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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 — 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:

g .f"-.- \1'. iy P

JAF{\ A0S O \./5 prt

u / 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-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 Dl-sturbance, 4.32 dB
16000 1 26000 Mz | 4458

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

5.1. DESCRIPTION OF EUT

The EUT is 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
Range Mode Output Output Output Output
(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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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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SETUP DIAGRAM FOR RADIATED TESTS

Remaote

Radiated

L1

Spectrum Analyzer
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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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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
Antenna, Biconolog, 30MHz- Sunol Sciences JB1 T130 10/16/17 | 10/16/18
2000MHz
Antenna, Biconolog, 30MHz- Sunol Sciences 1B1 T407 05/10/18 | 05/10/19
2000MHz
Antenna, Horn, 1-18GHz ETS Lindgren 3117 7862 06/09/17 | 06/09/18
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
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 8449B 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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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
ww Keysight Spectrum Analyzer - APVB.2(032118),29435 TC, o[ [l
L | RF [s00 b | | | SENSE:INT] | ALIGN AUTO _ [05:12:10 PM May 14, 2018
Center Freq 2.440000000 GHz | #Avg Type: RMS TRACE[[ 2345 6 Frequency
NFE PNO: Fast —»— Trig: FreeRun Avg|Hold: 111 TVPE|A ¥R
IFGain:Low #Atten: 30 dB DET|P
Auto Tune|
1LO dBrdiv_ Ref 20.00 dBm
og
oo ‘ —7 Center Freq|
0.00 2.440000000 GHz|
-10.0
= StartFreq
o 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 #V/BW 50 MHz Sweep 100.3 ms (8001 pts) 8.000000 MHz
Y [ __FUNCTION [ FUNCTIONWIDTH] ___FUNCTION VALUE _Jig pute Man
1 A2 t (A) 8023 ms (A)  -0.003 dB
2 N t 10.01 ms 0.157 dBm
3 A2 t (A) 80.23 ms (A) -0.003dB Freq Offset
4 0 He
5
6
7
8 Scale Type
9
10 g i
11 Log Lin|
IMSG %STATUS
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8.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

RESULTS

Channel

99% Bandwidth
(MH2z)

Frequency
(MH2z)

Low

2402 1.7840

Middle

2440 1.7681

High

2480 1.7888

[ Keyesght Spectrum Analyzer - AP 202818120435 1C, e [ Kerosght Spectrum Analyaes - APVE 2UIZL18), 28435 TC, e
L 2 Q ENSE I a 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 Std: None Frequency
o Trig: Free Run RvglHold: 2020 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 #VBW 62 kHz

Span 5 MHz
#Sweep 100 ms,

Center 2.44 GHz

Span 5 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

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

e Keysight Spectrum Analyzer - WP8.2032116), 25435 TC, B
L i TG A 5:33:37 P May 14, 2018
enter Freq 2.480000000 GHz Center Fraq: 2.430000000 GHz Radlo Sud: Nons Frequency
— T 5= Trig: FreeRun AvglHold: 2020
#FGainLow #Atten: 30 dB Radio Device: BTS
0y Ref 20.00 dBm
Log
Center Freq
2.480000000 GHz|
L |
Center 2.48 GHz Span 5 MHz| CF Step
#Res BW 20 kHz #VBW 62 kHz #Sweep 100 ms| 500,000 kHz]
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 2.372 MHz x dB -26.00 dB
st
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8.3. 6 dB BANDWIDTH

LIMITS

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
(MHZz) (MHZz) (MHZz)
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
E . AIGh o  —— % L 3 i 0524 18
Hovs Tyre: RMS Frequency Hvy Tyme:RNS - =|  Frequency
PERR 2'4['2““32“') G;,H,,z Wide —e= Trig: Free Run Aw:?ﬂo{gfmm PRI 2'44“"“,',12"“ G,,*.!ﬁ Wide .l Trig: Free Run ME"’HJ:.'mm
[FGoinlow  #Aten: 4068 #Aen: 40 4B
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
P s
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|
0 Hz| 0 Hz|
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 [
[ eyt Spectram Anlyzes - AP 2032118) 2903 1C, =
L 3 i 053301 Py 14,2018 [~
enter Freq 2.480000000 GHz #Avg Type: RMS Trace[ 5 requency
WFE PO Wigs e~ Trig: FreeRun AvalHeld: 20:20 ool
IFGainlow  #Atten: 40 5 cerle
Auto Tune
Ref Offset 1 dB
10aBidiy  Ref 30,00 dBm
og
Center Freq|
2480000000 GHz|
StartFreq|
2.478500000 GHz|
{ ¢
StopFreq|
2.481500000 GHz|
CF Step
300,000 kHz]
Man
Freq Offset]
0Hz
Scale Type|
4
Center 2.480000 GHz Span 3.000 MHz||-°2 Lin)
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
wsa Goss
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REPORT NO: 12376146-E26V1 DATE: 7/10/2018

FCC ID: C90-RSBB1 IC: 10161A-RSBB1
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 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: 12376146-E26V1

FCC ID: C90-RSBB1

DATE: 7/10/2018
IC: 10161A-RSBB1

8.6.

LIMITS

NCC LP0002 3.10.1.6(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: 12376146-E26V1 DATE: 7/10/2018
FCC ID: C90-RSBB1 IC: 10161A-RSBB1

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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REPORT NO: 12376146-E26V1 DATE: 7/10/2018
FCC ID: C90-RSBB1 IC: 10161A-RSBB1
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FCC ID: C90-RSBB1

DATE: 7/10/2018
IC: 10161A-RSBB1

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) (uvV/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-E26V1 DATE: 7/10/2018
FCC ID: C90-RSBB1 IC: 10161A-RSBB1

9.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

| SUL Fremont, Sm Chomber A 15 Moy 2018 14:21:57
Restricted Bandedge
5 Project Number: 12292849
115 |C1ient :SRAM
Config:EUT + Support Ecuipment
Mode ! BLE 24B2 MHz
185 | Tested by:29435 TC
a5
95 il
il
|
i Al
8 i
T _ ) [
3 75 - fo-d
: /
o
65 { \
i
[ t B / | |
Average Limit (df m ‘
55 2 : /)
\ / \\‘
15 b a1l s A A Lkt Nt bt A J",‘“W_ | WMM\,
: - “.‘.1.‘#‘"'-“‘ "’"q.d'.‘ L
3 S rtbgnnirasehp i hhe e gyt N oot A PP sty s L s et e
2. 31 1d.5MH=/ 2.415
Frequency (GHz)
Range. (62} REL/UGU Rof/Atin  Dot/fvg Tupe oo Pia  Fopa/tods Fosition Range (&) R/ UG Raf/fitn  Telifing Type Sweep Pis  WSups/toda FPosition
VEN-2A15 MCEEIM 1812 PEAK/Pee RugiNS)  Tnseclfuto) B8R MAXH 182 degs 12 415 1 1 SER/Far g Ry T 1
Rev 9.5 B1 Dec 2816

Low CH Borndedge - H.TST 38915 28 Dec 2815

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 318 -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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VERTICAL RESULT

| SUL Fremont, Sm Chomber A 15 Moy 2018 14:29:41
- Restricted Bandedge
Project Number: 12292849
13 |Client :SRAM
Config:EUT + Support Equipment
Mode!BLE 2482 MHz
185 | Tested by:29435 TC
95
85
K
3 75
o
2
65
s5)...fyenage Limit CdBullim
: ¥
,,. WIRBRPIY W8 AR (Y TORP ¥ RIS bbbt
4
35 K=
2. 3l 14 . 5MH=/ 2.415
Frequency (GHz)
Rangs (GAz) REU/UBU Ref/Attn  Dat/Avg Type Sueep Fts d5upa/fods  Posilion Fange (621 U/ Ref/fttn  Dat/Avg Type Seeap Fts fsupw/thds  Fosition
Low CH Bondsdge - U.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) (dBuVv/m) (dB)
1 *2.39 35.86 Pk 31.8 -23.4 44.26 74 -29.74 82 173 \2
2 *2.337 389 Pk 31.6 -23.5 47 - - 74 -27 82 173 \2
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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FCC ID: C90-RSBB1
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| N)u, Fremont,5m Chamber A 15 Moy 2018 14:53:86
- : : Restricted Bandedge
Project Number: 12292849
115 |Client :SRAM
Config:EUT + Support Equipment
Mode:ELE 2488 MH=z
185 | Tested by:29435 TC
g5
K
3
o
2
dBEuV m)
2
ik S A ettt b
e oAb et UM e st LM A& Sl AR AT e AL ke L1 .‘.‘n-.'.,‘\_\f,.‘w‘vw‘.:.,‘m.». A e gt
246 8. 3MH=/ 2.563
Frequency (GHz)
P'E{r:?;) ‘mjnm‘\“ N m»‘q: EEEy\ra.iiP:w; ‘:::)‘!ﬂu\ul E;nan 1:::;;4»-&' ;&.‘1.,;: . Fange (621 ‘RRL/:JRH Ref/Bttn “f.‘l:'? Type Swesp Fa “Eupulthds Fosition
High CH Bondedgs - H.TST 38915 2B Dec 2815 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 323 -23.3 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-Restr
Pk - Peak detector
RMS - RMS detection
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IC: 10161A-RSBB1

VERTICAL RESULT

| )‘DU_ Fremant, Sm Chamber A 15 Moy 2018 15:81:51
- Restricted Bandedge
Project Number: 12292849
13 |Client :SRAM
Config:EUT + Support Equipment
Mode:!BLE 248 MHz
185 | Tested by:29435 TC
95
85
€
3 75
o
2
65
Awv e Limit CdBulU/ml
551
; flin | ; : |
45 beriabbathbobbiinibophahonhlt ||| bttt T T Y LTSN T e Pt RONT RUT R
35 é
246 8. 3MH=/ 2.563
Frequency (GHz)
Rangs (GAz) REU/UBU Ref/Attn  Dat/Avg Type ) Fts d5upaifods  Posilion Fange (621 U/ Ref/fttn  Dat/Avg Type Seeap Fts fsupu/thds  Fosition
High CH Bondedgs - U.TST 38915 2B Dec 2815 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 36.62 Pk 323 -233 45.62 - 74 -28.38 298 234 \2
3 *2.484 26.41 RMS 323 -233 35.41 54 -18.59 298 234 \2
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: 12376146-E26V1 DATE: 7/10/2018
FCC ID: C90-RSBB1 IC: 10161A-RSBB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| Wbu_ Fremant, Sm Chomber A 15 Moy 2018 11:57:59
Radiated Emissions 3-Meters
Project Number: 12292849
a5 Cl ient: SRAM
Config:EUT + Support Equipment
Mode BLE 2482 MHz
(oY ; Tested by:29435 TC
85
Limit CaBul
75;
E i ‘ ‘ ‘
T .-, D, - PP -=L
@
o
= Avg Limit CdBuls/md
55 =
PR e T
W i
2 O S SO SN SO S SO
| 5] 18
Frequency (GHz)
Rangs (62} REUAVE Ref/Bitn  Dat/fvg Tupe Swesp s diups/tfode FPosilion | Range (6z) REUAEU Rei/Btin Dol Tups Swomp Pts  Sups/foce  Position
1t 1M(-525) /30 748 PEAK/Fur Rvg(HS)  Tlesec(futo) E8A0  MAXH B-360degs H 1 1MC-beB)/ 0k 87, FEEK/Pur Avg(RIS)  Slinsecivto) 18k MOM - 36didegs
FCC PartiSC 2. 4GH= RSE.TST 38915 26 Jun 2815 Rev 9.5 Bl Dec 2816
| Wbu_ Fremant, Sm Chomber A 15 Moy 2018 11:57:59
Radiated Emissions 3-Meters
Project Number: 12292849
a5 Cl ient: SRAM
Config:EUT + Support Equipment
Mode BLE 2482 MHz
(oY ; Tested by:29435 TC
85
Limit CaBul
75;
G :
3 65 S5 OSSOSO RPN PPN SOV SOOI —
@ i
o
= Avg Limit (dBul/m)
55 =
45 5
- 5]
4 a
1] — Tt A . VWY s O e ¥t s i, ol VS S
e
| 5] 18
Frequency (GHz)
Range (62} REUAVE Ref/Bitn  Dst/fvg Tupe Suesp s diups/tfode FPosilion | Range (6lz) RBUAEU Rei/Btin Dol Tups Swomp Pts  Sups/foce  Position
FCC PartiSC 2. 4GH= RSE.TST 38915 26 Jun 2815 Rev 9.5 Bl Dec 2816

VERTICAL
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REPORT NO: 12376146-E26V1

FCC ID: C90-RSBB1

DATE: 7/10/2018
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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MID CHANNEL RESULTS

Hbu_ Fremant, Sm Chomber A 15 Moy 2018 f1:868:11
Radiated Emissions 3-Meters
Project Number:12292849
185 Client:SRAM
Config:EUT + Support Equipment
Mode :ELE 2448 MHz
g5 Tested by:29435 TC
85
Feak Limit C(dBull/m)
75;
G
R eSS Il a4i it rEiiiirbt
@
T
= Avg Limit CdBuls/md
55 =
oy
i
SO OOSO U OSSOSO SOUUOs SESOOOOOOOO SRS SOUSUUUOUSUSOO OSSOSO USRS SO
| 18 18
Frequency (GHz)
Range (G} REUARU Raf/ALtn  Det/Avg Tupe ooy Fis  Fopa/fods Fosition Range (@) REU/UB Ref/Bitn  el/Avg Tops [T Pis  HSupe/tbd  Fosition
1 1M(-525) /30 748 PEAK/Fur Rvg(HS)  Tlesec(futo) E8A0  MAXH B-360degs H 1 1MC-beB)/ 0k 87, FEEK/Pur Avg(RIS)  Slinsecivto) 18k MOM - 36didegs
FCC PartiSC 2. 4GH= RSE.TST 38915 26 Jun 2815 Rev 9.5 Bl Dec 2816

HORIZTONAL

Hbu_ Fremant, Sm Chomber A 15 Moy 2018 f1:868:11
Radiated Emissions 3-Meters
Project Number:12292849
185 Client:SRAM
Config:EUT + Support Equipment
Mode :ELE 2448 MHz
g5 Tested by:29435 TC
85
FPeak Limit CdBull/m)
75;
e
3 65
@
T
= Avg Limit (dBul/m)
55 =
5
as 2
=1
4 &
= :
o T T " - i, 7 Sl St AL SRR
25
| 18 18
Frequency (GHz)
Range (62} RELABU Raf/Attn  Dat/Avg Tupe Sunep Pia  #upa/ods Fosilion Range (i) REU/UB Ref/Bitn  DeLivg Tupe Sweep Pia WSups/fods  Position
FCC Port1SC 2.46Hz RSE.TST 38915 26 Jun 2815 Rev 9.5 BY Dec 2816

VERTICAL
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REPORT NO: 12376146-E26V1 DATE: 7/10/2018
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: 12376146-E26V1
FCC ID: C90-RSBB1

DATE: 7/10/2018
IC: 10161A-RSBB1

HIGH CHANNEL RESULTS

UL Fremaont,Sm Chomber A

115

RDd-i ated Emi E: DT’: 3-—-Metewa

Project Number:12292849

15 Moy 2018

15:87:29

185 Client:SRAM
Config:EUT + Support Equipment
Mede BLE 24881 MHz
[T — Tested by:29435 TC
85
FPeak Limit (dBull/m
751
£
3 =1 A NS SRS SO SSNOSS SRRSO SOSU: SO
o
o
= Avg Limit (dBul/m)

| 18
Frequency (GHz)
Range (6i1z) REUAVE Ref/Attn  Det/fvg Tupe Sueep Pla  #awps/fode Position | Rangs (aflz) RBU/UEH Ref/Attn  Del/Avg Typs Sueep Pls HSups/thds Fosition ‘
1l {M(-638) /38 708 PEAK/Per AvgRNS)  Tlesec(eute) 6038 MAKH B 368iegs H -1 MC-6oB/ 38 B, FEEK/Pur Avg(RI)  5lnsec(futo) 1Bk MH +360degs
FCC Port!SC 2. 4GHz RSE.TST 30915 26 Jun 2815 Rev 9.5 B! Dec 2816
| Wbu_ Fremant, Sm Chamber A 15 Moy 2818 15:87:29
Radiated Emissions 3-Meters
- Project Number:12292849
18 Client:SRAM
Config:EUT + Support Equipment
Mede BLE 24881 MHz
[=[STR— Tested by;29435 TC
85
FPeak Limit (dBull/m
751
e
> =
3 L
@
=z .
= A imit C(dBul/m)
SEh T
[S]
Q
45 5
fal
. 4
35 P ARPT sl S . WY . Y L L o W S
25
| 18 18
Frequency (GHz)
Range (6i1z) REUAVEU Ref/Attn  Det/fvg Tupe Suesp Pla  #awps/fode Position | Rangs (aflz) RBU/UBH Ref/Attn  Del/Avg Typs Sueep Pls #5ups/thds  Fosition
FCC Port!SC 2. 4GHz RSE.TST 30915 26 Jun 2815 Rev 9.5 B! Dec 2816

VERTICAL
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REPORT NO: 12376146-E26V1 DATE: 7/10/2018
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

Page 32 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-E26V1 DATE: 7/10/2018
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

55Ul Fremont,5m Chomber A

17 May 2818 198938

RF Emissions

Project Number: 12292643
Client:SRAM

Config:EUT Only

Mode BLE Lorst Cose
Tested by: 6869 0G

Peok Limit (d

+ (dBuldl/md

|
Fregquency (MHz)

Pis  #Supa/Mode Pomition

= #5upa/Mode  Position Range (MHz) REWLBU Ref/fttn  Det/Avg Type Suesp
M i-J6Adeqs

i HRXH 8-36ldegs
o MAKH B-368ckegs
ko HRH 6-36degs

Rev 9.5 81 Dec 2816

FCC 15,289 Below 38MHz . TST 3@915 22 Mor 2017

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.

Page 33 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-E26V1

FCC ID: C90-RSBB1

DATE: 7/10/2018

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: 12376146-E26V1
FCC ID: C90-RSBB1

DATE: 7/10/2018
IC: 10161A-RSBB1

9.4.

WORST CASE BELOW 1 GHz

9KUL Fremont,Sm Chomber A 17 May 2B18 18:38:87
Rodioted Emissions - 3 Meters
Project Number: 12232849
B5 Client:SRAM
Config:EUT Only
Mode :BLE Worst Cose
75 Tested by: 16869 0G
E5
S S A T e - =
HE ’_
=
3 A5 apk T TA L R =
m
T
35~
o ﬂ““#“”ﬂﬂ*
25k, : : WW
N“"wm WWWW :
15 i CINTIPITI P RTY i
M i |
S
34 188 1888
Frequency (MHz)
Rarges () REUATE Ref/fttn  Detifva 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 81 Dec 2816
9KUL Fremont,Sm Chomber A 17 May 2B18 18:38:87
Rodioted Emissions - 3 Meters
Project Number: 12232849
B5 Client:SRAM
Config:EUT Only
Mode :BLE Worst Cose
75 Tested by: 16869 0G
65
550
s
=
3 A5 apk T TA L R
m
T
35} ;
oy
*&ﬂﬂ*
25k H H
Wity 4 AR
W, o
- g, q i W‘MW%JW*. Mw
- b b i 1k
W, ‘_,ww“,_’.,“"wﬂ ”’*\nW“'ﬂ
S
34 188 1888
Frequency (MHz)
Rarge (1) FEUATE Ref/fitn  Detifva 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 81 Dec 2816

VERTICAL
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REPORT NO: 12376146-E26V1 DATE: 7/10/2018
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: 12376146-E26V1
FCC ID: C90-RSBB1

DATE: 7/10/2018
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
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REPORT NO: 12376146-E26V1 DATE: 7/10/2018
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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REPORT NO: 12376146-E26V1
FCC ID: C90-RSBB1

DATE: 7/10/2018
IC: 10161A-RSBB1

9.6.

RECEIVER WORST-CASE BELOW 1GHz

rjbLl, Fremont,5m Chamber B 18 Jul 2818 a1:468:29
Radiated Emissions - 3 Meters
Froject Number: 12292849
85 Client : SRAM
Config:EUT Only
Mode : fx
75 Tested by: 12981 KU
65
55
’E (
3 45 GPE LT B L f
@
o
35
25l
15
5
38 [EE 1884
Frequency (MHz)
Rangs (Hiz) FEIB0 Ref/Attn  Det/Avg Tupe ) Pia  Towpe/fode Position | Fange (iz) /UG Refl/Bitn  Doljfvg Type Swop Pis  Houps/fods  Position
1:35-208 120 (-GBIM T8 PERK/LogPurVideo fnsec(Puta)  4B3B  MAXH B-36Adegs 1 | 3:206-1680 120KE-EE/H 9218 FESR/LogPar-Videa  JaseciPuto) 8000 M B-368degs H

FCC Port1SC  3B-1BBEMHz TST 38915 15 Jul 2814

Rev 9.5 B! Dec 2816

HORIZTONAL

rj‘:JLI, Fremont,5m Chamber B 18 Jul 2818 a1:468:29
Radiated Emissions - 3 Meters
Project Number: 12292849
85 Client :SRAM
Config:EUT Only
Mode : fx
75 Tested by: 12981 KU
65
55
’E (
3 45 OGP Lhim e TdBLUsw f
i}
-
35
4
25
:‘..__I..J
15 R i i
il ik
5
38 1884
Frequency (MHz)
Rangs (Fiiz1 FEIABU Ref/Attn  Det/vg Tupe ) Fia  Towps/fode Position | Range (iz) /UG Rel/Bitn  Dolifvg Type Swop Pl Houps/tods  Position
FCC Port1SC 3B-1888MHz TST 30915 15 Jul 2814 Rev 9.5 BI Dec 2816

VERTICAL
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REPORT NO: 12376146-E26V1

FCC ID: C90-RSBB1

DATE: 7/10/2018
IC: 10161A-RSBB1

DATA
Marker Frequency Meter Det | AFT407 (dB/m) | Amp/Cbl(dB) | Corrected | QPk Limit (dBuV/m) Margin | Azimuth Height | Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
2 *117.2751 31.27 Pk 17.6 -27.8 21.07 43.52 -22.45 0-360 100 H
5 *122.0363 30.04 Pk 17.9 -27.7 20.24 43.52 -23.28 0-360 100 Vv
3 *330.917 30.63 Pk 18 -25.8 22.83 46.02 -23.19 0-360 100 H
4 31.1478 29.61 Pk 24 -28.8 24.81 40 -15.19 0-360 100 Vv
1 34.6337 30.33 Pk 22 -28.7 23.63 40 -16.37 0-360 100 H
6 632.2562 30.9 Pk 23.7 -25.4 29.2 46.02 -16.82 0-360 100 \Y

Pk - Peak detector
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REPORT NO: 12376146-E26V1
FCC ID: C90-RSBB1

DATE: 7/10/2018
IC: 10161A-RSBB1

9.7.

RECEIVER Worst Case 1-18 GHz

H‘JU, Fremont, 5m Chamber B

Fac?i ated Emi 5: DT‘: E)-;fﬂeter":,

Froject Number: 12292843

3 Jul 2818

18:33:53

165 Client:SRAM
Config:EUT
Mode:Rx Above 1GHz
g5 Tested by:45256 JB
85
Peok Limit (dBul/m)
75
‘e
2 65
@
o
= 2] imit C(dBul/m)
55
45 ‘ : i
L5 A
N 2. e 4\¢AJW i :
B MM’M' "" ' et el et i '
M

1 18 18
Frequency (GHz)
Rangs (612} FEI/VE Ref/fitn  Det/fvg Tups Sucer Fla  4ups/fode Fosition Fange (6l1z) U Ref/fttn  Dol/fvg Tupe Swoep Fls  ®ups/fhds  Fosition ‘
1= 1H-6381 38k 81/B PEAK/Pir R (BN oec(futo) EBAB  HAKH 1-360egs H = NGB/ 87 ek Pur Bvg(RMS)  SMnsec(futo) 18k MAKH +368degs H
FCC Port1SC 2.4GHz RSE.TST 12745 19 Mar 2818 Rev 9.5 B1 Dec 2816
| |‘:JLL Fremont,5m Chamber B 3 Jul 2818 18:33:53
Radiaoted Emissions 3-Meters
Froject Number: 12292849
185 Client:SRAM
Config EUT
Mode:Rx Above 1GHz
g5 Tested by:45256 JB
85
Peok Limit C(dBull/m)
75
e
3 65
i}
= ¢
= Avg Limit Bul/m)
55
45
; : B
5 ; 4 i A
35 = Sy |
2, _
25
1 18 18
Frequency (GHz)
Range (6112} FEI/VE Ref/iitn  Det/fvg Tupe Sucep Fla  Hiups/fode  Fosition Fange (6l1z) U Ref/fttn  Dol/ivg Tupe Swoep Fls  ®ups/fhds  Fosition
FCC Port1SC 2.4GHz RSE.TST 12745 19 Mar 2818 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12376146-E26V1
FCC ID: C90-RSBB1

DATE: 7/10/2018

IC: 10161A-RSBB1

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)
2 *2.816 22.68 Pk 325 -20.8 34.38 74 -39.62 0-360 102 H
4 *2.843 22.87 Pk 325 -20.8 34.57 74 -39.43 0-360 199 v
1 1.952 22.18 Pk 31 -21.3 31.88 0-360 102 H
3 1.981 23.39 Pk 30.9 -21.4 32.89 0-360 102 A
5 6.406 31.28 Pk 35.8 -29.9 37.18 0-360 199 H
6 6.429 31.42 Pk 35.7 -29.1 38.02 0-360 200 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12376146-E26V1 DATE: 7/10/2018
FCC ID: C90-RSBB1 IC: 10161A-RSBB1

10. SETUP PHOTOS

ANTENNA PORT SETUP

RF ANTENNA PORT CONDUCTED
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REPORT NO: 12376146-E26V1 DATE: 7/10/2018
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RADIATED RF MEASUREMENT SETUP
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ORIENTATIONS
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