CERTIFICATION TEST REPORT

Report Number. : 12122325-E1V2

Applicant : SRAM LLC
1000 W Fulton Market 4% Floor
Chicago, IL 60607 U.S.A

Model : 13200
FCCID : C90-SPMB1
IC : 10161A-SPMB1
EUT Description : Bicycle Seatpost with AIREA, BLE and ANT+ Radios
Test Standard(s) FCC 47 CFR PART 15 SUBPART C

ISED RSS-247 ISSUE 2
ISED RSS-GEN ISSUE 5

Date Of Issue:
October 23, 2018

Prepared by:

UL Verification Services Inc.
47173 Benicia Street
Fremont, CA 94538, U.S.A.
TEL: (510) 771-1000
FAX: (510) 661-0888

\\\\H'IIP?

1y
/.a

\n ‘

—_
-
~

\"\\‘\
r

TESTING ,, AR
NVLAP LAB CODE 200065-0



REPORT NO: 12122325-E1V2 DATE: 10/23/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

REPORT REVISION HISTORY

Issue
Rev. Date Revisions Revised By
V1 10/10/2018 Initial Issue
V2 10/23/2018 Updated Section 1, 2, and 6 Steven Tran

Page 2 of 39

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: 12122325-E1V2 DATE: 10/23/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

TABLE OF CONTENTS

REPORT REVISION HIST O RY oottt ettt ettt ettt et e e et e et eaneens 2
TABLE OF CON T ENT S ettt ettt ettt et et et e e et e et et et e e e e e e e e e eenees 3
1. ATTESTATION OF TEST RESULTS oottt ettt e e e e st s e e e eans 5
2. TEST METHODOLOGY .euiiiiiiiiiiiiiiiee ettt ettt et et s s s e st e et e et et st st ss s e s earereensenees 6
3. FACILITIES AND ACCREDITATION ..ottt e e e e e eneen 6
4., CALIBRATION AND UNCER T AINTY ittt ettt ettt e e e e st et s s e s s eneenaenneen 7
4.1. MEASURING INSTRUMENT CALIBRATION ..ottt ea e e 7
4.2, SAMPLE CALCULATION L.uitit ettt ettt ettt e e e e e e e aenaaans 7
4.3. MEASUREMENT UNCE R T AIN T Y Lottt ettt e e enaeens 7
5. EQUIPMENT UNDER TEST .. ittt ettt et e et e et e e et e et e e et e e aaeeeeas 8
B5.1. DESCRIPTION OF BEUT oottt ettt et e et e e e eeanaees 8
5.2.  MAXIMUM OUTPUT POWER. ... cu ittt eaaaen 8
5.3. DESCRIPTION OF AVAILABLE ANTENNAS .. .ottt e e e 8
5.4. SOFTWARE AND FIRMWARE ... ..ottt ettt e e et et e e eaeeaees 8
5.5. WORST-CASE CONFIGURATION AND MODKE ..ot 8
5.6. DESCRIPTION OF TEST SETUP . ettt ettt et e e e e et e eanees 9
6. MEASUREMENT METHOD .. ..ttt ettt ettt et et et e e e et s e s e st s e senaeneanas 11
7. TEST AND MEASUREMENT EQUIPMENT ...couniiii et 12
8. ANTENNA PORT TEST RESUL TS . it ettt aaaes 13
8.1. ONTIME AND DUTY CY CLE .. ettt e e e e e e aaeans 13
8.2, 9900 BAND M DT H ...oeeeieee e e ettt et 14
8.3, B OB BAND WV ID TH ...ttt e ettt ettt et e e aana 15
T S O 1O I I = U I = 1YL P 16
8.5, AVERAGE POWER ...ttt ettt ettt et et et e e e e e e e e e e enaenns 17
8.6. POWER SPE CT RAL DENSITY ettt et eaaaas 18
8.7. CONDUCTED SPURIOUS EMISSIONS ...ttt eaneas 19
0. RADIATED TEST RESUL T S ..o ittt ettt ettt et et e e s et e e e enaenaannas 21
9.1. LIMITS AND PROCEDURE ... e e 21
9.2. TRANSMITTER ABOVE L GHaZ ... 22
9.3, WOrSt Case BeIOW SOMHZ ... et et ettt et e e e e e e enaeans 32
9.4, WOrSt Case BeIOW L GHazZ ...ttt e e e e e eaaeanas 34
Page 3 of 39

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.



DATE: 10/23/2018

REPORT NO: 12122325-E1V2
IC: 10161A-SPMB1

FCC ID: C90-SPMB1
0.5, WOISE CASE 18-26 GHaZ ... oot e et e e e e e e eanes

10. SETUP PHOTOS ...ttt e e e e e e e e e e e e e ennnnn s

Page 4 of 39

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: 12122325-E1V2 DATE: 10/23/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Bicycle Seatpost with AIREA, BLE and ANT+ Radios
MODEL.: 13200
SERIAL NUMBER: 1514030014 (Conducted); 1514030015 (Radiated)
DATE TESTED: January 17" 2018 — January 315 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: Reviewed By:
o "f.- --\‘L

J %ﬂwu“ﬁ W
DAN CORONIA STEVEN TRAN
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
OPERATIONS LEADER PROJECT ENGINEER
UL Verification Services Inc. UL Verification Services Inc
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REPORT NO: 12122325-E1V2 DATE: 10/23/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

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 v05, 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.
Chamber A (I1C:2324B-1) Chamber D (IC:22541-1) 1 Chamber | (IC: 2324A-5)
Chamber B (IC:2324B-2) [0 Chamber E (IC:22541-2) [J Chamber J (IC: 2324A-6)
[0 Chamber C (IC:2324B-3) Chamber F (IC:22541-3) [J Chamber K (IC: 2324A-1)

1 Chamber G (IC:22541-4) L1 Chamber L (IC: 2324A-3)
[0 Chamber H (IC:22541-5)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 12122325-E1V2 DATE: 10/23/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

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

OKrz 10 OIS M | 384dB
\é\_lfgsttocgaosin |(_:|(Z)nfjucted .Dlsturbance, 365 dB
\é\lzol_r'sztt(g%soel\l/THagated Dfsturbance, 315 dB
:/g/cirgg gﬁﬂsHeZRad?ated Dfsturbance, 30 5.36 dB
\{\é%rosttgiggo%al(\j/:atzed Disturbance, 4.32 dB
16000 10 26000 Mz | 4458
Worst Case Radiated Disturbance, 524 dB
26000 to 40000 MHz

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12122325-E1V2 DATE: 10/23/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a Bicycle Seatpost with AIREA, BLE and ANT+ Radios.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Peak Average
Frequency Range Mode Output | Output [ Output |Output
Power | Power | Power | Power
(MHz) (dBm) | (mW) | (dBm) | (mW)
2402-2480 BLE 3.66 2.32 3.47 2.22
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a chip antenna, with a maximum gain of -2 dBi.
54. 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 Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation.
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REPORT NO: 12122325-E1V2 DATE: 10/23/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

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 dummy battery with a DC power supply. The iPod Touch wirelessly
sends commands to the EUT.

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 battery pack
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REPORT NO: 12122325-E1V2 DATE: 10/23/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

SETUP DIAGRAM FOR RADIATED TESTS

EUT

DC Power Supply

*Note — The DC power supply is used only during testing. During normal operation the EUT is
powered by a supplied battery pack
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REPORT NO: 12122325-E1V2 DATE: 10/23/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

6. MEASUREMENT METHOD
6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW = DTS BW

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPML1 Peak-reading power meter

Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Radiated emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1

Conducted emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.2

Band-edge: ANSI C63.10 Subclause -11.13.3.4 Integration method -Trace averaging across
ON and OFF times DC correction
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REPORT NO: 12122325-E1V2
FCC ID: C90-SPMB1

DATE: 10/23/2018
IC: 10161A-SPMB1

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 | 04/11/17 | 04/11/18

Antenna, Biconolog, 30MHz-1 Sunol Sciences | JB1 T130 10/16/17 | 10/16/18

GHz

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

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

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

RF Preamplifier, 1-8GHz 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 | 03/29/17 | 03/29/18

Test Software List

Description Manufacturer Model Version

Radiated Software uL UL EMC Ver 9.5, Dec 01, 2016

Antenna Port Software UL UL RF Ver 7.8, Jan 10, 2018
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REPORT NO: 12122325-E1V2
FCC ID: C90-SPMB1

DATE: 10/23/2018
IC: 10161A-SPMB1

8. ANTENNA PORT TEST RESULTS

ON TIME AND DUTY C

LIMITS

None; for reporting purposes only.

PROCEDURE

YCLE

KDB 789033 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor [Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
BLE 100.0 100.0 1.000 100.00% 0.00 0.010

Agilent Spectrum Analyzer - APy7.8(011018),39317, Conducted A

ALIGNAUTO

10:39:06 AM Jan 23, 2018

S0 DC .
Center Freq 2.440000000 GHz | #Avg Type: RMS TRACE[. -5 56 requency
0 ——= Trig:Free Run AvglHeld: 11 TYPE[ it
PNO: Fast
IFGain:Low #Atten: 30 dB oET|P
Auto Tune|
10 dBidiv__ Ref 20.00 dBm
Log |
Center Freq|

100

0.0

2.440000000 GHz|

-100

200

StartFreq

300

2.440000000 GHz|

-40.0

0.0

Stop Freq|

600

2.440000000 GHz|

7040

Center 2.440000000 GHz
Res BW 8 MHz

#VBW 50 MHz

1 A2 t (A 8023 ms (A) 0003 dB
2 N 10.01 ms £516 dBm
3 A2 t (A 8023 ms (A) 0.003 dB
4
5
6
7
8
9

10

1"

<

sc

Span 0 Hz

STATUS

CF Step
8.000000 MHz|
Auto Man

FreqOffset
0 Hz|
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REPORT NO: 12122325-E1V2
FCC ID: C90-SPMB1

DATE: 10/23/2018
IC: 10161A-SPMB1

8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel

Frequency
(MHz)

99% Bandwidth
(MH2z)

Low

2402

1.8054

Middle

2440

1.8073

High

2480

1.8329

hgilent Spectrum Analyzor - APv7.B(011018), 39317, Conducted A
U

Agilent Spect
L

trum Analyzer - APY7.B(011018),39317, Conducted A

0 : (02270594 1y 15, 2005 G 10:57:24 30030 25, 2003
enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency pan 5.0000 MHz Center Freq: 2.440000000 GHz Radio Std: None Span
: Frae Rur AvglHold: 20120 o= Trig: Free Run ‘AvglHold: 20120
FGaindow  #Amten: 30 9B Radio Devics: BTS AFGaimLow  #Amen: 30 4B Radio Davics: BTS Span
Ref Offset 1104 dB Ref Offset 11.04 dB 5.0000 MHz
10 dBldi Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log — Log
T Center Freq|
- 2.402000000 GHz|
|
¥ Full Span
Center 2.402 GHz ‘Span 5 MHz CF St Center 2.44 GHz Span 5 MHz|
#Res BW 20 kHz #VBW 62 kHz #Sweep 100 ms| 500,000 kff; #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms) L
p
lAuto Man
Occupied Bandwidth Total Power 4.17 dBm Occupled Bandwidth Total Power 4.40 dBm
1.8054 MHz Freqomest 1.8073 MHz
Transmit Freq Error 16.277 kHz OBW Power 99.00 % 0Hz] Transmit Freq Error 19.641 kHz OBW Power 99.00 %
x dB Bandwidth 2.278 MHz x dB -26.00 dB x dB Bandwidth 2.357 MHz x dB -26.00 dB
asc mamus s sans

LOW CHANNEL

Agilent Spectrim Analyzer - A7.8{011018),39317, Conducted A

L 5
enter Freq 2.480000000 GHz

#IFGaln:L

o
e BAman:30 4B

Center Fraq; 2480000000 GHz
Trig: Free Run

‘Avg|Hold: 20120

MID CHANNEL

0z0z09
Frats 060 N Frequency

Radic Devics: BTS

Ref Offset 11.04 dB

10 dBidiv Ref 20.00 dBm
Log

Center Freq|
2.480000000 GHz|

Center 2.48 GHz

‘Span 5 MHz

LiRes BW 20 kHz #VBW 62 kHz #Sweep 100 ms. ocmaren)
lAuto Man,

Occupled Bandwidth Total Power 4.25 dBm
1.8329 MHz FreqOffset
Transmit Freq Error 7.529 kHz OBW Power 99.00 % 0 Hz

x dB Bandwidth 2.423 MHz x dB -26.00 dB

sTans

HIGH CHANNEL
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REPORT NO: 12122325-E1V2
FCC ID: C90-SPMB1

DATE: 10/23/2018
IC: 10161A-SPMB1

8.3. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (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) (MHZz)
Low 2402 0.774 0.5

Middle 2440

0.910

0.5

2480

High

0.830

0.5

Agilent Spectrum Anslyzer - AP¥7.B(011018), 39317, Conducted A
enter Freq 2.402000000 GHz ] #avg Type: RMS enter Freq 2.440000000 GHz #Avg Type: RMS Frequency
PO Wids = Trig:Free Run Avg|Held: 20120 i o= Trig:Free Run Avg|Hold: 20120
IFGaimluw  AAften: 40 48 IFGainlow  #Amen: 40 dB
Al Auto Tune| Auto Tune
Ref Offset 11.04 dB. = Ref Offset 11.04 dB.
0sidlv__Ref 30.00 dBm 19devl__Ref 30.00 dBm
Center Freq| CenterFreq|
2.402000000 GHz] 2.440000000 GHz|
StartFreq| StartFreq
v 9 1| 2401000000 GHz| | ¢ 2.438000000 GHz|
i i
Stop Freq| Stop Freq
2.403000000 GHz, 2441000000 GHz|
CF Step| CF Step|
200,000 kHz] 200,000 kHz
lAuto Man Man|
Freq Offset| FreqOffset
0Hz 0Hz
Center 2.402000 GHz ‘Span 2.000 MHz| Center 2.440000 GHz Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts),
s s s Srans
T i B A E
enter Freq 2.480000000 GHz | #Avg Type: RMS requency
B0 Wide = Trig: Free Run Avg|Hold: 20120
IFGainlow  #Amen: 40 dB
Auto Tune;
Ref Offset 11.04 dB.
19 dBldiy Ref 30.00 dBm
Center Freq|
2.480000000 GHz|
StartFreq|
| 2.479000000 GHz]|
i 4
Stop Freq|
2.481000000 GHz,
CF Step
200,000 kHz]
lAuto Man)
Freq Offset|
0Hz
Center 2.480000 GHz Span 2.000 MHz.
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 1.000 ms (1001 pts)
sa sTATS
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REPORT NO: 12122325-E1V2 DATE: 10/23/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

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 of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS

Tested By: 39317

Date: 01/31/18
Channel Frequency Peak Power Limit Margin

Reading
(MH2z) (dBm) (dBm) (dB)

Low 2402 3.560 30 -26.440
Middle 2440 3.530 30 -26.470
High 2480 3.660 30 -26.340
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8.5.

LIMITS

None; for reporting purposes only.

AVERAGE POWER

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS

Tested By: 39317
Date: 01/26/18
Channel Frequency AV power
(MH2) (dBm)
Low 2402 3.38
Middle 2440 3.36
High 2480 3.47
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REPORT NO: 12122325-E1V2

FCC ID: C90-SPMB1

DATE: 10/23/2018
IC: 10161A-SPMB1

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
(MH2z) (dBm/3kHz) [ (dBm/3kHz) (dB)
Low 2402 -9.07 8 -17.07

Middle

2440

-8.79

-16.79

High

2480

-9.05

-17.05

L

Agilent Spectrum Analyzor - APY7.B(011018),39317, Conducted A Agilont Spectrum Analyzor - APY7.8(011018),39317, Conducted A
U I i L o A A
enter Freq 2.402000000 GHz ) Bavg Type: RMS enter Freq 2.440000000 GHz | #Avg Type: RMS Frequency
PHO: Wide —>= Trig:Fres Run AvglHold: 1001100 BHO- Wide —>= Trig: Fres Run AvglHold: 100100
[FGaimLow  BAtten:30 dB IFGainlow  SAtten: 30 dB
= 3 Auto Tune| - > Auto Tune
Ref Offset 1104 d8 Mkr1 2.4 Ref Offset 11.04 d& Vikr1 2.4
0dBicls Ref 20.00 dBm dBm 0By Ref 20.00 dBm -
Center Freq| CenterFreq
| 2402000000 GHz| A| 2440000000 GHz
StartFreq| ¢ StartFreq
¢ 2.401000000 GHz| 2.438000000 GHz|
Stop Freq| Stop Freq
2.403000000 GHz| 2441000000 GHz
CF Step CF Step
200,000 kHz] 200,000 kHz
lAuto Man) Man|
Freq Offset| FreqOffset
0 H| 0 Hz|
Center 2.402000 GHz Span 2.000 MHz. Center 2.440000 GHz Span 2.000 MHz
H#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts) [#Res BW 3.0 kHz #VBW 9.1 kHz ‘Sweep 67.80 ms (1001 pts),
o aTaTus s sTans
cctr -

enter Freq 2.480000000 GHz

Offset 1104 dB.

Ref
0 defdiv__Ref 20.00 dBm

BHO: Wide —— Trig: Fras Run
IF GainiLow

Frequency

#hvg Type: RMS
AvglHold: 100100

ZAtten: 30 4B
Auto Tune|

Mkr1 2.4

Center Freq|
| 2480000000 GHz|

StartFreq|
’ 2.479000000 GHz|

StopFreq)|
2.481000000 GHz|

CF Step|
200,000 kiz
Man

FreqOffset
0 Hz|

ICenter 2.480000 GHz
#Res BW 3.0 kHz

#VBW 9.1 kHz

‘Span 2.000 MHz|
Sweep 67.80 ms (1001 pts)

HIGH CHANNEL
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REPORT NO: 12122325-E1V2 DATE: 10/23/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

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.

RESULTS
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DATE: 10/23/2018

REPORT NO: 12122325-E1V2
IC: 10161A-SPMB1

FCC ID: C90-SPMB1

Agilert Spectriam Analyzer - APV, B{011018),39317, Conducted A

Agilent Spectrum Analyzer - APv7.B(011018), 39317, Conducted &
L 3 QD EREEIN ASGHATD  |02:28:22 PM Jan 18, 2018 Frequency L [ a O SENSE:INT ALIGNAJTO _|02:38:53PM L 18, 2018 Frequency
Favy Type: RS e © Phva Type: RMS e &
enter Freq 2.400000000 GH o Trig:FresRun o Mt ¥ € enter Freq 13.015000000 z ) rrig Freaun s
1FGain:Low #Arten: 30 4B oerlP IFGain:Low #iman: 40 4B oerlP
romeet10848 MKr1 2.401 68 GHz Auto Tune romeet1108 48 MKr4 25.674 1 GHZ Auto Tune
(03 Ref 20.00 dBm 3.994 dBm) 1024 Ref 30.00 dBm -27.62 dBm
o8 04
] Center Freq| CenterFreq|
1 2.400000000 GHz| :";1 13015000000 GHz|
. Start Freq)| I I I StartFreq
A 2.385000000 GHz] B[ 0000000 mr
T 7 3 T T I ¥
Al { L perp|
StopFreq| w | | | | | | Stop Freq
2405000000 GHz 26,000000000 GHz|
Center 2.400000 GHz Span 10.00 MHz| CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1000000 MHz] L#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2567000000 GHz|
PertvabelTrdsal % L v FUnCEon L RmCTONWIDTH D FURCTION e Man O S A N5 3 ) R AT - |4 Man
N f 240169 GHz 3.894 dBm 1 N 1 f 24020 GHz 255 dBm
2 N f 240000GHz 34727 dBm 2 N 1 49040 GHz 4001 dBm
3N r 240000GHz 34727 dBm FreqOffset] 3N 1 72060 GHz 39.36 dBm FreqOffset|
4 0 Hz| N f 256741 GHz. 2762 dBm 0 Hz|
5 5
6 6
7 7
8 8
3 9
10 0
1" ~ 1" -
< > < >
Stans,

ganus)

OUT-OF-BAND LOW CHANNEL

Frequency

Eorea m—— - erequency
O Wide —»= Trig: Free Run AvglHeld: 1001100 O, Fast =
IFGain:Low #Arten: 30 di IF Gainelow #Aman: 40 dB
] Auto Tune| Auto Tune|
Ref Offset 11.04 B Mkr1 2.439 68 GHz Ref Offset 11.04 4B Wkrd 25.348 8 GHZ]
0usidy _Ref 20.00 dBm 4.316 dBm) 10.6edy_Ref 30.00 dBm -26.85 dBm
b9 H
Center Freq| Center Freq|
. 2.440000000 GHz| 13.015000000 GHz|
StartFreq : startFreq
2435000000 GHz T 1 1 I || 0000000 M
- — I I | -
Stop Freq| N | | | | | | Stop Freq
2445000000 G 26000000000 GHz
CF Step Start 30 MHz Stop 26.00 GHz CF Step
1000000 MHZ L#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz
Man L S S A 1 535 1) R - | Man
I 1 N 1 f 24400 GHz 272dBm
2 N 1t 48800GHz  3744dBm
FreqOffset 3N 1t 73200GHz  3906dBm FreqOffset
0 Hz| N f 253488 GHz 26,85 dBm 0 Hz|
5
6
7
8
9
Center 2.440000 GHz Span 10.00 MHz i b
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) < >
= = sc amans

7, Conductod A

Agiont Spectrum Analyzer - APY7.B{911018), 39317, Comducted A
5 o - e T — e Frequency
B Type S #iva Type: IS
Ser Fr90 2483500000 GH o —+— Trig:Fres Run AvglHeld: 1001100 HO: Fasi —s= Trig: Fras Run
IFGainLow #Atten: 30 dB 1F GaincLow #Atten: 40 dB
oot 00ds MKr1 2.478 69 GHZ Auto Tune et Omet 1100 a8 MKd 25.657 1 GHz]|  AutoTune
104z Ref 20.00 dBm 4.206 dBm 10 ¢edy__Ref 30.00 dBm -27.46 dBm
] Center Freq| CenterFreq
2.483500000 GHz]| 13.015000000 GHz|
StartFreq| startFreq|
2.478500000 GHz| L ‘ 30.000000 MHz|
& L DT L —|
Stop Freq| L Stop Freq
2.488500000 GHz| 26.000000000 GHz|
Center 2.483500 GHz Span 10.00 MHz| CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
13 8 S S A S5 D 257 O S 0 Man) 1 L S S A 115 5 S Man)
N f 247969 GHz 4206 dBm 1 N 1 f 24800 GHz 274 dBm
2 N 248356 GHz. -A7.734 dBm Z N f 49600 GHz 3618 dBm
3 N T 2.483 60 GHz -60.140 dBm Freq Offset| 3 N 1 7.440 0 GHz -39.32 dBm Freq Offset
4 0 Hz| N f 26637 1 GHz 27 46 dBm D Hz
5 5
6 6
7 T
8 8
9 9
10 10
1 v 1" -
< » ¢ »
amans

sTaTUS,

HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12122325-E1V2

FCC ID: C90-SPMB1

DATE: 10/23/2018
IC: 10161A-SPMB1

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: 12122325-E1V2
FCC ID: C90-SPMB1

DATE: 10/23/2018
IC: 10161A-SPMB1

9.2.

BANDEDGE (LOW CHANNEL)

TRANSMITTER ABOVE 1 GHz

HORIZONTAL RESULT

ml

CdBull/

UL Fremant,Sm Chamber A

17 Jon 281

8 23:34:33

Restricted Bandedge

Project Number: 12122325

15 1 Client 1 SRAM
Config:EUT + Power Supply
Made:BLE 24B2MHz
145 Tested by:45256 JB
a5
85
75
65 i
s5l..fverage Einit (dBulym 3
‘ g 3 i L/
i @
Y= PR TV UYL A U WRVYRRUTE I WV UIY FYE TN YW DU ST T | bt ot baesboss st
winhih bl bl il h oo hyaty i ] {kaaais
o L S e e O e S a‘-‘:mm‘,‘,ﬁ-um.‘,wp,.y.v-.-w.,.,..;,,,‘,\,,,‘,u-.r,.:»PVq.w-.,d&.‘frw-~»~e-3“..nu-.~,,f"

|9

b e

2. 31 18 . 5MH=z/ 2. 415
Freguency (GHz)
Fange (5] [ Ref /8tin  Dst/fug Tupe Sueep Fle  t5epsifiode Fosition Forge (éHz) [ Ref/fttn  Deb/fvg Type Sueep Fts  foupsifode Fosilion
1:2.31-2.415 THi-EdB)/ M 189/12 PERK/Pur Beg(RMS)  Auto LU 308 dege 154 { 2:2 2.41 THI-6dE)/ M 39/1. AUER/ Par- A M b Ll 10 dege 15
*® not sowved # Rev 9.5 B! Dec 2816
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 35.87 Pk 31.8 -23.3 44.37 74 -29.63 300 154 H
2 *2.359 39.36 Pk 31.6 -23.4 47.56 - - 74 -26.44 300 154 H
3 *2.39 26.69 RMS 31.8 -23.3 35.19 54 -18.81 - 300 154 H
4 *2.385 27.88 RMS 31.8 -23.4 36.28 54 -17.72 300 154 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12122325-E1V2
FCC ID: C90-SPMB1

DATE: 10/23/2018
IC: 10161A-SPMB1

VERTICAL RESULT

A5 g htopronroi s ¥l oot i by

4

(o5 UL Fremant,Sm Chamber A 17 Jon 2818 23:42:42
Restricted Bandedge
Project Number: 12122325
15 Client SRAM
CanfigiEUT + Power Supply
Made:BLE 2482
T L]t Ut Ot OSSP SSORUOONS SO Tested by:45256 JB
o5
B85
=
3 7 £ Pt OO oo o0 OO OO 000U OO OO OO OO OOo. SO0 oo OO OSSO SUSOOSUSIOY 00 N SO
@
B
65
selAverage Eimit (oBulim
5
\
A

Sk et PR oV syt R s il

LISTHE TP TS

S5
35
2. 31 18 SMHz/ 2.415
Freguency (GHz)
Ranga (] RUU/UBM  Ref/Atin  Deb/Avg Tupe Pls ¥5epslfode  Position Farge (GHz) FEA/UBY Ref/Rtn  Del/Avg Typs Sasmp Ftr  Fopa/Hode Fosilion |
% rot_caved # Rev 9.5 B Dec 2816
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 37.65 Pk 31.8 -23.3 46.15 74 -27.85 79 216 \
2 *2.341 39.03 Pk 31.6 -23.4 47.23 - 74 -26.77 79 216 \
3 *2.39 26.65 RMS 31.8 -23.3 35.15 54 -18.85 79 216 \
4 *2.39 27.93 RMS 31.8 -23.3 36.43 54 -17.57 79 216 \

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12122325
FCC ID: C90-SPMB1

-E1V2

DATE: 10/23/2018
IC: 10161A-SPMB1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

125 UL Fremont,5m Chaomber A
25

CdBull/m)
~J
o

|

el

17 Jan
Restricted Bandedge

Project Number; 12122325
ent  SRAM

Mode (ELE 24B@MHz
Tested by:45256 JB

2a18 23!

12:34

i erage

45 -AMMMMM&MM'

H Y, ‘
S5 bttty

|

ﬁ‘ﬂﬂm "

PV T ORPTIE 0 WOl DR Tag R T}
Wil A

bt st
AR

Al b M i

L TSI T 1oL IR |
WPt e e

AR ol AL g P A

s

i AR A N e

2.46 T8 . 3MH=/ Z2.563
Frequency [GHz)
Targa (B} U FefZAtin  Dnl/fvg Tupe Surep Pts  Fupsifods  Fosition Range (621 FEAUE Rof/fittn Dot/ Type Suweep Pts  toupaiods Pasition
1:246-2.563 BB/ 16912 PEK/Pie ReglRS)  fute W 3 dege 208 | 46-2.5 THI-6dE /3 1 ERF: MG) LT
* rot soved * Rev 9.5 @1 Dec 2816
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d(dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 37.85 Pk 323 -23.2 46.95 74 -27.05 263 208 H
2 *2.484 39.68 Pk 323 -23.2 48.78 - 74 -25.22 263 208 H
3 *2.484 28.59 RMS 323 -23.2 37.69 54 -16.31 263 208 H
4 *2.484 29.48 RMS 323 -23.2 38.58 54 -15.42 263 208 H

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

Pk - Peak detector
RMS - RMS detection

Page 24 of 39

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: 12122325-E1V2 DATE: 10/23/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

VERTICAL RESULT

| 25 UL Fremont,S5m Chomber A 17 Jon 2818 23:25:26
25
Restricted Bandedge
= Project Number: 12122325
= I Client SRAM

Config!EUT + Pouer Supply
Mode ELE 248@MHz -
185 ! ‘ ; i Tested by:45256 JB

CdBull/m3
~
o

55 .......................................................................................................
/ 6
A bbbl R LT S S T U NN RN E) R YR NPT RTITNT HIRPOPY 1) | PYEIPLMITERY L0 10 O PN AN | R BT POPPRP (T RPRY T TNPR VN S N OOROT | SNOTYIR | T WO
3
35
2.46 1d. 3MH=/ Z2.563
Frequency (GHz)
Rarga (FHz) RBU/UE Ref/fttn Deiffvg Tupe Supep Pts  foups/Moda FPosition Fange (6Hz) RELLUBU Ref/fitn  Det/fvg Type Sueep Pts  FawpsMode Position
* not soved Rev 9.5 @1 Dec 2816
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 38.07 Pk 323 -23.2 47.17 - - 74 -26.83 259 222 v
2 *2.484 39.78 Pk 32.3 -23.2 48.88 - - 74 -25.12 259 222 v
3 *2.484 28.01 RMS 32.3 -23.2 37.11 54 -16.89 - - 259 222 v
4 *2.484 28.73 RMS 323 -23.2 37.83 54 -16.17 - - 259 222 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12122325-E1V2 DATE: 10/23/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

'\I‘JU_ Fremant,Sm Chomber A 17 Jon 2018 18:59:39

Radiated Emissions 3-Meters
Project Mumber: 12122325

185 Client:SRAM

Config:EUT + Power Supply

Mode :BLE Low 2482

a5 i Tested by:45256 JB
85
ko Limit CdBulU/n
75
e
3 65
@
° .
= Avg Limit C(dBuls/m)
55 =
]
a M
L 4 P s
gL NPTEY it :
25
1 18 18
Frequency (GHz)
Range (612} REUAVE Ref/Bitn  Dat/fvg Tupe Swesp s dups/tiode Fosilion | Hange (6llz) I Rei/Btin Dol Tups Swomp Pts  Sups/foce  Position ‘
-1 1M(-525) /30 748 PEAK/Fur Rvg(HS)  Tlesec(futo) E8A0  MAXH B-360degs H 1 MC-bdB) /30 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
1 I'JU_ Fremant, Sm Chamber A 17 Jon 2B18 16:59:39
Radiated Emissions 3-Meters
Project Mumber: 12122325
185 Client:SRAM
Config:EUT + Power Supply
Mode :BLE Low 2482
a5 i Tested by:45256 JB
85
< Limit CdBuU/y
75
E
3 65
@
o .
z fvg Limit (dBul/m)
55
o
=]
a5
P s]
o o
o e T
25
1 5] 18
Frequency (GHz)
Rangs (612 REUAVE Ref/Bitn  Dst/fvg Tupe Suesp s dups/tfiode Fosilion | Hange (ollz) E 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: 12122325-E1V2

FCC ID: C90-SPMB1

DATE: 10/23/2018
IC: 10161A-SPMB1

Marker

Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

3 *4.803 46.87 PK2 34.2 -26.9 54.17 - - 74 -19.83 50 235 H

*4.804 41.04 MAv1 34.2 -26.9 48.34 54 -5.66 - - 50 235 H
5 *4.805 47.27 PK2 34.2 -26.9 54.57 - 74 -19.43 182 113 v

*4.804 41.83 MAv1 34.2 -26.9 49.13 54 -4.87 - 182 113 v
1 1.985 37.94 PK2 314 -23.2 46.14 279 111 H
2 2,011 37.04 PK2 314 -23.2 45.24 196 221 \
4 6.073 34.77 PK2 35.4 -25.6 44.57 11 399 H
6 6.158 33.89 PK2 35.6 -24.5 44.99 24 194 v

* - 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: 12122325-E1V2 DATE: 10/23/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

MID CHANNEL RESULTS

1 I'JU_ Fremant,Sm Chomber A 17 Jon 2B18 21:31:26
Radiated Emissions 3-Meters
: : Project Mumber: 12122325
175 : H Client:SRAM
i $ Config:EUT + Power Supply
i H Mode :BLE Low 2448
95 + Tested by:45256 JB
85
Feak Limit C(dBull/m)
75
e
3 65
@
T
= Avg Limit C(dBuls/m)
55
45| f
b .
1 o T ra—— P
35 o, M LAl rwen E— o
bdipeiunrtga R R
25
1 5] 18
Frequency (GHz)
Fangs (2} RELBU Raf/Attn  Dat/Avg Tupe Sunep Pta  Houpafods Fosili Range (tlz) /B Ref/Bitn  DeLivg Tupe Sweep s dSups/tods  Position
-1 1M(-525) /30 748 PEAK/Fur Rvg(HS)  Tlesec(futo) E8A0  MAXH B-360degs H 1 MC-bdB) /30 87, FEEK/Pur Avg(RIS)  Slinsecivto) 18k MOM - 36didegs
FCC Port15C 2.4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 BI Dec 2816
1 I'JU_ Fremant,Sm Chomber A 17 Jon 2B18 21:31:26
Radiated Emissions 3-Meters
Project Mumber: 12122325
185 Client:SRAM
Config:EUT + Power Supply
Mode :BLE Low 2448
a5 i Tested by:45256 JB
85
Feak Limit C(dBull/m)
75
E
= 65
@
=
= 2] imit C(dBul/m)
55
45|
z 3
“ 5
] I T L =
25
1 5] 18
Frequency (GHz)
Rangs (2} RELABU Raf/Attn  Dat/Avg Tupe Sunep Pia  #upa/ods Fosilion Range (tlz) /B Ref/Bitn  DeLivg Tupe Sweep Pia WSups/fods  Position
FCC Port15C 2.4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 BI Dec 2816

VERTICAL
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REPORT NO: 12122325-E1V2 DATE: 10/23/2018

FCC ID: C90-SPMB1 IC: 10161A-SPMB1
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
3 *4.032 37.05 PK2 33.4 -28.2 42.25 - 74 -31.75 105 373 H
*4.034 24.99 MAv1 334 -28.2 30.19 54 -23.81 - - 105 373 H
5 *4.05 36.17 PK2 334 -28.1 41.47 - - 74 -32.53 181 173 v
*4.049 24.66 MAv1 334 -28.1 29.96 54 -24.04 - - 181 173 v
1 1.908 35.89 PK2 311 -23.3 43.69 - - - - 57 287 H
2 1.99 36.94 PK2 314 -23.2 45.14 - - - - 45 289 \
4 6.122 341 PK2 355 -24.9 44.7 - - - - 115 257 H
6 6.414 34.72 PK2 35.8 -24.2 46.32 - - - - 37 143 v

* - 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: 12122325-E1V2 DATE: 10/23/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

HIGH CHANNEL RESULTS

1 I'JU_ Fremant, Sm Chamber A 17 Jon 2B18 22:18:87
Radiated Emissions 3-Meters
; ; Project Number: 12122325
175 : H Client:SRAM
: : Config:EUT + Power Supply
i H Mode :BLE Low 2488
95 + Tested by:45256 JB
85
Peak Limit CdBul
75
¢
3 65
@ |
- ;
- Avg Limit (dBul/ 3
55 ;
) M
jm,w, P achaatl
o e £ . :
25
1 18 18
Frequency (GHz)
Fangs (2} RELBU Raf/Attn  Dat/Avg Tupe Sunep Pia  #oupafods Posilion | Range (Gla) /B Ref/Bitn  DeLivg Tupe Sweep s dSups/tods  Position ‘
-1 1M(-525) /30 748 PEAK/Fur Rvg(HS)  Tlesec(futo) E8A0  MAXH B-360degs H 1 MC-bdB) /30 87, FEEK/Pur Avg(RIS)  Slinsecivto) 18k MOM - 36didegs
FCC Port15C 2.4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 BI Dec 2816
1 I'JU_ Fremant, Sm Chamber A 17 Jon 2B18 22:18:87
Radiated Emissions 3-Meters
Project Mumber: 12122325
185 Client:SRAM
Config:EUT + Power Supply
Mode :BLE Low 2488
95 + Tested by:45256 JB
85
Peak Limit CdBul
75
‘e
= e
@
=
= 2] imit CdBul
L e s M
5
45| Q
b =]
E =]
35 |
25
1 5] 18
Frequency (GHz)
Rangs (2} RELABU Raf/Attn  Dat/Avg Tupe Sunep Pta  #oupafods Fosilion | Range (afla) /B Ref/Bitn  DeLivg Tupe Sweep Pia WSups/fods  Position
FCC Port15C 2.4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 BI Dec 2816

VERTICAL
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REPORT NO: 12122325-E1V2 DATE: 10/23/2018

FCC ID: C90-SPMB1 IC: 10161A-SPMB1
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
3 *4.959 43.8 PK2 34.2 -27.1 50.9 - 74 -23.1 356 256 H
*4.96 36.88 MAv1 34.2 -27.1 43.98 54 -10.02 - 356 256 H
5 *4.959 44.01 PK2 34.2 -27.1 51.11 - - 74 -22.89 181 193 v
*4.96 37.03 MAv1 34.2 -27.1 44.13 54 -9.87 - - 181 193 v
1 1.984 36.55 PK2 314 -23.2 44.75 - - - - 224 163 H
2 2.018 37.42 PK2 314 -23.2 45.62 - - - - 340 154 \
4 6.36 34.22 PK2 35.8 -24.9 45.12 - - - - 34 321 H
6 6.448 34.67 PK2 35.8 -23.8 46.67 - - - - 183 245 v

* - 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: 12122325-E1V2 DATE: 10/23/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

9.3. Worst Case Below 30MHz

1 JUUL Fremant, Sm Chamber B 19 Jan 2818 28:52:15
38— T T T T T T T ™
] ; H A T i |RF Emissions
Project Number: 12122325
g ] [ i IOl isnt i SRaN
. | H H H H i [Config:EUT + Power Supply
A i Mode :BLE Uorst Cose
ElE| : i Foeee H i Tested by:45256 JB
78 Pealk Li‘mi t F:EJEuUzE'nZE E ‘ H
. Ela e -
: —\\__‘_—\ x H
2 i
o D e e ] OF Limiit CoBul
2 : : ‘x E
3 —
18 : USSR SR S ——
e :
e Tt
e iy . g T, T
" e |
L R = i
B 1| e S M MM """
| N SO SUSURE SUUNNE SR U SO SO St SRS Ut RN UL N S A N S SO S S
BUE1 1 1 5] 38
Frequency (MHz)
Rangs iz} RELAUBU Ref/Attn  Detivg Type Sueep Pla  Fopsifods Fosilion Rarge (Mz) BB Ref/Attn  Dot/fivg Type Snep Pts 5upeltbds  Position
FCC 15.209 Bolow 3BHHz.TST 38915 24 Dot 2817 Rev 9.5 B Dec 2816
| "UUL Fremont, 5m Chamber B 19 Jan 2H1E 28:52:15
] i RF Emissions
: : : Project Number: 12122325
e ] | i Client:SRAM
] § Config:EUT + Power Supply
Mode :GLE Worst Cose
ELE) T } R R R e Tested by 45256 JB
78 Peak Limit C(dBulim)
— i
_'—h—_.____ H
- SHL - :
: A T 1
= ] ; OF Linikt CdBul/m)
o 36}-Avg 4 | \_ﬁﬁ \-\l
3 x ]
Q H
T ; ;
— 18 g : %M ..........
; s . 4
-1\ ondliE e RS I
e,
v, TS | B v g
. s Y, . A ;
_3U ? - SRS S PR V. S SEEUUUITRIUUIRN SIEDPOUINE NOURUN SRS s
-56
aas1 B 1 =] 38
Frequency (MHz)
Fangs (FHz) [EC Ref/Bttn  De Sneep Pls  Fopiifode Position Rarge (2 FEUB Ref/Attn  Det/fvg Type Sumep Pis  dGups/Mode  Position
1280815 1BOC-38)/300 9144 > WAtH B-30egs
15- .49 1Bk /. aa HAH B g
3¢ 43-1.T85 1B(-3B)/3k 610 /P AugtRHE) nAH B-360cegs
0. 7e5-30 1B C-1cB)/30 81/ PERK/Pur AugCRIS) HAH B-38ces
FCC 15.209 Bolow 3BHHz.TST 38915 24 Dot 2817 Rev 9.5 B Dec 2816

VERTICAL

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: 12122325-E1V2 DATE: 10/23/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

Below 30MHz DATA

Marker Frequency Meter Det Loop cbl Dist Corrected Peak Margin Avg Limit Margin Peak Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) (dBuV/m) (dB) Limit (dB) (dBuV/m) (dB) (Degs)
(dBuV) (dB/m) 300m (dBuVolts) (dBuV/m) (dBuv/m)
1 05933 37.02 Pk 14.5 1.4 -80 -27.08 52.12 -79.2 32.12 -59.2 - 0-360
S .05989 37.36 Pk 14.5 1.4 -80 -26.74 52.04 -78.78 32.04 -58.78 - - - - 0-360
6 .28486 42.68 Pk 13.8 15 -80 -22.02 - - - 38.52 -60.54 18.52 -40.54 0-360
2 .29028 43.87 Pk 13.8 15 -80 -20.83 - - - - 38.36 -59.19 18.36 -39.19 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop bl Dist Corrected ap Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) (Degs)
(dBuv) (dB/m) (dB) (dBuVolts) (dBuv/m)
40L0g

3 1.02804 29.44 Pk 143 15 40 5.24 27.38 2214 0-360

7 1.03826 2935 3 143 15 -40 5.15 273 2215 0-360

4 450735 18.03 Pk 14.4 15 40 6.07 295 35.57 0-360

B 472743 16.73 3 14.4 15 -40 7.37 29.5 -36.87 0-360

Pk - Peak detector
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REPORT NO: 12122325-E1V2
FCC ID: C90-SPMB1

DATE: 10/23/2018
IC: 10161A-SPMB1

9.4.

Worst Case Below 1 GHz

‘:'bu_ Fremant, Sm Chamber A 18 Jon 2818 ga:22:42
Radicoted Emissions - 3 Meters
Project Number: 12122325
85 Client:SRAM
Config:EUT + Power Supply
Mode:Worst Cose
75 Tested by:45256 JB
65
55
’E ’_
3 43 OPF- i T T TR WD f :
@
o
35
25 = 2
5
'"’*\M.JM ,,M
15t A
5
38 [EE 1884
Frequency (MHz)
Rarge (1 R Ref7hitn  Tet/Avg Tupe ) Pio Towps/fods  Fosition Range (Hiz) R/ Ref/ftin  Gel/Avg Tgps ) Pis Foupetods  Fosition
1530208 T2i-BEIAN I8 PERKACoParVideo Tnseclhuta) 408G MAKH §-J66cegs H | 3:206-1608 1268 /0 B9 FERK/LogPar Uidea Jaseclho) 008 FAKH b 366idegs H
FCC Port1SC 36-1@8MH=. TST 38915 15 Jul 2614 Fev 9.5 BI Dsc 2815
‘ijL Fremont,5m Chamber A 18 Jan 2818 8a:22:42
Radiated Emissions - 3 Meters
Froject Number: 12122325
85 Client : SRAM
Config EUT + Power Supply
Mode:lWorst Case
75 Tested by:45256 JB
65
55
’E ’_
3 43 OPF- i T T TR WD f :
@
o
35
25p4 4
- o
15 e aatin s ¥ TR SO
5
38 [EE 1884
Frequency (MHz)
Rarge (1 R Ref7hitn  Tet/Avg Tupe ) Range (i) RN Ref/ftin  Gel/Avg Tgps Svoop Pio Woupetods  Fosition

Pis  45ups/fode  Position

FCC Port15C 38-18BBMHz. TST 38915 15 Jul 2814

Rev 9.5 B! Dec 2816

VERTICAL
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REPORT NO: 12122325-E1V2 DATE: 10/23/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

Below 1GHz Data

Marker Frequency Meter Det AF T130 (dB/m) Amp/Cbl (dB/m) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuVv) (dBuv/m)
1 47.1319 28.23 Pk 12.9 -27 14.13 40 -25.87 0-360 200 H
3 70.0029 33.99 Pk 121 -26.7 19.39 40 -20.61 0-360 100 \
2 104.5218 34.08 Pk 15.5 -26.4 23.18 43.52 -20.34 0-360 200 H
4 144.0145 32.12 Pk 16.9 -25.9 23.12 43.52 -20.4 0-360 100 \
5 348.3193 32,51 Pk 18.2 -24.8 2591 46.02 -20.11 0-360 101 H
6 374.7227 28.84 Pk 18.9 -24.9 22.84 46.02 -23.18 0-360 101 Vv

Pk - Peak detector
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REPORT NO: 12122325-E1V2
FCC ID: C90-SPMB1

DATE: 10/23/2018
IC: 10161A-SPMB1

9.5.

Worst Case 18-26 GHz

‘B:UL EMC 17 Jan 2818 23:55:45
RF Emissions
= Order Number: 12122325
E Clisnt:5RAM
Conflgurat lon:EUT + Power Supply
Made :llorst Caose
35 Tested by / 3N:45256 JB
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Range (GH) REU/UE Ref/Atn  Det/hug Tape Sueep Ple  oups/Mode  Label Range (BH) RELEN Ref7hiin  Det/fvg Tope Sueep Prs  owpe/ode  Lobel
1115-26 (=3B /M 87/ PEAK/LagFur-Uideo  [4meecChuta) 9BE1  MAXK Herizantal
15-266Hz Test.TST 30915 6 Jon 2815 Rev 9.5 19 Oct 2816
‘B:UL EMC 17 Jan 26818  23:55:45
RF Emi=ssians
= Order Number: 12122325
E Clisnt:5RAM
Conflgurat lon:EUT + Power Supply
Made :llorst Cose
35 Tested by / 5N:45256 JB
75 Peak Limit CdBul/m)
E
o
2 65
4
0
E
- S| Avg Limit CdBul/m)
3 5
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3
5
2 4
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4 a
L] PR IR R TYIOr 4 g. i gl
25
=
18 26
Frequency (GHz)
Range (BH) REU/VE Ref/Aiin Dot Tape Sueep Pl oups/Mode  Label Range (R RELAEH Ref7iin  Det/fvg Tope Sueen Prs  owps/ode  Lobel
15-266Hz Test.TST 30915 6 Jon 2815 Rev 9.5 19 Oct 2816

VERTICAL
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REPORT NO: 12122325-E1V2 DATE: 10/23/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

18 — 26GHz DATA

Marker Frequency Meter Det T89 AF Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 19.32 36.87 Pk 324 -25.1 -9.5 34.67 54 -19.33 74 -39.33
2 21.028 38.35 Pk 325 -25.3 -9.5 36.05 54 -17.95 74 -37.95
3 22.496 39.59 Pk 334 -24.8 -9.5 38.69 54 -15.31 74 -35.31
4 19.471 37.27 Pk 325 -24.8 -9.5 35.47 54 -18.53 74 -38.53
5 21.404 36.71 Pk 33.1 -25.6 -9.5 34.71 54 -19.29 74 -39.29
6 22.8 38.66 Pk 33.2 -25.1 -9.5 37.26 54 -16.74 74 -36.74

Pk - Peak detector
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