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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: Bicycle Seatpost with AIREA, BLE and ANT+ Radios
MODEL: 13200

SERIAL NUMBER: 1514030014 (Conducted); 1514030015 (Radiated)
DATE TESTED: January 17" 2018 — January 31t 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: Reviewed By:
—
4 ]ftZﬂmu_J :
'\.\_I
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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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 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 (IC:2324B-1) Chamber D (IC:22541-1) Chamber | (IC: 2324A-5)

X
X

Chamber B (IC:2324B-2) [0 Chamber E (IC:22541-2) [J Chamber J (IC: 2324A-6)

O Chamber C (IC:2324B-3) Chamber F (1C:22541-3) O Chamber K (IC: 2324A-1)
[0 Chamber G (IC:22541-4) 0 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: 12509335-E7V3 DATE: 12/17/2018
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)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
\é\i/é)észtt(;%s.%c&?_'dzucted DTsturbance, 3.84 dB
\é\-/fgs:OCBaosﬁA Egnducted Disturbance, 365 dB
\é\}/g:sztt(;%soel\ljﬁglated Disturbance, 315 dB
:/(\)/olrgé (C):?ASHeZRadfated DTsturbance, 30 536 dB
100010 18000 MHly | 43238
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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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.
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 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: 12509335-E7V3 DATE: 12/17/2018
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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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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FCC ID: C90-SPMB1 IC: 10161A-SPMB1

6. MEASUREMENT METHOD
6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW 2 DTS BW

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

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 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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DATE: 12/17/2018
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, Broadband Hybrid, Sunol Sciences | JB3 AFT900 | 06/18/18 | 06/18/19

30MHz to 2000MHz

Antenna, Horn, 1-18GHz ETS Lindgren 3117 T862 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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IC: 10161A-SPMB1

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

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

v - APYT.8(011018), 39317, Conducted A

Agilent Spectsum Analyze
- i

Frequancy

Auto Tune

Center Freq
2.440000000 GHz,

StartFreq
2.440000000 GHz,

X L 50 @ ALIGH ALIT 10ETR06 AM 1an 23,

enter Freq 2.440000000 GHz . #hvg Type: RMS Thace

BNO: Fast —+= Trig:Free Run AvglHold: 11 wa
I Galn:] ow #Atten: 30 dB (214
10 deidly  Ref 20.00 dBm
Loa
&
0 0

Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #VEW 50 MHz Sweep 100.3 ms (8001 pts)
[uerlwoneltActscll A L FUKCTION | FUKCTION WiDTH ] FUNCTION vallie g

1 A2 t A 8023 ms {4) 0,003 d8

2 N t 10.01 ms £516 dBm

3 Az t o4l 80.23 ms (4} 0,003 d8

4

5

§

7

g

]

10

1

< »
s

Stop Freq
2.440000000 GHz

CF Step
8.000000 MHz
[Aute Man

Freq Offset
0O Hz
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99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

1.8054

Middle

2440

1.8073

High

2480

1.8329

7, T T e, i i T
Center Freq: 2430000000 GHz Rado 5td: Ny Frequersy || lecsn 50000 MA enter Rado 5td: None Bpan
= Trig Frasfin AvgHald: 2020 —= Trig Fras Run AvgHald: 2020
FIFGaind ww BRten 3048 RadoDevice BTS HlFGaied ww Beten 30 4B RadoDevice BTS ew
Ref Offset 11.04 4B Ref Offset 11.04 4B E.0000 Miz
10 dBA Ref 20.00 d2m 10 dBi Ref 20.00 d2m
o0 o0
Center Freq)
2402000000 GHz
| Full Span;
}
Center 2.402 GHz Span 5 MHz oFonp Center 2.44 GHz Span 5 MHz
FRes BW 20 kHz WVEW 62 KHz #Sweep 100 ms| $00.000 KHz FRes BW 18 kHz WVEW 56 kHz wEweep 100 ms Last Spar
lute Man
Occupled Bandwidth Total Power 4.17 dBm Occupled Bandwidth Total Power 4.40 dBm
1.8054 MHz Freqomse) 1,8073 MHz
Transmit Freq Ermor 16.277 kHz OBW Power 99,00 % OHz Transmit Freq Error 18641 kHz OBW Power 99.00 %
% dB Bandwidih 2.278 MHz zdB -26.00 dB % dB Bandwidih 2,357 MHz zdB -26.00 dB
— —
7, Hbisim
Canter Freq: 2410050080 GHz
—= Trig Fras Run AvgHald: 2020
Ak Galncd ew Beten 30 4B RidoDevice:BTS
Ref Offset 1104 dB.
o B Ref 20.00 dBm
Log
Center Freq)
24E0000000 GHz
Center 2.48 GHz Span 5 MHz s
#Res BW 20 kHz AVEW 62 kHZ #Sweep 100 ms o otep
lute Man
Occupled Bandwidth Total Power 4.25 dBm
1.8329 MHz Freqottse
Transmit Fraq Error 7.529 kHz OBW Power 99.00 % OHz
% dB Bandwidih 2.423 MHz zdB -26.00 dB
—
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8.3. 6 dB BANDWIDTH

LIMITS

NCC LP002 3.10.1.6(2)(A)

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

RESULTS
Channel Frequency | 6dB Bandwidth | Minimum Limit
(MHZz) (MHz) (MHz)
Low 2402 0.774 0.5
Middle 2440 0.910 0.5
High 2480 0.830 0.5
$ 2401 mr—;:l " $ z mng.
Ao Ao
Center 2402000 GHz Span 2.000 MHz| Center 2440000 GHz Span 2.000 MHz|
fresB‘W 100 kHz #VBW 300 kHz Me(:"l’m ms (1001 pts] fresB‘W 100 kHz #VBW 300 kHz Me(:"l’m ms (1001 pts]
LOW CHANNEL MID CHANNEL

Aglent Spectrum A
L

Froguuncy

PO WiEe =e= Trig Fros Run AvgHeld 2020
W GainLew Bhatenc &0 98

Auto Tune

Ref Oftset 1104 dB
¢ aevais_Ref 30.00 dBm

Center Freq)
2 480000000 GHz

StartFreq
$ 2473000000 GHz

StopFreq
2 4E1000000 GHz

CF Step
200000 kHz.

FreqOftset)
0 Hz

Center 2480000 GHz Span 2.000 MHz|
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts]

HIGH CHANNEL
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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 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
(MHz) (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.

TEST PROCEDURE

AVERAGE POWER

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
(MHZz) (dBm)
Low 2402 3.38
Middle 2440 3.36
High 2480 3.47

Page 17 of 43

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: 12509335-E7V3 DATE: 12/17/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

8.6. POWER SPECTRAL DENSITY

LIMITS

NCC LP0002 3.10.1.6(2)(B)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
Channel | Frequency PSD Limit Margin
(MH2z) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -9.07 8 -17.07
Middle 2440 -8.79 8 -16.79
High 2480 -9.05 8 -17.05
¢ Pivdon ¢ Lisooon00n)
200208 il 200208 il
Center 2402000 GHz Span 2.000 MHz| Center 2440000 GHz Span 2.000 MHz|
#-I'fesB‘W 3.0 kHz #VBW 9.1 kHz Me(:’:fm ms (1001 pts] #-I'fesB‘W 3.0 kHz #VBW 9.1 kHz Me(:’:fm ms (1001 pts]
LOW CHANNEL MID CHANNEL

Aglent Spectrun An
3

5 #v0s Typa: RMS.
P Wik === Trig Free Run AvgiHold: H0HIN0
B GadnLaw Beten 30 4B

Auto Tune

Ref Gftset 11.04 48 MEkr1 2 -1.. I-J'j .I..'-l—.-:
'(‘gc:m: Ref 20.00 dEm 8,051 dBm|

Center Freq)
A| 2480000000 GHz,
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REPORT NO: 12509335-E7V3 DATE: 12/17/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

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.

RESULTS
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REPORT NO: 12509335-E7V3
FCC ID: C90-SPMB1

DATE: 12/17/2018
IC: 10161A-SPMB1
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REPORT NO: 12509335-E7V3 DATE: 12/17/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

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
(MH2z) (uV/m) at 3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 435
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: 12509335-E7V3
FCC ID: C90-SPMB1

DATE: 12/17/2018
IC: 10161A-SPMB1

9.2.

BANDEDGE (LOW CHANNEL)

TRANSMITTER ABOVE 1 GHz

HORIZONTAL RESULT

25Ul _Fremont,Sm Chomber @ 17 Jon 2818 23:34:33
B Restricted Bondedge
e Froject Number: 12122325
115
Supp|
185! Tected by 45256 JB
gs|
B5! fAL
&
@
2
65
2 { i
45 bt kbk s ol [TRRTTTANE Y PP VRTAVS PO LTI | RO FUE M 1;i. NP | PRI P ) I ..'J_,;_', i ulJ_ w
4 3
§ 5 ke e Ao o g e o e g A e sl i Pt i 26 b et ol
2.31 18, S5MHz/ 2.415
Fr y [GH=z)
Fors (G0 VEU/UB Ref/ittn  Debfiivg Tup. ™ Fls  Woaiiods P | Rangs (61 REWUE Fai/fitn  Dotifvg Tuge — Fis  WapaMode  Fosibion
1532 (¥ iuda | { Tl i/ r . 2
4 wenvedd Rev 9.5 Bl Dec 20816
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 318 -23.3 44.37 74 -29.63 300 154 H
2 *2.359 39.36 Pk 316 -23.4 47.56 - 74 -26.44 300 154 H
3 *239 26.69 RMS 318 -233 35.19 54 -18.81 - 300 154 H
4 *2.385 27.88 RMS 318 -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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VERTICAL RESULT

SeUL Fremont,Sm Chomber A 17 Jon 2818  23:42:42
o Restiricted Bondedge
. Froject Number: 12122325
115} ! ! ! Client : SRAK
Config:EUT + r Supply
Fode:BLE 2482
185} i i i Tested by:45256 JB
95
B5|
&
8
65
!
e ) S n w [ M i - o
%4
i
o
2.31 T8 . SHHz/ ) ) Z.415
Frequency (GHz)
| Ronge 1B FRUAE Ref/ittn  Debfig Tupe Sueep Fle  ASmaifede  Fositicn | Fange (M2l LR Ref/btn  [et/ivg Tupe Sesep Fis  WupaiMode  Fasikion
* ret soved ® Rev 5.5 BI Dec 2016
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 v
2 *2.341 39.03 Pk 31.6 -23.4 47.23 - - 74 -26.77 79 216 Vv
3 *2.39 26.65 RMS 318 -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 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12509335-E7V3
FCC ID: C90-SPMB1

DATE: 12/17/2018
IC: 10161A-SPMB1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1otk Fremant,Sm Chamber A

in 2818

23:12:34

115¢
185
a5 ;
o
85|
E
= 75|
@
.
55| d
| =
/) Le
4;..~.-,mwww | MWWMWWMMW
)5 Hhh b i e Vi T i ey - Y i - L 10
2.46 2.563
Ronge (BHe REUABU Fifktn  Deb Tops - Fis - FELAE Tritke  Delithg Tupe [ Pia  Fispa/Mode L
112 46-2 5 e P BrgiFHS i) * !
o * Rev 9.5 B1 Dec 2816
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/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 323 232 46.95 - - 74 -27.05 263 208 H
2 *2.484 39.68 Pk 323 232 48.78 - - 74 2522 263 208 H
3 *2.484 28.59 RMS 323 232 37.69 54 -16.31 263 208 H
4 *2.484 29.48 RMS 323 232 38.58 54 -15.42 263 208 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12509335-E7V3 DATE: 12/17/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

VERTICAL RESULT

[oe UL Fremant,Sm Chomber A 17 Jon 2BI8  23:25:26

115
185}
a5
B5;
E
= 751
@
i
55}
£
7]
|- 4 - iy -, ,
A5k H 3 oy o A
2.46 - T ) T8, 3MHz/ ) ) ) ) 2.863
Freguency (GHzJ
[ Rarge (GHe) REURY Rsf/Attn  Debifhg Tipe - Pls  W5meifods  Feaition [ Raree (a2 FELAE Ref/flte  Delifvg Tupe [ Pis  WispaMode Fosition
] Rev 9.5 81 281
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 \
2 *2.484 39.78 Pk 323 -23.2 48.88 - 74 -25.12 259 222 v
3 *2.484 28.01 RMS 323 -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 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12509335-E7V3
FCC ID: C90-SPMB1

DATE: 12/17/2018
IC: 10161A-SPMB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS
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VERTICAL
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REPORT NO: 12509335-E7V3 DATE: 12/17/2018

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 (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
3 *4.803 46.87 PK2 342 -26.9 54.17 - - 74 -19.83 50 235 H
*4.804 41.04 MAv1 342 -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 \
*4.804 41.83 MAv1 34.2 -26.9 49.13 54 -4.87 - - 182 113 \
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 \

* - 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: 12509335-E7V3
FCC ID: C90-SPMB1

DATE: 12/17/2018
IC: 10161A-SPMB1

MID CHANNEL RESULTS

| I“UL Fremont,5m Chomber A 17 Jan 2B1B 21:31:26
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FCC Part!SC 246Kz RSE TST 33915 26 Jun 2B15 Fev 9.5 BI Dec 2816
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VERTICAL
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REPORT NO: 12509335-E7V3 DATE: 12/17/2018

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 (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
3 *4.032 37.05 PK2 334 -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 \
*4.049 24.66 MAv1 334 -28.1 29.96 54 -24.04 - - 181 173 Vv
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 34.1 PK2 355 -24.9 44.7 - - - - 115 257 H
6 6.414 34.72 PK2 35.8 -24.2 46.32 - - - - 37 143 \

* - 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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FCC ID: C90-SPMB1

DATE: 12/17/2018
IC: 10161A-SPMB1

HIGH CHANNEL RESULTS

1I“UL Fremont,5m Chomber A 17 Jan 2B1B 22:18:87
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VERTICAL
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REPORT NO: 12509335-E7V3 DATE: 12/17/2018

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 (dBuV/m) (dB) (dBuv/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 342 -27.1 51.11 - - 74 -22.89 181 193 \
*4.96 37.03 MAv1 342 -27.1 44.13 54 -9.87 - - 181 193 Vv
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 \

* - 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: 12509335-E7V3 DATE: 12/17/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

9.3. Worst Case Below 30MHz
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FCC 15.289 Below 3BMHz . TST 38915 24 0:4 2817 Rev 9.5 B1 Dec 2016
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118}
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Fangs (HHz) B Bt/ Dabifg Typs Sanep Pty Wupeifode  Fosition

FCC 15,2089 Below 38MHz . TST 38915 24 0:t 2817 Rev 9.5 81 Dec 20816

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: 12509335-E7V3 DATE: 12/17/2018
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 14 -80 -27.08 52.12 -79.2 32.12 -59.2 - 0-360
S .05989 37.36 Pk 14.5 14 -80 -26.74 52.04 -78.78 32.04 -58.78 - - - - 0-360
6 .28486 42.68 Pk 13.8 1.5 -80 -22.02 - - - - 38.52 -60.54 18.52 -40.54 0-360
2 .29028 43.87 Pk 13.8 1.5 -80 -20.83 - - - - 38.36 -59.19 18.36 -39.19 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Chbl Dist Corrected QP Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) (Degs)
(dBuv) (dB/m) (dB) (dBuVolts) (dBuV/m)
40Log
3 1.02804 29.44 Pk 14.3 1.5 -40 5.24 27.38 -22.14 0-360
7 1.03826 29.35 Pk 14.3 15 -40 5.15 273 -22.15 0-360
4 4.50735 18.03 Pk 14.4 1.5 -40 -6.07 29.5 -35.57 0-360
8 4.72743 16.73 Pk 14.4 1.5 -40 -7.37 29.5 -36.87 0-360

Pk - Peak detector
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REPORT NO: 12509335-E7V3 DATE: 12/17/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

9.4. Worst Case Below 1 GHz
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Page 34 of 43

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: 12509335-E7V3 DATE: 12/17/2018
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)
(dBuv) (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 12.1 -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 189 -24.9 22.84 46.02 -23.18 0-360 101 \

Pk - Peak detector
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REPORT NO: 12509335-E7V3
FCC ID: C90-SPMB1

DATE: 12/17/2018
IC: 10161A-SPMB1

9.5. Worst Case 18-26 GHz
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VERTICAL
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REPORT NO: 12509335-E7V3 DATE: 12/17/2018
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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REPORT NO: 12509335-E7V3
FCC ID: C90-SPMB1

DATE: 12/17/2018
IC: 10161A-SPMB1

9.1. RECEIVER WORST-CASE BELOW 1GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)
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REPORT NO: 12509335-E7V3 DATE: 12/17/2018

FCC ID: C90-SPMB1 IC: 10161A-SPMB1
DATA
Marker Frequency Meter Det AF T900 Amp Cbl Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

1 *73.7013 27.52 Pk 12 -31 8.52 40 -31.48 0-360 299 H

2 *170.7964 27.45 Pk 15.7 -30.3 12.85 43.52 -30.67 0-360 299 H

3 *125.9473 27.3 Pk 17.8 -30.6 145 43.52 -29.02 0-360 101 \%

4 *326.1164 27.07 Pk 17.9 -29.7 15.27 46.02 -30.75 0-360 199 H

5 *265.1085 27.72 Pk 16.8 -29.9 14.62 46.02 -31.4 0-360 299 H

6 *977.301 26.33 Pk 26.9 -26.6 26.63 53.97 -27.34 0-360 101 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12509335-E7V3
FCC ID: C90-SPMB1

DATE: 12/17/2018
IC: 10161A-SPMB1

9.2. RECEIVER Worst Case 1-26 GHz

SPURIOUS EMISSIONS 1-26 GHz (WORST-CASE CONFIGURATION)
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VERTICAL

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor

which was at least 20dB below the specification limit
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REPORT NO: 12509335-E7V3

FCC ID: C90-SPMB1

DATE: 12/17/2018

IC: 10161A-SPMB1

DATA

Trace Markers

Marker | Frequency Meter Det AF Amp/Cbl/Fltr/Pad | Corrected | AvglLimit | Margin Peak PK Azimuth | Height | Polarity
(GHz) Reading T862 (dB) Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 *1.236 31.64 Pk 29 -23 37.64 74 -36.36 0-360 98 H
2 *2.315 31.44 Pk 31.6 -21.5 41.54 74 -32.46 0-360 199 H
3 * 2.685 30.94 Pk 324 -21.2 42.14 74 -31.86 0-360 199 \
4 *11.833 24.22 Pk 38.7 -20.7 42.22 74 -31.78 0-360 102 H
5 *3.816 28.5 Pk 33.1 -29.1 325 74 -41.5 0-360 102 \
6 *15.436 24.88 Pk 40 -20 44.88 74 -29.12 0-360 199 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12509335-E7V3 DATE: 12/17/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

10. SETUP PHOTOS

ANTENNA PORT SETUP

F = 1745

RF ANTENNA PORT CONDUCTED

RADIATED RF MEASUREMENT SETUP

E

i e

BELOW 1GHz FRONT | BELOW 1GHz
- -
-
El
ABOVE 1GHz (FRONT) ABOVE 1GHz (BACK)
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REPORT NO: 12509335-E7V3 DATE: 12/17/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

- ;ﬁ; : : A s .".“.-
BELOW BELOW 30MHz (BACK)

ORIENTATIONS

Z-ORIENTATION

END OF REPORT
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