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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: Right Shifter with AIREA and BLE Radios
MODEL.: 00110
SERIAL NUMBER: 1133010089(Conducted), 1133010118 (Radiated)
DATE TESTED: May 14", 2018 — 18™, 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:

e f"'.- \"L /1/ p

dfnl‘wu_j o) fro

- / L/
DAN CORONIA GLENN ESCANO
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
OPERATIONS LEADER TEST ENGINEER
UL Verification Services Inc. UL Verification Services Inc

Page 5 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: 12292049-E1V1 DATE: 6/12/2018
FCC ID: C90-RSBB1 IC: 10161A-RSBB1

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)
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)

LI

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: 12292049-E1V1 DATE: 6/12/2018
FCC ID: C90-RSBB1 IC: 10161A-RSBB1

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 DTsturbance, 30 5.36 dB
\{\é%rgttgizgo%a&ﬁfd Dfsturbance, 4.32 dB
16000 10 26000 Mz | 4458

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12292049-E1V1
FCC ID: C90-RSBB1

DATE: 6/12/2018
IC: 10161A-RSBB1

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a Right Shifter with AIREA and BLE radios, powered by CR2032, a coin cell battery.

5.2. MAXIMUM OUTPUT POWER

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

Peak Average
Frequency Output | Output | Output | Output
Range Mode utpu utpu utpu utpu
(MHz) Power Power Power Power
(dBm) (mW) (dBm) (mW)
2402 - 2480 BLE 1.03 1.27 0.96 1.25

5.3. DESCRIPTION OF AVAILABLE ANTENNA

The radio utilizes a chip antenna type number W3008C, with a maximum gain of 2.2dBi.

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: 12292049-E1V1

FCC ID: C90-RSBB1

DATE: 6/12/2018
IC: 10161A-RSBB1

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

Note — The DC power supply is used only during testing. During normal operation the EUT is
powered by a supplied CR2032, coin cell battery.
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FCC ID: C90-RSBB1 IC: 10161A-RSBB1

SETUP DIAGRAM FOR RADIATED TESTS

Remaote

Radiated

L1

Spectrum Analyzer
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FCC ID: C90-RSBB1 IC: 10161A-RSBB1

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: 12292049-E1V1
FCC ID: C90-RSBB1

DATE: 6/12/2018
IC: 10161A-RSBB1

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 NSO030A

T1454 | 01/08/18 | 01/08/19

Antenna, Biconolog, 30MHz-
2000MHz

Sunol Sciences | JB1

T130 10/16/17 | 10/16/18

Antenna, Horn, 1-18GHz

ETS Lindgren 3117

1862 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

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 8.2, Mar 21, 2018
Radiated Software UL UL EMC Ver 9.5, Dec 01, 2016
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DATE: 6/12/2018
IC: 10161A-RSBB1

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
e Keysight Spectrum Analyzer - APV8.2(032118),29435 TC, A=<
L RF [soe bc | | | SENSE:INT] | ALIGN AUTO | 05:12:10 PM May 14, 2018
Center Freq 2.440000000 GHz | #Avg Type: RMS TRA,CE”V 356 Frequency
NFE PNO: Fast —»— 1rig: FreeRun Avg|Hold: 111 TYPE| A Wiy
IFGain:Low #Atten: 30 dB DeT|P
Auto Tune|
1LO dB/div Ref 20.00 dBm
og
10 < ‘ — Center Freq|
000 2.440000000 GHz|
-10.0
“ StartFreq
e 2.440000000 GHz
-40.0
-50.0
. 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) 8000000 MHz
X Y 7 Man
1 A2 t (A 80.23ms (A)  -0.003dB
2 N t 10.01 -0.157 dB
3l A2 t (a) 80.23 ﬁi (A) -0.003 drg Freq Offset
4 0 Hz|
5
6
7
8 Scale Type
9
10 i
11 -9 Lin
IMSG %STAWS
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8.2.

LIMITS
None; for reporting purposes only.

RESULTS

99% BANDWIDTH

Channel

Frequency

(MHz)

(MH2z)

99% Bandwidth

Low

2402

1.7840

Middle

2440

1.7681

High

2480

1.7888

[ Kevesgh Specirum Analyee: - AP8 2DZLLEL 435 1C, = [ Ferasght Spectrum Anatyae: - APVE 232118, 3435 TC, =
L 2 Q ENSE I ot 14:53:44 PHMay 14, 2018 L 5 7 L 0511350 P May 14,2018
enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency enter Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
NFE o= Trig: Free Run RvglHold: 2020 0 NFE o= Trig: Free Run Avg|Hold: 2020
SiFGainiow  #Auen: 30dB Radio Device: BTS HFGaniow  #Aten: 30dB Radio Device: BTS

10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm

Log Log
Center Freq| Center Freq

2.402000000 GHz|

2.440000000 GHz|

L
Center 2.402 GHz
#Res BW 20 kHz

Span §
#VBW 62 kHz

#Sweep 100 ms,

MHz

Occupied Bandwidth Total Power 1.17 dBm
1.7840 MHz
Transmit Freq Error -0.951 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.357 MHz xdB -26.00 dB
Gysmn

Center 2.44 GHz

Span 5 MHz|

s00000 o] #Res BW 20 kHz FVBW 62 kHz #Sweep 100 ms, sontoomn
lAuto Man |Auto Man
Occupied Bandwidth Total Power 0.79 dBm
Freq Offset] 1-7681 MHZ Freq Offset|
0Hz Transmit Freq Error -13.070 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 2.410 MHz x dB -26,00 dB
[

LOW CHANNEL

MID CHANNEL

= v - 25T, = ]
L 5 Q 7 ot 15:33:37 P May 14,2018

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

| NFE o= Trig: Free Run RvglHold: 2020
#iFGainiow  HAmen: 30 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm
Log
Center Freq|

2.480000000 GHz|

Center 2.48 GHz

Span 5 MHz|

#Res BW 20 kHz #VBW 62 kHz #Sweep 100 ms oo
lAuto Man
Occupied Bandwidth Total Power 0.73 dBm
1.7888 MHz FreqOfset
Transmit Freq Error -13.318 kHz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 2372MHz  xdB 26,00 dB
Gysmn

HIGH CHANNEL
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8.3.

LIMITS

6 dB BANDWIDTH

FCC 8§815.247 (a) (2)
RSS-247 5.2 (a)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.876 0.5

Middle

2440

0.837

0.5

High

2480

0.849

0.5

m— m—
[ Xeysigh Spectrum hralyzes - AP0 20521 18,2035 1. o [ Keysight Spectram Anlyzes - AP 2032118) 29035 1€, ola
. ALIGN 045201 PMMay 14,2018 Frequency L v 2 el 27 Ry 14, 2O Frequency
HAvg Type: RMS Trace] s #Avg Type: RMS uce|
Fom ey ZAOOOOCH 1 e BB | m— L I . h
IFGaimlow  #Atten: 4048 verl? FGainLow iten: 40 4B 3
Auto Tune| Auto Tune
Ref Offset 1 dB Ref Offset 1 dB
0B/ Ref 30,00 dBm 10aBidiv  Ref 30,00 dBm
g og
Center Freq| Center Freq
2.402000000 GHz 2440000000 GHz
Start Freq StartFreq|
2400500000 GHz 2438500000 GHz
3 d '
Stop Freq Stop Freq|
2403500000 GHz 2.441500000 GHz|
CF Step CF Step
300,000 kHz 300,000 kHz]
Man Man
Freq Offset| Freq Offset]
OHz 0Hz
Scale Type Scale Type|
i . 4
Center 2.402000 GHz Span 3.000 MHz|[-°8 Lin| Center 2.440000 GHz Span 3.000 MHz||-°2 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)|
- [ wsa [
[ Keyoght Spectrum Ansyae: - AP 20321182905 1C. )
o . P 052001 Py 14,2018 [~
enter Freq 2.480000000 GHz #Avg Type: RMS TRACE] requency
WFE PNO- Wido —s—~ Trig: Free Run AvgiHold: 2020 eE[M
IFGain:Low #Atten: 40 B oerlP
Auto Tune|
Ref Offset1 dB
o dmiciv_Ref 30.00 dBm
Center Freq|
2480000000 GHz|
StartFreq|
2.478500000 GHz|
W ¢
StopFreq|
2.481500000 GHz|
CF Step
300,000 kHz]
Man
Freq Offset]
0Hz
Scale Type|
"
Center 2.430000 GHz Span 3.000 MHz [-°0 &
#VBW 300 kHz

#Res BW 100 kHz
s

[T

Sweep 1.533 ms (1001 pts)

HI

GH CHANNEL
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REPORT NO: 12292049-E1V1 DATE: 6/12/2018
FCC ID: C90-RSBB1 IC: 10161A-RSBB1

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 1.03 30 -28.97
Middle 2440 0.86 30 -29.14
High 2480 0.56 30 -29.44
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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 0.96
Middle 2440 0.78
High 2480 0.56
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REPORT NO: 12292049-E1V1

FCC ID: C90-RSBB1

DATE: 6/12/2018
IC: 10161A-RSBB1

8.6.

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

POWER SPECTRAL DENSITY

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 -12.078 8 -20.08

Middle

2440

-12.501

8

-20.50

High

2480

-12.434 8

-20.43
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REPORT NO: 12292049-E1V1 DATE: 6/12/2018
FCC ID: C90-RSBB1 IC: 10161A-RSBB1

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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REPORT NO: 12292049-E1V1 DATE: 6/12/2018
FCC ID: C90-RSBB1 IC: 10161A-RSBB1
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REPORT NO: 12292049-E1V1

FCC ID: C90-RSBB1

DATE: 6/12/2018
IC: 10161A-RSBB1

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: 12292049-E1V1 DATE: 6/12/2018
FCC ID: C90-RSBB1 IC: 10161A-RSBB1

9.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

<UL Fremont,5m Chomber A 15 May 2818 14:21:57

Restricted Bandedge

= Project Number: 12292849
1 Client : SRAM
ConfigEUT + Support Equipment
Mode:BLE 2482 MHz
Tected by:29435 TC

85
“f
Peak Limit C(dBuU/m) ‘/

CdBulU/m)
~J
J1
SN e

6!:
|
55 Averoge Limit (dBuUym> J ‘
3 LMMJ‘// \
A5 it oo A A e o it PRI T T /’
J
4 !
35 iAo R DTS PP R I intytom
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (GHz) B/ Ref/Attn  Det/Avg Type Sueep Ptz ¥oups/Mode Fosition Range (GHz) RBU/ VBl Ref/Attn  Det/Avg Type Sweep Pis #5ups/fode Fosition
1:2.31-2.415 MC-6dB)/  189/12  PEAK/Par Avg(RHS) Insec(Auto) 808D  MAXH 162 degs H | 2:2.31-2.415 -6/ 1BI/12 AUER/Pir Avg(RMS)  lusec(futc) 8860  10GTAUG 182 degs H
Low CH Bandedge - H.TST 38915 28 Dec 2015 Rev 9.5 B Dec 2816
Trace Markers
Marker Frequency Meter Det AF T862 Amp/Cbl/Fltr/Pad 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 *2.39 36.89 Pk 31.8 -23.4 45.29 74 -28.71 102 101 H
2 *2.384 39.22 Pk 317 -23.4 47.52 74 -26.48 102 101 H
3 *2.39 27.2 RMS 31.8 -23.4 35.6 54 -18.4 - - 102 101 H
4 *2371 28.02 RMS 31.7 -23.4 36.32 54 -17.68 - - 102 101 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292049-E1V1 DATE: 6/12/2018
FCC ID: C90-RSBB1 IC: 10161A-RSBB1

VERTICAL RESULT

12:LIL Fremont,5m Chomber A 15 May 2818 14:29:41
Restricted Bondedge
= Project Number: 122928483
t Client:SRAM
Config:EUT + Support Equipment
Mode:BLE 2482 MHz
195 Tested by:29435 TC
gl:
85
‘e .
~ Peak Limit (dBuU/m)
> 7!:
3
@
el
E)I:
55 Averoge Limit (dBuUym)
g |
=)
AB ke g bl R S e
3': é A et
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (BHz) REU/UBl Ref/ttn  Det/fvg Type Suezp Pts  #oups/Mode  Position Range (GHz) RBU/ VBl Ref/Attn  Det/Avg Type Sueep Pts 45ups/fode Fosition
Low CH Bandedge - U.TST 38915 28 Dec 2015 Rev 9.5 B Dec 2816
Trace Markers
Marker Frequency Meter Det AF T862 Amp/Cbl/Fitr/Pad 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) (dBuVv/m) (dB)
1 *2.39 35.86 Pk 31.8 -23.4 44.26 - - 74 -29.74 82 173 A
2 *2.337 389 Pk 31.6 -23.5 47 - - 74 -27 82 173 A
3 *2.39 27.37 RMS 31.8 -23.4 35.77 54 -18.23 - - 82 173 v
4 *2.39 28.16 RMS 31.8 -23.4 36.56 54 -17.44 - - 82 173 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292049-E1V1
FCC ID: C90-RSBB1

DATE: 6/12/2018
IC: 10161A-RSBB1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

12‘:LIL Fremont,5m Chamber A 15 May 2818 14:53:06
Restricted Bondedge
= Project Number: 12292848
1 Client:SRAM
ConfigiEUT + Support Equipment
Mode:BLE 2488 MHz
195 Tested by:29435 TC
9|:
85
e
> Peak Limit (dBuU/m3
> 7!:
3
@
o
=1 S | O SOt O S SO SO S O SOE SO
Average Limit (dBulU/m)
55 =
“\‘M‘ 5
45 Nty A \ b Lot ot A WWWWMW‘H Wadlio .1;?"“
\ééi
35 el I s Ao A AT At A g I Mgt g o o 1Nt g A g e
2.46 8. 3MH=/ .563
Frequency (GHz)
Range (BHz) U Ref/bttn  Det/fvg Type Suezp Pts  Foups/Mode Position Range (GHz) RBU/UBl Ref/Attn  Det/Avg Type Sweep Pte 45ups/fade Fosition
1:2.46-2.563 MC-6dB) /M 18912 PEAK/Pur Avg(RHS)  Tmsec(Auto) 08D  MAXH 206 degs H | 2:2.46-2.563 MC-6B)/M  1B3/12 AUER/Piar Avg(RMS)  lmsec(futc) 9360  10GTAUG 295 degs H
High CH Bondedge - H.TST 38915 28 Dec 2015 Rev 9.5 B Dec 2816
Trace Markers
Marker Frequency Meter Det AF T862 Amp/Cbl/Fltr/Pad 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 38.84 Pk 32.3 -233 47.84 - - 74 -26.16 296 180 H
3 *2.484 28.69 RMS 323 -23.3 37.69 54 -16.31 296 180 H
4 *2.484 29.15 RMS 323 -23.2 38.25 54 -15.75 - - 296 180 H
2 2.562 39.83 Pk 324 -23.2 49.03 74 -24.97 296 180 H

*

- indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292049-E1V1
FCC ID: C90-RSBB1

DATE: 6/12/2018
IC: 10161A-RSBB1

VERTICAL RESULT

12:LIL Fremont,5m Chomber A 15 May 2818 15:81:51
Restricted Bondedge
= Project Number: 122928483
t Client:SRAM
Config:EUT + Support Equipment
Mode:BLE 2488 MHz
195 Tested by:29435 TC
gl:
85
‘e
~ Feak Limit (dBulU/m)
> 7!:
3
@
el
E)I:
Average Limit (dBulU/m)
55 =
2
1 Q
45 :
P4
3 =}
35
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Range (BHz) REU/UBl Ref/ttn  Det/fvg Type Suezp Pts  #oups/Mode  Position Range (GHz) RBU/ VBl Ref/Attn  Det/Avg Type Sueep Pts 45ups/fode Fosition
High CH Bondedge - U.TST 38915 28 Dec 2015 Rev 9.5 B Dec 2816
Trace Markers
Marker Frequency Meter Det AF T862 Amp/Cbl/Fitr/Pad 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 36.62 Pk 323 -233 45.62 - 74 -28.38 298 234 A
3 *2.484 26.41 RMS 323 -233 35.41 54 -18.59 298 234 A
4 2.503 28.44 RMS 324 -23.2 37.64 54 -16.36 - - 298 234 v
2 2.523 39.19 Pk 324 -23.3 48.29 74 -25.71 298 234 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292049-E1V1
FCC ID: C90-RSBB1

DATE: 6/12/2018
IC: 10161A-RSBB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| WI:LlL Fremont,5m Chomber A 15 May 2818 11:57:59
Rodioted Emissions 3-Meters
= Project Number: 122928439
18 Client | SRAM
Config:EUT + Support Equipment
Mode:BLE 2482 MHz
g5 Tested by:29435 TC
Sl:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
]
T N
° fvg Limit (dBuU/m)
55
=
4 3
I R o
35 M_J N iy w‘ e
25

1 18 18
Frequency (GHz)
Ranga (61 REU/UBH Ref/Pitn  Det/fvg Type ) Pis tops/Mode Position Range (6 RE/VR Ref/Attn  Dat/fvg Tope ) Pis  Houps/Mode  Position
1:1-3 1M(-64B) /301 187/18 PEAK/Pur Avg(RMS)  77msec(futo) 628  MAXH B-368cegs H 3318 M(-6c8)/38k  87/8 PEAK/Pur Avg(RMS)  574msec(futo) I8k  MAXH B-36Adegs H

FCC Parti5C 2.46H=z RSE.TST 36815 26 Jun 2815

Rev 9.5 @1 Dec 2816

HORIZTONAL

I <UL Fremont,5m Chomber A 15 May 2818 11:57:59
Radioted Emissions 3-Meters
195 PF?JE:t Number: 12292849
Client:SRAM
Config:EUT + Support Equipment
Mode:BLE 2402 MHz
g5 Tested by:28435 TC
8|:
Peok Limit C(dBulU/m)
75
‘e
3 5
3 6
@
o .
& Avg Limit (dBuU/m)
55 =
L U U SOt S SO S SRR SRR SRR SURSURE SEsury e w1 b aistle. AR
4 5
o 6
4 o
35} "
25
1 14 18
Frequency (GHz)
Rangs (61 REU/UBU Ref /Rt Dt/Avg Tupe Suecp Pia #owps/feds Position Range (&) R/ Ref/Rttn  Det/Avg Tupe ) Pto Houps/fods Position
FCC PortiSC 2.4GHz RSE.TST 38315 26 Jun 2815 Rev 9.5 81 Dec 2816

VERTICAL
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REPORT NO: 12292049-E1V1
FCC ID: C90-RSBB1

DATE: 6/12/2018
IC: 10161A-RSBB1

Radiated Emissions

Marker Frequency Meter Det AF T862 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) (ecm)
(dBuv) (dBuv/m) (dB)

1 *1.339 36.05 PK2 29.5 -23.6 41.95 - 74 -32.05 334 119 H
*1.339 24.14 MAv1 29.5 -23.6 30.04 54 -23.96 - - 334 119 H

2 *2.779 37.59 PK2 323 -22.4 47.49 - 74 -26.51 228 164 H
*2.778 25.46 MAv1 323 -22.4 35.36 54 -18.64 - - 228 164 H

4 *1.483 36.11 PK2 28.5 -23.3 41.31 - - 74 -32.69 96 355 v
*1.482 2421 MAv1 28.5 -23.3 29.41 54 -24.59 - - 96 355 A

5 *2.688 37.59 PK2 325 -22.8 47.29 - - 74 -26.71 40 220 A
*2.686 25.72 MAv1 325 -22.8 35.42 54 -18.58 - 40 220 v

3 *4.805 36.26 PK2 34.2 -27.3 43.16 - - 74 -30.84 4 246 H
*4.803 24.38 MAv1 34.2 -27.4 31.18 54 -22.82 - - 4 246 H

6 *4.804 35.38 PK2 34.2 -27.4 42.18 - - 74 -31.82 134 194 A
*4.803 23.93 MAv1 34.2 -27.4 30.73 54 -23.27 134 194 v

* - 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: 12292049-E1V1
FCC ID: C90-RSBB1

DATE: 6/12/2018
IC: 10161A-RSBB1

MID CHANNEL RESULTS

_UL Fremont,5m Chamber A

15 May 2818 11:80:11

1

Rodioted Emissions 3-Meters
= Project Number: 122928439
18 Client | SRAM
Config:EUT + Support Equipment
Mode:BLE 2448 MHz
g5 Tested by:29435 TC
Sl:
Peak Limit C(dBulU/m)
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~ Avg Limit (dBuU/m)
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25
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Sueep
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RBU/VBL
1M(-6c8) /30K
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&7/8

Det/Avg Type

Pis  #5wpa/Mode Position
H PEAK/Pur Bvg(RMS)

Range (6H2)
6000 KK EEE=

-360degs H

Sweep Pts Houps/fode Fosition
STnsec(futo) 18k MY 8-36fdege H

FCC Parti5C 2.46H=z RSE.TST 36815 26 Jun 2815

Rev 9.5 @1 Dec 2816

HORIZTONAL

H:LIL Fremont,5m Chomber A 15 May 2818 11:06:11
Rodioted Emissions 3-Meters
195 PF?JE:t Number: 12292849
Client:SRAM
Config:EUT + Support Equipment
Mode:BLE 2448 MHz
g5 Tested by:28435 TC
8|:
Peok Limit C(dBulU/m)
75
‘e
3 5
3 6
o
o .
& Avg Limit (dBuU/m)
55 =
5
45 Q EARRSRRRR SORRRNN SRR WPW 1 © T o oIS
a)
4 o
e
3B }-reeeve-
o5
1 18 18
Frequency (GHz)
Range (6z) REUAVEN Ref/Attn  Det/Avg Tupe Sueep Pls  Foups/fods Fosition Fange (6 REW/UBH Ref/Attn  Dot/Avg Type Sweop Pts Hups/fiods FPosition
FCC Port1SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12292049-E1V1 DATE: 6/12/2018
FCC ID: C90-RSBB1 IC: 10161A-RSBB1

Radiated Emissions

Marker Frequency Meter Det AF 7862 Amp/Cbl/Fltr/ 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 *1.347 36.35 PK2 29.5 -23.6 42.25 - 74 -31.75 258 339 H
*1.348 24.16 MAv1 29.5 -23.6 30.06 54 -23.94 - - 258 339 H
2 *4.882 36.45 PK2 34.1 -26.7 43.85 - 74 -30.15 199 254 H
*4.882 24.79 MAv1 34.1 -26.7 32.19 54 -21.81 - - 199 254 H
3 *7.45 33.03 PK2 35.6 -21.3 47.33 - - 74 -26.67 44 118 H
*7.452 215 MAv1 35.6 -213 35.8 54 -18.2 - - 44 118 H
5 *4.877 36.18 PK2 34.1 -26.7 43.58 - 74 -30.42 7 134 \
*4.881 24.54 MAv1 34.1 -26.7 31.94 54 -22.06 - 7 134 \
6 *8.062 33.09 PK2 359 -22.1 46.89 - - 74 -27.11 184 390 \
*8.062 21.6 MAv1 359 -22.1 35.4 54 -18.6 - - 184 390 \
4 1.927 36.9 PK2 31.2 -23.2 449 - - - - 48 238 \
1.927 24.39 MAv1 31.2 -23.2 32.39 - - - - 48 238 \

* - 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: 12292049-E1V1
FCC ID: C90-RSBB1

DATE: 6/12/2018
IC: 10161A-RSBB1

HIGH CHANNEL RESULTS

_UL Fremont,5m Chamber A

15 May 2818

15:87:29

1

Rodioted Emissions 3-Meters
195 PF?JE:t Number: 122920849
Cl ient:SRAM
Canfig EUT + Support Equipment
Mode:BLE 2488 MHz
g5 Tested by:29435 TC
Sl:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
]
o
~ Avg Limit (dBuU/m)
55
4|: E
| " i
35 IS | M oA i “JWW
P e )
o5

18
Frequency (GHz)

RBUABL
1M(-64B) /301

Ref/fittn  Det/fvg Type

Range (6H2)
1:1-3 107/18 PEAK/Par Aug(RHS)

Sueep
Tinsec(futo)

Pis
6680

RBU/VBL
1M(-6c8) /30K

Ref/fttn
&7/8

Det/Avg Type

Fowpe/Mode  Fosition
HEXH H PERK/Pur- g (RHS)

Range (6H2)
-360degs H | 3:3-18

Sweop
STnsec(futo) 18k

Pts  #5ups/Mode Position
MAXH B-36degs H

FCC Parti5C 2.46H=z RSE.TST 36815 26 Jun 2815

Rev 9.5 @1 Dec 2816

HORIZTONAL

! 1:LIL Fremont,5m Chomber A 15 May 2818 15:87:29
Rodioted Emissions 3-Meters
195 PF?JE:t Number: 12292849
Client:SRAM
Config:EUT + Support Equipment
Mode:BLE 2488 MHz
g5 Tested by:28435 TC
8|:
Peok Limit C(dBulU/m)
75
‘e
3 5
3 6
o
o .
& Avg Limit (dBuV/m)
55 =
g
o
4|: = S AU (SN S SO SRR SUSURR SRsapy | e 17 | 7 | 1 ¥ Tk sbatiie A
o)
35 o
o5
1 18 18
Frequency (GHz)
Range (6z) REUAVEN Ref/Attn  Det/Avg Tupe Sueep Pls  Foups/fods Fosition Fange (6 REW/UBH Ref/Attn  Dot/Avg Type Sweop Pts Hups/fiods FPosition
FCC Port1SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12292049-E1V1 DATE: 6/12/2018
FCC ID: C90-RSBB1 IC: 10161A-RSBB1

Radiated Emissions

Marker Frequency Meter Det AF 7862 Amp/Cbl/Fltr/ 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 *1.354 36.2 PK2 29.4 -23.7 419 - 74 -32.1 132 270 H
*1.352 24.21 MAv1 29.5 -23.6 30.11 54 -23.89 - - 132 270 H

2 *2.352 37.87 PK2 31.6 -23.4 46.07 - - 74 -27.93 308 142 H
*2.352 27.5 MAv1 316 -23.4 357 54 -18.3 - - 308 142 H

4 *1.461 36.2 PK2 28.7 -23.5 41.4 - 74 -32.6 286 246 \
*1.463 24.09 MAv1 28.7 -23.4 29.39 54 -24.61 - - 286 246 \

5 *2.744 37.46 PK2 324 -22.5 47.36 - 74 -26.64 203 309 \
*2.745 25.54 MAv1 32.4 -22.5 35.44 54 -18.56 - 203 309 \

3 * 4,959 43.48 PK2 34.2 -27.4 50.28 - - 74 -23.72 357 103 H
*4.96 36.14 MAv1 34.2 -27.4 42.94 54 -11.06 - - 357 103 H

6 *4.961 46.23 PK2 34.2 -27.4 53.03 - - 74 -20.97 286 221 \
*4.96 39.76 MAv1 34.2 -27.4 46.56 54 -7.44 - - 286 221 \

* - 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: 12292049-E1V1 DATE: 6/12/2018
FCC ID: C90-RSBB1 IC: 10161A-RSBB1

9.3. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

FACE ON AND FACE OFF PLOTS

UL Fremont,5m Chamber A 17 May 2818 19:89: 38

RF Emissions

Project Number: 12292043
Client:SRAM

Config:EUT Dnly

Mode :BLE lorst Case
Tested by: 16869 06

CdBulolts)

@81 1 1 18
Frequency (MHz)

Range (HHz) REL/ VBl Ref/Attn  Det/Avg Tup
.15 91/4

- Suezp Pls  #5ups/Mode Fosition Range (HHz) E Ref/Attn Det/Avg Type Sueep Pte #Sups/Mode Fosition
166C-3dB) /300 PEAK/Por Avg(RNS)  JBnsec(futod 16k MAKH §-360degs
1Bk C-3dB) /30 PEAK/Pur Avg(RS)  Jnsec(futa) 20k MAKH [
1Bk C-3dB) /38 PEAK/Pur Avg(RNS) 4 uto) 16k MAKH B-36@degs
4:1.705-38 1BkC-3d53/ 30k PEAK/Pur AvgCRNS) futo) 27k HAKH §-360degs

1:.089

FCC 15.283 Below 3@MHz . TST 38515 22 Mar 2017 Rev 8.5 A1 Dec 2616

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: 12292049-E1V1 DATE: 6/12/2018
FCC ID: C90-RSBB1 IC: 10161A-RSBB1

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 05776 36.67 Pk 11.8 1 -80 -31.43 52.35 -83.78 3235 -63.78 - - - - 0-360
2 .05811 39.79 Pk 11.8 1 -80 -28.31 52.3 -80.61 323 -60.61 - - - - 0-360
4 17927 48.01 Pk 11 1 -80 -20.89 - 42.55 -63.44 22.55 -43.44 0-360
3 .35439 41.95 Pk 10.9 1 -80 -27.05 - - - - 36.62 -63.67 16.62 -43.67 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)
5 .80836 34.24 Pk 11 1 -40 5.34 29.46 -24.12 - - - - 0-360
6 1.0065 3191 Pk 113 2 -40 3.41 27.57 -24.16 - - - - 0-360
8 9.56081 21.63 Pk 11 5 -40 -6.87 29.5 -36.37 - - - - 0-360
7 10.44218 13.71 Pk 111 5 -40 -14.69 29.5 -44.19 - - - - 0-360

Pk - Peak detector
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REPORT NO: 12292049-E1V1 DATE: 6/12/2018
FCC ID: C90-RSBB1 IC: 10161A-RSBB1

9.4. WORST CASE BELOW 1 GHz

QKUL Fremant,5m Chomber A 17 Moy 2818 18:38:87
Rodioted Emissions - 3 Meters
85 PF?JE:t Number: 122926849
Client:SRAM
Config:EUT Only
Mode:BLE Worst Cose
75 Tested by: 16069 0G
6|:
55
/_E\ ’_
~
> 4!: T
3 WERCrmrtagoty/ml |
o
el
35
5
25w "
El W
T RN
’W‘\w,.\ b s
15 A " s
Wm“‘ RO TN Y I "
Ny ¥ M l?
5
36 186 186806
Frequency (MHz)
Range (HHz) REU/VEU Ref/Attn  Det/Avg Type Suoep Plo  foups/liode Fosition Fonge (HHz) REW/VBl Ref/fttn  Dst/Avg Type Sueep Pts  45ups/liode Position
1:36-288 120k (-648)/14  9T/1B PEAK/LogPur-Video fnsec(duto) 4830 HAXH B-36Bdegs H | 3:206-1808 120k(-648)/1H 9718 PEAK/LogPur-Video Jusec(huto) 6800  HAXH B-368degs H
FCC Part!SC 38-18BBMHz.TST 38315 15 Jul 2014 Rev 9.5 Bi Dec 2816
QKUL Fremant,5m Chomber A 17 Moy 2818 18:38:87
Radiated Emissions - 3 Meters
85 Project Number: 12292848
Client:SRAM
Config:EUT Only
Mode:BLE Worst Cose
75 Tested by: 16869 0G
6|:
55
/_E\ ’_
~
> 4!: T
3 UPRChiimi T tdgatUsm) I
o
el
3|:
S|
25 R
4
i)
1 5
=
36 186 186806
Frequency (MHz)
Range (HH2) REUAVEU Ref/Attn  Det/Avg Type Suoep Plo  foups/liode Fosition Fange (HHz) REW/VBl Ref/Attn  Dst/Avg Type Sueep Pts  45ups/liode Position
FCC Part!SC 38-18BBMHz.TST 38315 15 Jul 2014 Rev 9.5 Bi Dec 2816

VERTICAL
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REPORT NO: 12292049-E1V1 DATE: 6/12/2018
FCC ID: C90-RSBB1 IC: 10161A-RSBB1

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)
2 *118.5504 29.11 Pk 17.7 -26.2 20.61 43.52 -22.91 0-360 300 H
1 60.2678 29.58 Pk 11.6 -26.9 14.28 40 -25.72 0-360 300 H
3 70.0454 33.97 Pk 12.1 -26.7 19.37 40 -20.63 0-360 100 \
4 100.2707 32.05 Pk 14.3 -26.4 19.95 43.52 -23.57 0-360 100 \
6 525.2423 30.07 Pk 21.7 -25.3 26.47 46.02 -19.55 0-360 101 \
5 593.3511 30.07 Pk 22.3 -25 27.37 46.02 -18.65 0-360 101 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12292049-E1V1
FCC ID: C90-RSBB1

DATE: 6/12/2018
IC: 10161A-RSBB1

9.5.

WOSRT CASE 18-26 GHz

WB:UL EMC 18 May 2818 19:89:17

RF Emissians
= Order Numker 122820849

E Client:SRAM
Conflguration:EUT Only
Mode BLE Worst Cose

a5 Tested by / SN: 18863 06

75 Peak Limit (dBulU/m)

GE

55 Avg Limit CdBul/ml

45

{dBulloltel Horizontal

2

25
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 18 May 2818 19:89:17
RF Emissions
- Order Numker 12292849
3 Client :SRAM
Canfiguration: EUT Only
Mode :BLE Worst Cose
5 Tested by / SN: 16669 0OG
8 El
75 Peak Limit (dBul/m)
E
0
b 65
L
i}
= o
~ = Avg Limit CdBul/md
3 5
g
3
3 5
g 4
= 5]
35 4 2 ez
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

Page 37 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: 12292049-E1V1 DATE: 6/12/2018
FCC ID: C90-RSBB1 IC: 10161A-RSBB1

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 19.363 36.61 Pk 32,6 -25 -9.5 34.71 54 -19.29 74 -39.29
2 21.629 38.47 Pk 33.2 -25.2 -9.5 36.97 54 -17.03 74 -37.03
3 24.574 37.76 Pk 34.1 -24 -9.5 38.36 54 -15.64 74 -35.64
4 19.012 37.08 Pk 325 -24.7 -9.5 35.38 54 -18.62 74 -38.62
5 21.533 37.16 Pk 33.2 -25.2 -9.5 35.66 54 -18.34 74 -38.34
6 23.974 37.92 Pk 33.9 -24.2 -9.5 38.12 54 -15.88 74 -35.88

Pk - Peak detector
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