FCC 47 CFR PART 15 SUBPART C
INDUSTRY CANADA RSS-210 ISSUE 8

CERTIFICATION TEST REPORT
FOR
eTAG
MODEL NUMBER: eTag250W, eTag150W, eTag250WELT

FCC ID: W22-ETAG
IC: 9005A-ETAG

REPORT NUMBER: 14U19217-E1-REVISION A
ISSUE DATE: NOVEMBER 24, 2014

Prepared for
ALTIERRE INC.
1980 CONCOURSE DR.
SAN JOSE, CA 96131

Prepared by
UL VERIFICATION SERVICES INC.
47173 BENICIA STREET
FREMONT, CA 94538, U.S.A.
TEL: (510) 771-1000
FAX: (510) 661-0888

*Models differences are explained in the body of this report

NVIAD

NVLAP LAB CODE 200065-0



REPORT NO: 14U19217-E1A
FCC ID: W22-ETAG

DATE: NOVEMBER 24, 2014
IC: 9005A-ETAG

Revision History

Issue
Rev. Date Revisions Revised By
-- 11/24/14 Initial Issue C.S.00lI
A 1/16/15 Updated FCC/IC ID to all capital letters C.S.00I

Page 2 of 51

UL VERIFICATION SERVICES INC.

FORM NO: CCSUP4701I

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014
FCC ID: W22-ETAG IC: 9005A-ETAG

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ..ottt e e eeeea s 4
2. TEST METHODOLOGY ..ttt ettt e et e e e e et e e et et s e e eaaa e aeesaaaaeees 5
3. FACILITIES AND ACCREDITATION ...ttt aeea e 5
4. CALIBRATION AND UNCERTAINTY Lttt e ettt eeeeeeneees 5
4.1. MEASURING INSTRUMENT CALIBRATION ....uiiiiiiieii et 5
4.2,  SAMPLE CALCULATION ...ttt e e e e eenaaa s 5
4.3. MEASUREMENT UNCERTAINTY Lottt 6
5. EQUIPMENT UNDER TEST ...ttt ettt e ettt e e e e e e eeeees 7
5.1. DESCRIPTION OF EUT L.ttt ettt e e e eeatba e e e e e e eeeenes 7
5.2. DESCRIPTION OF MODEL DIFFERENCES. .........ouuiiiiiiiiiiiiiiiii et 7
5.3, MAXIMUM OUTPUT POWER......cciitiiii ettt aaeai e 7
5.4. DESCRIPTION OF AVAILABLE ANTENNAS ...t 7
5.5, SOFTWARE AND FIRMWARE ........cooiiii ettt e e e eeeees 7
5.6. WORST-CASE CONFIGURATION AND MODE ......c.uiiiiiiiiiiiiiiii et 8
5.7. DESCRIPTION OF TEST SETUP ..ot a e e 9
6. TEST AND MEASUREMENT EQUIPMENT ..ot 12
7. ANTENNA PORT TEST RESULTS ...t 13
7.1. ONTIME AND DUTY CYCLE ..ciui ittt 13
7.2. ONTIME AND DUTY CYCLE RESULTS ... ..ottt 13
7.3, DUTY CYCLE PLOTS ..ttt ettt e e e e e e e et e e e e e aeeeeenes 14
7.4. BASIC DATA RATE GFSK MODULATION ... .ottt 15
7.4.1. 20 dB AND 99% BANDWIDTH .....ciiiiiiiiiiiiiiiie et e et e e e e eeaeeens 15
7.4.2. HOPPING FREQUENCY SEPARATION .....uuiiiiiiiiiiiiiiiee et 19
7.4.3. NUMBER OF HOPPING CHANNELS.......cotiiiiii et 21
7.4.4. AVERAGE TIME OF OCCUPANCY ..ottt ettt 24
7.4.5.  OUTPUT POWER ...t e e e eeeaaes 26
7.4.6. CONDUCTED SPURIOUS EMISSIONS........oiiiiiiiiiiiiiii e 29

8. RADIATED TEST RESULTS ...ttt e e e e e eab e e e e 34
8.1. LIMITS AND PROCEDURE ... .ot e e e e eeeees 34
8.1. TRANSMITTER ABOVE 1 GHZ ....coiiiiiiie e 35
8.1.1. BASIC DATA RATE GFSK MODULATION ..ottt 35

8.2, WORST-CASE BELOW 1 GHZ....iiiiiiiiiiiiiiiie ettt e e e 45
8.3.  WORST CASE ABOVE 18 GHzZ....cooee e 47

S TS| = W e o o [ 1 1 SR 48

Page 3 of 51
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014
FCC ID: W22-ETAG IC: 9005A-ETAG

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: ALTIERRE INC.
1980 CONCOURSE DR.
SAN JOSE, CA 96131

EUT DESCRIPTION: RFID eTAG
MODEL.: eTag250W, eTagl50W, etag250WELT
SERIAL NUMBER: eTag250W A (Radiated) eTag250W B (conducted)
DATE TESTED: NOVEMBER 05 to 07, 2014
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

*Models differences are explained in the body of this report

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fail in this report are opinions
expressed by UL Verification Services Inc. based on interpretations and/or observations of test
results. Measurement Uncertainties were not taken into account and are published for
informational purposes only. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. will constitute fraud and shall nullify the document. This report must not be used
by the client to claim product certification, approval, or endorsement by NVLAP, NIST, any
agency of the Federal Government, or any agency of any government.

Approved & Released For

UL Verification Services Inc. By: Tested By:
Ci-‘{r-z— =T S
CHOON SIAN OOl JOSEPH GOMEZ
Project Lead WISE Engineer
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. The following table identifies which facilities were utilized for radiated emission
measurements documented in this report. Specific facilities are also identified in the test results
sections.

47173 Benicia Street 47266 Benicia Street
X] Chamber A [ ] Chamber D
[ ] Chamber B [ ] Chamber E
[ ] Chamber C [ ] Chamber F
[ | Chamber G
[ ] Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through H are covered under Industry Canada company address code 2324B with
site numbers 2324B -1 through 2324B-8, respectively.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz + 3.52 dB
Radiated Disturbance, 30 to 1000 MHz +4.94 dB
Radiated Disturbance, 1 to 6 GHz + 3.86 dB
Radiated Disturbance, 6 to 18 GHz +4.23 dB
Radiated Disturbance, 18 to 26 GHz +5.30 dB
Radiated Disturbance, 26 to 40 GHz +5.23 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an eTAG.

5.2. DESCRIPTION OF MODEL DIFFERENCES
Model eTag250W: Base model with transmitter

Model eTag150W: The RF layout is identical but is shifted slightly to the right on the small tag
board and the large charge storage cap has been moved from the left side of
the board to the right. The receiver antenna has been bent around the
corner of the PCB, on the small tag however the transmitter antenna is
identical. The overall size of the plastic housing for the small is
53x39.7x16.9mm

Model eTag250WELT: The RF layout and PCB size is identical to the eTag250W. This model uses
batteries optimized for operation an cold temperatures. The display has

been made with cold resistant material and the display crystals have been
screened for temperature range.

5.3. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mwW)
2402 - 2480 GFSK -0.17 0.96
5.4. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PCB antenna, with a maximum gain of O dBi.

5.5. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was ATD Utilities.

The test utility software used during testing was CC4 tag GUI.vi, rev. 1.0.0.86.
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5.6. WORST-CASE CONFIGURATION AND MODE

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

Full testing was performed with the base model: eTag250W. Radiated test spot check was
performed with model: eTag150W and model eTag250WELT.
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5.7.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop Lenovo ThinkPad T Series [1S889202UL3A7996 N/A
AC Adapter Lenovo 92P1156 11s92P1156717ZDX181E2P8 N/A
DC Power Supply Kenwood PA36-3A PA36-3A N/A
POE Power Injector SMC SMCPWR-INJ3 T17420031 N/A
Pocure Ethernet Switch  |HP (1400-8G) J907A  |2460000084400A N/A
AC Adapter Delta Electronics |EADP-15DB F2T0737105911 N/A
Access Point Altierre AAP400 0050C2C0C541 N/A
Tag Labeling Dock Altierre ATD100 ATD7777 N/A
/O CABLES
1/0 Cable List

Cable |Port # of identical [Connector |[Cable Type [Cable Length|Remarks

No ports Type (m)

1 AC Power |4 US Type Shielded im Detachable

2 DC Power |3 Round Shielded 1.9m Non-detachable .

3 UsB 1 UsB CM (shielded) |1.8m N/A

4 Ethernet 3 RJ45 CAT5eUTP im N/A

5 POE 1 RJ45 CAT5eUTP Im N/A
TEST SETUP

Radio of the EUT was set to operate before testing, as shown in setup diagram for test, test

software was used to set the parameters of the radio of the device; and then EUT was removed
from the dock. EUT was stand-alone during testing.
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SETUP DIAGRAM FOR CONDUCTED TESTS

Radio of EUT was set to operate before testing, as below; then EUT was removed from
the dock. EUT was stand-alone during testing.
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SETUP DIAGRAM FOR RADIATED TESTS

Radio of EUT was set to operate before testing, as below; then EUT was removed from
the dock. EUT was stand-alone during testing.
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
Test Equipment List

Description Manufacturer Model T No. | Cal Date Cal Due
PXA Spectrum Analyzer Agilent N9030A 908 | 09/05/14 | 09/05/15
PXA Spectrum Analyzer Agilent N9030A 817 03/21/14 | 03/21/15
Horn Antenna 1-18GHz ETS 3117 136 02/28/14 | 02/28/15
Hybrid Antenna 30-1000MHz Sunol Sciences JB1 130 09/10/14 | 09/10/15
Preamp Below 1GHz Sonoma 310 300 11/01/14 | 11/01/15
Preamp 1-18GHz Miteq AFS42-00101800-25S5-42 492 08/19/14 | 08/19/15
3GHz High Pass Filter Micro-Tronics HPM17543 486 01/11/14 | 01/11/15
Spectrum Analyzer 9kHz-40GHz HP 8564E 106 08/06/14 | 08/06/15
Horn Antenna 18-26GHz ARA MWH-1826 89 11/26/14 | 11/26/15
Preamp 1-26.5GHz Agilent 8449B 404 03/25/14 | 03/25/15
PXA Spectrum Analyzer Agilent N9030A 339 12/10/13 | 12/10/14
Power Meter Agilent N1911A 379 10/03/14 | 10/03/15
Power Sensor Agilent E9323A 396 05/02/14 | 05/02/15
Thermo Chamber Thermotron SE 600-10-10 80 06/30/14 | 06/30/15
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7. ANTENNA PORT TEST RESULTS
7.1 ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

7.2. ON TIME AND DUTY CYCLE RESULTS
Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4 GHz band (Hopping OFF)
GFSK | 0503 [ 0503 | 1.000 | 100.00% | 0.00 | 0.010
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7.3. DUTY CYCLE PLOTS

HOPPING OFF

DUTY CYCLE GFSK MODE

Agilent Spectrum Analyzer - Swept SA
0l RL RF S0% DO . ALIGN AUTOD 02:20:28 PM Moy 06, 2014 s
[Span 0.00000000 Hz | Avg Type: Log-Pwr TRACE[T =325 6 pan
PNO: Fast O Trig: Free Run Avg|Hold:» 103103 T I
IFGain:Low Atten: 20 dB ceT)

Span|
0.00000000 Hz

10 dBidiv. Ref 10.00 dBm

Log

000

Full Span

Zero Span|

Last Span

Center 2441500000 GHz
Res BW 8 MHz #VBW 50 MHz

MSG

Span 0 Hz
Sweep 1.000 ms (1001 pts)

STATUS
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7.4. BASIC DATA RATE GFSK MODULATION

7.4.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to =2 1% of the 20
dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2401.5 736.10 670.52
Middle 2441.5 709.64 563.24
High 2479.5 676.09 639.15
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20 dB BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW
4 RF S0 DO

SEMSE:INT

g RL
x dB -20.00 dB

10 dBlidiv

Ref 9.80 dBm
Log

‘ Center Freq: 2.401500000 GHz
v Trig: Free Run
#IFGain:Low #Atten: 20 dB

ALIGN AUTOD 02:29:57 PMNav 06, 2014

Radio Std: None

Avg|Hold:»10/10
Radio Device: BTS

Trace/Detector

-0.20

-10.2

ClearWrite|

Average

Max Hold

Center 2.402 GHz
#Res BW 10 kHz

Occupied Bandwidth
736.10 kHz

61.558 kHz
653.8 kHz

Transmit Freq Error
x dB Bandwidth

Span 3 MHz

#VBW 30 kHz #Sweep 100 ms

Min Hold|

Total Power 5.91 dBm

Detector|
Sample ¥
Man

OBW Power
x dB

99.00 %
-20.00 dB

BANDWIDTH MID CH

Agilent Spectrum Anal Occupied BW

SENSEINT

| RL RFE
x dB -20.00 dB

#IFGain:Low

10 cBidiv

Ref 10.00 dBm
Log

‘ Center Freq: 2.441500000 GHz
T Trig:FreeRun
)

HAtten: 20 4B

ALIGNAUTD 3 P Mov 06, 2014

Radio Std: None

Avg|Hold:>10/10
Radio Device: BTS

Tracel/Detector

000

-10.0

Clear Write|

Average]l

Max Hold|

Center 2.442 GHz
#Res BW 10 kHz

Occupied Bandwidth
709.64 kHz

60.991 kHz
731.0 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 30 kHz

Span 3 MHz
#Sweep 100 ms

Min Hold|

Total Power 7.52 dBm

Detector|
Peak»
Man

OBW Power
x dB

99.00 %
-20.00 dB
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BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW

RF So0Q

SEMSEINT

g RL
x dB -20.00

dB

ALIGNAUTO

02:36:34 PM oy 06, 2014

‘ Center Freq: 2.479500000 GHz

10 dB/div Ref 10.00 dBm
Log

#IFGain:Low

T Trig:Free Run Avg|Hold:>10/10
#Atten: 20 dB

Radio Std: None

Radio Device: BTS

TracelDetector

Clear Write

Average

Max Hold|

Center 2.48 GHz
#Res BW 10 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#/BW 30 kHz

Total Power

676.09 kHz

66.642 kHz

OBW Power

684.2 kHz x dB

6.63 dBm

99.00 %
-20.00 dB

Span 3 MHz
#Sweep 100 ms

Min Hold

Detector|
PeakP|
Man

99% BANDWIDTH

BANDWIDTH LOW

Agilent Spectrum Analyzer - Occupied BW
7 R S0Q

CH

SEMSEINT

g RL F DC
[Center Freq 2.401500000 GHz

ALIGN AUTO

02:28:53 PM Moy 06, 2014

‘ Center Fre:i: 2.401500000 GHz

|

10 dBldiv

Ref 9.80 dBm
Log

#IFGain:Low

—»~ Trig:Free Run Avg|Hold: 10110
#Atten: 20 dB

Radio Std: None

Radic Device: BTS

Frequency

-0.20

CenterFreq
2.401500000 GHz

-50.2

Center 2.402 GHz
#Res BW 10 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#/BW 30 kHz

Total Power

670.52 kHz

86.439 kHz
776.9 kHz

OBW Power
x dB

-0.74 dBm

99.00 %
-26.00 dB

Span 3 MHz
#Sweep 100 ms

CF Step
300.000 kHz
Man

Freq Offset,
0 Hz|
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BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW
S0 D

SENSEINT

§ RL RF
ICenter Freq 2.441500000 GHz

ALIGN AUTO 03:23:34 PMMNov 06, 2014

‘ Center Freq: 2.441500000 GHz

#IFGain:Low

10 dBidiv

Ref 10.00 dBm
Log

=

Trig: Free Run
#Atten: 20 dB

Avg|Held: 1010

Radio Std: None

Radio Device: BTS

Frequency

000

-10.0

2.441500000 GHz

CenterFreq|

-an0f

Center 2.442 GHz
#Res BW 10 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 30 kHz

Total Power

563.24 kHz

67.271 kHz
706.4 kHz

OBW Power
x dB

Span 3 MHz
#Sweep 100 ms

uto

CF Step
300.000 kHz
Man

0.35 dBm

Freq Offset,
0 Hz|

99.00 %
-26.00 dB

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW

SEMSE:INT

d RL RF s00 DO
x dB -26.00

|

10 dBlidiv
Log

#IFGain:Low

Ref 10.00 dBm

ALIGH AUTO

02:37:32 PM Moy 06, 2014

Center Freq: 2.479500000 GHz
—— Trig:Free Run
#Atten: 20 dB

Avg|Held: 1010

Radio Std: None

Radio Device: BTS

Trace/Detector

0.00

ClearWrite

Average|

Max Hold|

Center 2.48 GHz
#Res BW 10 kHz

Occupied Bandwidth
639.15 kHz

#VBW 30 kHz

Total Power

Span 3 MHz
#Sweep 100 ms

Min Hold|

-1.01 dBm

Detector|
Sample P
Man

Transmit Freq Error
x dB Bandwidth

65.947 kHz
735.6 kHz

OBW Power
x dB

99.00 %
-26.00 dB
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REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014
FCC ID: W22-ETAG IC: 9005A-ETAG

7.4.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 100 kHz. The sweep time is coupled.

RESULTS
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FCC ID: W22-ETAG IC: 9005A-ETAG

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

Agilent Spectrum Analyzer - Swept SA
U RL RF S0 DG SEMSEINT| ALIGN AUTO 10:17:25 PMNov 06, 2014
#Avg Type: RMS TRACE[T =325 6 Frequency
T

“Wide 5 Trig: Free Run AvglHold:>10110 v
PNO: Wide

|FGain:Low — MAtten: 20 dB cerlP
Auto Tune

10dBidiv  Ref 10.00 dBm
Log

CenterFreq|
000 2.401500000 GHz|

StartFreq
2.398500000 GHz|

Stop Freq|
2.404500000 GHz

CF Step|
600.000 kHz
Auto Man

Freq Offset|
0 Hz|

Center 2.401500 GHz Span 6.000 MHz
#Res BW 62 kHz #VBW 62 kHz Sweep 3.06 ms (1000 pts)

MSG STATUS
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REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014
FCC ID: W22-ETAG IC: 9005A-ETAG

7.4.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

Agilent Spectrum Analyzer - Swept SA
4 S0 DO 3 ALIGN AUTOD 04:50:24 PM Moy 07, 2014

RL RF ==
Etop Freq 2.490000000 GHz ‘ #Avg Type: RMS TRACEl 3456 Frequency
PNO:Fast —— Trig:Free Run Avg|Hold:>10/10 T
: e v
IFGain:Low #Atten: 20 4B oeT|

Auto Tune

10dBidiv  Ref 10.00 dBm
Log

CenterFreq|

0.00 2.440000000 GHz

StartFreq
2.390000000 GHz|

Stop Freq|
2.490000000 GHz

CF Step|
10.000000 MHz
Auto Man

Freq Offset|
0 Hz|

Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

7 ALIGNAUTO | 08:10:05 AMNow 07,2014 [ o |
[Sweep Time 1.00 ms #Avg Type: RMS mac[-5 55| SweeplControl
PNO: Wide (50 11g:FreeRun Avg|Hold:>10/10 T y

|FGain:Low — HAtten: 20 dB perlP Sweep Time|

1.00 ms

Auto Man

10dBidiv. Ref 10.00 dBm
Log

000 Sweep SetupP|

Gate
[Off,LO]

Points|

Start 2.40000 GHz Stop 2.43000 GHz 1001
#Res BW 300 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)

MSG STATUS
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NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

Agilent Spectrum Analyzer - Swept SA

i FL i ALIGN AUTO 01:03:37 PM Moy 07, 2014 m

[Stop Freq 2.460000000 GHz ) #Avg Type: RMS TRACE[1[2]3 4 5 &
PNO: Wide (0 11g:FreeRun |
IFGaimLow #Atten: 20 dB CET|P

Select Trace

2
10dBidiv. Ref 10.00 dBm
Log

0.0 9 ’,/ﬂ o Clear Write|

i | My

Trace Average|

Max Hold|

Min Hold|

View/Blank N
View

More
Start 2.43000 GHz Stop 2.46000 GHz 10f3
#Res BW 300 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)

MSG

STATUS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

3 ALIGNAUTD 02:42:01 PM Moy 07, 2014 T Det
[Stop Freq 2.490000000 GHz #Avg Type: RMS RACE[[ 25556 racelDe
PNO: Wide 0 11ig:Free Run Avg|Hold:>10/10 T
IFGain:Low — #Atten: 20 dB verlp

SelectTrace’

1
10dBidiv  Ref 10.00 dBm
Log

Clear Write|

Trace Average|

Max Hold

Min Hold|

View/Blank
Trace On

Start 2.46000 GHz Stop 2.49000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)

MSG

STATUS
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REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014
FCC ID: W22-ETAG IC: 9005A-ETAG

7.4.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
DH Packet | Pulse [ Number of | Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 [ 05092 [ 29 | 0148 [ 04 | -0.252
DH Packet | Pulse [ Number of | Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds

GFSK AFH Mode
DH1 [ 05092 [ 725 | 0037 | 04 | -0.363
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PULSE WIDTH - DH1

PULSE WIDTH — DH1

Agilent Spectrum Analyzer - Swept SA

kL i BN SENSEINT| BLIGHAUTO | 000750 PMNoY 06,2004 |
#Avg Type: RMS YRACE‘ 3456 Frequency

PNO: Wide —»— 1rig: FreeRun |
IFGain:Low #Atten: 20 dB oET|P

Auto Tune
10 dBidiv.  Ref 0.00 dBm
Log

CenterFreq
2.441500000 GHz

. ‘

StartFreq
2.441500000 GHz

Stop Freq
2.441500000 GHz|

CF Step
1.000000 MHz
Auto Man

Freq Offset
0 Hz

Center 2.441500000 GHz Span 0 Hz
Res BW 1.0 MHz #VYBW 1.0 MHz Sweep 2.531 ms (1000 pts)

MSG STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1

Agilent Spectrum Analyzer - Swept SA
0l RL RF S0% DO . ALIGN AUTOD 02:54:38 PM Moy 07, 2014

[Center Freq 2.441500000 GHz #Avg Type: RMS ace[l -5 5 e Frequency
PNO: Wide 0 11g:Free Run Avg|Hold:>10/10 Y
IFGain:Low #Atten: 20 dB cer|P

Auto Tune
10 dBidiv ~ Ref 10.00 dBm
Log

CenterFreq|

0.00 2.441500000 GHz

StartFreq
2.441500000 GHz|

Stop Freq|
2.441500000 GHz

CF Step|
1.000000 MHz|
Auto Man

Freq Offset|
0 Hz|

Center 2.441500000 GHz Span 0 Hz
Res BW 1.0 NMHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)

MSG STATUS
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REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014
FCC ID: W22-ETAG IC: 9005A-ETAG

7.4.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts.

RSS-210 Clause A8.4 (2)
For frequency hopping systems operating in the band 2400-2483.5 MHz and employing at least
75 hopping channels, the maximum peak conducted output power shall not exceed 1 W; for all

other frequency hopping systems in the band, the maximum peak conducted output power shall
not exceed 0.125 W.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2401.5 -0.289 0.00 21 -21.29
Middle 24415 -0.170 0.00 21 -21.17
High 2479.5 -0.617 0.00 21 -21.62
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OUTPUT POWER

PEAK POWER LOW CH

Agilent Spectrum Analyzer - Swept SA
0 RL RF S0GQ DO o ALIGN AUTD. 10:49:02 AM hov 06, 2014

[Marker 1 2.401470500000 GHz | Avg Type: Log-Pwr TRACE[1 2545 6 Peak Search
PRO: Fast — Trig:Free Run AvglHold:> 1001100 T
- P

IFGain:Low Atten: 20 dB DET

NextPeak
10 dBidiv Ref 10.00 dBm
Log

o Next Pk Right

Next Pk Left|

Marker Delta|

MKr—CF|

Mkr—RefLvl

Center 2.401551 GHz Span 10.00 MHz
#Res BW 3.0 MHz VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS

PEAK POWER MID CH

Agilent Spectrum Analyzer - Swept SA

i RL RFE i ALIGN AUTO 01:43:30 PMMow 06, 2014 Amplitude
Reference Level 10.00 dBm | Avg Type: Log-Pwr e[l 558 P

PNO: Fast 5 Trig:FreeRun

: . cer|P
IFGain:Low Atten: 20 dB RefLevel

Ref Offset 0.2 dB 10.00 dBm
1LO dBidiv. Ref 10.00 dBm
og

Attenuation
0.0d [20 dB]

Scale/Div
10 dB

Scale Type
Log Lin

Center 2.440500 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 100 ms (1001 pts)

MSG STATUS
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DATE: NOVEMBER 24, 2014
FCC ID: W22-ETAG

IC: 9005A-ETAG

PEAK POWER HIGH CH

Agilent Spectrum Analyzer - Swept SA
(l RL RF S0%  DC 3 ALIGH AUTO 11:45:10 AMMov 06, 2014 Peak Search
[Marker 1 2.479510000000 GHz Avg Type: Log-Pur TRACE[1/2 34 5 6

n .7.‘ Trig: Free Run Avg|Hold:> 1001100 T
PNO: Fast
FGamdow * Atten: 20 dB terlP

NextPeak|

10dBidiv. Ref 10.00 dBm
Log

o Next Pk Right

Next Pk Left]

Marker Delta|

Mkr—CF|

Mkr—RefLvl

Center 2.479500 GHz
#Res BW 3.0 MHz #VBW 3.0 MHz
IMSG

Span 10.00 MHz
Sweep 1.00 ms (1001 pts)

STATUS
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REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014
FCC ID: W22-ETAG IC: 9005A-ETAG

7.4.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that
in the 100 kHz bandwidth within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement, provided that the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with
the conducted power limits based on the use of root-mean-square averaging over a time
interval, as permitted under Section A8.4 (4), the attenuation required shall be 30 dB instead of
20 dB. Attenuation below the general field strength limits specified in RSS-Gen is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The band edges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.
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RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept SA

I RL RF 50 SENSE:INT|

ALIGN AUTO 11:19:06 PMNov 06, 2014

PNO: Widg% Trig: Free Run
IFGain:Low #Atten: 20 dB

10dBidiv  Ref 10.00 dBm
Log

#Avg Type: RMS TRACE[] D545 6
T

Frequency

Avg|Hold: 1010
cerlP

Auto Tune

0.00

CenterFreq
2.400000000 GHz

StartFreq
2396750000 GHz

Stop Freq|
2.403250000 GHz|

CF Step
650.000 kHz|
Auto Man|

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

MSG

Span 6.500 MHz
Sweep 3.27 ms (1001 pts)

STATUS

Freq Offset
0 Hz|

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA

i RL RF 509 SENSE!INT|

ALIGN AUTO 11:20:54 PMNow 06, 2014

PNO: Fast —»— Trig:FreeRun
IFGain:Low #Atten: 20 dB

Ref 10.00 dBm

10 dBidiv
Log

#Avg Type: RMS TRACE‘ 3456
T

Frequency

Avg|Held: 10110
DET‘P

0.00

-100

-20.0

Auto Tune|

CenterFreq
13.015000000 GHz

-30.0

-40.0

600

&00

-70.0

-80.0

StartFreq
30.000000 MHz

Stop Freq
26.000000000 GHz|

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

2.402 GHz
4.808 GHz
7.198 GHz
9.613 GHz

-1.233 dBm
-42.994 dBm
-40.435 dBm
£61.181 dBm

N S AR I 111

Stop 26.00 GHz
Sweep 2.48 s (1001 pts)

CF Step
2597000000 GHz
JAuto Man

Freq Offset
0 Hz|
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SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

Agilent Spectrum Analyzer - Swept SA

i FL i S0%  OC SENSEINT| ALIGN AUTO 10:53:48 PMNov 06, 2014 Fi
H#Avg Type: RMS TRACE' 3156 requency
T

“Wide = Trig: Free Run AvglHold:>10/10
PNO: Wide ()
|FGain:Low — #Atten: 20 dB cerlP

Auto Tune|

10dBidiv  Ref 10.00 dBm
Log

Center Freq
0.00 2.441500000 GHz

StartFreq|
2.439000000 GHz

Stop Freq|
2.444000000 GHz

CF Step
500.000 kHz|
JAuto Man|

Freq Offset|
0 Hz|

Center 2.441500 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.53 ms (1000 pts)

MSG STATUS

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA
ALIGN AUTO 10:56:46 PM oy 06, 2014

Marker 4 9.778498498499 GHz | #Avg Type: RMS Tace[l G 56 Marker
PNO: Fast —=— 1Hg:Free Run Avg|Held: 1010 T ‘
IFGain:Low #Atten: 20 dB ET|P

Marker Table|
Off|

10 dBidiv__ Ref 10.00 dBm
Log

o.oo

Marker Cuuntb
100 [off]
200

-30.0

Couple
-40.0 Markers|
Off

500

600

-0

500

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.48 s (1000 pts)

[ v ] FUNCTION FUNL WIDTH UNC VALUE
2442 GHz 0.997 dBm
4.891 GHz 42568 dBm
7.3356 GHz -44.098 dBm
9.778 GHz 62.082 dBm All Markers Offj
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SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept SA
RL RF S0% DO SEMSE:INT) ALIGNAUTO 11;10:20 PMMov 06, 2014
#Avg Type: RMS TRACE[T =325 6 Frequency
7 Trig: Free Run AvglHold:»10/10 T
PNO; Wide ——~
IFGain:Low  #Atten: 20 dB oerlF HAHT

Mkr2 2.483 572 GHz Auto Tune
E%gBldiv Ref 10.00 dBm -60.835 dBm

CenterFreq|
2.483500000 GHz|

StartFreq
_20.47 cbm) 2.477500000 GHz|

Stop Freq|
2.489500000 GHz

CF Step|
1.200000 MHz|
Auto Man

Freq Offset|
0 Hz|

Center 2.483500 GHz Span 12.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.20 ms (1000 pts)

MSG STATUS

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA

RL RFE S0 D SENSEINT ALIGNAUTD 11:14:18 PM Mo 06, 2014
‘ #Avg Type: RMS e Frequency
PNO: Fast —»— 1rig:FreeRRun Avg|Held: 1010
IFGain:Low #Atten: 20 dB

TYPE[M
DET‘P MMHNNHN

MKr4 9.925 GHZ Auto Tune
E%gsldiv Ref 10.00 dBm -60.283 dBm|

o.0o0

CenterFreq|
400 13.015000000 GHz
-200 2047 dbm|

=300

StartFreq

Ao 30.000000 MHz

-50.0

-60.0
00 stop Freq
26.000000000 GHz|

00

Start 30 MHz Stop 26.00 GHz CFSte
Res BW 100 kHz #VBW 300 kHz Sweep 2.48'5 (1001 pts)] 557000000 G

O] % | v ] FUNCTION ] FUNCTONWIDTH] __FUNCTIONVALUE Auto Man
2.480 GHz -1.654 dBm
4.964 GHz -44.979 dBm
7.431 GHz -44.664 dBm Freq Offset,
9.925 GHz -60.283 dBm 0 Hz
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - Swept SA
d RL RF S0 DG SEMSEINT| ALIGN AUTO 10:26:58 PM Moy 06, 2014
H#Avg Type: RMS TRACEl 3456 Frequency
PNO: Wide —+— Trig:Free Run Avg|Hold: 1010 T |
IFGain:Low #Atten: 20 4B oeTlP

Auto Tune

10dBidiv  Ref 10.00 dBm
Log

CenterFreq|
000 2.400000000 GHz|

StartFreq
2.397000000 GHz|

Stop Freq|
2.403000000 GHz

CF Step|
600.000 kHz
Auto Man

Freq Offset|
0 Hz|

Center 2.400000 GHz Span 6.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.06 ms (1000 pts)

MSG STATUS

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - Swept SA
U RL RF S0 DG SENSE:INT| ALIGHAJTO 10:39:44 PMNov 06, 2014
#Avg Type: RMS TRACE[TZ 345 6 Frequency
PNO: Wide —»— T1rig:Free Run Avg|Hold: 1010 T |
IFGain:Low #Atten: 20 dB oeT|P

Auto Tune

10dBidiv  Ref 10.00 dBm
Log

CenterFreq|
2.483500000 GHz|

000k= <

StartFreq
2.477500000 GHz|

Stop Freq|
2.489500000 GHz

CF Step|
1.200000 MHz|
Auto Man

Freq Offset|
0 Hz|

Center 2.483500 GHz Span 12.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.20 ms (1000 pts)

MSG STATUS
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REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014
FCC ID: W22-ETAG IC: 9005A-ETAG

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/m)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014
FCC ID: W22-ETAG IC: 9005A-ETAG

8.1. TRANSMITTER ABOVE 1 GHz

8.1.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

5 Nov 2014 16:46:17

Restricted Bandedge

Project Number:14U19217
Client:ALTIERRE
Config:EUT ONLY
Mode:Tx 2481.5 MHz
Tested by:J. GOMEZ

it (dBulU/m)

CdBul/mJ

Average Limi

16.5MHz/
Frequency (GHz)

Ronge (GHz) REW UBW Ay Typ Suaey Pts  #Sups/Mode
2.31=2.415

Det p
PERK  IM(-6dB) 18 Uolt fvg futa/Cpled  B3B1  Inf/MAXH 235 degs 299 of

Range (GHz) Det  RBY VB fvg Typ Sueep Pte 4#5ups/Mode  Position
1:2.31-2.415 PEAK  M(-6dB) M Pur AvglRMS) Auto/Cpled  88B1  Inf/MAXH 235 degs 29§ 2

Low Channel Horizontal.dat 39763 ©5 Nov 2814

Rev 9.5 22 Jul 2814

Marker Frequency Meter Det AFT136 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.39 38.18 PK 32.2 -24.1 46.28 - - 74 -27.72 235 298 H
2 *2.379 42.26 PK 321 -24 50.36 - - 74 -23.64 235 298 H
3 *2.39 28.55 VB1T 32.2 -24.1 36.65 54 -17.35 - - 235 298 H
4 *2.388 28.52 VBI1T 32.2 -24 36.72 54 -17.28 - - 235 298 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014
FCC ID: W22-ETAG IC: 9005A-ETAG

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

IZI:UL Fremont,5m Chamber A 5 Nov 2814 16:56:47
Restricted Bondedge
= Pro ject Number: 14019217
11 Client:ALTIERRE
Config:EUT ONLY
Mode:Tx 2481.5 MHz
195 Tested by:J. GOMEZ
95
35
N Peck Limit C(dBuU/m)
3 75
s}
S
6!:
sl fverage Limit (dBul/m)
2 .
u}
4!:
4 3
35 o o
2. 31 18 . 5MHz/ 2.415
Frequency (GHzJ
Range (GHz) et REU VBl fvg Tp Sueep Pie #5ups/Mods  Fosition Range (6Hz) Det  RBW B fvg Top Sussp Pte  Hups/fods  FPosition
Low Channel Vertical.dat 33763 5 Nov 2814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT136 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.39 39.34 PK 32.2 -24.1 47.44 - - 74 -26.56 52 371 \
2 *2.361 42.71 PK 32 -24.1 50.61 - - 74 -23.39 52 371 Vv
3 *2.39 28.68 VB1T 32.2 -24.1 36.78 54 -17.22 - - 52 371 Vv
4 *2.383 28.75 VB1T 32.2 -24 36.95 54 -17.05 - - 52 371 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014
FCC ID: W22-ETAG IC: 9005A-ETAG

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

1ZI:LJL Fremont,5m Chamber A 5 Nov 2814 17:25:31
Restricted Bandedge
= Project Number:14U19217
1 Client:ALTIERRE
Config:EUT ONLY
Mode:Tx 24738.5 MHz
185 Tested by:J. Wu
95
- f
R |
£
~ | Pecok Limit C(dBul/m)
> 7l:
5
@
S
6!:
Averoge Limit (dBul/m)
55
2
bl bk m e IR TR IR NIRRT AN (PR SR TTL quw Aok e il MJWu Ll L ,m,ﬂ”l“‘ Lo,
- | e ‘ s
| |
3 4
3:~——~———-—~~—l—/ k‘ﬁ
2.46 18. 3MHz/ 2.563
Frequency (GHzJ
Range (6Hz) Det Rl Ul Avg Tp Susep Ple #Sups/Mode  Position Renge (BHz) Det  RBU WU Avg Typ Suesp Pte  #sups/fode  Position
1:2.46-2.563 PEAK  INC-60B) M Pur Avg(RNS)  Puto/Cpled  8BBI  Inf/MAXH 325 degs 18( 2:2.46-2.563 PEAK  IM(-6B) 180 Volt Avg futa/Cpled 881 Inf/MAXH 325 dego 180 o
High Channel Bandedge Method 1T - Horizontal .TST 38915 27 Mar 2014 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT136 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *2.484 40.2 PK 32.7 -24.2 48.7 - - 74 -25.3 325 180 H
3 *2.484 28.79 VBI1T 327 -24.2 37.29 54 -16.71 - - 325 180 H
2 2.549 41.67 PK 329 -23.9 50.67 - - 74 -23.33 325 180 H
4 2.559 28.59 VBI1T 329 -23.8 37.69 54 -16.31 - - 325 180 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014
FCC ID: W22-ETAG IC: 9005A-ETAG

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

1ZI:LJL Fremont,5m Chamber A 5 Nov 2814 17:36:008
Restricted Bandedge
= Project Number:14U19217
1 Client:ALTIERRE
Config:EUT ONLY
Mode:Tx 24738.5 MHz
185 Tested by:J. Wu
95
35
i
~ Pecok Limit C(dBul/m)
> 71:
5
@
S
6|:
Averoge Limit (dBul/m)
55
] o
o
45
2 3
35 e
2.46 18. 3MHz/ 2.563
Frequency (GHzJ
Range (6Hz) Det M Ul Avg Tp Susep Ple #5ups/Mode  Position Renge (BHz) Det  RBU B0 Avg Typ Suesp Pte  #sups/fode  Position
High Channel Bandedge Method 1T - Vertical .TST 38915 27 Mar 2814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT136 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 39.5 PK 32.7 -24.2 48 - - 74 -26 45 347 v
3 *2.484 28.66 VBIT 32.7 -24.2 37.16 54 -16.84 - - 45 347 Vv
2 2.522 41.88 PK 32.9 -24.1 50.68 - - 74 -23.32 45 347 Vv
4 2.548 28.5 VB1T 32.9 -23.8 37.6 54 -16.4 - - 45 347 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

VBLT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014
FCC ID: W22-ETAG IC: 9005A-ETAG

LOW CHANNEL HARMONICS AND SPURIOUS EMISSIONS

HORIZONTAL

KUL Fremont,5m Chamber A 5 Nov 2814 14:43:20
Radioted Emissions 3-Meters

195 ET?JEDF Number: 14018217
ient ! ALTIERRE

Config:EUT ONLY

Mode:Tx 2481.5 MHz

g5 Tested by:J. GOMEZ

1

85

Peok Limit (dBulU/m)
75

(dBul/m)

Avg Limit (dBuV/m)

WW

18
Frequency (GHz)

Range (6H2) et Red B fvg Tup Sucep Pls ¥oups/fck  Position Ronge (GH2) bet RO VW fvg Typ Sneep Pis  Fups/Made  Fosition
1:1-3 PERK  1M(-6dB) Bk Pur Rvg(RMS) Auto/Cpled  6BBI  Inf/MAXH B-360degs H 3:3-18 PEAK  IM(-6dB) 3Bk Pur Avg(RMS) futo/Cpled 18k Inf/MAXH B-368degs H

FCC Port!5 Subport C 248BMHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

VERTICAL

UL Fremont,5m Chomber A 5 Nov 2814 14:43:20

Radioted Emissions 3-Meters

Project Number:14U18217
Client ! ALTIERRE
Config:EUT ONLY

Mode:Tx 2481.5 MHz
Tested by:J. GOMEZ

’eak Limit (dBul/m)

(dBulU/m)

Avg Limit (dBul/m>

18
Frequency (GHz)

Range (6H2) Sucep Pls  ¥oups/fode  Position Range (6Hz) Sucep Pts  Fups/Made  Fosition

FCC Portl5 Subport C 248@MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014

FCC ID: W22-ETAG IC: 9005A-ETAG
DATA
Marker Frequency Meter Det AFT136 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
1 *4.803 50.32 PK3 34 -29.2 55.12 - - 74 -18.88 213 225 H
*4.803 46.18 VB10 34 -29.2 50.98 54 -3.02 - - 213 225 H
3 *4.803 47.29 PK3 34 -29.2 52.09 - - 74 -21.91 351 285 \
*4.803 42.56 VB10 34 -29.2 47.36 54 -6.64 - - 351 285 \
5 5.862 31.16 PK 349 -28.3 37.76 - - - - 0-360 201 H
2 7.205 42.71 PK 35.2 -27.1 50.81 - - - - 0-360 201 H
4 7.205 42.97 PK 35.2 -27.1 51.07 - - - - 0-360 201 \
6 8.681 28.65 PK 35.8 -25.3 39.15 - - - - 0-360 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - FHSS Method: Maximum Peak
VB10Hz - FHSS Method: 10Hz Video Bandwidth

-Compliance for emissions in non-restricted bands shown in conducted out of band testing
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REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014
FCC ID: W22-ETAG IC: 9005A-ETAG

MID CHANNEL HARMONICS AND SPURIOUS EMISSIONS

~UL Fremont - Chomker E 5 Nov 2di4 15:58: 33
Radioted Emissions 3-Meters

Project Number:14U19217

185 Client ALTIERRE

Config:EUT ONLY

Mode: Tx 2441 .5 MHz
g5 Tested by:J. GOMEZ

1

Peak Limit CdBuU/m)

CelBulU/m)

Avg Limit CdBulU/ml

Freguency (GHzJ

Ronge (6H2) Dot BN W g Ty Sueep Pts Faps/fode  Lokel Romge (6Hz) Dt Rl VB g Typ
1-3 PEAK | M(-GielED ok Pur Reg(RMS) Autn/Cpled  BEAI Inf/MAXH Hor 1zontal 3318

Pts  #SupsHace Lohel

Suecp
FEAK  IMC-6dB) 3ok Fur Aug(RMS)Y Auto/Cpled 18k InfAMAEH Horlzontal

1

id Channel dat 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

VERTICAL
UL Fremont - Chaomker E 5 Nov 2814 15:58: 33
Rodioted Emissions 3-Meters

Project Number:14U13217
Client:ALTIERRE
Config:EUT ONLY

Made:Tx 2441.5 MHz
Tested by:J. GOMEZ

115

Peak Limit (dBull/m2

ColBulUs/m)

Avg Limit (dBul/m)

]
Frequency (GHz)

Range (oHz) Suoep Pto  fowpsiods  Lobel Fange (6Hz) fvg Top Sucep Pts foupofiods  Label

id Chonrel .dot 38915 7 Jul 26814 Rev 9.5 22 Jul 2814
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REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014

FCC ID: W22-ETAG IC: 9005A-ETAG
DATA
Marker Frequency Meter Det AFT136 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (em)
(dBuv) (dB) (dBuVv/m)
3 *4.883 46.92 PK3 34 -28.7 52.22 - - 74 -21.78 200 275 H
*4.883 43.4 VB10 34 -28.7 48.7 54 -5.3 - - 200 275 H
4 *7.325 45.76 PK3 35.2 -26 54.96 - - 74 -19.04 272 102 H
*7.325 40.98 VB10 35.2 -26 50.18 54 -3.82 - - 272 102 H
5 *4.883 44.93 PK3 34 -28.7 50.23 - - 74 -23.77 322 202 \
*4.883 39.63 VB10 34 -28.7 44.93 54 -9.07 - - 322 202 \
6 *7.324 45.47 PK3 35.2 -26 54.67 - - 74 -19.33 188 390 \
*7.325 40.13 VB10 35.2 -26 49.33 54 -4.67 - - 188 390 \
1 1.928 35.48 PK 31.8 -25.4 41.88 - - - - 0-360 201 H
2 2.085 35.15 PK 31.8 -24.6 42.35 - - - - 0-360 201 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - FHSS Method: Maximum Peak
VB10Hz - FHSS Method: 10Hz Video Bandwidth

-Compliance for emissions in non-restricted bands shown in conducted out of band testing
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REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014
FCC ID: W22-ETAG IC: 9005A-ETAG

HIGH CHANNEL HARMONICS AND SPURIOUS EMISSIONS

~UL Fremont - Chamker E 5 Nov 2814 15:16:41
Roadioted Emissions 3-Meters

= Project Number:14U13217

18 Clisnt:ALTTERRE

Canfig:EUT ONLY

Mode : Tx 2478.5 MHz
95 Tested by:J. GOMEZ

11

Peak Limit (dBul/m)

ColBulUs/m)

Avg Limit (dBul/m)

WWM

[iz]
Frequency (GHz)

Rarge (BHz) Det  RBU W Py Typ Sueep Pts  Fups/Mode  Lobel Forge (6H2)
1-3 3318

o 2] VBl g Tp Pts toupsiode  Label
PEAK 1M (-G 3ok Pur Reg(RMS) Auto/Cpled  BBB1 Inf/MAH Har | zantal

et Siue
1 PEAK  IM(-BdBD 3Bk Fur Pug(RMS)  AutasCpled 18k Inf/MAXH  Horlzonmtal

High Channel dot 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

UL Fremont - Chamker E 5 Nov 2814 15:16:41
Radioted Emissions 3-Meters

= Project Number:14U13217

18 Clisnt:ALTTERRE

Canfig:EUT ONLY

Mode :Tx 2478.5 MHz
95 Tested by:J. GOMEZ

115

a5

Peak Limit (dBul/m)
75

55

ColBulUs/m)

Avg Limit (dBul/m)
55

45

35

[IZ]
Frequency (GHz)

Rarge (BHiz) Susep Pts  Fowps/Mode  Lubel Fonge (6H2) g Tup Sucep Pts foupoiode  Label

High Channel dat 38915 7 Jul 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014

FCC ID: W22-ETAG IC: 9005A-ETAG
DATA
Marker Frequency Meter Det AFT136 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (em)
(dBuv) (dB) (dBuVv/m)
3 *4.959 46.31 PK3 339 -28.9 51.31 - - 74 -22.69 215 268 H
*4.959 42.17 VB10 339 -29 47.07 54 -6.93 - - 215 268 H
4 *7.439 43.85 PK3 353 -25.6 53.55 - - 74 -20.45 283 216 H
*7.439 38.42 VB10 353 -25.6 48.12 54 -5.88 - - 283 216 H
5 *4.959 44.4 PK3 33.9 -28.9 49.4 - - 74 -24.6 339 363 \
*4.959 37.52 VB10 33.9 -29 42.42 54 -11.58 - - 339 363 \
6 *7.439 43.58 PK3 353 -25.6 53.28 - - 74 -20.72 294 114 \
*7.439 37.81 VB10 353 -25.6 47.51 54 -6.49 - - 294 114 \
1 193 35.78 PK 31.8 -25.4 42.18 - - - - 0-360 201 H
2 2.06 35.88 PK 31.9 -24.9 42.88 - - - - 0-360 201 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - FHSS Method: Maximum Peak
VB10Hz - FHSS Method: 10Hz Video Bandwidth

-Compliance for emissions in non-restricted bands shown in conducted out of band testing
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REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014
FCC ID: W22-ETAG IC: 9005A-ETAG

8.2. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

HORIZONTAL
UL Fremont,5m Chomber A 5 Nov 2814 18:19:42

Radioted Emissions - 3 Meters

o5 Project Number: 14019217
Client:ALTIERRE

Config:EUT ONLY

Mode irost mode

75 Tested by:J. Uu

9

65

55

5
4 it CER T

CdBul/m)

35 f &

h\j h'\w

186 10ee
Frequency (MHz)

Range (HHz) Dt fB VBl fvg Ty Sucep Pis  H5ups/Mode  Fosition Range (Hz) Det  RBU Ul g Typ Susep Pis ¥supa/fode  Position
3-200 PEAK  12B<(-68) 1M Log-Purliden) .BAIs/MHz 4881 Inf/MAXH  B-36ddegs H| 3:208-108 PERK  I20k(-68) 1M  Log-Pur(Uidea) .0Afs/MHz 8231 Inf/MAXH  B-36Bdegs H

FCC Part 15 Subpart C 38-18@BMHz . TST 38815 15 Jul 2814 Rev 9.5 22 Jul 2814

VERTICAL
UL Fremont,5m Chamber A 5 Nov 2814 18:19:42
Rodioted Emissions - 3 Meters

- Project Number: 14019217
8 Client: ALTIERRE
Conf ig:ELT ONLY
Mode :lirost mode
75 Tested by:d. Hu

g5

65

55

45

(dBul/m)

180
Frequency (MHz)

eep Pls  5ups/Mode  Position Range (MHz) e ueep Pts  #Sups/Mode  Positian

FCC Part 15 Subpart C 38-188BMHz TST 30915 15 Jul 2814 Rev 8.5 22 Jul 2814
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REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014

FCC ID: W22-ETAG IC: 9005A-ETAG
DATA
Marker Frequency Meter Det AF T130 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

5 *112.11 49.52 PK 12.9 -30.4 32.02 43.52 -11.5 0-360 101 Vv

3 * 256 39.73 PK 11.7 -29.4 22.03 46.02 -23.99 0-360 101 H

4 52.7375 48.06 PK 7.3 -30.8 24.56 40 -15.44 0-360 101 Vv

1 154.6525 50.07 PK 12.3 -30 32.37 43.52 -11.15 0-360 200 H

6 174.925 50.45 PK 11.6 -30.1 31.95 43.52 -11.57 0-360 101 Vv

2 186.1025 52.9 PK 114 -29.9 34.4 43.52 -9.12 0-360 200 H

7 337.8 34.21 PK 13.9 -29.2 18.91 46.02 -27.11 0-360 101 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector
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REPORT NO: 14U19217-E1A DATE: NOVEMBER 24, 2014
FCC ID: W22-ETAG IC: 9005A-ETAG

8.3. WORST CASE ABOVE 18 GHz

SPURIOUS EMISSIONS 18 TO 26 GHz (WORST-CASE CONFIGURATION)

VERTICAL AND HORIZONTAL
U BMe B Hov 2014 2214704
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1:15-26 FEAC N M futalCpled 1282 Inf/MAXH

18-26GH=z Test . TST 3A915 23 Aug 2613 Rev 9.5 19 Jan 2A14

Marker Frequency Meter Det AF T89 Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(dB/m) (dB) (dB) (dBuV/m) (dBuv/m)
(GHz) Reading Reading (dB) (dB)
(dBuv) (dBuVolts)

1 20.418 42.5 PK 32.8 -23.8 -9.5 42 54 -12 74 -32
2 22.983 41.77 PK 33.6 -23.2 -9.5 42.67 54 -11.33 74 -31.33
3 23.962 43.77 PK 33.6 -22.7 -9.5 45.17 54 -8.83 74 -28.83
4 21.87 41.23 PK 333 -23.7 -9.5 41.33 54 -12.67 74 -32.67
5 22.996 42.6 PK 33.6 -23.2 -9.5 43.5 54 -10.5 74 -30.5
6 24.961 44.13 PK 34 -22.8 -9.5 45.83 54 -8.17 74 -28.17

PK - Peak detector
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