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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SRAMLLC
EUT DESCRIPTION: eTap System, Left Shifter
MODEL.: 0001
SERIAL NUMBER: Radiated: 0032500390; Conducted: 0032500387
DATE TESTED: SEPTEMBER 9 — OCTBER 09, 2015
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY CANADA RSS-GEN Issue 4 Pass

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:
?ﬁ /
7|
CHOON SIAN OOl JEFFREY WU
PROJECT LEAD EMC 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 FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, RSS-GEN Issue 4, RSS-247 Issue 1.

3. FACILITIES AND ACCREDITATION

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
X] 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.
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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

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 eTap System, Left Shifter with 802.15.4 SRAMLIink technology

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2405 - 2480 802.15.4 SRAMLink -1.91 0.64

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a ceramic antenna (P/N 2450AT42A100) by Johanson Technology, with a
maximum gain of O dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 1.0.0.

The test utility software used during testing was Bootloader, Rev. 0.7.0.0; Bootstick, Rev.
0.7.0.0

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emission was performed with the EUT set to transmit at the channel with highest
output power as worst-case scenario.

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.
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer |Model Serial Number FCCID
Laptop Lenovo T410S R8-0BWT6 N/A
AC Adapter Lenovo 45N0054 N/A N/A
Laptop ACER P1EV6 LUSFT02292260C8E83400 N/A
AC Adapter ACER W10-040N1A F13061332048621 N/A
Regulated DC Power Supply Kenwood PA36-3A 7060074 N/A
/O CABLES
1/0 Cable List
Cable (Port # of identical |Connector [Cable Type |Cable Length|Remarks
No ports Type (m)
1 DC Power (1 Banand Plug [Shielded 0.5m N/A
TEST SETUP

The EUT is a stand-alone unit during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

DC POWER STPPLY

ACMAIN
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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
Radiated Software UL UL EMC Ver 9.5, July 22, 2014
Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015
Bilog Antenna 30-1000MHz Sunol JB1 477 06/10/15 | 06/10/16
Bilog Antenna 30-1000MHz Sunol JB1 185 02/18/15 | 02/18/16
Horn Antenna 1-18GHz ETS 3117 119 01/15/15 | 01/15/16
Antenna, Horn, 26.5 GHz ARA MWH-1826/B 39 |01/29/15 01/29/16
Horn Antenna 1-18GHz ETS 3117 136 03/03/15 | 03/03/16
Preamp 10kHz-1000MHz Sonoma 310 300 11/01/14 | 11/18/15
Preamp 1-8GHz Miteq AMF-4D-01000800-30-29P 782 11/18/14 | 11/17/15
Preamp 1-18GHz Miteq AFS42-00101800-25-2-42 493 01/16/15 | 01/16/16
Preamp 1-26.5GHz Agilent 8449B 404 04/06/15 | 05/26/16
Coaxial Switchbox Agilent SP6T 927 03/03/15 | 03/03/16
Spectrum Analzer 3Hz to 44GHz Agilent E4446A 99 06/10/15 | 06/10/16
3GHz HPF Micro-Tronics HPM17543 486 11/18/14 | 11/18/15
5GHz LPF Micro-Tronics LPS17541 481 11/18/14 | 11/18/15
6GHz HPF Micro-Tronics HPS17542 484 11/18/14 | 09/16/16
EMI Test Receiver Rohde & Schwarz ECSI 7 284 09/16/15 | 11/01/16
Power Meter Agilent N1911A 1264 11/01/15 | 03/09/16
Power Sensor Agilent E9327A 117 03/09/15 | 01/16/16
LISN for Conducted Emissions FCC 50/250-25-2 24 01/16/15 | 01/16/16
Antenna, Loop, 30 MHz EMCO 6502 C00593| 02/20/15 | 02/21/16
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7. MEASUREMENT METHODS

On Time and Duty Cycle: KDB 558074 D01 v03r03, Section 6.0.

6 dB BW: KDB 558074 D01 v03r03, Section 8.1.
99% BW: ANSI| C63.10-2013, Section 6.9.3.
Output Power: KDB 558074 D01 v03r03, Section 9.2.3.2.

Power Spectral Density: KDB 558074 D01 v0O3r03, Section 10.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r03, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v03r03, Section 12.1.

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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8. ANTENNA PORT TEST RESULTS

8.1. 802.15.4 MODE IN THE 2.4 GHz BAND

8.1.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

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)
2.4GHz Band
802.15.4 Zigbee 10.000 10.000 1.000 100.00% 0.00 0.010

8.1.2. DUTY CYCLE PLOT

DUTY CYCLE 802.15.4 SRAMLink
5 Agilent 17:43:12 Sep 22, 2015 L

a Mkr3 A s
B.000 dB

|Freq/thanne|

Center Freq
244000668 GHz

Ref 28 dBm
#Peak |
Log SR
18 StartFreq
dB/ 244000868 GHz
Offst

5%‘8 StopFreq

2.44000009 GHz

Atten 20 oB

CF Step

5.00000000 MHz
#PAvg Auto Man

Center 2,446 006 GHz Span @ Hz
Res BH 8 MHz Sweep 7.467 ms (1001 pts)

Marker Trace Amplitude
1R (6 D] -1.48 dBm
1a [¢ 5] 8.88 dB i
3R (6 D] -1.48 dBm Slgnal Track

Za 1) B.59 dE On Off]

Freq Offset

#YBH 50 MHz 0.000B0A0E Hz

H Auiz

a
2]
2]
2]
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8.1.3. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-247 Clause 5.2.1

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

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

VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2405 1.632 0.5
Middle 2440 1.662 0.5
High 2480 1.752 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
w Agilent 17:57:40 Sep 22, 2015 L |Freq/ChanneI

APw3.3(838515),KK, Conducted B a Mkrl 1.632 MHz Center Freq

Eséa}fﬁ dBm #Atten 10 dB -0.845 dB 5 40500000 GHx

Log

18 StartFreq

dB/ 248350008 GHz

Offst

: StopFreq
2. 40650008 GHz

CF Step
300000000 kHz
Auto Man

Freq Offset
A.000000008 Hz

Signal Track
On 0ff]

Center 2.405 006 GHz Span 3 MHz ‘
#Res BH 108 kHz #\JBH 3068 kHz Sweep 1 ms (1601 pts)
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6 dB BANDWIDTH MID CH

s Agilent 17:44:18 Sep 22, 2015 L |Freq/ChanneI
APw3.2(888515),kK, Conducted B a Mkrl 1.662 MHz Center Freq
5%;@.8 dBm #Atten 10 dB @206 dB 5 44000008 Gile
StartFreq
2.43350008 GHz
StopFreq
244150008 GHz

CF Step
300000008 kHz
Auto Man

Freq Offset
B.O0EBEEEE Hz
Signal Track
On Off
Center 2.440 A88 GHz Span 3 MHz ‘
#Res BH 1606 kHz #BH 360 kHz Sweep 1 ms (18081 pts)
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6 dB BANDWIDTH HIGH CH
# Agilent 18:04:06 Sep 22, 2015 L [Freq/Channel

APw3.3(838515),KK, Conducted B a Mkrl 1.752 MHz Center Freq
Ref 10.8 dBn #Atten 10 dB ~0.009 B f| oo s or
Log

18 StartFreq
dB/ . | 2.47350000 GHz
Offst Pl

53'8 StopFreq
o 2.47650000 GHz

CF Step
dBm 300.0600008 kHz
;Féﬂug Auto Man

V1 sz Freq Offset
53 FS £.99900000 Hz
AR

£t .

o Signal Track
>k
Swp On Off
Center 2.475 006 GHz Span 3 MHz ‘
#Res BH 108 kHz #\JBH 3068 kHz Sweep 1 ms (1601 pts)
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8.1.4. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2405 2.4411
Middle 2440 2.464
High 2480 2.4828
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99% BANDWIDTH

99% BANDWIDTH LOW CH
s Agilent 17:59:51 Sep 22, 2015

L

| Measure

Occupied Bandwidth

Ch Freq 2.465 GHz

Trig Free

|Huerages: 20

Meas Off

Ref 28 dBm

APw3.3(838515).KK,

Conducted B
Atten 20 oB

#Samp

Log

Channel Power
‘ Occupied BH

19

dB/

Offst
18.8
dB

#Res BH 36 kHz

| |
Center 2,485 800 GHz

#YBH 118 kHz

#Sneep 108 ms (1001 pts)

Span 5 MHz

ACP

Multi Carrier
Power

% dB Bandwuidth

Occupied Bandwidth

2.4411 MHz

Transmit Freq Error  44.813 kHz

4.275 MHz*

Occ BH % Puwr
% dB

99.00 %
-26.80 dB

Power Stat
CCDF

More
1of 2
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99% BANDWIDTH MID CH
s Agilent 17:45:22 Sep 22, 2015

L

| Measure

Occupied Bandwidth

Ch Freq 2.44 GHz

Trig Free

[Averages: 28

APv3.3(8538515),kK, Conducted B
Ref 28 dBm Atten 20 dB

#Samp

Log

]

Meas Off

Channel Power

Occupied BH

19

dB/

Offst

18.8

T

=

Center 2,440 @66 GHz
#Res BH 36 kHz

#VBH 110 kHz

Span 5 MHz

#5weep 100 ms (1001 pts)

Multi Carrier
Power

Occupied Bandwidth

2.4640 MHz

Transmit Freq Error 44656 kHz
% dB Bandwidth 4,284 MHz*

Occ BH % Pwr
% dB

99.08 %
-26.00 dB

Power Stat
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99% BANDWIDTH HIGH CH

- Agilent 18:04:46  Sep 22, 20815 L | Measure
|

Ch Freq 2.475 GHz Trig Free Meas Off
Occupied Bandwidth [Averages: 26 | |

| Channel Power

APv3.3(830515),KK, Conducted B

Ref 28 dBm Atten 28 dB
#3amp Occupied BH
Log
16
dB/ > <
Offst | = AT ACP
16.8 -
dB TR

i I : Multi Carrier
Center 2.475 @08 GHz Span & MHz Power
#Res BH 36 kHz #BH 110 kHz  #Sweep 186 ms (1001 ps) o S

= = = = over Stat
Occupied Bandwidth Occ BW % Pwr  99.00 7 CCDF
2 4828 MHZ % dB -26.00 dB

Transmit Freq Error 43.912 kHz Po{g
% dB Bandwidth 4.301 MHz* 0
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REPORT NO: 15U21454-E1V4 DATE: OCTOBER 16, 2015
FCC ID: C90-LSBED IC: 10161A-LSBED

8.1.5. AVERAGE POWER

LIMITS

FCC 8§15.247
IC RSS-247 Clause 5.4(4)

For systems employing digital modulation techniques operating in the bands 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output power shall not
exceed 1 W. Except as provided in Section 5.4 (5), the e.i.r.p. shall not exceed 4 W.

As an alternative to a peak power measurement, compliance can be based on a measurement
of the maximum conducted output power. The maximum conducted output power is the total
transmit power delivered to all antennas and antenna elements, averaged across all symbols in
the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or transmitting at a reduced power
level. If multiple modes of operation are implemented, the maximum conducted output power is
the highest total transmit power occurring in any mode.

RESULTS
Channel Frequency Power
(MHz) (dBm)
Low 2405 -2.18
Middle 2440 -2.09
High 2480 -1.91
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REPORT NO: 15U21454-E1V4

FCC ID: C90O-LSBED

DATE: OCTOBER 16, 2015
IC: 10161A-LSBED

8.1.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

IC RSS-247 Clause 5.2.2

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
Channel Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2405 -10.74 8 -18.74
Middle 2440 -10.49 8 -18.49
High 2480 -10.75 8 -18.75
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REPORT NO: 15U21454-E1V4 DATE: OCTOBER 16, 2015
FCC ID: C90-LSBED IC: 10161A-LSBED

POWER SPECTRAL DENSITY

PSD LOW CH

# Agilent 18:00:14 Sep 22, 2015 L |Freq/ChanneI

APv3.3(838515),KK, Conducted B Merl 2.484 987 GHz Center Freq
5§£a2k@ dBm Atten 20 dB -18.737 dBm 5 48500000 Gl»
Log

18 | StartFreq

dB/ 248350008 GHz

Offst

: StopFreq
240600868 GHz

CF Step
300000000 kHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On 0ff]
Center 2.405 000 GHz Span 3 MHz ‘
#Res BH 30 kHz #BH 91 kHz Sweep 3.2 ms (1001 pts)
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REPORT NO: 15U21454-E1V4 DATE: OCTOBER 16, 2015
FCC ID: C90-LSBED IC: 10161A-LSBED

PSD MID CH

s Agilent 17:47:13 Sep 22, 2015 L |Freq/ChanneI
APw3.3(838515),KK, Conducted B Mkrl 2.439 916 GHz Center Freq
5825? dBm Atten 26 dB -16.492 dBm| 5 44000008 Gile
StartFreq
2.43350008 GHz
StopFreq
244150008 GHz

CF Step
300000008 kHz
Auto Man

Freq Offset
B.O0EBEEEE Hz
Signal Track
On Off
Center 2.440 A88 GHz Span 3 MHz ‘
#Res BH 30 kHz #YBH 91 kHz Sweep 3.2 ms (1081 pts)
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REPORT NO: 15U21454-E1V4 DATE: OCTOBER 16, 2015
FCC ID: C90-LSBED IC: 10161A-LSBED

PSD HIGH CH
- Agilent 18:05:34 Sep 22, 2015 L [Freq/Channel

APw3.3(838515),KK, Conducted B Mkrl 2.474 916 GHz Center Freq
EsZaZk@ dBrm Atten 20 oB -18.75@ dBm 5 47500000 GHa
Log |

18 StartFreq
dB/ 247350008 GHz
Offst

53'8 StopFreq
ol 2476000608 GHz

C

el CF Step
360.000000 kHz
;Egug Futo tan

V1 sz Freq Offset
53 FS £.99900000 Hz
AR

£t .

o Signal Track
>k
Swp On Off
Center 2.475 006 GHz Span 3 MHz ‘
#Res BH 30 kHz #BH 91 kHz Sweep 3.2 ms (1001 pts)
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REPORT NO: 15U21454-E1V4 DATE: OCTOBER 16, 2015
FCC ID: C90-LSBED IC: 10161A-LSBED

8.1.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC 815.247 (d)
IC RSS-247 Clause 5.5

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 §15.209(a) is not required.
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REPORT NO: 15U21454-E1V4
FCC ID: C90O-LSBED

DATE:

OCTOBER 16, 2015
IC: 10161A-LSBED

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

# Agilent 17:50:11

Sep 22, 2815

L

|Freq/ChanneI

APv3.3(830515),EK, Conducted B
Ref 2@ dBm

Atten 20 dB

Mkrl 2.448 29 GHz
—7.87 dBm

Peak
Log

18
dB/

Offst

Center Freq
2.44000068 GHz
StartFreq
2.43500868 GHz
StopFreq
2.44500008 GHz

Center 2,440 @8 GHz
#Res BH 100 kHz

#UBH 388 kHz

Span 18 MH=z
Sweep 1 ms (1001 pts)

CF Step
1.080800868 MHz
Auto Man

Freq Offset
.OBEGGAEE Hz

Signal Track
On O]

—
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REPORT NO: 15U21454-E1V4 DATE: OCTOBER 16, 2015
FCC ID: C90-LSBED IC: 10161A-LSBED

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

4 Agilent 18:81:18 Sep 22, 2015 L  [Freg/Channel
APw3.3(880515),kK, Conducted B Mkr2 2.408 86 GHz Center Freq
Ezgk% dBm Atten 20 dB -48.58 dBm 5 10080008 Gl
Log
18 StartFreq
dB/ 2.38500868 GHz
Offst

StopFreq
2.415006008 GHz

CF Step
3.00000088 MHz
Autao Man

Center 2.408 08 GHz Span 38 MHz
#Res BH 108 kHz WUBH 380 kHz  Sweep 2.867 ms (1081 pts) | , gg@"@%g@fg set
Marker Trace Type ® Axiz Amplituda i
1 1 Freg 2.399 76 GHz -48.85 dBm
2 1y Freg 2.468 BE GHz —-48.58 dBm Slgnal Track
O]

On

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

4 Agilent 18:06:28 Sep 22, 2015 L |Freq/ChanneI
APv3.3(830515),kK, Conducted B Mkr2 2.484 19 GHz Center Freq
Ezgk% dBm Atten 20 dB -53.39 dBm 5 43350008 Gz
Log
18 StartFreq
dB/ 246850000 GHz
Offst

StopFreq
2.49850008 GHz

CF Step
306000066 MHz
Auto Man

Center 2,483 58 GHz Span 38 MHz

sRes BH 100 kHz WUBH 308 Kz _Sweep 2.867 ms (1001 prs) || , Fred Offset

Marker Trace Type  Axiz Amplituda
1 [&H] Frag 2.483 58 GHz -549.44 dBm
2 [&] Freg 2,484 19 GHz -53.39 dBm Signal Track
Off

(n
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REPORT NO: 15U21454-E1V4
FCC ID: C90O-LSBED

DATE: OCTOBER 16, 2015
IC: 10161A-LSBED

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
i Agilent 18:02:34 Sep 22, 2015 L

Freq/Channel

Ref 28 dBm

APw3.3(888515),kK, Conducted B

#Atten 28 dB

Mkrd 2.398 GHz
-47.887 dBm

#Peaak

Center Freq
13.8150800 GHz

Log
10

dB/

StartFreq
30.0080060 MHz

Offst

StopFreq
260060000 GHz

]

CF Step
2597600066 GHz
Auto Man

Start 38 MHz
#Res BH 10@ kHz

#YBH 388 kHz

Stop 26,000 GHz
Sweep 2.482 5 (8192 pts)

Freq Offset

0.09008008 Hz

¥ Axis

2,485 GHz
4,816 GHz
7.215 GHz
2.398 GHz

Marker Trace
1 [&]
2 (6]
3 [&H]
4 1

Amplitude
-7.41 dBEm
-56.47 dBm
-57.13 dBn
-47.89 dBm

Signal Track

On O]

OUT OF BAND MID CH
s Agilent 17:52:07 Sep 22, 2015 L
APv3.3(880515),KK, Conducted B Mkrd 25.185 GHz

Ret 26 dBm #Atten 20 dB -49.427 dBm
#Peak

|Freq/ChanneI

Center Freq
13.6150000 GHz

StartFreq
300080000 MHz

StopFreq
26.0080000 GHz

e L ; CF Step
| 59780800 GHz
| Man

Stop 26,008 GHz
Sweep 2482 5 (8192 pts)

Amplituda

-7.E6 dBn
-53.61 dBm
-59.17 dBm 0
-49.43 dBn n

#Pﬂugi

Start 38 MHz
#Res BHW 108 kHz
Markar Trace
1 [&D]
2 [&]
3 [&]
4 [&]

#YBH 388 kHz

¥ Axis
2,448 GHz
4,888 GHz
7.328 GHz
25,185 GHz

Freq Offset
a.

Hz

Signal Track
OFf]
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REPORT NO: 15U21454-E1V4 DATE: OCTOBER 16, 2015
FCC ID: C90-LSBED IC: 10161A-LSBED

OUT OF BAND HIGH CH

5 Agilent 18:08:18 Sep 22, 2015 L |Freq/ChanneI
APv3.3(836515),KK, Conducted B Mird 24.859 G|l .

Ref 28 dBm #Atten 20 dB -50.355 dBm enter Freq
WPoar 13.8158008 GHz

£

Lag

18 StartFreq
dB/ 30.0000008 MHz
Offst

18.8

dB Stop Freq
26.0000860 GHz
Dl z :
-l N N N CF Step
| | | 2.59700608 GHz
*PHU9| | | Auto Man
Start 38 MHz Stop 26.000 GHZ
+Res BH 100 kHz WUBH 300 iz Sweep 2482 5 (3192 pro) |, Fred OFfSe
Marker Trace Type K Axis Amplitude
1 1 Freg 2.475 GHz -7.32 dBm
2 1 F 4,958 GH -51.53 dE H
3 1y F:zg 7.425 GH; -57.B3 dB: Slgnal Track
4 1 Freg 24.8549 GHz -5@.35 dBm On %

—
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REPORT NO: 15U21454-E1V4
FCC ID: C90O-LSBED

DATE: OCTOBER 16, 2015

IC: 10161A-LSBED

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-GEN Clause 8.9 (Transmitter)

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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REPORT NO: 15U21454-E1V4 DATE: OCTOBER 16, 2015
FCC ID: C90-LSBED IC: 10161A-LSBED

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. TX ABOVE 1 GHz FOR 802.15.4 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, HORIZ

Restricted Bomdedge

15021454

Trace Markers

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 40.21 Pk 32 -24.6 47.61 - - 74 -26.39 16 182 H
2 *2.347 43.31 Pk 319 -24.7 50.51 - - 74 -23.49 16 182 H
3 *2.39 31.27 RMS 32 -24.6 38.67 54 -15.33 - - 16 182 H
4 *2.39 314 RMS 32 -24.6 38.8 54 -15.2 - - 16 182 H

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

RMS - RMS detection
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REPORT NO: 15U21454-E1V4 DATE: OCTOBER 16, 2015
FCC ID: C90-LSBED IC: 10161A-LSBED

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, VERT

Restricted Bondedge

Trace Markers

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)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *2.39 40.2 Pk 32 -24.6 47.6 - - 74 -26.4 192 401 \
2 *2.362 43.1 Pk 31.9 -24.7 50.3 - - 74 -23.7 192 401 \
3 *2.39 30.26 RMS 32 -24.6 37.66 54 -16. 34 - - 192 401 \
4 *2.373 315 RMS 319 -24.7 38.7 54 -15.3 - - 192 401 \

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

RMS - RMS detection
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REPORT NO: 15U21454-E1V4 DATE: OCTOBER 16, 2015
FCC ID: C90-LSBED IC: 10161A-LSBED

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, HORIZ

UL Frema

12

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)

1 *2.484 40.8 Pk 325 -24 0 49.3 - - 74 -24.7 154 146 H

2 *2.486 43.28 Pk 325 -24 0 51.78 - - 74 -22.22 154 146 H

3 *2.484 30.83 RMS 325 -24 0 39.33 54 -14. 67 - - 154 146 H

4 *2.484 31.4 RMS 325 -24 0 39.9 54 -14.1 - - 154 146 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U21454-E1V4 DATE: OCTOBER 16, 2015
FCC ID: C90-LSBED IC: 10161A-LSBED

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

FREMONT, 3w Chomber

HIGH CHANNEL RESTRICTED, PEAK, VERT

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.484 40.38 PK 323 -22.1 0 50.58 - - 74 -23.42 107 100 \
3 *2.484 30.43 RMS 323 -22.1 0 40.63 54 -13.37 - - 107 100 \
4 *2.484 30.92 RMS 323 -22.1 0 41.12 54 -12.88 - 107 100 \
2 2.531 43.33 PK 324 -22 0 53.73 - - 74 -20.27 107 100 \

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

RMS - RMS detection
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REPORT NO: 15U21454-E1V4
FCC ID: C90O-LSBED

DATE: OCTOBER 16, 2015
IC: 10161A-LSBED

HARMONICS AND SPURIOUS EMISSIONS

HORIZONTAL

HEZUL FREMONT, 3m Chamber

23 Sep 2015 19:14:56

Project Number: 15021454

168

Client:SRAM
Config:EUT Only
Mode : Zighee _HARM_2485

Elal

80

Peck Limit (dBuU/

Tested by:J. Uu

Rodioted Emissions 3-Meters

76

66

Avg Limit CdBuU/md

50

1

(dBuU/m) Horizontal

w W ”M?

38

Frequency (GHz)

18 18

Det.
PEAK

Range (GHz) Rl VBl fvg Tgp Sueep
1:1-3 MG-3d8) 3B Log-PurCViden)

futo/Cpled

Fesition

8-360degs |

Pis  #5ups/Mode
6881 Inf/MAXH

fvg T

Range (BHz) Det Rl e
3:3-18 Log-Pur Ui deo

UBW
PERK  IM(-3dB) 3Bk

Position

Swacp
8-36adegs

Auta/Cpled 6k

Pts  ¥aups/Mode
Inf/MAXH

FCC Part15 Subpart C 24BBMHz Spurious Emissions with Average Scon.TST 33763 12 Jun 2014

Rev 9.5 22 Jul 2814

VERTICAL

UL FREMONT, 3m Chamber

23 Sep 2815 19:14:56

e

Project Number: 15021454

0@

Client:SRAM
Config:EUT Only
Mode: Zigbee_HARM_2485

ElE

Tested by:J. Uu

Rodioted Emissions 3-Meters

80

Peok Limit (dBulU/

76

66 :
(dBulU/mj

Avg Limit

58

C(dBuU/m) Uertical

40

368

Frequency (GHz)

18 18

Range (GHz) Sueep

Pis  #5ups/Mode  Position Range (BHz)

Sueep Pts ¥Sups/fode  Position

FCC Part15 Subport C 24BBMHz Spurious Emissions with Average Scon.TST 33763 12 Jun 2014

Rev 9.5 22 Jul 2814
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REPORT NO: 15U21454-E1V4 DATE: OCTOBER 16, 2015
FCC ID: C90-LSBED IC: 10161A-LSBED

Radiated Emissions

Marker Frequency Meter Det AFT119 ‘Amp/Cbl/Fltr DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (em)
(dBuv) (dBuv/m)

1 *1.5 44.55 PK2 28.1 -22.9 0 49.75 - - 74 -24.25 222 157 H
*1.5 36.19 MAv1 28.1 -22.9 0 41.39 54 -12.61 - - 222 157 H
4 *15 45.14 PK2 28.1 -22.9 0 50.34 - - 74 -23.66 136 224 \
*15 36.77 MAv1 28.1 -22.9 0 41.97 54 -12.03 - - 136 224 \
2 *4.811 42.88 PK2 34 -29.4 0 47.48 - - 74 -26.52 143 290 H
*4.809 33.85 MAv1 34 -29.5 0 38.35 54 -15.65 - - 143 290 H
5 6.029 3036 PK 35.2 -28.9 0 36.66 - - - - 0-360 200 \
3 7.214 31.24 PK 35.6 -28.6 0 38.24 - - - - 0-360 100 H
6 13.427 28.02 PK 39 -25.8 0 41.22 - - - - 0-360 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
-Compliance for emissions in non-restricted bands is shown in conducted out of band testing

PK - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB below the
specification limit.
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REPORT NO: 15U21454-E1V4 DATE: OCTOBER 16, 2015
FCC ID: C90-LSBED IC: 10161A-LSBED

HARMONICS AND SPURIOUS EMISSIONS

HORIZONTAL

EUL FREMONT, 3m Chamber 23 Sep 2015 19:46:87
Rodioted Emissions 3-Meters

Project Number: 15021454
Client:SRAM

Config:EUT Only

Mode : Zi gbee_HARM_2448
Tested by:J. Wu

Avg Limit CdBul/md

1
q

MWHMMWW*““Nmu

(dBuU/m) Horizontal

18 18

Frequency (GHz)
Range (GHz) Det VA fvg
1:1-3 FEAK 2

] Tup Sucep Pte #5ups/Mode  Position Ronge (6Hz) Det Suasp Pte Woups/fade  Fosition
MC-38) 3 Log-Furl 3:3-18

Rl
Uideo) Auto/Cpled  60B1  Inf/NAXH  B-36degs H PERK  IM(-34B: Kk Log-PurlVides) Auta/Cpled 16k  Inf/MAKH  B-368degs H

FCC Port15 Subport C 24BBMHz Spurious Emissions with Average Scan.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814

VERTICAL
UL FREMONT, 3m Chomber 23 Sep 2015 19:46:87

Rodioted Emissions 3-Meters

Project Number: 15021454
Client:SRAM

Config:EUT Only

Mode 1 Zi gbee_HARM_2448
Tested by:J. lu

Avg Limit (dBuU/md

(dBuU/m) Vertical

3
=1

18 18
Frequency (GHz)

Range (6Hz) VBl fvg Tgp Sueep Pie  #5ups/Mode  Position Range (BH1z) Sueep Pts ¥oups/fode  Position

FCC Port15 Subport C 24BBMHz Spurious Emissions with Average Scon.TST 33763 12 Jun 2014 Rev 9.5 22 Jul 2814
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REPORT NO: 15U21454-E1V4 DATE: OCTOBER 16, 2015
FCC ID: C90-LSBED IC: 10161A-LSBED

Radiated Emissions

Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

1 *15 46.05 PK2 28.1 -22.9 0 51.25 - - 74 -22.75 216 121 H
*1.5 39.8 MAv1 28.1 -22.9 0 45 54 -9 - - 216 121 H
3 *1.5 46.71 PK2 28.1 -22.9 0 51.91 - - 74 -22.09 206 174 \
*1.5 40.22 MAv1 28.1 -22.9 0 45.42 54 -8.58 - - 206 174 \
4 *4.125 40.51 PK2 333 -30.4 0 43.41 - - 74 -30.59 244 306 \
*4.123 28.42 MAv1 333 -30.4 0 31.32 54 -22.68 - - 244 306 \
5 *4.879 41.38 PK2 34 -29.1 0 46.28 - - 74 -27.72 261 100 \
*4.879 30.46 MAv1 34 -29.1 0 35.36 54 -18.64 - - 261 100 \
2 6.021 30.83 PK 35.2 -29.2 0 36.83 - - - - 0-360 100 H
6 7.892 28.55 PK 35.8 -26 0 38.35 - - - - 0-360 100 \

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

-Compliance for emissions in non-restricted bands is shown in conducted out of band testing
PK - Peak detector

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB below the
specification limit.
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REPORT NO: 15U21454-E1V4 DATE: OCTOBER 16, 2015
FCC ID: C90-LSBED IC: 10161A-LSBED

HARMONICS AND SPURIOUS EMISSIONS

HORIZONTAL
UL FREMONT, 3m Chomber 23 Sep 2015 2B8:49:39

Rodioted Emissions 3-Meters

Project Number: 15U21454
186 Client  SRAM

Config:EUT Only
Mods:Z i gbee_HARM_2475
99 Tested by:J. Wu

1o

80

Peok Limit (dBulU/

76

66

Avg Limit CdBuU/md

58

1

4@W

368

(dBuU/m) Horizontal

2
A MAMN?

18
Frequency (GHz)

Range (6Hz) et ReW VBl fvg Tgp Sueep Pis  #5ups/Mode  Position Range (BH1z) Det Rl U fvg Tup Sueep Pts  #Sups/fode  Position
1:1-3 PEAK  M(-3B) 3B LogFurlVideo) Auto/Cpled OB Ini/MAXH  B-36degs H| 3:3-18 PERK  IM(-3dB) 3k Log-Fur(Video) Auto/Coled 16k  Inf/MAXH  @-368degs H

FCC Port15 Subport C 24BBMHz Spurious Emissions with Average Scon.TST 33763 12 Jun 2014 Rev 9.5 22 Jul 2814

VERTICAL
UL FREMONT, 3m Chomber 23 Sep 20815 28:49:39

Rodioted Emissions 3-Meters

Project Number : 1521454
180 Client :SRAM

Config:EUT Only

Mode 17 gbee_HARM_2475
9g Tested by:J. Uu

e

80

Peok Limit (dBuU/

78

66

Avg Limit CdBulU/md

56

(dBuU/m) Vertical

4
Q

18 18
Fregquency (GHz)
Range (GHz) Sweep Pis #oups/liode  Position Range (6H2) Sueep Pts  #ups/lode  Position

FCC Port15 Subpart C 24BBMHz Spurious Emissions with Average Scan.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U21454-E1V4 DATE: OCTOBER 16, 2015
FCC ID: C90-LSBED IC: 10161A-LSBED

Radiated Emissions

Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

1 *15 46.96 PK2 28.1 -22.9 0 52.16 - - 74 -21.84 219 101 H
*1.5 40.89 MAv1 28.1 -22.9 0 46.09 54 -7.91 - - 219 101 H
4 *1.5 46.78 PK2 28.1 -22.9 0 51.98 - - 74 -22.02 207 172 \
*1.5 40.22 MAv1 28.1 -22.9 0 45.42 54 -8.58 - - 207 172 \
2 *4.949 44.14 PK2 34 -30.1 0 48.04 - - 74 -25.96 164 382 H
*4.951 35.05 MAv1 34 -30.2 0 38.85 54 -15.15 - 164 382 H
3 *7.427 41.82 PK2 35.7 -27.7 0 49.82 - - 74 -24.18 168 340 H
*7.427 32.59 MAv1 35.7 -27.7 0 40.59 54 -13.41 - - 168 340 H
5 *4.949 44.54 PK2 34 -30.1 0 48.44 - - 74 -25.56 252 101 \
*4.951 34.73 MAv1 34 -30.2 0 38.53 54 -15.47 - - 252 101 \
6 10.476 26.41 PK 37.4 -23.6 0 40.21 - - - - 0-360 100 \

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

-Compliance for emissions in non-restricted bands is shown in conducted out of band testing
PK - Peak detector

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB below the
specification limit.
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REPORT NO: 15U21454-E1V4 DATE: OCTOBER 16, 2015
FCC ID: C90-LSBED IC: 10161A-LSBED

9.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

~UL FREMONT, 3m Chomber 22 Sep 2815 23:21:47
Rodioted Emissions - 3 Meters

- Project Number: 15021454
8 Client :SRAM
ConfigEUT Only

9

Mode:Zigbee Below 1 GHz
75 Tested by:J. Uu

65

55

45 ) - teButy 7 my

"k WWWWMMM

180 [t
Frequency (MHz)

35

(dBuU/m) Horizontal

Ronge (2 Ot RBU W fvg Typ Sucep Pls  ¥oups/fode  Position Ronge (MHZ) Dot RaW VB fvg Typ Sueep Pis  Fups/ade  Fositi
1:36-268 PERC 10Bk(-38) 1M Log-Pur(Video) .0fs/MHz  48D1  InfMAXH  D-36degs H | 3:208-1060 PEK  18Bk(-3B) 1 Log-Por(ideo) .BBIs/MHz 0B Inf/MAXH  0-3Bdegs H

FCC Part 15 Subpaort C 30-1888MHz. TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U21454-E1V4 DATE: OCTOBER 16, 2015
FCC ID: C90-LSBED IC: 10161A-LSBED

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

VERTICAL PLOT

~UL FREMONT, 3m Chomber 22 Sep 2815 23:21:47

9

Radioted Emissions - 3 Meters

85 Project Number: 15021454
Client:SRAM

Config:EUT Only

Mode:Zighes Below | GHz

75 Tested byiJ. Wu

65

55

45

o
0
"
L
[
>
3
~
>
3
@
o

35
]

186
Frequency (MHz)

Ronge (PHz) Dt RoM ueep Pls Houps/fode  Position Range (Hz) x Sueep Pts Woups/Made  Position

FCC Part 15 Subpart C 38-188BMHz. TST 39763 12 Jun 2014 Rev 9.5 22 Jul 2814

Trace Markers

Marker | Frequency Meter Det AF T185 Amp/Cbl Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 30.34 35.84 PK 21.5 -27.2 30.14 40 -9.86 0-360 100 H
3 30.425 38.65 PK 21.4 -27.2 32.85 40 -7.15 0-360 100 \Y
4 60.005 35.16 PK 7.3 -26.8 15.66 40 -24.34 0-360 100 \Y
5 66.4225 34.31 PK 8.1 -26.7 15.71 40 -24.29 0-360 100 Vv
6 100.3375 34.28 PK 9.8 -26.3 17.78 43.52 -25.74 0-360 100 \Y
2 470.9 30.99 PK 17.1 -25 23.09 46.02 -22.93 0-360 400 H

PK - Peak detector
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REPORT NO: 15U21454-E1V4
FCC ID: C90O-LSBED

DATE: OCTOBER 16, 2015

IC: 10161A-LSBED

9.4. RADIATED EMISSION BELOW 30MHz

LOOP ANTENNA FACE ON

~UL Fremont — Chomber H

9 Oct 2815 22:340:38

8
Feck Limit{ (dBul/m)

RF Emissions

Project Number: 15021454

—

Client:SRAM LLC
ConfigiEUT (Left Shifter)
Mode:Below 38MHz(ZigBee)

—

Tested by:G. Escano

—— ]

0
)
o
>
5
i}
<

4

= 1
o g TR e

1
Frequency (MHz)

Range (PHz) RGU/UBU  Ref/Atin Det/fvg Tupe
1:.889-.15 160C-608)/380  67/0  PEAK/Par AvgCRNS)
2:.15-.49 Sk (-6dB) /38K ] PEAK/Pur Avg(RMS)
3:.49-1.785 (-6 /30 PEAK/Par Avg(RYS)
4:1.765-38 (68 /30 PEAK/Par Avg(RYS)

Suezp Pis
SnsecCuto) 18k
ensec(Auto) 18k
Brsectiut) 18k
172nsec(Auta) 18k

oups/Mode
HAXH
MAXH

HAXH
HAXH

Position Range (PHz) RGU/VBU  Ref/Atin  Det/fvg Type Sueep
G-36ddegs 281
@-368degs 281
-3ddegs 281
G-36idege 281

Pts #Sups/Mode Position

FCC 15.2089 Below 3B8MHz.TST 38515 8 Jon 2815

Rev 5.5 24 Jun 4

LOOP ANTENNA FACE OFF

~UL Fremont - Chomber H

9 Oct 2815 22:38: 38

8
Feak Limit; (dBul/m)

RF Emissions

Project Number:15U21454

68
—
T

Client:SRAM LLC
ConfigiEUT (Left Shifter)
Mode:Be low 3BMHz(ZigBee)

51 c i Uim)
—

Tested by:G. Escano

—

o)
el
o
>
5
Jis)
-

vl

1
Frequency (MHz)

18

Range (Fiz) RV Ref/Attn Det/Avg Tupe
805~ .15 180C-668)/308  §7/8  PEAK/Par Avg(RS)
9k (-6d6)/ 38k 87/@ PEAK/Pur AvglRMS)
Sk(-6B)/30k  BI/8  PEAK/Pur AvglRHS)
SkC-6B)/30k  B/8  PEOK/Pur AvglRHS)

Pis
SensecCfuto) 18k
emsecChuto) 18k
BrsecCfuto) 18k
172nsec(futa) 18k

aups/Hade
MAKH

Position Ronge (FFiz) RGUABU  Ref/Attn Dei/Avg Type Sucep
6-360degs 261

8-360degs 281

Pts #ups/fode Fosition

15.209 Below 38MHz.TST 38915 8 Jon 2815

Rev 8.5 24 Jun 2H@5
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REPORT NO: 15U21454-E1V4 DATE: OCTOBER 16, 2015
FCC ID: C90-LSBED IC: 10161A-LSBED

Trace Markers

Marker Frequenc Meter Det Loop Cbl (dB) Dist Corr Correcte Peak Margin Avg Limit Margin Azimuth
y Reading Antenna 300m d Limit (dB) (dBuv/m) (dB) (Degs)
(MHz) (dBuv) (dB/m) Reading (dBuV/m)
(dBuVolt
s)

4 .0113 42.03 Pk 18.3 1 -80 -19.57 66.54 -86.11 46.54 -66.11 0-360

1 .0227 40.2 Pk 14.7 1 -80 -25 60.48 -85.48 40.48 -65.48 0-360

5 .16817 45.87 Pk 10.7 1 -80 -23.33 43.09 -66.42 23.09 -46.42 0-360

2 142029 38.59 Pk 10.1 1 -80 -31.21 35.13 -66.34 15.13 -46.34 0-360

Pk - Peak detector

Marker Frequenc Meter Det Loop Cbl (dB) Dist Corr Correcte Peak Margin Avg Limit Margin Azimuth
y Reading Antenna (dB) d Limit (dB) (dBuVv/m) (dB) (Degs)
(MHz) (dBuv) (dB/m) 40Log Reading | (4Buv/m)
(dBuVolt
s)
6 .93022 31.59 Pk 10.3 1 -40 1.99 28.23 -26.24 - - 0-360
3 3.5631 18.67 Pk 10.5 3 -40 -10.53 29.54 -40.07 - - 0-360

Pk - Peak detector
FCC 15.209 Below 30MHz. TST 30915 8 Jan 2015
Rev 9.5 24 Jun 2015
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