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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Left Shifter with AIREA and BLE Radios
MODEL: 00010
SERIAL NUMBER: 1133010252 (Conducted), 1133010216 (Radiated)
DATE TESTED: May 16 — 25, 2018
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

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

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

Approved & Released For

UL Verification Services Inc. By: Prepared By:

o i -'\n_ af

d%‘wkl‘“’/ :'::l_,l: A, ._:; .- —_

“J f L
DAN CORONIA GLENN ESCANO
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
OPERATIONS LEADER TEST ENGINEER
UL Verification Services Inc. UL Verification Services Inc
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REPORT NO: 12292105-E1V1 DATE: 6/15/2018
FCC ID: C90-LSBB1 IC: 10161A-LSBB1

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, KDB 558074 D01 v04, ANSI C63.10-2013, RSS-GEN Issue 5, and RSS-
247 Issue 2.

3. FACILITIES AND ACCREDITATION

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

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

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through C are covered under ISED company address code 2324B with site
numbers 2324B -1 through 2324B-3, respectively. Chambers D through H are covered under
ISED Canada company address code 22541 with site numbers 22541 -1 through 22541-5,
respectively.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://nist.gov/standards/scopes/2000650.htm.
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REPORT NO: 12292105-E1V1 DATE: 6/15/2018
FCC ID: C90-LSBB1 IC: 10161A-LSBB1

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 t0 0I5 M | 384dB
\é\_lfgsttocgaosin |(_:|(Z)nfjucted .Dlsturbance, 365 dB
\é\lzol_r'sztt(g%soel\l/THagated Dfsturbance, 315 dB
:/g/cirgg gﬁﬂsHeZRadfated Dl-sturbance, 30 5.36 dB
\{\é%rosttg;iggolréa&ﬁtzed 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: 12292105-E1V1 DATE: 6/15/2018
FCC ID: C90-LSBB1 IC: 10161A-LSBB1

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

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

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Peak Average
Frequency Range Mode Output [Output| Output |Output
(MHz) Power | Power | Power |Power
(dBm) | (mW) | (dBm) [ (mW)
2402-2480 BLE 1.79 1.51 1.46 1.40

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a chip antenna type number W3008C, with a maximum gain of 2.2dBi.
5.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was A-1.0.

The test utility software used during testing was Lightblue v2.6.4

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz and above 18GHz were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

The fundamental of the EUT was investigated in three orthogonal orientations X, Y, Z, it was

determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.
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REPORT NO: 12292105-E1V1

FCC ID: C90-LSBB1

DATE: 6/15/2018
IC: 10161A-LSBB1

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number
Ipod Touch Apple MKJO2LL/A CCQVRHY2GGNL
TEST SETUP

The EUT is powered by a CR2032 coin cell battery. The iPod Touch wirelessly sends

commands to the EUT.
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SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum Analyzer

DC Power Supply

Note — The DC power supply is used only during testing. During normal operation the EUT is
powered by a supplied CR2032, coin cell battery.
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SETUP DIAGRAM FOR RADIATED TESTS

Remaote

Radiated

L1

Spectrum Analyzer
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6. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 558074 D01 v04, Section 6.

6 dB BW: KDB 558074 D01 v04, Section 8.1.
99% BW: ANSI C63.10-2013, Section 6.9.3.
Output Power: KDB 558074 D01 v04, Section 9.2.3.2.

Power Spectral Density: KDB 558074 D01 v04, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v04, Section 11.1 a)

Out-of-band emissions in restricted bands: KDB 558074 D01 v04, Section 12.1.

Band-edge: KDB 558074 D01 v04, Section 12.1.
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FCC ID: C90-LSBB1

DATE: 6/15/2018
IC: 10161A-LSBB1

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

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 8449B T404 | 07/23/17 | 07/23/18

RF Power Meter Agilent N1911A T229 08/14/17 | 08/14/18

RF Power Sensor Agilent N1921A T413 06/22/17 | 06/22/18

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: 12292105-E1V1

FCC ID: C90-LSBB1

DATE: 6/15/2018
IC: 10161A-LSBB1

8. ANTENNA PORT TEST RESULTS

LIMITS

ON TIME AND DUTY CYCLE

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
% Agilent 18:58:36 May 14, 20818 L [Freg/Channel|
APv8.2(032118,43575 08, Conducted B a Mkr3  80.23 ms Center Freq
Es;ali@ dBm #Atten 30 dB -B.862 dB 5 414000000 Gl
Log
18 R Start Freq
dB/ | 2.44000808 GHz
StopFreq
2.44000000 GHz
CF Step
2.00000000 MHz
#PAvy Auta Man
Center 2,448 @80 GHz Span @ Hz
Res BH 8 MHz #UBH 50 Mz Sween 1003 ms (5001 nto) | gggg%ggf@fsﬁg
Marker Trace Type ¥ Axiz Anplituda i
iR 1 Tima 16.81 me -58.42 dBm
1 13 Ti 80.23 -0.86 dB i
3 (1) Tine 16,51 ne -9.42 dEm Signal Track
3a 1 Tine 80.23 ms -A.85 dB On Off
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8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel Frequency 99% Bandwidth
(MH2z) (MH2z)
Low 2402 1.7808
Middle 2440 1.7880
High 2480 1.7816
o Agilent 19:19:22 May 14, 2018 L Measure % Agilent 19:00:06 May 14, 26818 L Measure
| J |
Ch Freq 2.462 GHz Trig Free Meas Off Ch Freq 244 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
| Channel Power Channel Power!|
APv8.2(832118),43575 08, Conducted B APw8.2(832118),43575 03, Conducted B
Ref 28 dBm #Atten 38 dB Ref 28 dBm #Atten 30 dB
#Samp Occupied BH #Samp T Dccupied BH
Lag Log I
10 10 '
dB/ dB/ i, bk ALk £ 11
Oftat Vi o ACP| | [ora: > Histre ACP
111 | g ALY N 11.1 1P P
dB it W e - - dB . e - -
M ‘ i i Multi Carrier, i i i i 1 Multi Carrier,
Center 2.407 680 GHz Span 5 MHz Power Center 2.440 808 GHz Span 5 MHz Power
#Res BH 20 kHz #YBH 62 kHz #Sweep 100 ms (1061 prs) #Res BH 20 kHz #UBH 62 kHz #Sween 100 ms (1001 prs)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Par  99.00 7 CCDF Occupied Bandwidth Occ BW % Pur 8.0 % CCDF|
1.7808 MHz x dB -26.00 dB 1.7880 MHz ® dB -26.00 dB
Transmit Freq Error -18.433 kHz 1H°frg Transmit Freq Error -9.6391 kHz Po{g
% dB Bandwidth 2.247 MHzx o % dB Bandwidth 2.276 MHzx E
| |
i Agilent 20:67:07 May 14, 2018 L Measure
| ]
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth PAuerages: 20 I

| Channel Power

APv8.2(8321183,43575 05, Conducted B

Ref 28 dBm #Atten 30 dB

¥Samp ‘ Occupied BH
Log I

16 ‘

dB/ AT

Difst T T i = ACP
A R A (TP Y| T

dB Oy U i M, - -

I | } i FLVHN Muiti carrier
Center 2450 080 GHz Span 5 MHz Power
#Res BH 20 kHz #WBH 62 kHz #Sweep 100 ms (1001 prs)

Power Stat
Occupied Bandwidth Occ B % PWr  99.00 % CCDF
1.7816 MH=z ® dB -26.00 dB
Transmit Freq Error -13.668 kHz 1H°{g
% dB Banduidth 2.390 MHz* E

HIGH CHANNEL
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FCC ID: C90-LSBB1

DATE: 6/15/2018
IC: 10161A-LSBB1

8.3.

LIMITS

FCC §15.247 (a)(2)

RSS-247 5.2 (a)

6 dB BANDWIDTH

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

RESULTS
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHZz) (MHZz) (MHZz)
Low 2402 0.870 0.5
Middle 2440 0.885 0.5
High 2480 0.891 0.5
@ Agilent 19:09:46 May 14, 2018 L Measure 4 Agllent 18:59:22 May 14, 2018 L Measure
APv3.2(832118),43575 08, Conducted B a Mkrl 878 kHz| APYB.2(832118),43575 03, Conducted B a Mkrl 885 kHz
Ref 30 dBm #Atten 40 dB -3.432 dB Meas Off Ref 3@ dBm #Atten 48 dB 0.193 dB Meas Off
#Peak | #Peak
Log I Log
Le Channel P 10 Channel P
By annel Power, ey annel Power,
Dffst 0ffst
11.1 11.1
dB el S Occupied BW dB 1R Wl & Occupied BW
ol o]
B B
m m
WFhiv ACP WP ACP
28 28 |
M52 Multi Carrier ML 52 Multi Carrier
S3 FS Power| S3F Power|
AR AA
£ct Power Stat £t Power Stat
f>50k CCDF 50k CCDF
Swp Swp
Center 2.002 008 Gz Snan 3 Mz 1"‘;{2 Center 2.479 00 Gz Span 3 Mz 1”‘0’{3
#Res BH 100 kHz #YBH 306 kHz Sweep 1 ms (1001 prs) #Res BH 1068 kHz #UBH 300 kHz Sweep 1 ms (1681 pts)
| |

LOW CHANNEL

MID CHANNEL

3% Agilent 20:06:23 May 14, 2018 L Measure

APw8.2(832118),43575 035, Conducted B a Mkrl 891 kHz|

Ref 38 dBm #Atten 40 dB 0.381 dB Meas Off

#Peak

Log |

10 Channel P

B/ annel Power

Offst

1.1

?]\B ® T S Occupied BH

-5.8

dBm

Whivs ACP

)

ML 52 Multi Carrier

53 F Power
AR

£ctx Power Stat

50k CCOF

Swp

Center 2,450 003 GHz Span 3 Mz 1"‘0’{2

#Res BW 100 kHz #YBH 308 kHz

Sweep 1 ms (1081 prs)

HIGH CHANNEL
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REPORT NO: 12292105-E1V1 DATE: 6/15/2018
FCC ID: C90-LSBB1 IC: 10161A-LSBB1

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 transmitter output is connected to a power meter. The cable assembly insertion loss was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS
Tested By: [435750S
Date: 05/23/18
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 1.79 30 -28.210
Middle 2440 1.59 30 -28.410
High 2480 1.55 30 -28.450
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FCC ID: C90-LSBB1
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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 transmitter output is connected to a power meter. The cable assembly insertion loss was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS

Tested By: 43575 OS
Date: 05/23/18
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 1.46
Middle 2440 1.25
High 2480 1.23
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8.6.

LIMITS

FCC §15.247 (e)

RSS-247 (5.2) (b)

POWER SPECTRAL DENSITY

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

RESULTS
Channel | Frequency PSD Limit Margin
(MHz) | (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2402 -11.18 8 -19.18
Middle 2440 -11.47 8 -19.47
High 2480 -11.68 8 -19.68
% Agilent 19:12:07 May 14, 2018 L Measure 3% Agilent 19:02:05 May 14, 2818 L Measure
APv8.2(832118),43575 03, Conducted B Mkrl 2.482 824 GHz APYE.2(832118),43575 03, Conducted B Mikrl 2.439 942 GHz
Ref 26 dBm #Atten 30 dB -11.177 dBm Meas Off Ref 28 dBm #Atten 39 dB -11.469 dBm Meas Off
#Peak | #Peak
Log | Lag
Lé [channel p 10 Channel P
-y annel Power -y annel Power
OFfst Difst
111 1 11.1 1
dB Occupied BW dB Occupied BW
ol il
@ 2
m m
WPhiv ACP o ACP
106 166
ML s2 Multi Carrier| ML 52 Multi Carrier|
S3 FS Power| S3F Power|
AR AA
?;ézak Power Stat f;;%k Power Stat
S CCOF| | |sim CCDF
Center 2.402 008 Gz Snan 2 Mz 1"‘;{2 Center 2.449 390 CHz Span 2 Mz 1”‘0’{3
#Res BH 3 kHz #BH 9.1 kHz  Sweep 212.3 ms (1801 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (16001 pts)
| |
LOW CHANNEL MID CHANNEL
3 Agilent 20:63:93 May 14, 2018 L Measure
APY8.2(032118),43575 03, Conducted B Mrl 2.480 022 GHz
Ref 28 dBm #Atten 30 dB -11.679 dBm Meas Off|
#Peak
Log |
1 [lchanne P
B/ annel Power
Offst
1.1 i
dB Occupied BH
ol
S | Lt
il
g ACP
108
ML 52 Multi Carrier|
$3 F Power
AR
f;%k Power Stat
S CCDF|
Center 2,450 003 GHz Span 2 Mz 1"‘;{‘;
#Res BH 3 kHz #YBH 9.1 kHz  Sweep 212.3 ms (1001 ptrs)
|
HIGH CHANNEL
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REPORT NO: 12292105-E1V1 DATE: 6/15/2018
FCC ID: C90-LSBB1 IC: 10161A-LSBB1

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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R

EPORT NO: 12292105-E1V1

DATE: 6/15/2018

FCC ID: C90-LSBB1 IC: 10161A-LSBB1
o Agilent 19:13:08 May 14, 2018 L Measure Agilent 19:15:18 May 14, 2018 L Measure
APv8.2(832118),43575 08, Conducted B Mkrl 2.481 B6 GHz| APw8.2(832118),43575 03, Conducted B Mkrd  24.97@ GHz|
Ref 28 dBm #Atten 38 dB 1.67 dBm Meas Off| Ref 3@ dBm #Atten 40 dB -27.537 dBm Meas Off|
#Peak | #Peak |
Lag 1 Log

) | [

18 18 1
4B/ Channel Power B/ Channel Power|
Offst Offst
111 11.1
dB Occupied BH dB o Occupied BH
ol i I A
C—‘éSB EEI;S.S """" o = .

m m
ACP ACP

#PAvg #PAvg
Center 2.466 80 GHz Span 18 MHz . . Center 13.815 GHz Span 25.97 GHz . .
#Res BH 108 kHz #UBH 300 kHz Swesp 1 ms (1001 prsy || MU c:;:::: #Res BH 100 kHz WBL 300 KHz  Sweep 2482 5 (BL92 prs) || VIO ng:}:ﬁ

Marker Trace Type ¥ Fxis Amplitude Marker Trace Type H Axis Amplitude
1 (s8] FSI'ZQ 2.481 BE GHz l.EFtdEm 1 1) Fyr.'pgq 2.482 GHz 1.EEtdEm
2 L Freq 2,408 B0 BHz -36.74 dBm Power Stat| 2 [€H] Freg 4.504 GHz -48.63 dBn Power Stat|
3 1 F 2.498 B8 GH -36.74 dB 3 a F 7.286 GH 3847 dB
e : " CCDF 4 1) F;zg 24.978 BH; -27.54 dE’rx CCDF
More More
1of2 1of 2
| |
# Agilent 19:83:19 May 14, 2018 Measure Agilent 19:04:58 May 14, 2018 Measure

APY8.2(832118),43575 03, Conducted B Mkrl 2.439 66 GHz APw8.2(832118),43575 03, Conducted B Mkrd 25.@48 GHz
Ref 26 dBm #Atten 30 dB 1.55 dBm Meas Off| Ref 3@ dBm #Atten 46 dB -29.983 dBm Meas Off|
#Peak | #Peak |
Log | Log |
14 18 T
ey 5 Channel Power 4B/ Channel Power|
Offst Offst
111 11.1
dB Occupied BH dB Z Occupied BH
ul} Dl 2
-185 -18.5 o i
dBm dBm

ACP ACP

#PAvy #PAvg
ML 52 : : Center 13.815 GHz Span 25.97 GHz : :
53 o ] M c;;:::; #Res BH 108 kHz WEN 300 Kz Sweep 2487 5 (3107 oy || TV c;;m:ﬁ

oA Marker  Trace Type ¥ Reie Fuplitude

£ 1 1y Freg 2.448 GHz -0.89 dBn

: Power Stat 2 1) Freq 4.888 GHz -42.15 dBm Power Stat
>80k 3 1 F 7.328 GH. -38.98 dB

Swn CCOF 4 &8 Freq 2500 Ghs 34758 b CCDF
Center 2.040 08 Gz Snan 10 iz 1"‘;{‘; 1”‘;{3
#Res BH 100 kHz #YBH 3068 kHz Sweep 1 ms (1001 pts)

| |

#  Aglent 20:09:48 May 14, 2018 Measure 3% Agilent 20:10:35 May 14, 2818 Measure
APv8.2(832118),43575 03, Conducted B Mkrl 2.479 66 GHz APYE.2(832118),43575 03, Conducted B Mkrd 25.@58 GHz
Ref 26 dBm #Atten 30 dB 1.29 dBm Meas Off Ref 3@ dBm #Atten 46 dB -29.396 dBm Meas Off
#Peak | #Peak [

Log 1 Log |
18 2 | 19
ey Channel Power ey ! Channel Power|
Offst Dffst
111 11.1
dB Occupied BW dB 3 Occupied BW
ol il F
187 Rt 18,7 et Ha il
dBm dBm
WPhiv ACP PR ACP
Center 2.483 50 GHz Span 18 MHz . . Center 13.015 GHz Span 25.97 GHz . .
#Res BH 100 kHz HUBH 300 kHz Sweep L ms (1001 proy || MG CF?;:::; #Res BH 108 kHz WBW 300 kHz  Sweep 2482 5 (8192 prs) || I cg{,ug;

Marker  Trace Type W iz Anplitude Marker  Trace Type W Auis Anplitude
1 1 F 2.470 65 BH. 1.28 dB 1 1 F 2,456 GH -8.52 dB;
2 1y F:g 2.485 38 EHj -48.12 dE:: Power Stat 2 1y F:E 4.968 EH; -41.52 dB: Power Stat
3 (s8] Fi 2.483 58 GH: -56.35 dB 3 1) F 7.448 GH: -38.26 dB
el : " CCDF 4 13 F:zg 25.858 EH§ -29.48 dB: CCDF]
More More|
1of2 lof2

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12292105-E1V1

FCC ID: C90-LSBB1

DATE: 6/15/2018
IC: 10161A-LSBB1

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: 12292105-E1V1

FCC ID: C90-LSBB1

DATE: 6/15/2018
IC: 10161A-LSBB1

9.2.

TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

UL Fremont,Sm Chamber A

19 May 281

8 17:26:57

125
Restricted Bondedge
Order Number: 12292185
115 Client : SRAM
Configuration:EUT Only
Mode :ELE_2482MH=
185 Tested bylBB29 RL
95 [ﬂ
(|
|
85| (:. ll i
£ P t CdBuls [
3 75 ]
@ I
Z (.
€5 ; froe
; / it
je i dBt ﬁ h
55 : ; /i
45k i '.l : gy ot ol andid h. i ?&n. m ok "‘W !
‘ 4

L e e e S At T é vl

J

Range (GHz)
1:2201-2,415

TG ShH=/

Frequency (GHz)

.415

FBU/UBU
M-

b8 )/ 3N

Faf/Attn  Det/ivg Tupe
189/12 FERK/Pir P

Sueap
RMS)  lnsec(Auta)

Pts  #Sws/Mode FPosition | Range (GHz) REL/UBW Ref/ftin  Det/fvg Type Sueen Pts
BOEE  MAXH 74 degs H| 2:2031-2.415 1H(-6dB) /3 B89/12 AUERPoar R (M Imsec(hut) 8060

ISquHnde Fositian
18BTAUG 74 degs

Lou CH Bandedge

- H.TS5T 38915 28 Dec 2015

Rev 9.5 @1 Dec 2816

Trace Markers

Marker | Frequency Meter Det AF T862 Amp/Cbl/Fitr/Pad DC Corr Corrected Average Limit Margin Peak Limit PK Azimuth | Height | Polarity
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
2 2377 38.87 Pk 317 234 0 4717 - - 74 -26.83 74 381 H
4 *2.387 28.08 RMS 318 234 0 36.48 54 17.52 - - 74 381 H
1 *2.39 36.99 Pk 318 234 0 4539 5 74 2861 74 381 H
3 *2.39 26.72 RMS 318 234 0 35.12 54 -18.88 - 74 381 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292105-E1V1 DATE: 6/15/2018
FCC ID: C90-LSBB1 IC: 10161A-LSBB1

VERTICAL RESULT

125 UL Fremont,Sm Chamber A 19 Moy 2818 17:33:17
2 - -
Restricted Bondedge
= Order Number:1229218%
15| Cliert:SRAM
Conf iguration:EUT Only
Mode :BLE_24A2MH=
185 Tested byl8623 RL
o U SO SOOI A S
85
G
> 751
3 75
@
Kk
I L ., LS A P -- L iinn-OElio Lo >,>:-»
- Average Limit CdBulf/m)
55)
2 / )
; Y o
4 5;‘-);‘;-I|.3.;-7-;‘;g,,.,,,‘_“,.,.,,. R A s b ;.ur,,w,.-,v,\-,,r(]_l‘.w-..-,,;n-w;;,;-m.l.-,...;w-x;zJJy*aqucla¢, o sl oot A et
s 4
2.31 18 5MH=z/ 2.415
Frequency C(GHz)
Range (61 RUABM Ref/Attn  Dut/ivg Tope Sueep Fre  #opeiode Fosition | Renge (62 REWUBU Ref/itn  Det/ing Tupe Sumep Pte  foups/fod  Fosition
Low CH Bandedgs - U.TST 38915 28 Dec 2815 Rev 9.5 B1 Dec 2815
‘Marker Frequency Meter Det "AF T862 (dB/m) “Amp/Cbi/Fitr/Pad (dB) DC Corr (dB) Corrected “Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin “Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.39 36.69 Pk 318 234 0 45.09 - - 74 2891 248 345 v
2 *2371 38.85 Pk 317 234 0 47.15 B B 74 26.85 248 345 v
3 *2.39 26.59 RMS 318 234 0 34.99 54 “19.01 B - 248 345 v
2 2,389 28.07 RMS 318 234 0 36.47 54 1753 B B 248 345 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292105-E1V1
FCC ID: C90-LSBB1

DATE: 6/15/2018
IC: 10161A-LSBB1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

LUl Fremont,5m Chamber A
2

19 May ZE18 17:13:33
Restricted Bondedge
- Order Number: 12292185
115 Client:SRAM
Conf iguration: EUT Only
Mode :BLE_2486MH=
185 Tected byid623 RL
Gy |eemeeeeeeeeeeeenee e esesssssesseeeeeeeee e eefessssed e feseseseeeeeeeee e feseseeeeeeee e s
‘I’"\
Ik
B85 I .I
- | \
£ |
> 7 1
@
= [
B R W A SO AU S
|
= \ sEroge imit (dBul/ml
55 i !
i
) H

ey "‘.."fl ‘Q"“' Mot Ao "
35 et . kit N b S e b A
2.46 8. 3MH=z/ 2.563
Frequency (GHzJ
Range (6iz) REUAGH Ref/Attn  Det/ivg Tpe Sucep Pt #wpe/Node Fosition | Renge (B2 REWVSU Ref/ftin Det/fwg Typa Susep Pts f5ups/Mode Fosition
117,462,563 HC-EBI/IM 1B9/12 PERK/Far Avg(RIE)  Tnsec(Ruta)  BODE  HARH 6 dogs H i N 169712 ALER/Pur g BHS)  Imoectiut TR
High CH Bondedge - H.TST 38915 28 Dec 2815 Rev 3.5 81 Dec 2816
Marker Frequency Meter Det AF T862 (dB/m) ‘Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Correct ted Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.484 39.05 Pk 323 -23.3 0 48.05 74 -25.95 86 112 H
2 *2.484 40.75 Pk 323 -23.3 0 49.75 - - 74 -24.25 86 112 H
3 *2.484 29.9 RMS 323 233 0 38.9 54 -15.1 - 86 112 H
4 *2.484 30.23 RMS 323 -233 0 39.23 54 -14.77 86 112 H

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

Pk - Peak detector
RMS - RMS detection

Page 25 of 41

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: 12292105-E1V1 DATE: 6/15/2018
FCC ID: C90-LSBB1 IC: 10161A-LSBB1

VERTICAL RESULT

125 UL Fremont,Sm Chamber A 19 Moy 2818 17:18.:54
2 : :
Restricted Bondedge
= Order Number:1229218%
115 Client: SRAM
Conf iguration:EUT Only
Mode :BLE_248BMH=
185 Tested by10623 RL
g5
85
G
> 75!
3 75
@
Kk
65
i erage Limit (dBul/m)
55|
1
2 | |
il e Wb ) | ke Lot m ki |
A5 bbb oot MY L el Lt N bl oo ol i iU el O o el sl A W Pl
- 4
3 @
35 el reeeeenfoen D it e N A e T e et st e By
2.46 1@ . 3MH=z/ 2.563
Frequency C(GHz)
Range (61 RUABM Ref/Attn  Dut/ivg Tope Sueep Fre  fopeiode Fosition | Renge (612 REWUBU Ref/itn  Det/ing Tupe Sumep Pte  foups/tod  Fosition
High CH Bandedge - U TST 38915 26 Dec 2815 Rev 9.5 B1 Dec 2815
‘Marker Frequency Meter Det "AF T862 (dB/m) “Amp/Cbi/Fitr/Pad (dB) DC Corr (dB) Corrected “Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin “Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.484 36.33 Pk 323 233 0 45.33 - - 74 2867 212 376 v
3 2484 26.97 RMS 323 233 0 35.97 54 18.03 B B 212 376 v
2 2513 38.92 Pk 324 232 0 48.12 - - 74 25.88 212 376 v
2 2.555 2854 RMS 323 232 0 37.64 54 16.36 B B 212 376 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292105-E1V1

FCC ID: C90-LSBB1

DATE: 6/15/2018
IC: 10161A-LSBB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1 1508 Fremont, S Chamber A

19 Moy 26818

17:36:29

Radiated Emissions 3-Meters

Order Number: 12292105

185 Client:SRAM
Conf iguration: EUT Only
Made : BLE_2482MHz
95 Tested by!B623 RL
0 0000000000006 0000000000000 0000000000000 66000 0 500000000000 6000000000 0SSOSO
Peak Limit (dBull/ml
1 OSSOSO OO SOOI HOOOOO FFSSOOUUUNUOUOO HOSTOOOOUORSOOUOPOS OUUUUNP PSSP FOSOOUUOUOUO HNSSIOTUOUUNN SOUTNOTSS SUUPOES SORETIN OOOU OO OO OO OO
e
£
3
5 65
w
o —
~ Avg Limit (dBuU/m)
5!?\ S S S SO St S NSO ST S S S S UUUUUUUU U
45

ij

25
! 1B 18
Freqguency (GHz)
[ FEL/EL Ref/fttn  De Sueep Fis  #5ups/Mode Fesition | Ronge (G2 RELVVE Ref/Btin  Det/fug Tupe Susep Fi=  fSups/Mode  Fositian
3 1HC-EdB) /38 18741 £y Tneec E80D AWK 6Bdegs| 3:3718 NC-G)/Bk  B7/B PEFK /P Aug(BS)  STdnsectiuta) 1B HOM 8-XBdegs H
FCC Port15C 2. 4GHz RSE.TST 38315 26 Jun 2815 Rev 9.5 81 Dec 2816
1W“‘” Fremont, Sm Chamber A 19 Moy 26818 17:36:29
Radiated Emissions 3-Meters
Order Number: 12292185
185 Client: SRAM
Conf iquration: EUT Only
Mode :BLE_2482MHz
g5 Tested bylB629 RL
< O 5O S 000U OO UOO SN OO0 OUUOUU: OO UOUO UUSOOUO O OSSOSO
Peak Limit (dBul/m)
755 |t R L 1L ettt st b bttt mes s
G
3
= B3
©
o ~ -
- Avg Limit (dBul/m)
S5l bbb
B
=]
5 2 S SR S SN SRS S SN AT, o it
4 = 5
o
35 ik
] OO0 0000000000000 HEOOOOOO0000SSSSFSSS SNSSOOOOSOSOSSSSR. SUUROSOSSOOOIS SRR HESSOSSSSOIE SOUUOUUIS SUNOOOOS OO
! 1B 18
Freqguency (GHz)
Rarge (GHz) REL/EL Ref/Attn  Dei/fvg Tupe Sueep Fis  #5ups/Mode Fesition | Ronge (G2 RELVVR Ref/Btin  Det/fug Tupe Susep Fi=  f5ups/Mode  Fositian
FCC Port15C 2. 4GHz RSE.TST 38315 26 Jun 2815 Rev 9.5 81 Dec 2816

VERTICAL
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REPORT NO: 12292105-E1V1

FCC ID: C90-LSBB1

DATE: 6/15/2018
IC: 10161A-LSBB1

Radiated Emissions

RADIATED EMISSIONS

Marker Frequency Meter Det AF T862 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
3 *4.803 38.74 PK2 34.2 -27.4 0 45.54 - - 74 -28.46 100 102 H
*4.804 29.27 MAv1 34.2 -27.4 0 36.07 54 -17.93 - - 100 102 H
4 *4.139 35.78 PK2 334 -26.8 0 42.38 - 74 -31.62 267 111 H
*4.142 24.52 MAv1 334 -26.8 0 3112 54 -22.88 - - 267 111 H
5 *4.804 39.53 PK2 34.2 -27.4 0 46.33 - - 74 -27.67 289 235 A
*4.804 31.11 MAv1 34.2 -27.4 0 37.91 54 -16.09 289 235 A
1 2.03 32.26 Pk 314 -23.4 0 40.26 0-360 102 H
2 2.991 32.83 Pk 323 -21.7 0 43.43 0-360 101 v
6 16.61 26.46 Pk 41.4 -17.1 0 50.76 0-360 101 A

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

PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average

Page 28 of 41

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12292105-E1V1
FCC ID: C90-LSBB1

DATE: 6/15/2018
IC: 10161A-LSBB1

MID CHANNEL RESULTS

'\I'JU_ Fremant, Sm Chamber A 13 Moy 2018 16:81:12
Radiated Emissions 3-Meters
Order Number: 12292185
185 Client:SRAM
Configuration:EUT Only
Mode:BLE_2448MHz
95 Tested by!B629 RL
85
Peak Limit CdBul
75
e
3 65
@
T
= fvg Limit (dBul/md
25
1 18 18
Frequency (GHz)
Rangs (@2} REUARU Raf/ALtn  Det/Avg Tupe ooy Fis  Fopa/fods Fosition Range (@iz) /U Ref/Bitn  el/Avg Tops [T Pis  HSupe/tbd  Fosition ‘
-1 1M(-525) /30 748 PEAK/Fur Rvg(HS)  Tlesec(futo) E8A0  MAXH B-360degs H 1 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
'\I'JU_ Fremant, Sm Chamber A 13 Moy 2018 16:81:12
Radiated Emissions 3-Meters
Order Number: 12292185
185 Client:SRAM
Configuration:EUT Only
Mode:BLE_2448MHz
95 Tested by!B629 RL
85
Peak Limit CdBul
75
E
= 65
@
=
= 2] imit IBul/m)
55
4
[
45| :
3 |
a =1
o P
25
1 18 18
Frequency (GHz)
Rangs (G2} REUARU Raf/ALtn  Det/Avg Tupe ooy Fis Fopa/fods Fosilion Range (@) VLT Ref/Bitn  el/Avg Tops T Pis  HSupe/tb  Fosition
FCC PartiSC 2 4GH= RSE.TST 38915 26 Jun 2815 Rev 9.5 Bl Dec 2816

VERTICAL
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REPORT NO: 12292105-E1V1

FCC ID: C90-LSBB1

DATE: 6/15/2018
IC: 10161A-LSBB1

Radiated Emissions

RADIATED EMISSIONS

Marker Frequency Meter Det AF T862 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

6 *11.455 31.22 PK2 38.2 -17.8 0 51.62 - - 74 -22.38 324 312 H
*11.454 20.8 MAv1 38.2 -17.8 0 41.2 54 -12.8 - - 324 312 H
1 *11.458 32.93 PK2 382 -17.9 0 53.23 - 74 -20.77 153 238 H
*11.451 20.99 MAv1 382 -17.9 0 41.29 54 -12.71 - - 153 238 H
2 *4.881 40.45 PK2 341 -26.7 0 47.85 - - 74 -26.15 298 272 A
*4.88 32.12 MAv1 341 -26.7 0 39.52 54 -14.48 298 272 A
3 2.085 32.37 Pk 31.2 -23.5 0 40.07 0-360 101 v
4 2.934 32.94 Pk 322 -21.9 0 43.24 0-360 199 H
5 16.685 28.14 Pk 41.6 -18.5 0 51.24 0-360 101 H

* - 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: 12292105-E1V1
FCC ID: C90-LSBB1

DATE: 6/15/2018
IC: 10161A-LSBB1

HIGH CHANNEL RESULTS

115

UL Fremont,5m Chamber A

19 Moy 2618 16:38: 37

Radiated Emissions 3-Meters
Order Number: 12292185

185 Client: SRAM
Conf iquration: EUT Only
Mode :BLE_2486MHz
g5 Tested bylB629 RL
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VERTICAL
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REPORT NO: 12292105-E1V1

FCC ID: C90-LSBB1

DATE: 6/15/2018
IC: 10161A-LSBB1

Radiated Emissions

RADIATED EMISSIONS

Marker Frequency Meter Det AF T862 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

1 *2.86 37 PK2 322 -22.1 0 47.1 - - 74 -26.9 360 111 H
*2.861 25.99 MAv1 322 -22.1 0 36.09 54 -17.91 - - 360 111 H
6 *17.846 32.87 PK2 41.3 -18.3 0 55.87 74 -18.13 345 190 H
*17.841 22 MAv1 41.3 -18.4 0 44.9 54 -9.1 - - 345 190 H
3 *4.959 40.41 PK2 34.2 -27.4 0 47.21 - - 74 -26.79 295 228 A
*4.96 31.96 MAv1 34.2 -27.4 0 38.76 54 -15.24 295 228 A
2 2.981 32.59 Pk 323 -21.7 0 43.19 0-360 101 v
4 5.179 30.2 Pk 34.4 -25 0 39.6 0-360 199 H
5 17.461 27.33 Pk 41.2 -17.8 0 50.73 0-360 101 A

* - 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: 12292105-E1V1 DATE: 6/15/2018
FCC ID: C90-LSBB1 IC: 10161A-LSBB1

9.3. Worst Case Below 30MHz

FACE ON AND FACE OFF PLOTS

., 3@LI_ Fremont,Sm Chomber A 2818 May 23 18:43:25
| i | i i i o RF Emissions
P Project Number: 12292185
18- [ ‘ ! frdeed Client :SRAM
Config:EUT Only
. P Mode :lorst Case Below 38MHz
Ele| R ; a1 Tested by: 16069 0G
78 L Peok Limit (dBulim)
58k ; : — ; ; I = : : : it s
; \\_ ; i H o H H HE i i : : : :
= QF Limit CdBuld/md
£ 3gAvg-Lis all i
3 — P
@ | ;
T ; —
S Bl bbb e R L
‘ o m"“"”""‘“““%
1 B _— L s : , g J
; J\M_,..WEJ 2
,3@ " 2 [ . 3 W"Wlu& 4. 3
-58 ok
A H I L i P e i : — e
Frequency (MHz)
Rorge (MHz) s #Supa/Mode Position Range (MHz) RBU/LBU Red/fittn  Det/M T Sueey Pts  #5eps/Mod=  Pomition
Bo-. 15 Wi A-J60ckge. k wor g r T
20,1524 I B-360ckge
3481 785 ¢ H B-3E0cege.
30705 T ik B-38kckgs
FCC 15.289 Bolow 38MHz.TST 38915 22 Mar 2817 Rev 9.5 83 Hay 2018

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: 12292105-E1V1
FCC ID: C90-LSBB1

DATE: 6/15/2018
IC: 10161A-LSBB1

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)

5 .05795 39.76 Pk 11.8 1 -80 -28.34 52.32 -80.66 32.32 -60.66 0-360

1 05812 38.34 Pk 11.8 1 -80 -29.76 523 -82.06 323 -62.06 - - - - 0-360

6 122273 46.13 Pk 11 1 -80 -22.77 40.66 -63.43 20.66 -43.43 0-360

2 .27858 43.93 Pk 10.9 1 -80 -25.07 38.71 -63.78 18.71 -43.78 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 1.43358 29.13 Pk 11.3 2 -40 .63 245 -23.87 0-360

3 1.70425 25.66 Pk 11.4 2 -40 -2.74 23 -25.74 0-360

8 9.36798 16.47 Pk 11 .5 -40 -12.03 29.5 -41.53 0-360

4 10.53126 12.98 Pk 111 5 -40 -15.42 29.5 -44.92 0-360

Pk - Peak detector
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REPORT NO: 12292105-E1V1
FCC ID: C90-LSBB1

DATE: 6/15/2018
IC: 10161A-LSBB1

9.4.

Worst Case Below 1 GHz

QRUL Fremont,Sm Chomber A 2818 May 23 18:26:28
Radiated Emissions - 3 Meters
Project Number: 12292185
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VERTICAL
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REPORT NO: 12292105-E1V1 DATE: 6/15/2018
FCC ID: C90-LSBB1 IC: 10161A-LSBB1

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)
2 66.3469 31.72 Pk 121 -26.8 17.02 40 -22.98 0-360 100 \
3 70.0029 35.08 Pk 121 -26.7 20.48 40 -19.52 0-360 100 \
1 70.0454 32.46 Pk 121 -26.7 17.86 40 -22.14 0-360 100 H
4 318.4154 28.7 Pk 17.9 -24.6 22 46.02 -24.02 0-360 400 H
6 373.1225 29.61 Pk 18.9 -24.9 23.61 46.02 -22.41 0-360 300 \
5 571.3483 29.96 Pk 22.6 -25.2 27.36 46.02 -18.66 0-360 200 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12292105-E1V1 DATE: 6/15/2018
FCC ID: C90-LSBB1 IC: 10161A-LSBB1

9.5. Worst Case 18-26 GHz

‘Q:UL EMC 21 Moy 2618 23:51:21
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VERTICAL
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REPORT NO: 12292105-E1V1 DATE: 6/15/2018
FCC ID: C90-LSBB1 IC: 10161A-LSBB1

18 — 26GHz DATA

Trace Markers

Marker Frequency Meter Det T449 AF (dB/m) Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 18.364 37.7 Pk 323 -25.1 -9.5 35.4 54 -18.6 74 -38.6
2 21.62 37.6 Pk 33.2 -25.2 -9.5 36.1 54 -17.9 74 -37.9
3 23.934 39.22 Pk 33.9 -24.1 -9.5 39.52 54 -14.48 74 -34.48
4 19 37.96 Pk 325 -24.8 -9.5 36.16 54 -17.84 74 -37.84
5 20.057 38.03 Pk 32.8 -25 -9.5 36.33 54 -17.67 74 -37.67
6 25.097 39.06 Pk 343 -24.4 -9.5 39.46 54 -14.54 74 -34.54

Pk - Peak detector
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