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REPORT NO: 12292162-E1V2 DATE: 6/27/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SRAM LLC
1000 W Fulton Market 4" Floor
Chicago, IL 60607 U.S.A

EUT DESCRIPTION: Universal Shifter with AIREA and BLE Radios.
MODEL.: 00210
SERIAL NUMBER: 1154040031 (Conducted), 1154040036 (Radiated)
DATE TESTED: May 17", 2018 — 25", 2018
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

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 the U.S. government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:

o i --\‘t_ af

d%‘wkl‘“’/ :'::l_,l: A, ._:; .- —_

“J f L
DAN CORONIA GLENN ESCANO
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
OPERATIONS LEADER TEST ENGINEER
UL Verification Services Inc. UL Verification Services Inc
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REPORT NO: 12292162-E1V2 DATE: 6/27/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, KDB 558074 D01 v04, ANSI C63.10-2013, RSS-GEN Issue 5, and RSS-
247 Issue 2.

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
<] Chamber A (ISED:2324B-1) Chamber D (ISED:22541-1)
[X] Chamber B (ISED:2324B-2) Chamber E (ISED:22541-2)
[ ] Chamber C (ISED:2324B-3) Chamber F (ISED:22541-3)
Chamber G (ISED:22541-4)
Chamber H (ISED:22541-5)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through C are covered under ISED company address code 2324B with site
numbers 2324B -1 through 2324B-3, respectively. Chambers D through H are covered under
ISED Canada company address code 22541 with site numbers 22541 -1 through 22541-5,
respectively.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://nist.gov/standards/scopes/2000650.htm.
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REPORT NO: 12292162-E1V2 DATE: 6/27/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

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)
36.5dBuV + 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
\é\}/(olr'szttg%soeI\I;HagTated Dfsturbance, 315 dB
:/(\)/cirgg gﬁﬂsHeZRad?ated Dl.sturbance, 30 5.36 dB
\{\é%rgttgiggo%a&ﬁtzed Dllsturbance, 4.32 dB
16000 10 26000 Mz | 4458

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12292162-E1V2

FCC ID: C90-BOXB1

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT
The EUT is a Universal Shifter with AIREA and BLE Radios, powered by CR2032, coin cell
battery.

5.2. MAXIMUM OUTPUT POWER

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

Peak Average
Frequency Output | Output | Output | Output
Range Mode utpu utpu utp P
(MHz) Power Power Power Power
(dBm) (mW) (dBm) (mW)
2402 - 2480 BLE 4.42 2.77 4.18 2.62

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

DATE: 6/27/2018
IC: 10161A-BOXB1

The radio utilizes a chip antenna, Johanson Technology 2450AT07A0100T, with a maximum
gain of 1.0 dBi.

5.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was A-1.0.

The test utility software used during testing was Lightblue v2.6.4

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz and above 18GHz were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

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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REPORT NO: 12292162-E1V2

FCC ID: C90-BOXB1

DATE: 6/27/2018
IC: 10161A-BOXB1

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number
Ipod Touch Apple MKJO2LL/A CCQVRHY2GGNL
TEST SETUP

The EUT is powered by a CR2032, coin cell battery. The iPod Touch wirelessly sends

commands to the EUT.
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REPORT NO: 12292162-E1V2 DATE: 6/27/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum Analyzer

DC Power Supply

The EUT is powered by a CR2032, coin cell battery. The iPod Touch wirelessly sends
commands to the EUT.
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REPORT NO: 12292162-E1V2 DATE: 6/27/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

SETUP DIAGRAM FOR RADIATED TESTS

Remaote

Radiated

L1

Spectrum Analyzer

Page 11 of 41

UL VERIFICATION SERVICES INC.
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: 12292162-E1V2 DATE: 6/27/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

6. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 558074 D01 v04, Section 6.

6 dB BW: KDB 558074 D01 v04, Section 8.1.
99% BW: ANSI C63.10-2013, Section 6.9.3.
Output Power: KDB 558074 D01 v04, Section 9.2.3.2

Power Spectral Density: KDB 558074 D01 v04, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v04, Section 11.1 a)

Out-of-band emissions in restricted bands: KDB 558074 D01 v04, Section 12.1.

Band-edge: KDB 558074 D01 v04, Section 12.1.
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REPORT NO: 12292162-E1V2
FCC ID: C90-BOXB1

DATE: 6/27/2018
IC: 10161A-BOXB1

7. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List

Description Manufacturer | Model ID No. | Cal Date Cal Due

Spectrum Analyzer Agilent N9030A T1454 | 01/08/18 | 01/08/19

Spectrum Analyzer Agilent N9030A T1466 | 04/16/18 | 04/16/19

Antenna, Biconolog, 30MHz- Sunol Sciences | JB1 T130 10/16/17 | 10/16/18

2000MHz

Antenna, Horn, 1-18GHz ETS Lindgren 3117 7862 06/09/17 | 06/09/18

Antenna, Horn, 1-18GHz ETS Lindgren 3117 7863 06/09/17 | 06/09/18

RF Preamplifier, 10kHz - 1GHz HP 8447D T15 08/14/17 08/14/18

RF Preamplifier, 1 - 18GHz Miteq AFS42-00101800- T1165 11/25/17 11/25/18
25-5-42

RF Preamplifier, 1 - 18GHz Miteq AFS42-00101800- T493 04/03/18 | 04/03/19
25-5-42

Antenna, Active Loop 9kHz — Com-Power AL-130R T1866 | 10/10/17 | 10/10/18

30MHz

Antenna, Horn, 18-26GHz ARA MWH-1826G T89 01/18/18 | 01/18/19

Spectrum Analyzer Keysight N9030A T1113 | 12/21/17 | 12/21/18

RF Preamplifier, 1-26GHz Agilent 84498 T404 07/23/17 | 07/23/18

Test Software List

Description Manufacturer Model Version

Antenna Port Software uL UL RF Ver 7.9, Jan 24, 2018

Radiated Software UL UL EMC Ver 9.5, Dec 01, 2016
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REPORT NO: 12292162-E1V2

DATE: 6/27/2018

FCC ID: C90-BOXB1 IC: 10161A-BOXB1
8. ANTENNA PORT TEST RESULTS
8.1. ON TIME AND DUTY CYCLE
LIMITS
None; for reporting purposes only.
PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method.
ON TIME AND DUTY CYCLE RESULTS
Mode ON Time| Period |DutyCycle| Duty Duty Cycle 1/B
B X Cycle [Correction Factor |Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
BLE 1.000 1.000 1.000 100.00% 0.00 0.010
DUTY CYCLE BLE
i KT‘QMSrdm::“M\E:nﬁﬂléucm\m’Em’ CMTMEJA | SENSE:INT| | [02:47:04 AM May 18, 2018 \il\inéll
Center Freq 2.446660000 GHz | Trio: F R‘ zAquTglfé:.e;ﬁMS : %.:ié:‘ ;'7 56 Frequency
e S
Auto Tune|
1|_?,:Brdiv Ref 20.00 dBm
100 ‘ Center Freqf]
000 ——|| 2440000000 GHz|
oo Start Freq|
=00 2.440000000 GHz|
ZEE Stop Freql|
szu 2.440000000 GHz
Center 2.440000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 100.3 ms (8001 pts) 8.000000 MHz
7| Man
1 A2 t (A) 80.23 ms (A} 0.041 dB
2 N t 10.01 ms -6.165 dBm
3l a2 t (A 80.23 ms (A) 0.041 dB FreqOffset|
g 0Hz
6
é Scale Type
8 e
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REPORT NO: 12292162-E1V2
FCC ID: C90-BOXB1

DATE: 6/27/2018
IC: 10161A-BOXB1

8.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

RESULTS

Channel

Frequency
(MH2z)

99% Bandwidth
(MHz)

Low

2402

1.7839

Middle

2440

1.7929

High

2480

1.8433

[ Kevesgit Specirum Amalyzes - AP0 2103218137290, Conucted & e e [ Keraght Spectrum Anatyces - APV 2NZL1E) 7290, Conducted A =
- R ENSE 12:33:31 24 M3y 18, 2018 oo . 7 02:47:57 24 May 18, 2018
enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio S:d' Nn: ! Frequancy enter Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: N:n‘! ! Frequency
NFE o= Trig: Free Run AvglHold: 2020 e s e —— Trig: Free Run Avg|Hold: 20/20
HFGainlow  #Amen: 30d8 Radlo Device: BTS AFGainiow  #Amen: 30dB Radio Device: BTS
Ref Offset 11 dB Ref Offset 11 dB.
10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log Log
1 Center Freq CenterFreq|
| 2.402000000 GHz| 2.440000000 GHz|
i
{
Center 2,402 GHz Span 5 MHz CFStep Center 2.44 GHz ‘Span 5 MHz, CF Step
#Res BW 20 kHz #VBW 62 kHz #Sweep 100 ms 500,000 kHz] #Res BW 20 kHz #VBW 62 kHz #8weep 100 ms| 500,000 kHz|
lAuto Man lauto Man|
Occupied Bandwidth Total Power 4.84 dBm Occupied Bandwidth Total Power 4.73 dBm
1.7839 MHz Pp— 1.7929 MHz Freqoftest
Transmit Freq Error -7.150 kHz % of OBW Power 99.00 % Ok Transmit Freq Error -2.607 kHz % of OBW Power 98.00 % o+
x dB Bandwidth 2.248 MHz x dB -26.00 dB x dB Bandwidth 2.333 MHz x dB -26.00 dB
g sTa smam

|

[ Keysight Spectrum Analyzer - AP 203211837290, Comducted A =]
L i 12:40:34 4 My 18, 2018

enter Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency

— NFE == Trig: Free Run Avg[Hold: 2020
#FGainLow #Atten: 30 dB Radio Device: BTS
Ref Offset 11 0B

0 dBidiv Ref 20.00 dBm

Log
Center Freq|

2480000000 GHz|

Center 2.48 GHz
#Res BW 20 kHz

Occupied Bandwidth

1.8433 MHz

Span 5 MHz|

Transmit Freq Error
x dB Bandwidth

#VBW 62 kHz #Sweep 100 ms somrotep)

Auta Man
Total Power 4.51 dBm

Freq Offset

-7.399 kHz % of OBW Power  99.00 % O Hz
2.424 MHz xdB -26.00 dB

HIGH CHANNEL
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REPORT NO: 12292162-E1V2

FCC ID: C90-BOXB1

DATE: 6/27/2018
IC: 10161A-BOXB1

8.3.

LIMITS

FCC §15.247 (a) (2)

RSS-247 5.2 (a)

6 dB BANDWIDTH

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

RESULTS

Channel

Frequency
(MHZz)

6 dB Bandwidth

(MH2z)

Minimum Limit
(MH2z)

Low

2402

0.852

0.5

Middle

2440

0.798

0.5

High

2480

0.741

0.5

— —
|_ Keysight Spectrum Aralyzer - AP8.21032115) 37290, Comucted & |- e [ eysight Spectrum Analyzes - A28 21032118) 3729, Cerducted & ==
. i 12.12:55 A May 18, 2018 % L
#Avg Type: RMS Thace] |  Frequency #Avg Type: RMS Frequency
g z.auzuugeuo G::},.m. = Trig: Free Run Augi'nn;up!mﬂn TYPElM, Bt m g 2'440"",9;2"0 G::,: Wide ...l Trig: Free Run Avg?m:::'mzn
\FGainlow  #Atten: 40.dB IFGaindow  #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset 11 dB
0 aBidiv  Ref 30,00 dBm 10 daiaiv  Ref 30,00 dBm
Log Log
Center Freq| Center Freq|
2402000000 GHz| 2440000000 GHz|
StartFreq| StartFreq
2.400500000 GHz| O 2.438500000 GHz|
W
/;“ 0 Stop Freq| Stop Freq|
2.403500000 GHz| 2.441500000 GHz|
CF Step| CF Step|
300.000 kHz| 300.000 kHz|
lAuto Man lAuto Mas
Freq Offset Freq Offset|
0 Hl O Hz|
Scale Type Scale Type
" i .
Center 2.402000 GHz Span 3.000 MHz| |-°2 Lin) Center 2.440000 GHz Span 3.000 MHz| [-°28 Lin)
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts),
s — wsa e

LOW CHANNEL

MID CHANNEL

[ Veysight Spectram dnahyzer - AP8 209211837290, Comucted &
L
enter Freq 2.480000000 GHz
NFE PNO: Wid
IFGaimlow  #Aten: 40 dB

Ref Offset 11 dB
10 dB/di Ref 30.00 dBm
Log

#Avg Type: RMS
e~ Trig: FreeRun AvglHold: 2020

12:40:03 44 May 18, 2018

TiPE|M
oeTlP

Auto Tune|

A

[ 2478500000 GHz|

Center Freq|
2480000000 GHz|

StartFreq|

Stop Freq|
2.481500000 GHz|

CF Step|
300000 kHz|
|Auta Man)|

Freq Offset
0 Hl

Scale Type

Center 2.480000 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 3.000 MHz||-°8 Lin)
Sweep 1.533 ms (1001 pts),

HIGH CHANNEL
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REPORT NO: 12292162-E1V2 DATE: 6/27/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

8.4. OUTPUT POWER

LIMITS

FCC 815.247 (b) (3)
RSS-247 5.4 (d)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter. The cable assembly insertion loss was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS

Tested By: 39005 RA

Date: 5/14/2018
Channel Frequency Peak Power Limit Margin

Reading
(MHz) (dBm) (dBm) (dB)

Low 2402 4.39 30 -25.61
Middle 2440 4.42 30 -25.58
High 2480 4.28 30 -25.72
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REPORT NO: 12292162-E1V2
FCC ID: C90-BOXB1

DATE: 6/27/2018
IC: 10161A-BOXB1

8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter. The cable assembly insertion loss was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS

Tested By: 39005 RA
Date: 5/14/2018
Channel Frequency AV power
(MH2) (dBm)
Low 2402 4.18
Middle 2440 4.15
High 2480 4.06
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REPORT NO: 12292162-E1V2 DATE: 6/27/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

8.6. POWER SPECTRAL DENSITY

LIMITS
FCC §15.247 (e)
RSS-247 (5.2) (b)

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 PSD Limit Margin

(MHZz) (dBm/3kHz) [ (dBmM/3kHZz) (dB)
Low 2402 -8.415 8 -16.42

Middle 2440 -8.486 8 -16.49
High 2480 -8.749 8 -16.75

[ Keyoioht Specirum Amalyeer - 4P8 209211837290, Comucted & = [ Veysight Spectram Anahycer - A28 2032118) 3729, Coructed & =
E L 0 02:34:17 24 May 18, 2015 L i 2:48:47 2 20
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REPORT NO: 12292162-E1V2 DATE: 6/27/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

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.

RESULTS
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FCC ID: C90-BOXB1

DATE: 6/27/2018
IC: 10161A-BOXB1
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REPORT NO: 12292162-E1V2

FCC ID: C90-BOXB1

DATE: 6/27/2018
IC: 10161A-BOXB1

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (dBuV/m) at 3m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement

below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average

measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 12292162-E1V2 DATE: 6/27/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

9.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| Sl Fremont,Sm Chomber B 13 Moy 2018 11:368:00
Restricted Bandedge
Project Number: 12292162
115 : |C1 fent: SRAM
Config:EUT Only
Mode!BLE_Z24BZMH=z
185 } i i i i | Tested by: 18629 RL
05
o m
Al
B85 t
M
G : |
S ot !
@ f \
o
65 |
/ ‘,
[ t B ‘m il
Average mi Colk m
55 2 ; / \
a M b
C | { "
15 Bt ey At b | Vi hubong L
4 . n
35 A el NN Ak Pt AT St bt R e A A A Mg. L ¥ VLA i, ol
2. 31 18 . 5MH=z/ 2.415
Freguency (GHz]
Rangs (Bz} REU/USU Ref/fttn  Dat/Avg Type Suesp Fta fiups/tode  Position Fange (&2 RBU/BU Fof/fittn  DoL/fug Type Suonp Fts #5upe/thda  Fosition
132,415 MC-638)/3 18012 PERK/Par RvgORNS)  Tnsec(futo)  EBED  MAKH 147 degs 125 12,418 1 I UER/Fiar BugCRYS)  lusec |t ; [ 1
Low CH Borndedge - H.TST 38915 28 Dec 2815 Rev 9.5 B! Dec 26816
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad DC Corr Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(@Buv) (@BuVim) (@8)
1 *2.39 35.17 Pk 32 -21.5 0 45.67 - - 74 -28.33 147 125 H
2 *2.368 37.69 Pk 319 -21.4 0 48.19 - - 74 -25.81 147 125 H
3 *2.39 24.58 RMS 32 -21.5 0 35.08 54 -18.92 - - 147 125 H
4 *2.371 26.6 RMS 319 -21.3 0 37.2 54 -16.8 - - 147 125 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292162-E1V2 DATE: 6/27/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

VERTICAL RESULT

UL Fremont,5m Chomber B 12 May 2818 11:36:52
= J
Restricted Bandedge
- Froject Number: 12292162
15 Client:SRAM
Config:EUT Only
Mode : BLE_24B2MHz
185 Tested by: 18629 RL
Lo IUUSSSSSSSSSSSRSRRSUUUOR OUSSSSOOSSSSSSSASSANNE SOOOOOOOOSOOOssOssseOeSPAA SSOOOOOOOSUOSSSsOsssSOOo OOOOOOoOSSSSOUUOos 000 0s000ssUUUus 500EstHOusvuevvvus OUssuuussmmmmm SO OCSsusuuusssvvmvm OvvvvvvvvvvvvvssSv—
85 ..........
< ) Bt
3 5
m
o
65
S5 Average Limit C(dBul; : ‘ i :
: ‘ g | ; | f é
H 0 i 1 g
45 ol 0, e gl o e e b Al b bt bl it
4 3
35 g 3 ‘ 2
2. 31 TH.5MH=/ 2,415
Frequency (GHz2
Rarge (6] RRUAE Ref/Bitn  Detifvg Tupe ) Pla  Fowpalfiode Position Farge (@12 [ Rel/fttn  Det/Avg Tgpe ) Pl #5mpa/Mode  Pomition
Low CH Bondedgs - U.TST 38915 28 Dec 2815 Rev 9.5 @1 Dec 2816

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading T863 (dB) Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuVv/m) (dBuv/m) (dB)
4 *2.362 27.05 RMS 31.9 -21.5 37.45 54 -16.55 - - 287 373 Vv
2 *2.367 37.72 Pk 31.9 -21.4 48.22 - - 74 -25.78 287 373 \
1 *2.39 35.33 Pk 32 -215 45.83 - - 74 -28.17 287 373 \
3 *2.39 26.03 RMS 32 -21.5 36.53 54 -17.47 - - 287 373 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292162-E1V2
FCC ID: C90-BOXB1

DATE: 6/27/2018
IC: 10161A-BOXB1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

ZUL Fremont,5m Chamber B

18 Moy 2818

@

[\
n

125
Restricted Bondedge
115; Project Number: 12292162
Client:5RAM
Config:EUT Only
Mode |BLE 2488MHz
[ | —— | Tested by:43575 03
95! i
i
[ i
&5 i
- |
E i
~ I ‘e ak n i ! T
3 75 I :
@ I
= |
El': I/ \
o
! 1\ Averaoge imit (dBuU/m)
55 t e -
J 1y
e RURPTRT “&M‘ ‘Mﬂ-“ sl himndberitosh M b b b b o
— i gl et et B L L T A
35
2.46 1a. 3MHz/ 2.563
Freguency C(GHz2
Ronge (GHiz) FEU/UBU Ref/ALtn  Del/fvg Tupe Sueep Fts  #ups/Mode Fosition | Range (BHz) REWCUU Ref/Atin  Det/fvy Type Sweep Pts  #5ups/Mode  Fosition
112.46-2,563 IMG-BBI/IM  1B8/12  PEAK/Fir Mvg(RHS)  Insectfute)  EBOB  MAKH 139 degs | 2:2.46-2 563 1H -6/ 8312 AUERPor Pvg(RHS)  Imomclfuto) 882G [T frgs
High CH Bandedge - H.TST 38915 28 Lec 2815 Rev 9.5 B1 Dec 2016
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad DC Corr Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(@Buv) (dBuvim) (dB)
1 *2.484 38.51 Pk .5 -21.5 0 49.51 74 -24.49 139 189 H
2 *2.484 39.93 Pk .5 -21.5 0 50.93 - - 74 -23.07 139 189 H
3 *2.484 28.41 RMS .5 -21.5 0 39.41 54 -14.59 - - 139 189 H
4 *2.484 29.59 RMS .5 -21.5 0 40.59 54 -13.41 139 189 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12292162-E1V2
FCC ID: C90-BOXB1

DATE: 6/27/2018
IC: 10161A-BOXB1

VERTICAL RESULT

| S U Fremont,5m Chamber B 18 Moy 2818 H@1:32:568
29 7 7
Restricted Bondedge
Project Number: 12292162
15 Client:SRAM
Config:EUT Only
Mode BLE 2488MHE=z
[y S—— | Tested by:43575 05
95!
&5
e
~ eak Ul B Ar
3 75
53]
2
65
Averoge Limit (dBuU/m)l
55 !
; f 1 £ H H
: T W0 i L :
p T s AN A 0 M A o At sttty i g b A i s b Pt N lasinoibaut
4
3 4
35
2.46 1a. 3MHz/ 2.563
Freguency C(GHz2
Ronge (Giiz] FEL/URY Ref/Altn  Del/fvg Tupe Sueep Pts  ®ups/Mede  Fosition | Range (GHz) RO/ UBU Ref/Atln  Del/fuy Type Sweep Pts  #5ups/Mode  Fosition
High CH Bandedge - U.TST 30915 28 Lec 2815 Rev 9.5 B1 Dec 2016
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad DC Corr Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.484 36.92 Pk 325 -21.5 0 47.92 - - 74 -26.08 265 203 \
3 *2.484 26.68 RMS 32.5 -21.5 0 37.68 54 -16.32 - - 265 203 \
2 *2.486 38.44 Pk 325 -21.5 0 49.44 - - 74 -24.56 265 203 \
4 2.534 27.49 RMS 325 -21.4 0 38.59 54 -15.41 - - 265 203 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

Pk - Peak detector

RMS - RMS detection
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FCC ID: C90-BOXB1

DATE: 6/27/2018
IC: 10161A-BOXB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| IEUL Fremont,5m Chamber B 19 May 26818 12:38:43
Radicted Emissions 3-Meters
= Pra ject Mumber:12292162
L Cl i ent :SRAM
Conf ig:EUT Only
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VERTICAL
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REPORT NO: 12292162-E1V2 DATE: 6/27/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

Radiated Emissions

Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/Pad DC Corr Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
3 *4.804 44.08 PK2 4.4 0. 0 48.28 - - 74 -25.72 53 06 H
* 4.804 35.7 MAv1 4.4 -30. 0 40 54 -14 - - 53 0 H
4 *4.804 41.88 PK2 4.4 0. 0 46.08 - - 74 -27.92 194 04 \
* 4.804 32.59 MAv1 4.4 -30. 0 36.89 54 -17.11 - - 194 04 \
6 *17.939 31.81 PK2 41.6 -20.4 0 53.01 - - 74 -20.99 241 235 \
*17.941 21.2 MAvV1 41.6 -20.5 0 42.3 54 -11.7 - - 241 235 \
1 2.53 253 Pl 32.5 -21.4 0 36.4 - - - - 0-360 199 H
2 2.981 24.05 Pl 32.7 -19.8 0 36.95 - - - - 0-360 102 \
5 16.742 27.53 Pl 42.3 -21.4 0 48.43 - - - - 0-360 199 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12292162-E1V2
FCC ID: C90-BOXB1

DATE: 6/27/2018
IC: 10161A-BOXB1

MID CHANNEL RESULTS

EUL Fremont,5m Chamber B

19 Moy 26818 12:56:23

11
Radicted Emissions 3-Meters
0 Tt S O SR A Pra ject Mumber:12292162
Client:5RAM
Conf ig:EUT Onl
Mode :BLE_24468MHz
L S S S Tested by: 18629 RL
8|:
Peck Limit C(dBull/m)
75
e
~
>
S 6S
=5}
o
- Avg Limit CdBulUs/m)
55
| jé ik
] L ‘
- WM s R
s "
2=W
1 18 18
Frequency (GHz)
hn? (GH=) =T Ref /ttn Delfﬂvg TIfE Qnaep Fes ISLP!/N:IHE Position Runae (BHz) REM/UBU Ref/ftn Dzh'ms 15Pe E«EEP [ ’Qupsfﬂnde
ks IHO-6)/ T8k BT/B PEAK/For- Bug(RIE)  Tlecor(futo) 63D MEH - I6bdegs| 3. 16 IHO-6dBY/ 3 878 PEAK/Far Avg(RUS)  STdasicthuta) 1Bn WK W

FCC Port1SC 2. 4GHz RSE TST 12746 19 Mar 2018

Rev 9.5 @1 Dec 2816

HORIZTONAL

| I':UL Fremont, Sm Chamber B 19 Moy 2818 12:56:23
Rodiaoted Emissions 3-Meters
= Pro ject Mumber: 12292162
o Cli et SRAN
Config:EUT Onl
Mode | BLE_2448MHz
L S S S Tested by: 18629 RL
a5
Peak Limit (dBul/m)
75 =
e
~
B
=% 65
m
o
= Bvg Limit (dBulU/m)
55
=
i I il L s f i P © i L i i e i
4
2 (]
35 e B R
o5
1 18 18
Frequency (GHz)
Range (GHz) (=0 Ref/Aten  Det/fvg Tupe Suesp Fin  #5ups/Mode  Fosition | Ramge (GHz) REAL/UBU Ref /Bt Deb/fvg Type Cueep Fee  thups/Mede  Fosition
FCC Part15C 2. 4GHz RSE.TST 12746 19 Mar 2018 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12292162-E1V2

FCC ID: C90-BOXB1

DATE: 6/27/2018

IC: 10161A-BOXB1

Radiated Emissions

Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/Pad DC Corr Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)

3 *4.881 44.33 PK2 4.4 -31.4 0 47.33 - - 74 -26.67 68 8 H
*4.88 36.13 MAv1 4.4 -31.4 0 39.13 54 -14.87 - - 68 8 H
4 *4.881 41.4 PK2 4.4 -31.4 0 44.4 - - 74 -29.6 176 7 \
*4.88 32.57 MAv1 4.4 -31.4 0 35.57 54 -18.43 - - 176 7 \
6 *17.785 31.91 PK2 41.7 -20.9 0 52.71 - - 74 -21.29 153 230 \
*17.785 21.27 MAvV1 41.7 -20.9 0 42.07 54 -11.93 - - 153 230 \
1 2.945 24.34 Pl 32.6 -20.1 0 36.84 - - 0-360 102 H
2 2.964 23.89 Pl 32.7 -20 0 36.59 0-360 200 \
5 17.404 27.29 Pl 41.7 -20.7 0 48.29 0-360 199 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12292162-E1V2
FCC ID: C90-BOXB1

DATE: 6/27/2018
IC: 10161A-BOXB1

HIGH CHANNEL RESULTS

IIEUL Fremont,5m Chamber B

18 May 26818

@1:39:59

185

Radicted Emissions 3-Meters

Pra ject Mumber:12292162
M

------ Cliant:5RA
Conf ig:EUT Onl
Mode :BLE 248@MHz
O Tested by:43575 05
8|:
Peak Limit (dBul/m)
75
e
£
S ES
=5}
o
- Avg Limit CdBulUs/m)
55
| M 3 2
9 g
. Lo i
35 i ,..MWW o
Z.:NMM

1 18 18
Frequency (GHz)
hn? (GH=) =T Ref /ttn Delfﬂvg TIfE Qnaep Fes Isnpst'Nndz Position Runge (BHz) REM/UBU Ref/ftn Dzh’mE 15pe E«ezp [ ’Qupy‘ﬂnde
153 -6/ Bk BT/ PEAK/Por- Pg(RHS)  TTmser(huto) 620 MAKH B-166degs| 3:3-18 1M(-6dB>/Bk  B7/8 PEFK/Par Png(RHS)  STdnsecthuto) 1Bx  HAKH H
FCC Port15C 2, 4GH= RSE. TST 12746 19 Mar 2018 Rev 9.5 B1 Dec 2016
| I':UL Fremont, Sm Chamber B 18 Moy 2818 @A1:39:59
Rodiaoted Emissions 3-Meters
= Pro ject Mumber: 12292162
e Cli et SRAN
Conf ig:EUT Onl
Mode (BLE 2488MHz
L S S S Tested by:43575 05
8|:
Peak Limit (dBul/m)
75
e
~
=2
=% 65
m
o
= Bvg Limit (dBulU/m)
55
451 6
o
5
-t O RS [V Sy e o W Qi L s M AT Pty
4 2
Q
25
1 18 18
Frequency (GHz)
Range (GHz) (=0 Ref/Aten  Det/fvg Tupe Suesp Fin  #5ups/Mode  Fosition | Ramge (GHz) REAL/UBU Ref /Bt Deb/fvg Type Cueep Fee  thups/Mede  Fosition
FCC Port15C 2 4GHz RSE.TST 12746 19 Mar 2018 Rev 9.5 B1 Dec 2816

VERTICAL

Page 31 of 41

UL VERIFICATION SERVICES INC.

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: 12292162-E1V2
FCC ID: C90-BOXB1

DATE: 6/27/2018
IC: 10161A-BOXB1

Radiated Emissions

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad DC Corr Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)

1 *1.247 31.54 PK2 28.7 -22.5 0 37.74 - - 74 -36.26 319 178 H
*1.245 19.2 MAv1 28.7 -22.6 0 253 54 -28.7 - - 319 178 H
2 *1.315 30.64 PK2 28.9 -22 0 37.54 - - 74 -36.46 86 204 \
*1.313 18.82 MAv1 28.9 -22 0 25.72 54 -28.28 - - 86 204 \4
3 *4.961 45.41 PK2 344 -30.9 0 48.91 - - 74 -25.09 169 143 H
*4.96 38.06 MAv1 344 -30.9 0 41.56 54 -12.44 - - 169 143 H
4 *7.439 38.96 PK2 35.9 -27.7 0 47.16 - - 74 -26.84 310 109 H
*7.439 29.17 MAv1 35.9 -27.7 0 37.37 54 -16.63 - - 310 109 H
5 *3.805 40.07 PK2 335 -31.3 0 42.27 - - 74 -31.73 347 166 \4
*3.809 28.4 MAv1 335 -314 0 30.5 54 -235 - - 347 166 \
6 *11.991 33.16 PK2 38.8 -24.5 0 47.46 - - 74 -26.54 219 317 \4
*11.991 22.15 MAv1 38.8 -24.5 0 36.45 54 -17.55 - - 219 317 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12292162-E1V2 DATE: 6/27/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

9.3. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

FACE ON AND FACE OFF PLOTS

UL Fremont,Sm Chomber A

38

RF Emiesions

Project Number: 12282162
Client:SRA

Config:EUT Only

Mode :lorat Case

Tested by: 16869 06

Peak. Limit. (dBul/m2

i
Frequency (MHz)

ba- 103C-38) /308 9174

|BkC-380/30k 81/

[ Renge thitzy REABH Ref fétin o 5 Fups/Tods Fange (MHiz) REUABH Fef/fttn  Detifhg Tupe Suesp Pts  tps/fode Fosition
15 1 BagE MK

215 .4
9-1.786 1638030k BI/E
4:1.785-38 |B-30 /30 BT/R

FCC 15.289 Below 38MH: TST Rev 9.5 81 Jul 2B16

NOTE: KDB 414788 OATS and Chamber Correlation Justification

- Based on FCC 15.31 (f) (2): measurements may be performed at a distance closer than
that specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

- OATs and chamber correlation testing had been performed and chamber measured test
result is the worst case test result.
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REPORT NO: 12292162-E1V2 DATE: 6/27/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

Below 30MHz DATA

Marker Frequency Meter Det Loop cbl Dist Corr Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) 300m Reading (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuv) (dB/m) (dBuVolts)
1 02605 443 Pk 15.2 1 -80 -20.4 59.27 -79.67 39.27 -59.67 - - - - 0-360
5 .03717 41.66 Pk 15.1 1 -80 -23.14 56.18 -79.32 36.18 -59.32 - - - - 0-360
2 .18872 47.6 Pk 13.9 1 -80 -18.4 - - - - 42.1 -60.5 221 -40.5 0-360
6 .20454 47.01 Pk 13.9 1 -80 -18.99 - - - - 41.4 -60.39 21.4 -40.39 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Antenna Cbl Dist Corr Corrected QP Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading (dB/m) (dB) 30m Reading (dBuV/m) (dB) (dBuV/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dBuVolts)
7 65424 36.25 Pk 14 1 -40 10.35 313 -20.95 - - - - 0-360
3 1.14706 30.91 Pk 14.3 2 -40 5.41 26.43 -21.02 - - - - 0-360
8 9.94542 19.54 Pk 14.7 4 -40 -5.36 29.5 -34.86 - - - - 0-360
4 10.23729 14.59 Pk 14.7 5 -40 -10.21 29.5 -39.71 - - - - 0-360

Pk - Peak detector
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REPORT NO: 12292162-E1V2 DATE: 6/27/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

9.4. WORST CASE BELOW 1 GHz

9KUL Fremont,Sm Chomber A 2818 May 23 22:28:83
Rodioted Emissions - 3 Meters
Project Number: 12232162
B5 i Client:SRAM
Config:EUT Only
Mode:lWorst Cose Below 1GHz
75 Tested by: 16869 0G
E5
55¢- S
HE ’_
=
3 A5 apk T TA L R =
m
T
S
34 188 1888
Frequency (MHz)
Rarges () REUATE Raf/ftin  Detifvg Tupe Swecp Pis  Foupoifods  Position fonge 021 FE/LE Ref/fitn  Dotiivg Type Suocp Pis  domps/tbds  Fonition
113208 12i-6B/H TI/IE PERKALogPur—lidec Insecthute) 498 MAKH B-3fcegs H | 3:206-1380 PBi-BBI/IN BB PERULogar-Uides Jmeclstc) 8088 PAIH B-Fdegs H
FCC PartiSC 38-1BOAH= . TST 38915 15 Jul 2614 Rev 9.5 83 Hay 2818
9KUL Fremont,Sm Chomber A 2818 May 23 22:28:83
Rodioted Emissions - 3 Meters
: : Project Number: 12292162
B5 i pre Client:SRAM
Config:EUT Only
Mode:lWorst Cose Below 1GHz
75 Tested by: 16869 0G
65
550
s
=
3 A5 apk T TA L R
m
T
35} ;
M“
25 G
Wby z 5 ﬁ
i ) q
. b i P
15]- "y , I N
"~4_‘.‘_,_ g AR *'"‘h“m""*ﬂul' e
S
34 188 1888
Frequency (MHz)
Rarge (1) FEUATE Rl /ftin Detifvg Tupe Swecp Pis  Fowpoifods  Position fonge ) RO Fei/fiin  Dob/ivg Tope Suocp Pio #owps/tode  Popition
FCC Port{5C 38-1BBAMHz.TST 38915 15 Jul 2614 Fev 9.5 B3 Hoy 2818

VERTICAL
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REPORT NO: 12292162-E1V2 DATE: 6/27/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

Below 1GHz Data

Marker | Frequency Meter Det | AFT130(dB/m) | Amp/Cbl(dB/m) | Corrected | QPkLimit(dBuV/m) | Margin | Azimuth | Height | Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
5 * 245.3059 30.09 Pk 15.5 -24.9 20.69 46.02 -25.33 0-360 100 \
1 70.0029 31.45 Pk 12.1 -26.7 16.85 40 -23.15 0-360 100 H
2 70.0029 34.94 Pk 12.1 -26.7 20.34 40 -19.66 0-360 100 \
3 201.7002 28.92 Pk 16.2 -25.2 19.92 43.52 -23.6 0-360 200 H
4 362.9212 29.32 Pk 18.7 -24.8 23.22 46.02 -22.8 0-360 300 H
6 396.3255 30.45 Pk 19.4 -25.1 24.75 46.02 -21.27 0-360 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12292162-E1V2 DATE: 6/27/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

9.5. WOSRT CASE 18-26 GHz

| BEUL EMC 24 Moy 2818  BO:48:45
RF Emissians
= Order Numker 12282162
E Client:SRAM
Conflguration:EUT Only
Mode llorst Casze 18-26GHz
a5 Tested by / SN: 18863 06
75 Peak Limit (dBulU/m)
o
)
c
N 65
5
T 55 Avg Limit CdBul/ml
y
5 3
DD 4: q Y P —
S
3 2
35 !
2?
15
18 26
Frequency (GHz)
Fange (BHz) FEMAUED Ref/Attn  Det/vg Type Susep Fis  #ups/lode  Lobel Ronge (6Hz) REM/UB Ref/tin  Det/hvy Tupe Sueep Pts #owpeffode Lobel
1:18-26 M3/ B PEAKALogPur—ideo  Insec(futa) BB HAKH Horizantal
18-26GHz Test.TST 38915 6 Jon 2815 Rev 9.5 19 Dct 2016
‘QEUL EMC 24 May 2818 80:40:45
RF Emissions
- Order Numker 12292162
3 Client :SRAM
Canfiguration: EUT Only
Mode:Worst Cose 18-26GHz
a5 Tested by / SN: 18863 0OG
75 Peak Limit (dBul/m)
E
[}
» 65
L
i}
=
~ = Avg Limit CdBul/md
3 5
g
o B
s 3
T
= 5
4 [}
35 =
o5
15
18 26
Frequency (GHz)
Range (GHz) REWAUEY Ref/ftin  Detdvg Type Sucer Ple fowms/ode  Lobel Renge (GHz) REW/VEW Raf/fittn  Det/fvg Tupe Sweep Pts tomefMode Lobel
18-26GHz Test.TST 38915 6 Jon 2815 Rev 9.5 19 Oct 2816

VERTICAL
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REPORT NO: 12292162-E1V2 DATE: 6/27/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

18 — 26GHz DATA

Marker Frequency Meter Det T449 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin
(dBuv) (dBuVolts) (dB)
1 19.353 36.48 Pk 32,6 -24.8 -9.5 34.78 54 -19.22 74 -39.22
2 21.068 39.79 Pk 33.2 -25.3 -9.5 38.19 54 -15.81 74 -35.81
3 24.142 45.94 Pk 339 -24.3 -9.5 46.04 54 -7.96 74 -27.96
4 19.22 36.25 Pk 32,6 -24.8 -9.5 34.55 54 -19.45 74 -39.45
5 21.17 39.51 Pk 331 -25.1 -9.5 38.01 54 -15.99 74 -35.99
6 24.469 45.98 Pk 34 -24.3 -9.5 46.18 54 -7.82 74 -27.82

Pk - Peak detector
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