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REPORT NO: 12220680-E2V2 DATE: 6/27/2018
FCC ID: C90-PMBL1 IC: 10161A-PMB1

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Tire Pressure Monitor
MODEL: 55501
SERIAL NUMBER: AGG10127 (Conducted), AGG10292 (Radiated)
DATE TESTED: May 11, 2018 — June 27, 2018
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-210 Issue 9 Complies
ISED RSS-GEN Issue 5 Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fail in this report are opinions
expressed by UL Verification Services Inc. based on interpretations and/or observations of test
results. Measurement Uncertainties were not taken into account and are published for
informational purposes only. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. will constitute fraud and shall nullify the document. This report must not be used
by the client to claim product certification, approval, or endorsement by NVLAP, NIST, any
agency of the Federal Government, or any agency of the U.S. government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:

o -~ -'\n_ ﬂ/. P

Heoars) -~

J £/
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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REPORT NO: 12220680-E2V2 DATE: 6/27/2018
FCC ID: C90-PMBL1 IC: 10161A-PMB1

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, RSS-GEN Issue 5, and RSS-210 Issue 9.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. The following table identifies which facilities were utilized for radiated emission
measurements documented in this report. Specific facilities are also identified in the test results
sections.

47173 Benicia Street 47266 Benicia Street
<] Chamber A (ISED:2324B-1) Chamber D (ISED:22541-1)
[X] Chamber B (ISED:2324B-2) Chamber E (ISED:22541-2)
[ ] Chamber C (ISED:2324B-3) Chamber F (ISED:22541-3)
47685 Kato Road Chamber G (ISED:22541-4)
X] Chamber K* Chamber H (ISED:22541-5)

*Note: Chamber K does not currently have an ISED number.

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.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://nist.gov/standards/scopes/2000650.htm.
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REPORT NO: 12220680-E2V2 DATE: 6/27/2018
FCC ID: C90-PMBL1 IC: 10161A-PMB1

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
Worst Case Conducted Disturbance,
9KHz to 0.15 MHz 3.54.dB
Worst Case Conducted Disturbance,
0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance,
9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30
to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance,
1000 to 18000 MHz 4.32dB
Worst Case Radiated Disturbance, 4.45 dB
18000 to 26000 MHz :
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: 12220680-E2V2 DATE: 6/27/2018
FCC ID: C90-PMBL1 IC: 10161A-PMB1

5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a Tire Pressure Monitor which is using BLE and ANT+ technologies, powered by
CR1632, a coin cell battery.

5.2. MAXIMUM FUNDAMENTAL FIELD STRENGTH

The transmitter has a maximum peak fundamental field strength as follows:

Frequency Range Mode Peak E-field Strength Avg E-field Strength Distance
(MHz) (dBuV/m) (dBuV/m) (m)
2405 - 2475 ANT + 87.75 87.13 3.00
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: 12220680-E2V2
FCC ID: C90-PMBL1

DATE: 6/27/2018
IC: 10161A-PMB1

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 coin cell battery. The iPod Touch wirelessly sends commands to the

EUT.
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REPORT NO: 12220680-E2V2 DATE: 6/27/2018
FCC ID: C90-PMBL1 IC: 10161A-PMB1

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 CR1632, coin cell battery.
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FCC ID: C90-PMBL1 IC: 10161A-PMB1

SETUP DIAGRAM FOR RADIATED TESTS

Femote

Radiated

L1

Spectrum Analyzer
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REPORT NO: 12220680-E2V2

FCC ID: C90-PMBL1

DATE: 6/27/2018
IC: 10161A-PMB1

6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
TEST EQUIPMENT LIST
Description Manufacturer Model ID Num Cal Due @ Last Cal
Amplifier, 10KHz to 1GHz, Agilent (Keysight)
32dB Technologies 8447D T10 02/14/2019 02/14/2018
Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences Corp. JB1 T130 10/16/2018 | 10/16/2017
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T345 04/25/2019 @ 04/25/2018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 EMC4294 04/30/2019 04/17/2018
Antenna, Horn, 18-26GHz ARA MWH-1826G T89 01/18/2019 01/18/2018
Rohde & Schwarz (Koeln)
Bluetooth Tester GmbH & Co. KG CBT T258 02/23/2019 @ 02/23/2018
AFS42-
RF Amplifier, 1-18GHz MITEQ 00101800-25-S- T1165 06/12/2019 | 06/12/2018
42
RF Preamplifier, 1-26GHz Agilent 8449B T404 03/09/2019 | 03/09/2018
Semi anechoic Chamber A = TDK RF SOLUTIONS INC. N/A T1199 02/19/2020  02/19/2018
Spectrum Analyzer, PXA, Agilent (Keysight)
3Hz to 44GHz Technologies N9030A T1466 04/16/2019 | 04/16/2018
ESW EMI Test Receiver Rohde & Schwarz ESR44 PRE0179522 05/11/2019 @ 05/11/2018
Extech Instruments
Thermo-Hygrometer Corporation 445703 T916 06/23/2018 @ 06/23/2017
Thermometer - Digital Control Company 14-650-118 PREQ0177862 02/22/2019 @ 02/22/2018
Thermometer - Digital Control Company 14-650-118 PREQ0177861 02/26/2019 @ 02/26/2018
Test Software List
Description Manufacturer Model Version
Antenna Port Software uL UL RF Ver 7.9, Jan 24, 2018
Radiated Software UL UL EMC Ver 9.5, Dec 01, 2016
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REPORT NO: 12220680-E2V2 DATE: 6/27/2018
FCC ID: C90-PMBL1 IC: 10161A-PMB1

7. MEASUREMENT METHODS

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

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

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5

Page 12 of 38

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: 12220680-E2V2 DATE: 6/27/2018
FCC ID: C90-PMBL1 IC: 10161A-PMB1

8. ANTENNA PORT TEST RESULTS

8.1. 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|Duty Cycle| Duty Duty Cycle 1/T
B X Cycle |Correction Factor|Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
ANT+ 1.00 1.00 1.000( 100.0% 0.00 0.010
o Agilent 19:23:10 May 16, 2618 L Freg/Channel
APwB.2(B32118),39805, Conducted B a Mkrz 881 ms Center Freq
Egéi@Q dBm‘ Atten 36 dB 0,04 dB 5 14000000 Glz
Log R 4'
16 StartFreq
dB/ 2.44090908 GHz
Offst
382 Stop Freq
244800008 GHz
CF Step
8.00000000 MHz
#PRvy Fluto Manl
Center 2.448 980 GHz Span B Hz
Res BH 8 HHz #UBM 50 MHz  Sweep 108 ms (1061 pts) @g@r;@%g@f@fsﬁg
Marker Trace Type i fxis Amplitude }
1R 13 Time 168 me B.85 dBm
1 I Ti 8.1 8.83 dB | ;
2; 13 T:E 9.9 rmﬂi B.94 dBm DnSIQHaI Tragfkf
28 (&) Time 868.1 me 68.84 dB =

Page 13 of 38

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: 12220680-E2V2
FCC ID: C90-PMBL1

DATE: 6/27/2018
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8.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled

RESULTS

Channel

Frequency
(MHz)

99% Bandwidth
(KHz)

Low

2405

915.42

Mid

2440

882.79

High

2475

914.17

[ Wevaght Specinam Ay - 498 SRSESLEL 0005, Comtuted & [ [ Foroght Specinam Aty - APV NISEO18, 39005 Comdurtnd & =
L. & ENSE I 48:59 A Jun 01,2018 ju L ¥ N 12:02:27 P Jun 01, 2018
Center Freq: 2.405000000 GHz Rl 3t None Frequency enter Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio St None Frequency
Trig: Free Run Avelold: 10110 | NFE - Trig: FreeRun Avg|Hold: 10/10
#Anen: 30 48 Radio Device: BTS AFGaniow | #Auen: 308 Radio Device: BTS
Ref Offset 0.3 dB Ref Offset0.3 dB
1031 Ref 20.00 dBn 10z Ref 20.00 dBm
o og
Center Freq| Center Freq|
2405000000 GHz| 2.440000000 GHz|
Center 2.405 GHz Span 2 MHz CF Step Center 2.44 GHz ‘Span 2 MHz, CF Step
#Res BW 12 kHz #VBW 36 kHz #Sweep 100 ms| 200000 kHz| #Res BW 12 kHz #VBW 36 kHz #Sweep 100 ms 200,000 kHz|
lAuto Man lAuto Man
Occupied Bandwidth Total Power 0.16 dBm Occupied Bandwidth Total Power 0.14 dBm
915.42 kHz FreqOffset 882.79 kHz FreqOffset
Transmit Freq Error -24.489 kHz % of OBW Power  99.00 % OHz Transmit Freq Error -20.809 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 942.4 kHz xdB -20.00 dB x dB Bandwidth 889.7 kHz xdB -20.00 dB
sanus —

[ Fepoght Spectram Anlyze: - APVA SUSZALB 35005, Comucied & =
j L 5 h 12:14:58 PM Jun 01,2018

enter Freq 2.475000000 GHz Center Freq: 2.475000000 GHz Std: None Fraquency
I NF o= Trig: Free Run Avg|Hold: 1010

dFGainiow  HARen: 30 dB Radio Device: BTS
Ref Offset 0.3 dB

) Bl Ref 20.00 dBm

Log
Center Freq|

2475000000 GHz|

Center 2475 GHz
#Res BW 13 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 39 kHz
Total Power
914.17 kHz
-25.225 kHz % of OBW Power
953.6 kHz x dB

Span 2 MHz
#Sweep 100 ms, 00000 e
laute Man|
-0.04 dBm
Freq Offset|
99.00 % o
-20.00 dB

—

HIGH CHANNEL
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FCC ID: C90-PMBL1

DATE: 6/27/2018
IC: 10161A-PMB1

LIMITS

20dB BANDWIDTH

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to = RBW. The sweep time is coupled

RESULTS
Channel Frequency 20dB Bandwidth
(MHz) (KHz)
Low 2405 942.4
Middle 2440 889.7
High 2475 953.6
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[ eyt Speciram Aralyzer - AP8 0525181,35005, Conducted & [ [ Kyt Speciram Ansiyaer - APV SISZ31E) 39005, Condusted A ==
. : 0a 45:59 30 1un 01, 2018 . ; ; SENsE.n 202,27 P un 01, 2018
enter Freq 2.405000000 GHz Center Freq: 2.405000000 GHz Radlo Std Hone Frequency enter Freq 2.440000000 GHz Center Freq: 2.443000000 GHz Radio 5 None Fraailsncy
NFE —+~ Trig: Free Run AvglHold: 1010 = FE = Trig: Free Run AvglHold: 10/10
#FGalnLow #Aren: 30 d8 Radio Device: BTS #FGainLow #Anten: 30 dB Radio Device: BTS
Ref Offset 0.3 dB Ref Offset0.3 dB
10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center Freq| Center Freq|
2.405000000 GHz| 2.440000000 GHz|
|
{
Center 2.405 GHz Span 2 MHz CF Stey Center 2.44 GHz ‘Span 2 MHz, CF Stej
#Res BW 12 kHz #VBW 36 kHz #Sweep 100 ms| 200000 kHr; #Res BW 12 kHz #VBW 36 kHz #Sweep 100 ms 200000 k,ﬂ
lAuto Man lAuto Man
Occupied Bandwidth Total Power 0.16 dBm Occupied Bandwidth Total Power 0.14 dBm
915.42 kHz FreqOffset 882.79 kHz FreqOffset
Transmit Freq Error -24.489 kHz % of OBW Power  99.00 % 0Hz Transmit Freq Error -20.809 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 942.4 kHz x dB -20.00 dB x dB Bandwidth 889.7 kHz x dB -20.00 dB

I NFE

[ Feyoght Spectrum Anslyzer - APYA SUSZALEL 005, Comucied A
enter Freq 2.475000000 GHz Center Freq: 2.475000000 GHz

oo

Frequency

12:14:58 PM Aun 01,2018
Radio Std: None

o= Trig: Free Run
#iFGainiow  HAmen: 30 dB

Avg|Hold: 1010
Radio Device: BTS

Ref Offset 0.3 dB

0 dBidiv Ref 20.00 dBm
o

Log

Center Freq|
2475000000 GHz|

Center 2475 GHz

Span 2 MHz|

#Res BW 13 kHz #VBW 39 kHz #Sweep 100 ms aoctomneh
|Auto Man

Occupied Bandwidth Total Power -0.04 dBm
914.17 kHz FreqOfiset
Transmit Freq Error -25.225 kHz % of OBW Power  99.00 % OHz

x dB Bandwidth 9536kHz  xdB 20,00 dB

STaTus

HIGH CHANNEL
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REPORT NO: 12220680-E2V2 DATE: 6/27/2018
FCC ID: C90-PMBL1 IC: 10161A-PMB1

9. RADIATED TEST RESULTS

LIMITS

FCC 15.249
FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Operation within the bands 902-928 MHz, 2400-2483.5 MHz, 5725-5875 MHZ, and 24.0—
24.25 GHz.

(a) Except as provided in paragraph (b) of this section, the field strength of emissions from

intentional radiators operated within these frequency bands shall comply with the following:

Fisld Fi=ld
sirangth of strangth of
Fundamental frequency fundamental | harmonics
(rnillivaltss {rmic rovalts!
mstar) mster)
Qo2L28 MHz ... 50 RO
2400-2483 5 MHz ...l 50 RO
EF2E-BRTE MHz ... 50 RO
2402425 GHz .o 250 2500

(d) Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 50 dB below the level of the fundamental or to the general radiated emission
limits in 8 15.209, whichever is the lesser attenuation.

(e) As shown in Sec. 15.35(b), for frequencies above 1000 MHz, the field strength limits in
paragraphs (a) and (b) of this section are based on average limits. However, the peak field strength
of any emission shall not exceed the maximum permitted average limits specified above by more
than 20 dB under any condition of modulation.

) r.1aas,ur_a-

Fraquency (MHz) imli:éﬁlélllﬁg'?;'t;r] mlaall-:gcl:-la:a-
[mistars)

0.005-0490 ... | 2400F(kHzZ) 200
04801705 . ..o | 240007FkHzZ) 30
1705300 .o | 30 20
T8 e 10D 3
gg—21ig ... 150 * 3
Me-9ed . ... | 200 3
Abowe 820 ... | B00 3

“ Except as provided in paragraph (g), fundamental emis-
siong from intentional radiators opsrating under this ssction
shall not be kcated in the frequency bands 54-72 MHz, 76—
88 MHz, 174-216 MHz or 470206 MHz. Howswear, oparation
within thess frequency bands is permitted under other sec-
tions of this part, &.q., $§15.231 and 15241,
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REPORT NO: 12220680-E2V2 DATE: 6/27/2018
FCC ID: C90-PMBL1 IC: 10161A-PMB1

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 measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T (10
Hz) video bandwidth with peak detector 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: 12220680-E2V2
FCC ID: C90-PMBL1

DATE: 6/27/2018
IC: 10161A-PMB1

9.1.

BANDEDGE (LOW CHANNEL)

TRANSMITTER ABOVE 1 GHz

HORIZONTAL RESULT

1 "JU_ Fremant, Sm Chamber B 27 Jun 2818 at:45:21
h Restricted Bandedge
Froject Number: 122208688
115 | Client:SRAM
Config:EUT + Suppert Eguipment
Mode:ANT+ 2485
185 | Tested by:43575 03
95
B85 i
_ il
< 1
= ] O O SO SOt FOSOT SO OO OOS J
% \
Z
65 e
- . Ch
sgl, Average ‘\. mit . iBul m " .%._ ” > .J N e
45
4 =
) 3
- - - B -A—
35k - -
2.3l T8 . 5MH=/ 2 5
Frequency (GHz)
PP - P S T O O K T A R
Low Chonnal Bondsdge - H.TST 38315 11 Moy 2816 Rev 9.5 BI Dec 2816
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading T407 Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuV) (dB) (dBuVv/m) (dBuVv/m) (dB)
1 *2.39 44.13 Pk 31.8 -215 54.43 - 74 -19.57 171 254 H
2 *2.371 45.24 Pk 31.7 -21.3 55.64 - - 74 -18.36 171 254 H
3 *2.39 26.6 VALIT 31.8 -215 36.9 54 -17.1 - - 171 254 H
4 *2.381 28.5 VALIT 31.7 -215 38.7 54 -15.3 171 254 H

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

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12220680-E2V2 DATE: 6/27/2018
FCC ID: C90-PMBL1 IC: 10161A-PMB1

VERTICAL RESULT

ol Fremont,5m Chomber B 27 Jun 2818 @at:52:29
o .
Restricted Bandedge
- Project Number: 12228688
! Client: SRAM
Config:EUT + Support Equipment
Mode :ANT+ 2485
195 Tested by:43575 03
gE
as
N SBuL /T
= 75
3
m
el
65
55, Avarage Lim t CdBulim: N o ‘5 ; B R o
45
- 3
35 2
2.3 ‘ ' TG SMA=7 ' ' ‘ 7415
Frequency (GHz)
Rarge (6it2) REW/UE Ref/fitn  Detifvg Tuge Suesp Plz  $oupa/Pods  Position [—T] FEU/VEN Ref/Bttn  Det/fvg Tups Sueep Pb=  #5ups/Mode  Pasition
Low Channsl Bondsdge - U, TST 38915 11 Moy 2816 Rev 9.5 81 Dsc 2816
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading T407 (dB) Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
2 *2.371 45.61 Pk 31.7 -21.3 56.01 - - 74 -17.99 162 200 Vv
4 *2.381 28.39 VALIT 31.7 -215 38.59 54 -15.41 - - 162 200 \
1 *2.39 44.83 Pk 318 -21.5 55.13 - - 74 -18.87 162 200 \
3 *2.39 26.58 VALIT 31.8 -215 36.88 54 -17.12 - - 162 200 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12220680-E2V2 DATE: 6/27/2018
FCC ID: C90-PMBL1 IC: 10161A-PMB1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

UL Fremont,5m Chomber B 27 Jun ZB18 [2.82:89
25
Restricted Bandedge
s Praject Number 12220688
H Client:SRAM
Config:EUT + Support Equipment
H Mode:ANT+ 2475
195 i Tested by:43575 03
gl:
85
£ Peak | )
3 75
3J [A)
@ |
3 N
65 JJ' ’
i
\ Average Li BuU/m)
5 . =
Lo PP | Iu,. . 1..41.‘._:_-_‘1)- ki P i A At e RN A bttt
45 Ml i ‘ m h .
[
3 4
35 . - J _— G —— —_— —_— — oo —
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Farge (BHz) REW/VEW Ref/fttn  Det/Avg Tuge Susep Pl=  #5upa/Mode  Position Fange (=) (e Ref/Btkn  Det/fvg Tups Sueep Ptz H#Sups/Mods  Position
1:2746-2 563 H(-64E) /3 18912 PEAK/Pur fug(RMS)  Tnsec(futo)  BEEE  MAXH 175 degs 242 | 2:2746-2 563 THC-6cB) /1 189/12 FER/IGI4 g 4055 /FEL  EOED IRIT 175 degs 2
High Chenne| Bondsdae - H.TST 38315 11 Moy 2816 Rev 9.5 @1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading T407 (dB) Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuV) (dB) (dBuVv/m) (dBuVv/m) (dB)
1 *2.484 36.57 Pk 324 -215 47.47 - - 74 -26.53 175 242 H
3 *2.484 24.99 VALIT 32.4 -215 35.89 54 -18.11 - - 175 242 H
2 2.503 38.73 Pk 325 -21.4 49.83 - - 74 -24.17 175 242 H
4 2.538 25.11 VALIT 32.3 -21.2 36.21 54 -17.79 - - 175 242 H

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

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 21 of 38

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: 12220680-E2V2 DATE: 6/27/2018
FCC ID: C90-PMBL1 IC: 10161A-PMB1

VERTICAL RESULT

 oebl Frement,5m Chomber B 27 Jun 2818  B@2:18:15
[ T
Restricted Bandedge
e : Froject Number: 12220680
Client:SRAM
Config:EUT + Support Equipment
Mode :ANT+ 2475
195 Tested by:43575 03
gE
as
s Peak L )
3 /5]
m
el
65
. 2
Hverage Limi C m J =
55 bbb ssembiiash St gt - TP VNP SR, YRPRSPIRERN W NP ST VT FIE GO O COMPI WYL U R POTe POPPel! POS MU TR PR URPTY T I EN PN Sl w1 0 TN
45
3 4
o o
35
2.48 ‘ ' TH 3MH=7 ' ' ‘ Z.563
Frequency (GHz)
Rarge (6i12) REW/UE Ref/fitn  Detifvg Tuge Suesp Plz  $oupa/Pods  Position [—T] FEU/VEN Ref/Bttn  Det/fvg Tups Sueep Pb=  #5ups/Mode  Pasition
High Chenne| Bondsdge - U.TST 238915 11 Moy 2816 Rev 9.5 81 Dsc 2816
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading T407 (dB) Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
1 *2.484 44.57 Pk 324 -215 55.47 - - 74 -18.53 166 120 Vv
3 *2.484 26.9 VALIT 32.4 -215 37.8 54 -16.2 - - 166 120 \
4 2.505 26.99 VALIT 325 -21.4 38.09 54 -15.91 - - 166 120 \
2 2.559 45.68 Pk 32.4 -21.3 56.78 - - 74 -17.22 166 120 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12220680-E2V2 DATE: 6/27/2018
FCC ID: C90-PMB1 IC: 10161A-PMB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1 |5U_ Fremont - Chamber K 2818 Jun 21 19:56: 44
Rodiated Emissions 3-Meters
Project Number: |22286B8
185 Client: SRAN
Config:EUT + SUPPORT EQUIPMENT
Mode  ANT+ 24685
95 : : Tested by:43575 05
3
85
Peak mit CdBul/m)
75
it
~
3 65
@
-
~ Avg Limit (dBul/md
g
5 AT i
e bt
il
etz
25
1 18 18
Frequency (GHz)
Rangs (2} ROAB Ref/ALin  Dat/Avg Mode S Pls ¥oups/fods Position Range (2] ROU/UBU Rel/Atin  Dal/Avg Made Suep Pis dsups/fode Fosilion
-1 IM-628)/38k 19718 PERK/Pur Rg(MG)  180msec(iuto) 5681 NAKH §-360degs H 31 1MC-Ga8/ 30k B SERK/Pur Arg @) 1 deecCPuto) 18k AXH 0 HAdegs H
FCC Porti5C 2.46Hz RSE.TST Rev 9.5 28 Jun 2818
| l5|_|, Fremont - Chamber K 2818 Jum 21 19:58: 44
: : Rodiated Emissions 3-Meters
Project Number: |22286B8
185 Client: SRAN
Config:EUT + SUPPORT EQUIPMENT
Mode  ANT+ 24685
g5 Tested by:43575 05
4
9
85!
Peak mit CdBul/m)
75
E
~
3 65
@
-
~ Avg Limit (dBuls/m2
55
8
o
G| T
a
B
35 .
25
1 5] 18
Frequency (GHz)
Rangs (G} FRIAB0 Ref/Atin  Det/fvg Mode Suop Pia  Fops/fode Pooition Fange (atiz) FRU/U60 Ref/Attn  Det/Avg Made Swoop Pty doups/Tod  Fosition
FCC Port15C 2.4GHz RSE.TST Rev 9.5 28 Jun 2018

VERTICAL
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REPORT NO: 12220680-E2V2
FCC ID: C90-PMBL1

DATE: 6/27/2018
IC: 10161A-PMB1

RADIATED EMISSIONS

Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height | Polarity
(GHz) Reading T407 (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dB) (dBuVv/m) (dB)

*1.373 31.88 PKFH 29.2 -9.8 51.28 - - 74 -22.72 141 200 H
*1.373 18.27 VALT 29.2 -9.8 37.67 54 -16.33 - - 141 200 H
*1.32 31.65 PKFH 29 -9.9 50.75 - - 74 -23.25 123 102 \
*1.32 18.56 VALT 29 -9.9 37.66 54 -16.34 - - 123 102 V
*4.81 40.9 PKFH 34.2 -31 44.1 - - 74 -29.9 336 180 H
*4.81 30.79 VALT 34.2 -31 33.99 54 -20.01 - - 336 180 H
7.215 46.19 PKFH 35.5 -26.8 54.89 - - 74 -19.11 152 185 H
7.215 40.74 VALT 35.5 -26.8 49.44 54 -4.56 - - 152 185 H
*4.81 41.33 PKFH 34.2 -31 44.53 - - 74 -29.47 69 105 \
*4.81 31.35 VALT 34.2 -31 34.55 54 -19.45 - - 69 105 V
7.214 44.7 PKFH 35.5 -26.8 53.4 - - 74 -20.6 130 123 \Y
7.215 38.82 VALT 35.5 -26.8 47.52 54 -6.48 - - 130 123 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12220680-E2V2
FCC ID: C90-PMB1

DATE: 6/27/2018
IC: 10161A-PMB1

MID CHANNEL RESULTS

1 15U_ Fremont - Chamber K 2818 Jun 21 28:49:53
Rodiated Emissions 3-Meters
Project Number: |22286B8
185 Client: SRAN
Config:EUT + SUPPORT EQUIPMENT
Mode  ANT+ 2448
a5 Tested by:43575 03
85
3
Pea mit CdBull/m) 9
75
it
~
= 65
@
-
Z fvg Limit (dBul/m)
55
7
aQ
TR RN P
" A o
25
1 18 18
Frequency (GHz)
Range (6Hz) REAAVBU Ref/fittn  Det/fvg Mode Susep Pls  #5upa/fode  Posilion Range (6Hz) REU/UEU Ref/fttn  Delffvg Made Sumep Pis  #Sups/fode  Fosilion
-1 IM-628)/38k 19718 PERK/Pur Rg(MG)  180msec(iuto) 5681 NAKH §-360degs H 31 1MC-Ga8/ 30k B SERK/Pur Arg @) 1 deecCPuto) 18k AXH 0 HAdegs H
FCC PartiSC 2 4GHz RSE.TST Rev 9.5 28 Jun 2818
| |5LL Fremont - Chamber K 2818 Jum 21 28:49:53
Rodiated Emissions 3-Meters
Project Number: |22286B8
185 Client: SRAN
Config:EUT + SUPPORT EQUIPMENT
Mode  ANT+ 2448
g5 Tested by:43575 05
85! 4
a
FPeol mit CdBull/m)
75
E
~
3 65!
@
-
- Avg Limit (dBulsmd
55
8
a
4B T et AN R - e L - - L E v e e .
(v}
&
(=]
35 £
25
1 =] 18
Frequency (GHz)
Rangz (GHz) REABU Ref/fitn  Det/Fvg Mode Sueep Pta  4hupsitode  Position Range (6Hz) RBU/EU Ref/fttn  Det/fvg Mode Sueop Pts  #Cups/tode  Fosibion
FCC Port15C 2 4GHz RSE.TST Rev 9.5 28 Jun 2818

VERTICAL
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REPORT NO: 12220680-E2V2
FCC ID: C90-PMBL1

DATE: 6/27/2018
IC: 10161A-PMB1

RADIATED EMISSIONS

Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading T407 (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuV) (dB) (dBuV/m) (dB)

*1.374 31.42 PKFH 29.2 -9.8 50.82 - - 74 -23.18 173 103 H
*1.375 18.28 VALT 29.2 -9.8 37.68 54 -16.32 - - 173 103 H
*1.34 31.48 PKFH 29.3 -9.8 50.98 - - 74 -23.02 240 102 \Y
*1.342 17.7 VALIT 29.3 -9.8 37.2 54 -16.8 - - 240 102 \
*4.88 41.09 PKFH 34.1 -31 44.19 - - 74 -29.81 54 108 H
*4.88 31.87 VALT 34.1 -31 34.97 54 -19.03 - - 54 108 H
*7.32 44.51 PKFH 35.5 -26.9 53.11 - - 74 -20.89 166 210 H
*7.32 38.34 VALT 35.5 -26.9 46.94 54 -7.06 - - 166 210 H
*4.881 39.29 PKFH 34.1 -31 42.39 - - 74 -31.61 359 275 \
*4.88 28.18 VALT 34.1 -31 31.28 54 -22.72 - - 359 275 \
*7.32 43.81 PKFH 35.5 -26.9 52.41 - - 74 -21.59 142 104 \
*7.32 37.08 VALT 35.5 -26.9 45.68 54 -8.32 - - 142 104 V

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12220680-E2V2

FCC ID: C90-PMB1

DATE: 6/27/2018
IC: 10161A-PMB1

HIGH CHANNEL RESULTS

UL Fremont — Chamber K

2818 Jun 21

21:31:84

s
Rodiated Emissions 3-Meters
Project Number: |22286B8
185 Client: SRAN
Config:EUT + SUPPORT EQUIPMENT
Mode  ANT+ 2475
a5 Tested by:43575 03
85
Peak mit CdBull/m) 3
75 L
it
~
3 65
@
-
Z fvg Limit (dBul/m)
55
7
q
q M
3 o At
< Lok
25
1 18 18
Frequency (GHz)
Rangs (62} ROAB Ref/ALin  Dat/Avg Mode Sumep Pls ¥oups/fods Position Range (2] ROU/UBU Rel/Atin  Dal/Avg Made Suep Pis dsups/fode Fosilion
-1 IM-628)/38k 19718 PERK/Pur Rg(MG)  180msec(iuto) 5681 NAKH §-360degs H 31 1MC-Ga8/ 30k B SERK/Pur Arg @) 1 deecCPuto) 18k AXH 0 HAdegs H
FCC Porti5C 2.46Hz RSE.TST Rev 9.5 28 Jun 2818
115Ug Fremont - Chamber K 2818 Jum 21 21:31:04
Rodiated Emissions 3-Meters
Project Number: |22286B8
185 Client: SRAN
Config:EUT + SUPPORT EQUIPMENT
Mode  ANT+ 2475
g5 Tested by:43575 05
85!
Peok Limit CdBul/m) 4
75 2
E
~
3 65
@
-
- Avg Limit (dBulsm)
55
8
B — Dy e
& &
=
35 :
25
1 =] 18
Frequency (GHz)
Rangs (G} FRIAB0 Ref/Atin  Det/fvg Mode Suop Pia  Fops/fode Pooition Fange (atiz) FRU/U60 Ref/Attn  Det/Avg Made Swoop Pty doups/Tod  Fosition
FCC Port15C 2.4GHz RSE.TST Rev 9.5 28 Jun 2018

VERTICAL
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REPORT NO: 12220680-E2V2
FCC ID: C90-PMBL1

DATE: 6/27/2018
IC: 10161A-PMB1

RADIATED EMISSIONS

Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height | Polarity
(GHz) Reading T407 (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dB) (dBuVv/m) (dB)

*1.326 31.72 PKFH 29.1 -10 50.82 - - 74 -23.18 194 200 H
*1.326 18.38 VALT 29.1 -10 37.48 54 -16.52 - - 194 200 H
*1.293 30.8 PKFH 28.7 -10 49.5 - - 74 -24.5 266 201 \
*1.295 16.99 VALT 28.7 -10 35.69 54 -18.31 - - 266 201 V
*4.95 41.55 PKFH 34.2 -31.1 44.65 - - 74 -29.35 35 107 H
*4.95 32.83 VALT 34.2 -31.1 35.93 54 -18.07 - - 35 107 H
*7.424 43.39 PKFH 35.5 -26.9 51.99 - - 74 -22.01 165 166 H
*7.425 36.36 VALT 35.5 -26.9 44.96 54 -9.04 - - 165 166 H
*4.95 42.52 PKFH 34.2 -31.1 45.62 - - 74 -28.38 355 143 \
*4.95 34.75 VALT 34.2 -31.1 37.85 54 -16.15 - - 355 143 V
*7.424 42.29 PKFH 35.5 -26.9 50.89 - - 74 -23.11 142 105 \Y
*7.425 35.51 VALT 35.5 -26.9 44.11 54 -9.89 - - 142 105 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12220680-E2V2 DATE: 6/27/2018
FCC ID: C90-PMBL1 IC: 10161A-PMB1

9.2. FUNDAMENTAL FREQUENCY RADIATED EMISSION

Frequen Me'tler AF T407 | Amp/Cbl/FI CDrrecFed Avg Limit . Peak Limit | PK Margin | Azimuth . .
P 'E;‘i'\”,f Det (d8) nfpfu :ufan I:;jfﬁ] (cmov/m) " OB vz | (aBy | (Degs) |eEE(em)| Polarity
62.69 PKFH 32 -7.8 86.89 - - 114 -27.11 359 190 H

62.06 VAIT 32 -7.8 86.26 94 -7.74 - - 359 190 H

2405 63.55 PKFH 3z <78 87.75 - - 114 -26.25 347 108 W
62.93 VAT 32 -7.8 8713 94 -6.87 - - 347 109 vV

56.65 PKFH 322 -1.6 81.25 - - 114 -32.75 355 a1 H

55.98 VAIT 322 -7.6 80.58 94 -13.42 - - 355 321 H

2440 57.58 PKFH 322 -1.6 8218 - - 114 -31.82 N 100 V
56.91 VAT 322 -1.6 81.51 94 -12.49 - - N 100 V

526 PKFH 323 =77 772 - - 114 -36.8 356 280 H

51.77 VAT 323 -17 76.37 94 -17.63 - - 356 280 H

2475 53.25 PKFH 323 -1.7 77.85 - - 114 -36.15 349 136 v
52.28 VAIT 323 =77 76.88 94 -17.12 - - 349 136 W

PKFH - FHSS: RB=1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12220680-E2V2 DATE: 6/27/2018
FCC ID: C90-PMBL1 IC: 10161A-PMB1

9.3. WORSE CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

FACE ON AND FACE OFF PLOTS

Fremont.5m Chomber A 11 May 2R18 183648

RF Emissions

Project Number: 12228688
Client:SRAM

Config:EUT + SUFPORT EQUIPMEMT
Mode - ANT+ WORST CASE

Tested by: 16669 06

Peok Limit (d

+ (dBuldl/md

|
Fregquency (MHz)

= #5upa/Mode  Position Range (MHz) REWLBU Ref/fttn  Det/Avg Type Sueep Ptz #Sepa/Mode  Position
M i-J6Adeqs
F 8-36Adegs
MRk 0-J60kgs
Hiikh 4-36Acegs

FCC 15,289 Below 38MHz . TST 3@915 22 Mor 2017 Rev 9.5 B1 Dec 2816

NOTE: KDB 414788 OATS and Chamber Correlation Justification

- Based on FCC 15.31 (f) (2): measurements may be performed at a distance closer than
that specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

- OATs and chamber correlation testing had been performed and chamber measured test
result is the worst case test result.
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REPORT NO: 12220680-E2V2 DATE: 6/27/2018
FCC ID: C90-PMBL1 IC: 10161A-PMB1

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 01166 51.14 Pk 18 1 -80 -10.76 66.25 -77.01 46.25 -57.01 - - - - 0-360
5 .05821 40.42 Pk 11.8 1 -80 -27.68 52.28 -79.96 32.28 -59.96 - - - - 0-360
6 19217 47.47 Pk 11 1 -80 -21.43 - - - - 41.95 -63.38 21.95 -43.38 0-360
2 .28307 43.5 Pk 10.9 1 -80 -25.5 - - - - 38.57 -64.07 18.57 -44.07 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Chl Dist Corrected QP Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuv/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dB/m) 30m (dBuVolts)
7 .70196 35.97 Pk 11 1 -40 7.07 30.69 -23.62 - - - - 0-360
3 1.21075 30.94 Pk 11.3 2 -40 2.44 25.97 -23.53 - - - - 0-360
8 20.17076 12.74 Pk 10.9 7 -40 -15.66 29.5 -45.16 - - - - 0-360
4 27.77505 13.18 Pk 9.9 8 -40 -16.12 29.5 -45.62 - - - - 0-360

Pk - Peak detector
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REPORT NO: 12220680-E2V2 DATE: 6/27/2018
FCC ID: C90-PMB1 IC: 10161A-PMB1

9.4. WORST CASE BELOW 1GHz

95UL Fremont,5m Chombsr A 11 May 2818 18:13:12
Radiated Emissions - 3 Meters
= Project Numbsr: 12228688
8 Cliznt:SRAM
Config:EUT + SUPPORT EQUIPMENT
Mode: ANT+ WORST CASE
75 Tested by: 16869 06
65 f i ot i } | i i
55 ; : | i i i |
’_\E ’_
<
3 45 L= N1 I A e AW LV )
@
o
3F
: '
25, i +
i, il ki W
15 M\wm | b
R PR TIIN
5
34 jiGlE] 18688
Freguency (MHz)
Rargs (Mz) FELAUB Raf/ALtn  Del/ivg Tues Susep Pls #Gups/fods  FPosition Range (1Hiz) U Ref/Bttn  Dat/Avg Tups Tueop Pts  Woups/Mods Position
113208 1B/ GTAB PEAK/LogPur Uides ncecfuto) 4030 MKH B-36Adzgs H | 3:200-138 12Bi-EdB/IN OT/18 PEMULogfur Uide Jmseclhte)  BEER PR 8 3tdegs
FCC Port15C 36-1B89MHz. TST 38915 15 Jul 2014 Rev 9.5 81 Dac 2616
95UL Fremont,5m Chombsr A 11 May 2818 18:13:12
Radiated Emissions - 3 Meters
= Project Numbsr: 12228688
8 Cliznt:SRAM
Config:EUT + SUPPORT EQUIPMENT
Mode: ANT+ WORST CASE
75 Tested by: 16869 06
&5 i
< i
3 45 L= N1 I A e AW LV )
a ;
o
3F
25 s : e
il g § AL L
s Ny ‘ L
L L
5
308 ) T 18 ) 1860
Freguency (MHz)
Forga (i2) UURL Ref/RLin Deb/vg Tue Susep Pls  #oups/Hods  Position Tlango () OB Rei/etin Dstvg Tups Tueop Pta  Woups/Mods Position
FCC Part15C 30-1888MH=. TST 38915 15 Jul 2014 Rev 9.5 @1 Dac 2816

VERTICAL
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REPORT NO: 12220680-E2V2 DATE: 6/27/2018
FCC ID: C90-PMBL1 IC: 10161A-PMB1

Below 1GHz Data

Marker Frequency Meter Det AF T130 (dB/m) Amp/Cbl (dB/m) DC Corr (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 69.9178 28.43 Pk 121 -26.7 0 13.83 40 -26.17 0-360 200 H
3 70.0454 34 Pk 121 -26.7 0 194 40 -20.6 0-360 100 Vv
4 79.9929 33.69 Pk 115 -26.6 0 18.59 40 -21.41 0-360 100 Vv
2 91.9385 33.41 Pk 121 -26.5 0 19.01 43.52 -24.51 0-360 300 H
5 184.0174 35.26 Pk 15.1 -25.5 0 24.86 43.52 -18.66 0-360 100 Vv
6 312.0146 31.92 Pk 17.8 -24.6 0 25.12 46.02 -20.9 0-360 101 H

Pk - Peak detector
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REPORT NO: 12220680-E2V2
FCC ID: C90-PMBL1

DATE: 6/27/2018
IC: 10161A-PMB1

9.5.

WORST CASE 18-26 GHz

‘QEUL EMC 11 May 2818 19:16:43
RF Emissions
- Order Numker: 12220680
9 Client iSRAN
Configuration:EUT + Support Eoulpment
Mode :ANT+ Warst Case
a5 Tested by / SN:16@68 06
75 Peak Limit (dBul/m)
T
-
c
R85
5
T 55 Avg Limit CdBuls/ml
3
>
o
3 45
% 3

1 2

o5
15
18 26
Freguency (GHz)
Range_(GHe) REM/BU Ref/fitdn  et/vg Tupe Sucep Plo  fupsMode Lokel Range (6Hz) REW/VB Ref/fttn  Det/fvg Tupe Sucen Pta  Fowpcitods  Label
:15-28 -3/ BG PEMKLoPur-—ideo  |dneectiuta) 9081 HRH for izantal

18-266Hz Test . TST 38915 6 Jon 2615

Rev 9.5 19 Oct 2A1G

HORIZTONAL

‘EEUL EMC 11 May 2B18 19:16:43
RF Emissiaons
= Order Numker:12220688
E Client:SRAM
Configurat ion:EUT + Support Eouipment
Mode :ANT+ Warst Case
85 Tested by / SN: 16863 06
75 Peck Limit (dBull/m)
E
0
s 65
L
o
B
- | Avg Limit CadBul/m]
3 5
hal
3
5
é 4
g 5]
4 5 =)
35 O U -
2'7\
15
18 26
Frequency (GHz)
Range (M2 REUAEY Ref/itin  Det/Avg Type Sueep Pl Woupaffiode Lokel Ronge (6H2) REW/UB Ref/fittn  Det/fg Tupe Sueep Pts #oupeffode Lobel

18-266Hz Test . TST 30915 6 Jonm 2815

Rev 9.5 I9 Dct 2816

VERTICAL
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REPORT NO: 12220680-E2V2
FCC ID: C90-PMBL1

DATE: 6/27/2018
IC: 10161A-PMB1

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 18.999 38.7 Pk 325 -24.8 -9.5 36.9 54 -17.1 74 -37.1

2 21.485 38 Pk 33.2 -25.3 -9.5 36.4 54 -17.6 74 -37.6

3 23.6 38.24 Pk 339 -24 -9.5 38.64 54 -15.36 74 -35.36

4 19.332 37.37 Pk 32,6 -24.9 -9.5 35.57 54 -18.43 74 -38.43

5 21.543 37.76 Pk 33.2 -25.3 -9.5 36.16 54 -17.84 74 -37.84

6 24.312 38.3 Pk 33.9 -24.4 -9.5 38.3 54 -15.7 74 -35.7

Pk - Peak detector
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