz SHWF Z.E5Bsec

Plot 48: Conducted Spurious Emissions (Mid) with CLASS-1 protocol
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Plot 49: Conducted Spurious Emissions (High) with CLASS-1 protocol

ATTEM Z@dB MER —-239. 17dBm
RL 35. @dBm 18d B~ 2. 822GHz
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START ZBMHz STOF 18. B8E8GHz
¥REMW 1B8BkHz ¥LUEW ZEBkHz SHWF Z.E5Bsec

Plot 50: Conducted Spurious Emissions (Low) with CLASS-0 protocol
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Plot 51: Conducted Spurious Emissions (Mid) with CLASS-0 protocol

ATTEM Z@dB MER —-23. 33d Bm
RL 35. @dBm 18d B~ 2. 822GHz
OISFLAY | LIME
9. 5[ dEm
]
R

WMWWW

START ZBMHz STOF 18. B8E8GHz
¥REMW 1B8BkHz ¥LUEW ZEBkHz SHWF Z.E5Bsec

Plot 52: Conducted Spurious Emissions (High) with CLASS-0 protocol
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Plot 53: Conducted Spurious Emissions (Low) with EPC1.19 protocol

ATTEM Z@dB MER —-23. 33d Bm
RL 35. @dBm 18d B~ 2. 822GHz
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Plot 54: Conducted Spurious Emissions (Mid) with EPC1.19 protocol
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Plot 55: Conducted Spurious Emissions (High) with EPC1.19 protocol

ATTEM Z@dB MR —-28. 83d Bm
RL 35. @dBm 18d B~ 2. 822GHz

OISRLAY | LIME
o 9. 5[ dEm

MMW

START ZBMHz STOF 18. B8E8GHz
¥REMW 1B8BkHz ¥LUEW ZEBkHz SHWF Z.E5Bsec

Plot 56: Conducted Spurious Emissions (Low) with EM protocol
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Plot 57: Conducted Spurious Emissions (Mid) with EM protocol

ATTEM Z@dB MER —-28. 33d Bm
RL 35. @dBm 18d B~ 2. 8B5GHz
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Plot 58: Conducted Spurious Emissions (High) with EM protocol

Tested By: Kerwinn Corpuz

Date Tested: 02 May and 02 June 2006
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4.2.8 Radiated Spurious Emissions <1 GHz

Requirement(s): 47 CFR §15.247(d) & RSS-210 (A8.5)

Procedures: Radiated emissions were measured according to ANSI C63.4. The EUT was set to transmit
at the highest output power. The EUT was set to transmit at mid channel. Note that setting
the channel other than mid, the spurious emissions are the same. For dipole antenna,
preliminary test were performed to 3 orthogonal axis and found X axis as the worse case.
Preliminary test were made to six protocols with the worse case protocol (EPC CO0) reported.

The limit is converted from microvolts/meter to decibel microvolts/meter.

Sample Calculation: Corrected Amplitude = Raw Amplitude(dBuV/m) + ACF(dB) + Cable Loss(dB)

Results:
Vertica Polarization Horizontal Polarization
120 Radiated Emissions Peak E-Field 30MHz to 1 GHz
110 0y
100
90 - 1]
80
E
> 70
=]
o
S 60
[
he) | C—— |
2 50
(=X
£ '
b " Mwmww*
% ‘ ‘ e
20
10 1
0
30 130 230 330 430 530 630 730 830 930
Frequency (MHz)

Radiated Emissions Plot with 10 dBi Patch Antenna

Freq Peak Corrected Limit Delta | Polarization
at 3m

(MHz) (dBpV/m) (dBpuV/m) | (dB) (VIH)

960.04 48.6 54 -5.4 H

960.62 48.2 54 -5.8 H

963.72 47.6 54 -6.4 H

966.05 45.1 54 -8.9 H

Radiated Emissions Data with 10 dBi Patch Antenna
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Vertical Polarization Horizontal Polarization

120 diated Emissions Peak E-Field 30MHz to 1 GHz

110 4

100

90

80

70

60

50 A

Amplitude (dBuV/m)

40 :
. WW%WW‘IW“W“ .
20 A

10

B>

0

30 130 230 330 430 530 630 730 830 930
Frequency (MHz)

Radiated Emissions Plot with 2 dBi Dipole Antenna

Freq Peak Corrected Limit Delta | Polarization
at 3m
(MHz) (dBpV/m) (dBpuV/m) | (dB) (VIH)
63.85 36.4 40 -3.6 \%
105.76 36.4 43.5 -7.1 Vv
133.4 38.4 43.5 -5.1 Vv
140 37.6 43.5 -5.9 \Y

Radiated Emissions Data with 2 dBi Dipole Antenna

Tested By: Kerwinn Corpuz

Date Tested: 03 May and 20 June 2006
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4.2.9 Radiated Spurious Emissions > 1 GHz
Requirement(s): 47 CFR §15.247(d) & RSS-210 (A8.5)

Procedures: Equipment was setup in a semi-anechoic chamber. For measurements above 1 GHz an
average measurement was taken with a 10Hz video bandwidth. The EUT was tested at low, mid and high
with the highest output power. The EUT was tested with six protocols with the worse case protocol (EPC
CO0) reported. Investigated up to 10™ harmonic of the operating frequency.

For dipole antenna, preliminary test were performed to 3 orthogonal axes and found X axis as the worse case.

Sample Calculation:

EUT Field Strength = Raw Amplitude(dBuV/m) — Amplifier Gain(dB) + Antenna Factor(dB) + Cable
Loss(dB) + Filter Attenuation(dB, if used)

Results:

fo =0.90275 GHz (Low) with 10 dBi Patch antenna

Frequency | Azimuth Detector PQ?i?aE%n A:;%Ea Aml?aﬁltvude APrzsp ACF CI:_?SI: Ac\;r%r;:roﬁt::fii IE@'?['; Delta
@3m @3m
(GH2) (degrees) | (Pk/Avg) (VIH) (m) (dBuv/m) (dB) (dB) (dB) (dBuv/m) | (dBuV/m) (dB)
2.70825 180 Pk \Y 11 56 32.68 29.46 2.36 55.13 74 -18.87
2.70825 180 Avg \% 11 515 32.68 29.46 2.36 50.63 54 -3.37
2.70825 230 Pk H 11 55.2 32.68 29.57 2.36 54.44 74 -19.56
2.70825 230 Avg H 11 50.3 32.68 29.57 2.36 49.54 54 -4.46
1.8055 190 Pk Y 11 513 32.20 26.92 184 47.86 74 -26.14
1.8055 190 Avg Y 11 46.4 32.20 26.92 184 42.96 54 -11.04
1.8055 180 Pk H 11 49.3 32.20 26.94 184 45.88 74 -28.12
1.8055 180 Avg H 11 43.3 32.20 26.94 184 39.88 54 -14.12
3.611 10 Pk \Y 11 51.3 33.34 31.63 2.65 52.23 74 -21.77
3.611 10 Avg \Y 11 44.7 33.34 31.63 2.65 45.63 54 -8.37
3.611 45 Pk H 11 50.1 33.34 3156 2.65 50.97 74 -23.03
3.611 45 Avg H 11 42,6 33.34 31.56 2.65 43.47 54 -10.53
451375 170 Pk \% 11 48.9 3331 32.15 3.30 51.05 74 -22.95
451375 170 Avg \% 11 421 3331 32.15 3.30 44.25 54 -9.75
451375 260 Pk H 11 46.4 3331 32.09 3.30 48.49 74 -25.51
451375 260 Avg H 11 35.8 3331 32.09 3.30 37.89 54 -16.11

Note: Emissions after 5" harmonic measured noise floor.
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f, = 0.91525 GHz (Mid) with 10 dBi Patch antenna

Frequency Azimuth Detector P?I ;t'i?;i%n AHn;%Ea Am?)lailtvude AP[;ep ACF (Il_e;);e A%?:;ﬁf::i Ia)r;;t] Delta
@3m @3m
(GHz) (degrees) | (Pk/Avg) (V/H) (m) (dBuV/m) (dB) (dB) (dB) | (dBuv/m) | (dBuV/m) (dB)
1.8305 200 Pk \% 11 53 3221 2704 | 1.86 49.69 74 -24.31
1.8305 200 Avg \% 11 48.1 3221 2704 | 1.86 44.79 54 -9.21
1.8305 165 Pk H 11 53.5 3221 2706 | 1.86 50.21 74 -23.79
1.8305 165 Avg H 11 483 3221 2706 | 1.86 45,01 54 -8.99
2.74575 180 Pk \Y 11 55.8 32.69 2970 | 236 55.17 74 -18.83
2.74575 180 Avg v 11 50.4 32.69 2970 | 236 49.77 54 -4.23
2.74575 22 Pk H 11 53 32.69 2984 | 236 52,51 74 -21.49
2.74575 225 Avg H 11 47 32.69 2984 | 236 46.51 54 -7.49
3.661 145 Pk \Y 11 53.3 33.42 3172 | 273 54.34 74 -19.66
3.661 145 Avg \Y 11 46.7 33.42 3172 | 273 47.74 54 -6.26
3.661 235 Pk H 11 49.6 33.42 3166 | 273 50.57 74 -23.43
3.661 235 Avg H 11 41.2 33.42 3166 | 273 4217 54 -11.83
457625 175 Pk v 11 475 33.37 3221 | 333 49.68 74 -24.32
457625 175 Avg \Y 11 41 33.37 3221 | 333 43.18 54 -10.82
457625 260 Pk H 11 46 33.37 3215 | 333 48.11 74 -25.89
457625 260 Avg H 11 35.6 33.37 3215 | 333 37.71 54 -16.29
Note: Emissions after 5" harmonic measured noise floor.
f, = 0.92725 GHz (High) with 10 dBi Patch antenna
Frequency | Azimuth Detector P?Igt'i?e?i%n AHn;%';:ta Am%ﬁltvude APr:$p ACF cl:_?sl: fﬁqgﬁi IE@'E'; Delta
@3m @3m
(GH2) (degress) | (Pk/Avg) (VIH) (m) (dBuv/m) | (dB) (@B) | (d@B) | (dBuv/im) | (dBuv/m) (dB)
1.8545 190 Pk Y 11 53 32.23 2716 | 1.88 49.81 74 -24.19
1.8545 190 Avg \% 11 485 32.23 2716 | 1.88 45.31 54 -8.69
1.8545 140 Pk H 11 52.3 32.23 2717 | 1.88 49.13 74 -24.87
1.8545 140 Avg H 11 47 32.23 27.17 1.88 43.83 54 -10.17
278175 170 Pk v 11 53.1 32.70 2994 | 237 52.70 74 -21.30
278175 170 Avg \Y 11 47.7 32.70 2994 | 237 47.30 54 -6.70
278175 240 Pk H 11 535 32.70 30.10 | 237 53.26 74 -20.74
278175 240 Avg H 11 47.8 32.70 3010 | 237 47.56 54 -6.44
3.709 175 Pk v 11 52.1 33.49 31.82 | 283 53.25 74 -20.75
3.709 175 Avg \Y 11 46 33.49 31.82 | 283 47.15 54 -6.85
3.709 270 Pk H 11 48.7 33.49 3175 | 283 49.78 74 -24.22
3.709 270 Avg H 11 40.2 33.49 3175 | 283 41.28 54 -12.72
463625 170 Pk v 11 47.2 33.47 3230 | 337 49.40 74 -24.60
463625 170 Avg v 11 40.3 33.47 3230 | 337 42,50 54 -11.50
463625 265 Pk H 11 45.6 33.47 3223 | 337 47.73 74 -26.27
463625 265 Avg H 11 355 33.47 3223 | 337 37.63 54 -16.37

Note: Emissions after 5" harmonic measured noise floor.
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fo =0.90275 GHz (Low) with 2 dBi Dipole antenna

Frequency | Azimuth Detector Péol\;t'i?e?i%n AHn;%.erta Am%ﬁltvude Apr:1ep ACF ?_?slse fﬁqgﬁi Ié';'; Delta
@3m @3m
(GH2) (degrees) | (Pk/Avg) (V/H) (m) (dBuV/m) (dB) (dB) (dB) | (dBuv/m) | (dBuVv/m) (dB)
1.8055 180 Pk \Y 1 57 3220 | 2692 | 184 53.56 74 -20.44
1.8055 180 Avg \Y 1 53.4 3220 | 2692 | 184 49.96 54 -4.04
1.8055 0 Pk H 12 49.7 3220 | 2694 | 184 46.28 74 -271.72
1.8055 0 Avg H 12 a4 3220 | 2694 | 184 40.58 54 -13.42
2.70825 260 Pk \Y 1 55 3268 | 2946 | 236 54.13 74 -19.87
2.70825 260 Avg \Y 1 482 3268 | 2946 | 236 47.33 54 -6.67
2.70825 170 Pk H 12 51.7 3268 | 2957 | 236 50.94 74 -23.06
2.70825 170 Avg H 12 45 3268 | 2957 | 236 44.24 54 -9.76
3611 270 Pk \Y 1 53 3334 | 3163 | 265 53.93 74 -20.07
3611 270 Avg \Y 1 46.2 3334 | 3163 | 265 47.13 54 -6.87
3611 20 Pk H 12 48.6 3334 | 3156 | 265 49.47 74 -24.53
3611 20 Avg H 1.2 41 3334 | 3156 | 265 41.87 54 -12.13
451375 170 Pk \Y 1 54.2 3331 | 3215 | 330 56.35 74 -17.65
451375 170 Avg \Y 1 46.6 3331 | 3215 | 330 48.75 54 -5.25
451375 - - H - - - - - - - -
5.4165 180 Pk \Y 1 51 3332 | 3340 | 359 54.67 74 -19.33
5.4165 180 Avg \Y 1 42 3332 | 3340 | 359 45.67 54 -8.33
5.4165 - - H - - - - - - - -
Note: 4.51375 GHz, 5.4165 GHz (horizontal) and emissions after 6" harmonic measured noise floor.
f, = 0.91525 GHz (Mid) with 2 dBi Dipole antenna
Frequency | Azimuth Detector PQan:i?eQi%n AHn;%Ha Aml?amlude Aprfp ACF E?I; A?r%lﬁji Ia)r;l]: Delta
@3m @3m
(GH2) (degrees) | (Pk/Avg) (V/H) (m) (dBuV/m) (dB) (dB) (dB) | (dBuv/m) | (dBuVv/m) (dB)
1.8305 0 Pk \Y 1 57.9 3221 | 2704 | 186 54.59 74 -19.41
1.8305 0 Avg \Y 1 51.4 3221 | 2704 | 186 48.09 54 -5.91
1.8305 30 Pk H 12 513 3221 | 2706 | 1.86 48.01 74 -25.99
1.8305 30 Avg H 12 448 3221 | 2706 | 1.86 4151 54 -12.49
2.74575 0 Pk \Y 1 55.3 3269 | 2970 | 236 54.67 74 -19.33
2.74575 0 Avg \Y 1 51.1 3269 | 2970 | 236 50.47 54 -3.53
2.74575 345 Pk H 12 51.7 3269 | 2984 | 236 51.21 74 -22.79
2.74575 345 Avg H 12 46.6 3269 | 2984 | 236 46.11 54 -7.89
3.661 330 Pk \Y 1 52.2 3342 | 3172 | 273 53.24 74 -20.76
3.661 330 Avg \Y 1 459 3342 | 3172 | 273 46.94 54 -7.06
3.661 325 Pk H 12 49 3342 | 3166 | 273 49.97 74 -24.03
3.661 325 Avg H 12 412 3342 | 3166 | 273 4217 54 -11.83
457625 175 Pk \Y 1 50.9 3337 | 3221 | 333 53.08 74 -20.92
457625 175 Avg \Y 1 426 3337 | 3221 | 333 44.78 54 9.22
457625 - - H - - - - - - - -
5.4915 175 Pk \Y 1 50.2 3321 | 3349 | 360 54.08 74 -19.92
5.4915 175 Avg \Y 1 418 3321 | 3349 | 360 45.68 54 -8.32
5.4915 - - H - - - - - - - -

Note: 4.57625 GHz, 5.4915 GHz (horizontal) and emissions after 6" harmonic measured noise floor.
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fo = 0.92725 GHz (High) with 2 dBi Dipole antenna

q Antenna Antenna Ragw Pre Cable Corrgcted Limit
Frequency | Azimuth Detector EE T Height Amplitude Amp ACF 653 Amplitude @3m Delta
@ 3m @3m
(GH2) (degrees) | (Pk/Avg) (V/H) (m) (dBuV/m) (dB) (dB) (dB) (dBuv/m) | (dBuV/m) (dB)
1.8545 170 Pk \% 533 32.23 27.16 1.88 50.11 74 -23.89 53.3
1.8545 170 Avg \% 46.7 32.23 27.16 1.88 4351 54 -10.49 46.7
1.8545 10 Pk H 49.6 32.23 27.17 1.88 46.43 74 -27.57 49.6
1.8545 10 Avg H 44 32.23 27.17 1.88 40.83 54 -13.17 44
2.78175 315 Pk \Y 51.2 32.70 20.94 2.37 50.80 74 -23.20 51.2
2.78175 315 Avg \% 435 32.70 29.94 2.37 43.10 54 -10.90 435
2.78175 160 Pk H 49.1 32.70 30.10 2.37 48.86 74 -25.14 49.1
2.78175 160 Avg H 42.9 32.70 30.10 2.37 42.66 54 -11.34 429
3.709 165 Pk \Y 54.3 33.49 31.82 2.83 55.45 74 -18.55 54.3
3.709 165 Avg \Y 47.2 33.49 31.82 2.83 48.35 54 -5.65 47.2
3.709 0 Pk H 49.2 33.49 3175 283 50.28 74 -23.72 49.2
3.709 0 Avg H 40.6 33.49 3175 2.83 41.68 54 -12.32 40.6
4.63625 170 Pk \% 514 33.47 32.30 3.37 53.60 74 -20.40 514
4.63625 170 Avg \Y 43.2 3347 32.30 337 45.40 54 -8.60 43.2
4.63625 - - H - - - - - - - -
5.5635 180 Pk \Y 49 33.15 3358 3.62 53.05 74 -20.95 49
5.5635 180 Avg \% 40.1 33.15 33.58 3.62 44.15 54 -9.85 40.1
5.5635 - - H - - - - - - - -

Note: 4.63625 GHz, 5.5635 GHz (horizontal) and emissions after 6" harmonic measured noise floor.

Tested By: Kerwinn Corpuz

Date Tested: 04 May and 20 June 2006
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4.2.10 Radiated Emissions — Band Edge

Requirement(s): 47 CFR §15.247(d) & RSS-210 (A8.5)

Procedures: Radiated emissions were measured according to ANSI C63.4. Equipment was tested with
six protocols at low and high channel. An offset was set to spectrum analyzer with 25 dB.
Limit = 20 dB attenuation from peak power.

Sample Calculation:
EUT Field Strength = Raw Amplitude(dBuV/m) + Antenna Factor(dB) + Cable Loss(dB)

Results:

With 10 dBi Patch Antenna:

Plot # Freq Peak Corrected Limit Delta Polarization | Protocol
at 3m
(MHz) (dBpV/m) (dBpV/m) (dB) (VIH)

59 902 94.08 110.35 -16.27 \% GEN-2
60 928 99.44 110.35 -10.91 \ GEN-2
61 902 94.79 111.3 -16.51 H GEN-2
62 928 99.98 111.3 -11.32 H GEN-2
63 902 95.34 110.35 -15.01 \% 1ISOB
64 928 97.97 110.35 -12.38 \ ISOB
65 902 96.71 111.3 -14.59 H 1ISOB
66 928 100.09 111.3 -11.21 H ISOB
67 902 102.41 110.35 -7.94 \% CLASS-1
68 928 104.24 110.35 -6.11 \% CLASS-1
69 902 103.68 111.3 -7.62 H CLASS-1
70 928 105.94 111.3 -5.36 H CLASS-1
71 902 98.99 110.35 -11.36 \% CLASS-0
72 928 98.42 110.35 -11.93 \ CLASS-0
73 902 99.71 111.3 -11.59 H CLASS-0
74 928 99.76 111.3 -11.54 H CLASS-0
75 902 93.29 110.35 -17.06 \ EPC1.19
76 928 98.07 110.35 -12.28 \% EPC1.19
77 902 94.06 111.3 -17.24 H EPC1.19
78 928 99.65 111.3 -11.65 H EPC1.19
79 902 58.88 110.35 -51.47 \% EM
80 928 58.87 110.35 -51.48 \% EM
81 902 59.25 111.3 -52.05 H EM
82 928 61.17 111.3 -50.13 H EM
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With 2 dBi Dipole Antenna:

Note: Preliminary test were performed to 3 orthogonal axes and found X axis as the worse
case and also having the receiving antenna at horizontal polarization.

Plot # Freq Peak Corrected Limit Delta Polarization | Protocol
at 3m
(MHz) (dBuVv/m) (dBpV/m) (dB) (VIH)

83 902 94.37 111.24 -16.87 H GEN-2
84 928 98.07 111.24 -13.17 H GEN-2
85 902 94.11 111.24 -17.13 H 1ISOB
86 928 98.23 111.24 -13.01 H 1ISOB
87 902 100.81 111.24 -10.43 H CLASS-1
88 928 103.7 111.24 -7.54 H CLASS-1
89 902 99.16 111.24 -12.08 H CLASS-0
90 928 99.83 111.24 -11.41 H CLASS-0
91 902 94.29 111.24 -16.95 H EPC1.19
92 928 98.34 111.24 -12.9 H EPC1.19
93 902 59.37 111.24 -51.87 H EM
94 928 60.55 111.24 -50.69 H EM
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Plot 59: Lower Edge (Vertical) with GEN-2 protocol [10dBi Patch]
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Plot 60: Upper Edge (Vertical) with GEN-2 protocol [10dBi Patch]
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Plot 62: Upper Edge (Horizontal) with GEN-2 protocol [10dBi Patch]
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Plot 63: Lower Edge (Vertical) with ISOB protocol [10dBi Patch]
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Plot 64: Upper Edge (Vertical) with ISOB protocol [10dBi Patch]
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Plot 65: Lower Edge (Horizontal) with ISOB protocol [10dBi Patch]
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Plot 66: Upper Edge (Horizontal) with ISOB protocol [10dBi Patch]
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Plot 67: Lower Edge (Vertical) with CLASS-1 protocol [10dBi Patch]
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Plot 68: Upper Edge (Vertical) with CLASS-1 protocol [10dBi Patch]
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Plot 69: Lower Edge (Horizontal) with CLASS-1 protocol [10dBi Patch]
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Plot 70: Upper Edge (Horizontal) with CLASS-1 protocol [10dBi Patch]

4.MAY.2006 17:38:10


http://www.siemic.com

(‘vt\ Title:  Applied Wireless ID Group, Inc. Serial# SL06062201-AWID-006
FCCID: OGSM32EA Issue Date 22 June 2006
SIEMIC 1o 47 CFR 15.247:2005 & RSS-210 Issue Page 71 of 92
6:2005

WWw.siemic.com

Marker 1 [T1] RBW 100 kHz  RF Att 10 dB
Ref Lvl 98.99 dBpV VEBW 100 kHz
132 dBuv 902.00000000 MHZ SWT 5 ms Unit daBpv
13
B[ Offset YI[TI] 99199 B gy
902.00000000 MHZ]
120
100| 1 IN1
ppe Wy 1un

Center 902.75 MHz 500 kHz/ Span 5 MHz

Date: 2.JUN.2006 16:50:44

Plot 71: Lower Edge (Vertical) with CLASS-0 protocol [10dBi Patch]
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Plot 72: Upper Edge (Vertical) with CLASS-0 protocol [10dBi Patch]
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Plot 73: Lower Edge (Horizontal) with CLASS-0 protocol [10dBi Patch]
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Plot 74: Upper Edge (Horizontal) with CLASS-0 protocol [10dBi Patch]


http://www.siemic.com

iﬂt\ Title:  Applied Wireless ID Group, Inc. Serial# SL06062201-AWID-006
FCCID: OGSM32EA Issue Date 22 June 2006
SIEMIC 0. 47 CFR 15.247:2005 & RSS-210 Issue Page 73 of 92
6:2005

WWw.siemic.com

Marker 1 [T1] RBW 100 kHz  RF Att 10 dB
Ref Lvl 93.29 dBuv VEBW 100 kHz
132 dBuv 902.00000000 MHZ SWT 5 ms Unit daBpv
13
B[ Offset YI[TI] 93179 B gy
902.00000000 MHZ]
120
1001119 35 am; / \
n1
100|
1MAx 1ma

Center 902.75 MHz 500 kHz/ Span 5 MHz

Date: 2.JUN.2006 16:52:13

Plot 75: Lower Edge (Vertical) with EPC1.19 protocol [10dBi Patch]

Marker 1 [T1] RBW 100 kHz  RF Att 10 dB
®Ref Lvl 98.07 dBuv VEBW 100 kHz
132 dBuv 928.00000000 MHZ SWT 5 ms Unit daBpv
L
B[ Offset YI[TI] 9807 dBW

928.00000000 MHZ

.

100]
1Az ~ 1mn

Center 927.25 MHz 500 kHz/ Span 5 MHz

Date: 2.JUN.2006 17:02:20

Plot 76: Upper Edge (Vertical) with EPC1.19 protocol [10dBi Patch]
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Plot 77: Lower Edge (Horizontal) with EPC1.19 protocol [10dBi Patch]
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Plot 78: Upper Edge (Horizontal) with EPC1.19 protocol [10dBi Patch]
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Plot 79: Lower Edge (Vertical) with EM protocol [10dBi Patch]
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Plot 80: Upper Edge (Vertical) with EM protocol [10dBi Patch]
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Plot 81: Lower Edge (Horizontal) with EM protocol [10dBi Patch]

Marker 1 [T1] RBW 100 kHz  RF Att 10 dB
®Ref Lvl 61.17 dBuv VEBW 100 kHz
132 dBuv 928.00000000 MHZ SWT 5 ms Unit daBpv
L
B[ Offset / YI[TI] STIT7 B gy
948.00000(000 MHZ]
120

D1 111.3 dBw / \
/ \ n1
100|

1MAx / \ ima
50|

Center 927.25 MHz 500 kHz/ Span 5 MHz

Date: 2.JUN.2006 17:16:11

Plot 82: Upper Edge (Horizontal) with EM protocol [10dBi Patch]
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Plot 83: Lower Edge (Horizontal) with GEN-2 protocol [2dBi Dipole]
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Plot 84: Upper Edge (Horizontal) with GEN-2 protocol [2dBi Dipole]
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Plot 85: Lower Edge (Horizontal) with ISOB protocol [2dBi Dipole]
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Plot 86: Upper Edge (Horizontal) with ISOB protocol [2dBi Dipole]
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Plot 87: Lower Edge (Horizontal) with CLASS-1 protocol [2dBi Dipole]
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Plot 88: Upper Edge (Horizontal) with CLASS-1 protocol [2dBi Dipole]
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Plot 89: Lower Edge (Horizontal) with CLASS-0 protocol [2dBi Dipole]
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Plot 90: Upper Edge (Horizontal) with CLASS-0 protocol [2dBi Dipole]
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Plot 91: Lower Edge (Horizontal) with EPC1.19 protocol [2dBi Dipole]
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Plot 92: Upper Edge (Horizontal) with EPC1.19 protocol [2dBi Dipole]
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Plot 93: Lower Edge (Horizontal) with EM protocol [2dBi Dipole]
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Plot 94: Upper Edge (Horizontal) with EM protocol [2dBi Dipole]

Tested By: Kerwinn Corpuz

Date Tested: 04 May and 20 June 2006
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4.2.11 Receiver Spurious Emissions
Requirement(s): RSS-GEN (4.8)

Procedures: Radiated emissions were measured according to RSS-GEN. Measurement was taken with
spectrum analyzer.

Sample Calculation: Corrected Amplitude = Raw Amplitude(dBuV/m) + ACF(dB) + Cable Loss(dB)

Results:
% Radiated Emissions Peak E-Field 30MHz to 1 GHz
80 1
70 4
60 -
E
>
2 50 -
'G§ 40 f
£ a0
20 +
10
0
30 130 230 330 430 530 630 730 830 930
Frequency (MHz)
Radiated Emissions Plot
Freq Peak Corrected Limit Delta
at 3m
(MH2) (dBuV/m) (dBuV/m) (dB)
46.20 37.55 40 -2.45
32.81 35.74 40 -4.26
271.82 41.18 46 -4.82
586.78 41.05 46 -4.95
730.15 40.16 46 -5.84

Radiated Emissions Data

Tested By: Kerwinn Corpuz

Date Tested: 03 May and 06 June 2006
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5 TEST INSTRUMENTATION

5.1 TEST INSTRUMENTATION

Instrument Manufacturer Model CAL Due Date
Spectrum Analyzer HP 8568B 04/26/2007
Quasi-Peak Adapter HP 85650A 04/26/2007
RF Pre-Selector HP 85685A 04/26/2007
Spectrum Analyzer HP 8564E 12/29/2006
Power Meter HP 437B 04/26/2007
Power Sensor HP 8485A 04/26/2007
Antenna Emco 3115 07/12/2006
Antenna Emco 3115 See Note
Signal Generator Wiltron 68169B 04/26/2007
Chamber Lingren 3m 08/21/2006
Pre-Amplifier HP 8449 07/19/2006
DMM Fluke 73l 07/04/2006
Variac KRM AEEC-2090 See Note
Environment TestEquity 1007H 10/27/2006
Chamber
DMM Fluke 511 See Note
900 MHz Notch AWID N/A See Note
Filter
4GHz Hligh Pass LORCH Microwave 4HPD-X4000-3R See Note
Filter

Note: Functional Verification
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APPENDIX A: EUT TEST CONDITIONS

The following is the description of supporting equipment and details of cables used with the EUT.

Equipment Description Cable Description
(Including Brand Name)
AWID MPR-3014 1. Power cord
2. MMCX to TNC cable

EUT Description : RFID Reader Module

Model No : MPR-1510R3.2E

Serial No . none

The following is the description of how the EUT is exercised during testing.

Test Description Of Operation

The EUT was controlled via PC to enter test modes necessary to
complete the testing.
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APPENDIX B: EXTERNAL PHOTOS

See Attachment


http://www.siemic.com

:‘v:\ Title:  Applied Wireless ID Group, Inc. Serial# SL06062201-AWID-006
FCCID: OGSM32EA Issue Date 22 June 2006
SIEMIC 1o 47 CFR 15.247:2005 & RSS-210 Issue Page 87 of 92
6:2005

WWw.siemic.com

APPENDIX C: CIRCUIT/BLOCK DIAGRAMS

See Attachment
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APPENDIX D: INTERNAL PHOTOS

See Attachment
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APPENDIX E: PRODUCT DESCRIPTION

Detail description of this product is shown in the User's Guide.
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APPENDIX F: FCC LABEL LOCATION

See Attachment
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APPENDIX G: USER MANUAL

See Attachment
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END OF REPORT
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