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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 (Blip Box) with AIREA and BLE Radios
MODEL: 00210

SERIAL NUMBER: 1154040031 (Conducted), 1154040036 (Radiated)
DATE TESTED: May 17", 2018 — July 10", 2018

APPLICABLE STANDARDS
STANDARD TEST RESULTS
LP0002: 2018 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:

7 L -'\n_ a

d‘ﬁ{\wkk..-—/ :'::I_,l: A ..3; .- —_

“J ) 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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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with NCC LP0002: 2018,
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, and 47658 Kato Road, 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 47658 Kato Rd
X] Chamber A [ ] Chamber D [] Chamber K
(ISED:2324B-1) (ISED:22541-1) (ISED:2324A-1)
X Chamber B [ ] Chamber E X] Chamber L
(ISED:2324B-2) (ISED:22541-2) (ISED:2324A-3)
[ ] Chamber C [ ] ChamberF
(ISED:2324B-3) (ISED:22541-3)

[ ] Chamber G
(ISED:22541-4)
[] ChamberH
(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 company address code 22541 with site numbers 22541 -1 through 22541-5, respectively.
Chambers K and L are covered under ISED company address code 2324A with site numbers
2324A-1 and 2324A-3, respectively.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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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)
36.5 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
\é\lioglszttgassoel\ljﬁgfated Dfsturbance, 315 dB
}[/c\,/irgé é:?/lssZRadfated D?sturbance, 30 5.36 dB
Ko tsom a2
18000 to 26000 Mz | 445 8

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12376146-E35V1
FCC ID: C90-BOXB1

5. EQUIPMENT UNDER TEST

5.1.

The EUT is a Universal Shifter (Blip Box)with AIREA and BLE Radios, powered by CR2032,

coin cell battery.

5.2.

DESCRIPTION OF EUT

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

DATE: 7/10/2018
IC: 10161A-BOXB1

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

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.

Page 8 of 45

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: 12376146-E35V1

FCC ID: C90-BOXB1

DATE: 7/10/2018
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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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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SETUP DIAGRAM FOR RADIATED TESTS

Remaote

Radiated

L1

Spectrum Analyzer
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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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IC:

DATE: 7/10/2018
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 T1210 | 07/17/17 | 07/17/18
Spectrum Analyzer Agilent N9030A T1466 | 04/16/18 | 04/16/19
Antenna, Biconolog, 30MHz-1 Sunol Sciences JB1 T130 10/16/17 | 10/16/18
GHz
Antenna, Biconolog, 30MHz- Sunol Sciences 1B1 T407 05/10/18 | 05/10/19
2000MHz
Antenna, Horn, 1-18GHz ETS Lindgren 3117 T862 05/24/18 | 05/24/19
Antenna, Horn, 1-18GHz ETS Lindgren 3117 T863 05/24/18 | 05/24/19
RF Preamplifier, 10kHz - 1GHz HP 8447D T15 08/14/17 08/14/18
RF Preamplifier, 10kHz - 1GHz Agilent(Keysight) | 8447D T10 02/14/18 | 02/14/19
Technologies
RF Preamplifier, 1 - 18GHz Miteq AFS42-00101800- T1165 11/25/17 11/25/18
25-5-42
RF Preamplifier, 1-8GHz Miteq AMF-4D-01000800- | T1573 11/25/17 11/25/18
30-29P
High Pass Filter 3GHz Micro-Tronics HPM17543 T486 11/25/17 | 11/25/18
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
RF Power Meter Agilent N1911A T229 08/14/17 08/14/18
RF Power Sensor Agilent N1921A T1225 | 04/10/18 | 04/10/19
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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DATE: 7/10/2018
IC: 10161A-BOXB1

8. ANTENNA PORT TEST RESULTS

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
ww Keysight Spectrum Analyzer - APV.2(032118),37290, Conducted A \il\i"&/l
L | RF [son DC | | SENSE:INT] | [02:47:04 AM May 18, 2018
[Center Freq 2.440000000 GHz | #Avg Type: RMS TRAGE[123 45 6 Frequency
NFE PNO: Fast —+— 1rig: FreeRun Avg|Hold: 111 THPE[A ¥AMAY
IFGain:Low #Atten: 30 dB DeT|P
Auto Tune|
10 dBrdiv__ Ref 20.00 dBm
Log ‘
100 Center Freqf]
0.00 — | 2.440000000 GHz
-10.0
A Start Freq(|
-0 2.440000000 GHz|
-40.0
-50.0
oo Stop Freq||
: 2.440000000 GHz|
-70.0
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
Y [ __FUNCTION ] FUNCTION WIDTH] ___FUNCTION VALUE _Jig pute Man
1 A2 t (A) 80.23 ms (A) 0.041 dB
2 N t 10.01 6.156 dB|
3 A2 t (A 80.23 m; (Aa) 0.041 dr'g Freq Offset
4 0Hz
5
6
7
8 Scale Type
9
10 i
11 Log Lin
IMSG STATUS
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8.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

RESULTS

Channel Frequency | 99% Bandwidth
(MHz) (MH2z)
Low 2402 1.7839
Middle 2440 1.7929
High 2480 1.8433

[ Kevesgit Specirum Amalyzes - AP0 2103218137290, Conucted & e e [ Foyght Spechram Anatyes - AP0 ZRDZ11E) 37290, Comurted 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
WA = Trig: Free Run ‘AvglHold: 2020 = N = Trig: Free Run AvglHold: 20/20
HFGainlow  #Amen: 30d8 Radio Device:BTS AFGainiow  #Amen: 30dB Radio Device: BTS
Ref Offset 11 dB Ref Offset 11 dB.
0 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
1 Center Freq| Center Freq|
1 2402000000 GHz| 2440000000 GHz|
i
{
Center 2402 GHz Span 5 MHz CF Step 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 #Sweep 100 ms 500,000 kHz|
lAuto Man lauta 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
[ Veysight Spectram Anahycer - AP8 209211837290, Comucted & ==
o . 7 024034 24 My 16, 2018
enter Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequenay
M NF o= Trig: Free Run Avg|Hold: 2020
HFGainlow  #ARen: 30dB Radio Device: BTS
Ref Offset 11 dB.
0 dBJd Ref 20.00 dBm
Log
Center Freq|
2.480000000 GHz|
1
Center 2.48 GHz Span 5 MHz| CFStep
#Res BW 20 kHz #VBW 62 kHz #Sweep 100 ms| 500,000 kHz!
lauto Man
Occupied Bandwidth Total Power 4.51 dBm
1.8433 MHz Freqofeet
Transmit Freq Error -7.399 kHz % of OBW Power  99.00 % O H
x dB Bandwidth 2.424 MHz x dB -26.00 dB
sTan
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FCC ID: C90-BOXB1

DATE: 7/10/2018
IC: 10161A-BOXB1

8.3.

LIMITS

6 dB BANDWIDTH

NCC LP0002 3.10.1.6(2)(A)

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

RESULTS

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (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 [ Kepsight Spectram Analyces - AP 2032118) 290, Comdusted A ol e
. 12.12:55 A May 18, 2018 E L
SAvg Type: RMS Thace ~|  Frequency SAvg Type: AMS Fraquency
g z.quzuugeuo G::,:. Wide —+— Trig: Free Run n..?,i'..,}?‘mo enter Freq 2"”“““,51'3"" G::,: Wide = ..l Trig: Free Run Av;?m:::'zmn
IFGain:Low  #Atten: 40 d8 IFGainlow  #Atten: 40 d8
Mkr - Auto Tune Auto Tune|
= o Ref Offset 11 dB
o deiey_Ref 30.00 dBm 1B, o derdy__Ref 30.00 dBm
Center Freq CenterFreq|
2.402000000 GHz| 2.440000000 GHz|
StartFreq| StartFreq
2.400500000 GHz| ’ 2.438500000 GHz|
W
'),('\ ’ StopFreq| Stop Freq|
2403500000 GHz| 2441500000 GHz|
CF Step CF Step
300.000 kHz| 300.000 kHz
lAuto Man lauto Man|
Freq Offset Freq Offset|
0 Hl O Hz|
Scale Type Scale Type
" "
Center 2.402000 GHz Span 3.000 MHz [-°0 Lin] Center 2.440000 GHz Span 3.000 MHz|[-°8 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),
” STars ” aTaTus

i

[ Veysight Spectram dnahyzer - AP8 209211837290, Comucted & oo el
L L U T e ———
. #Avg Type: RMS E
enter Freq 2 4Buuugeuo G::“z,. Wide = Trig: Free Run Avg|Hold: 2020
IFGaimlow  #Aten: 40 dB
MKr 11 kHZ Auto Tune|
Ref Offset 11 dB = s
odeidiv  Ref 30.00 dBm 062 dB|
Log
Center Freq|

2480000000 GHz|

StartFreq|
[ 2478500000 GHz|

Stop Freq|
2.481500000 GHz|

CF Step
300,000 kHz|
Man

Freq Offset
0 Hl

Scale Type

Center 2.480000 GHz
#Res BW 100 kHz
wsc

#VBW 300 kHz

Span 3.000 MHz|[-°9 Lin

‘Sweep 1.533 ms (1001 pts),

HIGH CHANNEL
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REPORT NO: 12376146-E35V1 DATE: 7/10/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

8.4. OUTPUT POWER

LIMITS

NCC LP0002 3.10.1.2(1)(C)
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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FCC ID: C90-BOXB1

DATE: 7/10/2018
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
(MHz) (dBm)
Low 2402 4.18
Middle 2440 4.15
High 2480 4.06
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REPORT NO: 12376146-E35V1 DATE: 7/10/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

8.6. POWER SPECTRAL DENSITY

LIMITS
NCC LP0002 3.10.1.6(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

(MHz) (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2402 -8.415 8 -16.42

Middle 2440 -8.486 8 -16.49
High 2480 -8.749 8 -16.75
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REPORT NO: 12376146-E35V1 DATE: 7/10/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

NCC LP0002 3.10.1 85.1

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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IC: 10161A-BO
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REPORT NO: 12376146-E35V1

FCC ID: C90-BOXB1

DATE: 7/10/2018
IC: 10161A-BOXB1

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

NCC LP0002 §2.7 and §2.8

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m) at 3m (dBuV/m) at 3 m
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: 12376146-E35V1 DATE: 7/10/2018
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_24BZMH=z
185 . { i § i | Tested by:1B629 RL
05
o m
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Average mi Colk m
55 2 : / I
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C | | Mg
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35 A At g e ek At P T A R e A A A L s e Uttt eyl
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 ; i l
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 Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuV) (dB) (dBuV/m) (dB)
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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DATE: 7/10/2018
IC: 10161A-BOXB1

VERTICAL RESULT

. oHL Frement,Sm Chamber B 19 May 2018 11:36:52
[
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Froject Number: 12292162
15 Client:SRAM
Config:EUT Only
Mode : BLE_2482MHz
185 Tested by: 18629 RL
Lo O O SO SO SOV SUESOUDS SO SOOI SO
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Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T863 dB Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dBuVv/m) (dB)
4 *2.362 27.05 RMS 31.9 -21.5 37.45 54 -16.55 - - 287 373 V
2 *2.367 37.72 Pk 319 -21.4 48.22 - - 74 -25.78 287 373 \
1 *2.39 35.33 Pk 32 -215 45.83 b - 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: 12376146-E35V1 DATE: 7/10/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

o
[\
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= 5 o I
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Freguency C(GHz2
Ronge (GHiz) FEU/UBU Ref/Attn  Del/ivg Tupe Sueep Fts  #ups/Mode Fosition | Range (BHz) REWCUU Ref/Atin  Det/fvy Type Sweep Pts  #5ups/Mode  Fosition
1:2.46-2,563 MC-EB)/IM 1B9/12  PEAK/Pir Pvg(RMS)  Insectfute)  BB8D  MAXH 139 degs i 2:2.46-2 563 1H(-6d8)/ 2 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 Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dB) (dBuV/m) (dB)
1 *2.484 38.51 Pk .5 -21.5 0 49.51 - - 74 -24.49 1 189 H
2 *2.484 39.93 Pk .5 -21.5 0 50.93 - - 74 -23.07 1 189 H
3 *2.484 28.41 RMS .5 -21.5 0 39.41 54 -14.59 - - 1 189 H
4 *2.484 29.59 RMS .5 -21.5 0 40.59 54 -13.41 1 189 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection

Page 25 of 45

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: 12376146-E35V1
FCC ID: C90-BOXB1

DATE: 7/10/2018
IC: 10161A-BOXB1

VERTICAL RESULT

Freguency C(GHz2

| )ELL Fremont, 5m Chamber B 18 Moy 2818 A@1:32:58
25 : :
Restricted Bondedge
Project Mumber 12292162
s Client:SRAM
Conf igiELT Only
Mods :BELE 2488MH=z
[y S—— | Tested by:43575 05
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e
3 5 ol i IBul A
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5
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of S : i
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35
2.46 8. 3MHz/ 2. 563

Ronge (Giiz] FEL/URY Ref/Altn  Del/fvg Tupe Sueep Pts  ®ups/Mede  Fosition | Range (GHz) RO/ UBU Ref/Atin  Det/fvy 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 Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Corr Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dB)
1 *2.484 36.92 Pk 32.5 -21.5 0 47.92 - - 74 -26.08 265 203 A%
3 *2.484 26.68 RMS 32.5 -21.5 0 37.68 54 -16.32 - - 265 203 \%
2 *2.486 38.44 Pk 32.5 -21.5 0 49.44 - - 74 -24.56 265 203 A%
4 2.534 27.49 RMS 32.5 -21.4 0 38.59 54 -15.41 - - 265 203 A%

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

Pk - Peak detector

RMS - RMS detection

Page 26 of 45

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL: (510) 771-1000

FAX: (510) 661-0888




REPORT NO: 12376146-E35V1
FCC ID: C90-BOXB1

DATE: 7/10/2018
IC: 10161A-BOXB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| IEUL Fremont,5m Chamber B 19 May 26818 12:38:43
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VERTICAL
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REPORT NO: 12376146-E35V1 DATE: 7/10/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

Radiated Emissions

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuVv/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. () 40 54 -14 - - 53 06 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 \4
6 *17.939 31.81 PK2 41.6 -20.4 () 53.01 - - 74 -20.99 241 235 v
*17.941 212 MAv1 41.6 -20.5 0 42.3 54 -11.7 - - 241 235 \%
1 2.53 25.3 Pl 32.5 -21.4 ) 36.4 - - - - 0-360 199 H
2 2.981 24.05 Pl 32.7 -19.8 () 36.95 - - - - 0-360 102 v
5 16.742 27.53 P 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: 12376146-E35V1
FCC ID: C90-BOXB1

DATE: 7/10/2018
IC: 10161A-BOXB1

MID CHANNEL RESULTS

EUL Fremont,5m Chamber B

19 May 26818

12:56:23

Radicted Emissions 3-Meters

= Pra ject Mumber:12292162
L Cl i ent :SRAM
Conf ig:EUT Onl
Mode |BLE_2448MHz
= OSSOSO SRRSO SN Tested by: 18629 RL
8|:
Peak Limit C(dBul/m)
75
e
~
>
5 65
[=5)
o
v Avg Limit C(dBul/m)
55
1 j ke
35 i " L SR !
" o A TP
WM T
2=W
1 18 18
Frequency (GHz)
Rar (GH=) =T Ref/fttn  Detsfvg Tuype Sweeq Fes  #Saps/Mode Position Range (BHz) REM/UBU Ref/fttn  Det/fvg T Siemey
] -6/ Bk BT/ FERK/Por BogRS)  Tieoenihutc) 690 WA B Pdegs| 3305 1M(-6dB>/Bk  B7/8 Lk o RgiRS)  STémsccthuto
FCC Port15C 2, 4GH= RSE. TST 12746 19 Mar 2018 Rev 9.5 81 Dec 2816
| 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
8|:
Peak Limit (dBul/m)
75
e
~
=2
=% 65
m
o
= Avg Limit CdBul/m)
55
=
L
4
2 (]
35 - . 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: 12376146-E35V1 DATE: 7/10/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

Radiated Emissions

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

3 *4.881 44.33 PK2 4.4 -31.4 0 47.33 - - 74 -26.67 68 38 H
*4.88 36.13 MAv1 4.4 -31.4 () 39.13 54 -14.87 - - 68 38 H
4 *4.881 41.4 PK2 4.4 -31.4 0 44.4 - - 74 -29.6 176 97 \%
*4.88 32.57 MAv1 4.4 -31.4 0 35.57 54 -18.43 - - 176 97 \4
6 *17.785 31.91 PK2 41.7 -20.9 () 52.71 - - 74 -21.29 153 230 v
*17.785 21.27 MAv1 41.7 -20.9 0 42.07 54 -11.93 - - 153 230 \%
1 2.945 24.34 Pl 32.6 -20.1 ) 36.84 - - - - 0-360 102 H
2 2.964 23.89 Pl 32.7 -20 () 36.59 - - - - 0-360 200 v
5 17.404 27.29 P 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: 12376146-E35V1
FCC ID: C90-BOXB1

DATE: 7/10/2018
IC: 10161A-BOXB1

HIGH CHANNEL RESULTS

EUL Fremont,5m Chamber B

18 May 26818

@1:39:59

Radicted Emissions 3-Meters
Pra ject Mumber:12292162
M

e Client:SRA
Conf ig:EUT Onl
Mode :BLE 248@MHz
O Tested by:43575 05
8|:
Peak Limit (dBul/m)
75
e
£
S ES
=5}
o
< fivg Limit CdBul/m)
55
| M 3 2
9 R
. Lo i
35 i ,..MWW o
Z.:NMM

1 18 18
Frequency (GHz)
Rar (GH=) =T Ref/fttn  Detsfvg Tuype Sweeq Fes  #Saps/Mode Position Range (BHz) REM/UBU Ref/fttn  Det/fvg T Siemey
] -6/ Bk BT/ FERK/Por BogRS)  Tieoenihutc) 690 WA B Pdegs| 3305 1M(-6dB>/Bk  B7/8 Lk o RgiRS)  STémsccthuto
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
= Avg Limit CdBul/m)
55
451 6
o
5
-t O RS [V Sy e o W Qi L s M AT Pty
E 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 Part15C 2. 4GHz RSE.TST 12746 19 Mar 2018 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12376146-E35V1 DATE: 7/10/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

Radiated Emissions

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (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 \
3 *4.961 45.41 PK2 344 -30.9 0 48.91 - - 74 -25.09 169 143 H
*4.96 38.06 MAv1 34.4 -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 33.5 -31.3 0 42.27 - - 74 -31.73 347 166 \
*3.809 28.4 MAv1 335 -31.4 0 30.5 54 -235 - - 347 166 \
6 *11.991 33.16 PK2 38.8 -245 0 47.46 - - 74 -26.54 219 317 \
*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: 12376146-E35V1 DATE: 7/10/2018
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,5m Chomber A

38

[ RF Emies
Project Number
Cliant SRAN
ConfigiEUT Only
Mode :llorst Cose
Tested by: 16869 0G

Peak. Limit. (dBul/m)

i
Frequency (MHz)

Range (M2 RELEH Ref/Attn  Det/Avy Tume Sueep Pt f5ws/Mode Position

FCC 15.289 Below 38MHz TST Fev 9.5 81 Jul 2816

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: 12376146-E35V1 DATE: 7/10/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

Below 30MHz DATA

Marker | Frequency Meter Det Loop Cbl Dist Corrected Peak Limit Margin ‘Avg Limit Margin Peak Limit Margin ‘Avg Limit Margin | Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuV) (dB/m) 300m (dBuVolts)
1 02605 44.3 Pk 15.2 1 -80 -20.4 59.27 -79.67 39.27 -59.67 - - - - 0-360
S .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 Chbl 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: 12376146-E35V1
FCC ID: C90-BOXB1

DATE: 7/10/2018
IC: 10161A-BOXB1

9.4. WORST CASE BELOW 1 GHz

9KUL Fremont,Sm Chomber A 2818 May 23 22:28:83
N 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
L R A e e e e S e e T et R
HE ’_
N
3 A5 apk T TA L R =
m
T
35 E
25 b H i . 4 Ww
mMN%MWWw» “w*#MgmmM““*Nwuuwnu&ummﬂ&““*ﬂunﬂﬂ“ﬂ““‘”“’ﬁ““” |
1 |
15 M%m Ly :. ol i 5 ‘

5
3d 188 1888
Frequency (MHz)
Rorge (MHz) PR Ref/fidn  Det/fvg Type Smeep Pis  #owps/Mode  FPosition Range (Hz) REU/LBU Ref/fttn  Debifvg Type Susep Ps  #SwpsiMods  Position
1:3-208 128 (-5d0)/1M  9T/1B  PERK/LogPur-Uideo Insec(huto) 4088 WA B-J0degs H | 3:200-1838 120k0-6dBI/IN 9718 FERK/LogPur-Uideo Jusectiuts) E808  WAH B-¥fdeqe H

FCC Parti15C 39-1BEAMHz . TST 36915 15 Jul 2614

Rev 9.5 @3 Hoy 2618

HORIZTONAL

_UL Fremant,Sm Chember A

2818 May 23 22:26:03

95

: : Project Number: 12292162
B5 i 7 i Client:5RAM

Config:EUT Only

Mode :lorst Cose Below 1GHz
75} : : Tested by: 16069 0G

65

55p-

Rodioted Emissions - 3 Meters

45 Pkt rdB o)

CdBull/m)

Ref/fitin  Deb/fvg Tupe

25 - Ewﬁnﬁﬁ”*‘“wuuu
Wiy g % ,Nﬂ_M
15 e X M.t A
*””h““ﬁd s
S
ad ' I ¥ L
Frequency (MHz)
Farge (Fiz) A Ref /R Detifvg Tape Sweep Pl Foupa/Mode  Paoition Torgs 0D REU/0BI

Gueep Pts  #ups/Mode  Position

FCC Port5C 38-1B88MH=. TST 30915 15 Jul 2014

Rev 9.5 83 Hoy 2818

VERTICAL
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REPORT NO: 12376146-E35V1 DATE: 7/10/2018
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 Vv
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 121 -26.7 20.34 40 -19.66 0-360 100 Vv
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 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12376146-E35V1 DATE: 7/10/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

9.5. WOSRT CASE 18-26 GHz

| B:UL EMC 24 Moy 2818  BO:48:45
RF Emissians
= Order Mumker: 122082162
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
: 3
[u}
5 Qg
E 4
o 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 3
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
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REPORT NO: 12376146-E35V1 DATE: 7/10/2018
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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REPORT NO: 12376146-E35V1
FCC ID: C90-BOXB1

DATE: 7/10/2018
IC: 10161A-BOXB1

9.6.

RECEIVER WORST-CASE BELOW 1GHz

HUU, Fremont,5m Chamber B 18 Jul 2818 81:55:34
Radiated Emissions - 3 Meters
Froject Number: 12292162
85 Client :SRAM
Canfig:EUT Only
Mode : fx
75 Tested by: 12981 KU
65
55
’E (
3 45 L R e S = | Vg f
@
o
35
| 3
25|y i .
WM z
L W JTYSRTTUNITER TP, o e s
W iy
5
38 [EE 1884
Frequency (MHz)
Range (Fl1 R Ref7hitn  Tet/Avg Tupe ) Pia  Towpe/fode Position | Fange (iz) R/ Ref/ftin  Gel/Avg Tgps ) Pis Foupetods  Fosition
1:30-208 120 -68) /1M 97718 PEAK/LogPur—Video  fnsec(futo) 4888  HRXH B-J60degs H 3:206-1888 128k (680 /1H 9718 FERK/LodPur-Videa  Jasec(huto) 8088 MAXH B-368degs H
FCC Port1SC 38-1BBEMHz . TST 308915 15 Jul 2814 Fev 9.5 BI Dec 2815
HUU, Fremont,5m Chamber B 18 Jul 2818 81:55:34
Radiated Emissions - 3 Meters
Froject Number: 12292162
85 Client :SRAM
Canfig:EUT Only
Mode : fx
75 Tested by: 12981 KU
65
55
’E (
3 45 OGP Lhim e TdBLUsw f
i} i
3 i
35 : ‘
£ ‘ :
254
5
15 “‘-vﬂu. ; H . wﬂ*dwﬁﬁjqﬁkau“*“ﬁ@ﬂ%ﬁﬂdﬂﬂhdauﬁﬁﬁﬁ" :
LY T T 1 L e ot
5
38 [EE 1884
Frequency (MHz)
Rarge (1 R Ref7hitn  Tet/Avg Tupe ) Pio Towpo/fods Fosition | Fange (I RN Ref/ftin  Gel/Avg Tgps Svoop Pio Woupetods  Fosition ‘
FCC Port1SC 38-1BBEMHz . TST 308915 15 Jul 2814 Fev 9.5 BI Dec 2815

VERTICAL
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REPORT NO: 12376146-E35V1 DATE: 7/10/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

DATA

Trace Markers

Marker Frequency Meter Det AF T407 (dB/m) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
5 *132.494 30.08 Pk 17.6 -27.6 20.08 43.52 -23.44 0-360 100 Vv
4 31.7855 29.82 Pk 23.7 -28.8 24.72 40 -15.28 0-360 100 Vv
1 33.7835 30.63 Pk 22.6 -28.8 24.43 40 -15.57 0-360 100 H
2 142.059 30.45 Pk 16.9 -27.4 19.95 43.52 -23.57 0-360 100 H
3 482.8368 30.33 Pk 21.7 -26 26.03 46.02 -19.99 0-360 100 H
6 553.3459 28.74 Pk 22.3 -25.8 25.24 46.02 -20.78 0-360 100 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12376146-E35V1 DATE: 7/10/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

9.7. RECEIVER Worst Case 1-18 GHz

| I'JLL Fremont,5m Chamber B 18 Jul 2818 ga:31:21
Radioted Emissions 3-Meters
H Project Number: 12292162
165 H Client:SRAM
Config:EUT Only
Mode : Rx
95 Tested by: 12981 KU
85
Peok Limit dBull/m)
75
‘e
2 65
@
o
= 2] imit C(dBul/m)
55
- |
45 M
i PRPRPETITO wer
35 i TN MU, L s wsnibunliior ot | )
WVVWMWM‘WEM i
25,*\,“
1 ] 18
Frequency (GHz)
Rangs (@21 FEIABU Ref/Attn  Dat/vg Type Suop Pta  Foups/fods Fosition Fange (@) /UG Rel/Bitn  Doljfvg Type Swop Pl Soups/tods  Position ‘
1-1 1Mi-6:8) /38 are PERK/Pur Reg(RH: Tlesec(futo) EBAB  HAXH B-368degs H -1 1MC-68) /38K 87 PERK Plar Avg RIS 5l4nsec(Autol 18k MAXH i-3fdegs H
FCC Port15C 2.4GHz RSE.TST 12746 19 Mar 2818 Rev 9.5 BI Dec 2816
| I'JLL Fremont,5m Chamber B 18 Jul 2818 ga:31:21
Radioted Emissions 3-Meters
H Project Number: 12292162
165 H Client:SRAM
Config:EUT Only
Mode : Rx
95 Tested by: 12981 KU
85
Peok Limit (dBul/m)
75
¢
= 685
i}
T
= Avg Limit (dBulU/m)
55
45| 5
; (=}
=)
35 SRR BT STy L M
25
1 [5] 18
Frequency (GHz)
Rangs (621 FEIABU Ref/Attn  Det/vg Tupe Suop Pta  Foups/fods Fosition Fange (@z) /UG Ref/Pitn  Dolifvg Type Swop s oups/tods  Fosition
FCC Port15C 2.4GHz RSE.TST 12746 19 Mar 2818 Rev 9.5 BI Dec 2816
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REPORT NO: 12376146-E35V1 DATE: 7/10/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

DATA

Trace Markers

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad 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) (dBuVv/m) (dB)
3 *10.655 27.61 Pk 37.8 -23.9 41.51 - - 74 -32.49 0-360 102 H
6 *11.1 28.84 Pk 37.8 -24.3 42.34 - - 74 -31.66 0-360 102 \
1 1.924 22.69 Pk 31 -21.2 32.49 - - - - 0-360 102 H
4 2.146 24.33 Pk 31.3 -213 3433 - - - - 0-360 200 \
2 2.976 22.39 Pk 32.7 -20 35.09 - - - - 0-360 102 H
5 6.226 31.15 Pk 35.6 -29.9 36.85 - - - - 0-360 102 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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10. SETUP PHOTOS

ANTENNA PORT SETUP

RF ANTENNA PORT CONDUCTED
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RADIATED RF MEASUREMENT SETUP

4 12376146

g
BELOW 1GHz (FRONT) BELOW 1GHz (BACK)
j [
|
ABOVE 1GHz (FRONT) ABOVE 1GHz (BACK)
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ORIENTATIONS

= _ - - e

X-ORIENTATION Y-ORIENTATION

Z-ORIENTATION
END OF REPORT
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