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Laboratory Information

we, QuieTek Corporation, are an independent EMC and safety consultancy that was
established the whole facility in our laboratories. The test facility has been
accredited/accepted(audited or listed) by the following related bodies in compliance with ISO 17025,
EN 45001 and specified testing scope:

Taiwan R.O.C. . BSMI, NCC, TAF
USA : FCC
Japan . VCCI

The related certificate for our laboratories about the test site and management system can be downloaded
from QuieTek Corporation’s Web Site : http://www.quietek.com/english/about/certificates.aspx?bval=5
The address and introduction of QuieTek Corporation’s laboratories can be founded in our Web site :
http://www.quietek.com/index_en.aspx

If you have any comments, Please don't hesitate to contact us. Our contact information is as below:

HsinChu Testing Laboratory :
No.75-2, 3rd Lin, Wangye Keng, Yonghxing Tsuen, Qionglin Shiang, Hsinchu County 307, Taiwan, R.O.C.
TEL:+886-3-592-8858 / FAX:+886-3-592-8859 E-Mail : service@quietek.com

LinKou Testing Laboratory :
No.5-22, Ruishukeng, Linkou Dist., New Taipei City 24451, Taiwan, R.O.C.
TEL : 886-2-8601-3788 / FAX : 886-2-8601-3789 E-Mail : service@quietek.com

Suzhou Testing Laboratory :
No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China
TEL : +86-512-6251-5088 / FAX : 86-512-6251-5098 E-Mail : service@quietek.com
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History of This Test Report

REPORT NO. VERSION DESCRIPTION ISSUED DATE
1642074R-RF-US-P0O6V01 V1.0 Initial Issued Report May. 25, 2016
1642074R-RF-US-PO6V01 V11 Added RSS 247 in the title Jun. 02, 2016
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1. General Information

1.1. EUT Description

Product Name UMA
Model No. UMA
EUT Voltage

AC 100-240V,50Hz/60Hz
(Power adaptor Voltage)

Bluetooth Specification |V3.0+V4.1

Frequency Range 2402- 2480 MHz
Channel Number V3.0: 79

V4.1: 40
Channel Separation V3.0: 1MHz

V4.1: 2MHz

_ V3.0: GFSK, Pi/4 DQPSK, 8DPSK

Type of Modulation

V4.1: GFSK

V3.0: 1Mbps(GFSK), 2Mbps(Pi/4 DQPSK), 3Mbps (8DPSK)
Data Rate

V4.1: 1Mbps(GFSK)
Antenna Type Reference to Antenna List
Peak Antenna Gain Reference to Antenna List
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Bluetooth Working Frequency of Each Channel: (For V3.0)

Channel| Frequency |Channel| Frequency |Channel| Frequency |Channel| Frequency
00 2402 MHz 01 2403 MHz 02 2404 MHz 03 2405 MHz
04 2406 MHz 05 2407 MHz 06 2408 MHz 07 2409 MHz
08 2410 MHz 09 2411 MHz 10 2412 MHz 11 2413 MHz
12 2414 MHz 13 2415 MHz 14 2416 MHz 15 2417 MHz
16 2418 MHz 17 2419 MHz 18 2420 MHz 19 2421 MHz
20 2422 MHz 21 2423 MHz 22 2424 MHz 23 2425 MHz
24 2426 MHz 25 2427 MHz 26 2428 MHz 27 2429 MHz
28 2430 MHz 29 2431 MHz 30 2432 MHz 31 2433 MHz
32 2434 MHz 33 2435 MHz 34 2436 MHz 35 2437 MHz
36 2438 MHz 37 2439 MHz 38 2440 MHz 39 2441 MHz
40 2442 MHz 41 2443 MHz 42 2444 MHz 43 2445 MHz
44 2446 MHz 45 2447 MHz 46 2448 MHz 47 2449 MHz
48 2450 MHz 49 2451 MHz 50 2452 MHz 51 2453 MHz
52 2454 MHz 53 2455 MHz 54 2456 MHz 55 2457 MHz
56 2458 MHz 57 2459 MHz 58 2460 MHz 59 2461 MHz
60 2462 MHz 61 2463 MHz 62 2464 MHz 63 2465 MHz
64 2466 MHz 65 2467 MHz 66 2468 MHz 67 2469 MHz
68 2470 MHz 69 2471 MHz 70 2472 MHz 71 2473 MHz
72 2474 MHz 73 2475 MHz 74 2476 MHz 75 2477 MHz
76 2478 MHz 77 2479 MHz 78 2480 MHz N/A N/A

Bluetooth Antenna List

Antenna Manufacturer Model No. Peak Gain

PCB Antenna N/A N/A 0 dBi for 2.4GHz
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1.2 Mode of Operation
QuieTek has verified the construction and function in typical operation. All the test modes were

carried out with the EUT in normal operation, which was shown in this test report and defined as:

Test Mode

Mode 1:Transmitter-1Mbps(GFSK_DH5)

Mode 2: Transmitter-2Mbps(Pi/4 DQPSK_DH5)
Mode 3: Transmitter-3Mbps(8DPSK_DH5)

Note:

1. For portable device, radiated spurious emission was verified over X, Y, Z Axis, and shown the
worst case on this report.

2. Regards to the frequency band operation for systems using FHSS modulation: normal operation
(hopping) was selected to test for conducted, and the lowest, highest frequency channel for
radiation spurious test.

3. The extreme test condition for voltage and temperature were declared by the manufacturer.
The reading values of all the test items contain cable loss.
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1.3 Tested System Details
The types for all equipments, plus descriptions of all cables used in the tested system (including
inserted cards) are:

Product

Manufacturer

Model No.

Serial No.

Power Cord

1

Notebook

lenovo

U430

N/A

Power by adapter
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1.4 Configuration of Tested System

Connection Diagram(Conducted Emission)
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Connection Diagram(Radiated Emission)
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Signal Cable Type

Signal cable Description

A

USB Control Cable

Shielded, 1.0m
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1.5 EUT Exercise Software

1 |Setup the EUT and simulators as shown on above.

2 [Turn on the power of all equipment.

Run the RF test software (Blue Test 3 V5.4), and set the test mode and channel, then press OK to
start continue Transmit.
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2. Technical Test

2.1. Summary of Test Result
[X] No deviations from the test standards

[ ] Deviations from the test standards as below description:

For FCC
Performed Test Item Normative References Test Deviation
Performed

Conducted Emission FCC CFR Title 47 Part 15 Subpart C: 2015 Yes No
Section 15.207

Emissions in restricted frequency |FCC CFR Title 47 Part 15 Subpart C: 2015 Yes No

bands Section 15.209

20dB Bandwidth FCC CFR Title 47 Part 15 Subpart C: 2015 Yes No
Section 15.247(a)(1)

Carrier Frequency Separation FCC CFR Title 47 Part 15 Subpart C: 2015 Yes No
Section 15.247(a)(1)

Number of Hopping Frequencies |FCC CFR Title 47 Part 15 Subpart C: 2015 Yes No
Section 15.247(a)(1)(iii)

Time of Occupancy (Dwell Time) |FCC CFR Title 47 Part 15 Subpart C: 2015 Yes No
Section 15.247(a)(1)(iii)

Peak Output Power FCC CFR Title 47 Part 15 Subpart C: 2015 Yes No
Section 15.247(b)(1)

Emissions in non-restricted FCC CFR Title 47 Part 15 Subpart C: 2015 Yes No

frequency bands Section 15.215(c), 15.247(d)

Radiated Emission Band Edge  |FCC CFR Title 47 Part 15 Subpart C: 2015 Yes No
15.247(d)
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For IC

Performed Test Item Normative References Test Deviation

Performed

Conducted Emission RSS-Gen Issue 4 Yes No
Section 8.8

Radiated Emission RSS-Gen Issue 4 Yes No
Section 8.9

20dB Bandwidth RSS-247 Issue 1 Yes No
Section 5.1

Carrier Frequency Separation RSS-247 Issue 1 Yes No
Section 5.1

Number of Hopping Frequencies |RSS-247 Issue 1 Yes No
Section 5.1

Time of Occupancy (Dwell Time) |RSS-247 Issue 1 Yes No
Section 5.1

Peak Output Power RSS-247 Issue 1 Yes No
Section 5.4

Emissions in non-restricted RSS-247 Issue 1 Yes No

frequency bands Section 5.5

Radiated Emission Band Edge  |RSS-Gen Issue 4 Yes No
Section 8.10
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2.2. Test Environment

Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 21
Humidity (%RH) 25-75 50
Barometric pressure (mbar) 860-1060 950-1000
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3. Conducted Emission
3.1. Test Equipment

Conducted Emission / SR8

Instrument Manufacturer Type No. Serial No. Cal. Due Date
Test Receiver R&S ESCS 30/ 825442/018 [825442/018 2017.03.05
Artificial Mains Network R & S ENV4200 / 848411/10 [848411/10 2017.03.05
LISN R&S ESH3-Z5 / 825562/002 [825562/002 2016.09.16
DC LISN Schwarzbeck 8226 / 176 6200464462 2017.03.01
Pulse Limiter R&S ESH3-22 / 357.8810.52 07081401 2016.09.16

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

3.2. Test Setup

Shielding Room
~> \/ertical Reference Ground Plane
40 cim—»

Test Receiver

o Y

EUT AE

|

L1

LISN

LISN

L w0y —

™~
> Horizontal Ground Reference Plang <=
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3.3. Limit
FCC Part 15 Subpart C Paragraph 15.207 Limits
Frequency QP AV
(MHz) (dBuVv) (dBuV)
0.15-0.50 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30 60 50

Note 1: The lower limit shall apply at the transition frequencies.
Note 2: The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz
to 0.5 MHz.

3.4. Test Procedure

According to FCC ANSI C63.4: 2014 & ANSI C63.10: 2013.
The EUT was placed on a platform of nominal size, 1 m by 1.5 m, raised 80 cm above the

conducting ground plane. The vertical conducting plane was located 40 cm to the rear of the
EUT. All other surfaces of EUT were at least 80 cm from any other grounded conducting
surface. The EUT and simulators are connected to the main power through a line impedance
stabilization network (LISN). The LISN provides a 50 ohm /50uH coupling impedance for the
measuring equipment. The peripheral devices are also connected to the main power through
a LISN. (Please refer to the block diagram of the test setup and photographs)

Each current-carrying conductor of the EUT power cord, except the ground (safety) conductor,
was individually connected through a LISN to the input power source.

The excess length of the power cord between the EUT and the LISN receptacle were folded
back and forth at the center of the lead to form a bundle not exceeding 40 cm in length.
Conducted emissions were investigated over the frequency range from 0.15MHz to 30MHz
using a receiver bandwidth of 9kHz.

3.5. Uncertainty

The measurement uncertainty is defined as & 2.02 dB
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3.6. Test Result

Site: SR8 Time: 2016/05/04
Limit: FCC_Part15.107_CE_AC Power_ClassB Margin: 0
Probe: ENV216_101044(0.009-30MHz) Polarity: Line

EUT: UMA Power: AC 120V/60Hz
Note: Mode 1
80
70
= [
= I |
< 40
@
= 30 5
[F]
& 1 |
= 20 | L il
P -
= ol -Iﬁ
10 =1 £
0
-10
-20
0.15 1 10 30
Beustotiti
No | Mark | Frequency | Measure Level | Reading Level | Over Limit Limit Probe Cable Amp Type
(MHz) (dBuv) (dBuv) (dB) (dBuv) (dB) (dB) (dB)
1 0.414 45.038 35.335 -12.530 57.568 9.635 0.068 0.000 QP
2 0.414 26.531 16.828 -21.037 47.568 9.635 0.068 0.000 AV
3 * 0.466 46.745 37.045 -9.840 56.585 9.630 0.070 0.000 QP
4 0.466 27.440 17.740 -19.145 46.585 9.630 0.070 0.000 AV
5 0.622 24.014 14.324 -31.986 56.000 9.620 0.070 0.000 QP
6 0.622 11.644 1.954 -34.356 46.000 9.620 0.070 0.000 AV
7 0.878 25.755 16.051 -30.245 56.000 9.630 0.074 0.000 QP
8 0.878 19.414 9.710 -26.586 46.000 9.630 0.074 0.000 AV
9 0.990 15.302 5.592 -40.698 56.000 9.630 0.080 0.000 QP
10 0.990 7.829 -1.881 -38.171 46.000 9.630 0.080 0.000 AV
11 24.926 15.567 5.107 -44.433 60.000 9.890 0.570 0.000 QP
12 24.926 9.327 -1.133 -40.673 50.000 9.890 0.570 0.000 AV
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Site: SR8

Time: 2016/05/04

Limit: FCC_Part15.107_CE_AC Power_ClassB

Margin: 0

Probe: ENV216_101044(0.009-30MHz)

Polarity: Neutral

EUT: UMA

Power: AC 120V/60Hz

Note: Mode 1

30

70

60

50

s % 1
@ &+
2 30 ?
& 1
10
0
-10
-20
0.15 1t 10 30
B A
No | Mark | Frequency | Measure Level | Reading Level | Over Limit Limit Probe Cable Amp Type
(MHz) (dBuv) (dBuv) (dB) (dBuv) (dB) (dB) (dB)
1 0.378 41.365 31.665 -16.958 58.323 9.640 0.060 0.000 QP
2 0.378 35.239 25.539 -13.084 48.323 9.640 0.060 0.000 AV
3 0.414 44,931 35.223 -12.637 57.568 9.640 0.068 0.000 QP
4 0.414 28.173 18.465 -19.395 47.568 9.640 0.068 0.000 AV
5 * 0.442 45.483 35.777 -11.541 57.024 9.636 0.070 0.000 QP
6 0.442 28.905 19.199 -18.119 47.024 9.636 0.070 0.000 AV
7 0.478 44517 34.817 -11.857 56.374 9.630 0.070 0.000 QP
8 0.478 27.686 17.986 -18.688 46.374 9.630 0.070 0.000 AV
9 0.770 25.038 15.328 -30.962 56.000 9.640 0.070 0.000 QP
10 0.770 15.636 5.926 -30.364 46.000 9.640 0.070 0.000 AV
11 3.614 35.305 25.515 -20.695 56.000 9.660 0.130 0.000 QP
12 3.614 33.973 24.183 -12.027 46.000 9.660 0.130 0.000 AV
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4. Emissions in restricted frequency bands

4.1. Test Equipment

Emissions in restricted frequency bands / CB7

Instrument Manufacturer Type No. Serial No. Cal. Due Date
EMI Test Receiver R&S ESCI 100573 2017.03.05
Loop Antenna R&S HFH2-Z2 833799/003 2016.11.25
Bilog Antenna Teseq GmbH CBL6112D 27611 2016.10.10
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC2-C 2017.02.28
Emissions in restricted frequency bands / CB7

Instrument Manufacturer Type No. Serial No. Cal. Due Date
Spectrum Analyzer Agilent N9010A MY48030494  2017.02.04
Preamplifier Miteq NSP1800-25 1364185 2017.05.03
Preamplifier QuieTek AP-040G CHM-0906001 [2017.05.03
Bilog Antenna Teseq GmbH CBL6112D 27612 2016.10.15
Broad-Band Horn

Antenna Schwarzbeck BBHA9120D 499 2017.06.08
Broad-Band Horn

Antenna Schwarzbeck BBHA9170 294 2017.04.10
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC5-C1 2017.02.28
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC5-C2 2017.02.28
Coaxial Cable Huber+Suhner SUCOFLEX 102 AC5-C3 2017.02.28
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4.2. Test Setup

Below 30MHz Test Setup:

[AE || EUT
3m f 10m M

&0 cm
(Turntable)

Test Receiver ﬂ_ﬂﬁl

b Ground Plane

Below 1GHz Test Setup:

(Antenna Tower)

Imtogm
l Antenna
AE IS | EUT .----..---u[t ¥
T I 1 L A
M gm/1om M
-!i.. L

8oem
(Turntable)

P
Controller

Test Receiver
| —

==p  GroundPlane
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Above 1GHz Test Setup:

T |
Imfogm (Antenna Tower)
Antenna | Pre-Amplifier
[Re ]| EuT J[ =}
AE L4 X
i ! j
150 em . S—. b .

(Turntable) _— R—

‘== GroundPlane Gan

Spectrum Analyzer| 1 e [Controlled—

L |

4.3. Limit
FCC Part 15 Subpart C Paragraph 15.209

Frequency Distance Level

(MHZz) (m) (dBuVv/m)

30 - 88 3 40

88 - 216 3 43.5
216 - 960 3 46
Above 960 3 54

Note 1: The lower limit shall apply at the transition frequency.

Note 2: Distance refers to the distance in meters between the measuring instrument antenna
and the closed point of any part of the device or system.

Note 3: E field strength (dBuV/m) = 20 log E field strength (uV/m)

4.4. Test Procedure

According to ANSI C63.4: 2014; ANSI C63.10: 2013.

The EUT is placed on a turn table which is 1.5 meter for above 1G and 0.8 meter for below 1G
above ground. The turn table is rotated 360 degrees to determine the position of the maximum
emission level. The EUT was positioned such that the distance from antenna to the EUT was
3 meters.
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The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level.

This is repeated for both horizontal and vertical polarization of the antenna. In order to find the

maximum emission, all of the interface cables were manipulated according to ANSI C63.4:

2014 on radiated measurement.

The resolution bandwidth below 1GHz setting on the field strength meter is 120 kHz and

above 1GHz is 1MHz.

The frequency range from 30MHz to 10th harmonic is checked.

Note: When doing emission measurement above 1GHz, the horn antenna will be bended
down a little (as horn antenna has the narrow beamwidth) in order to keeping the
antenna in the “cone of radiation” of EUT. The 3dB beamwidth is 60~10 degrees for

H-plane and 90~10 degrees for E-plane.

According to ANSI C63.10: 2013& ANSI C63.4: 2014

This test is required for any spurious emission or modulation product that falls in a Restricted
Band, as defined in Section 15.205 of FCC part 15. It must be performed with the highest gain
of each type of antenna proposed for use with the EUT. Use the following spectrum analyzer
settings:

Span = wide enough to fully capture the emission being measured

RBW = 1 MHz for f 1 GHz, 100 kHz for f < 1GHz

VBW RBW

Sweep = auto

Detector function = peak

Trace = max hold

Follow the guidelines in ANSI C63.4 with respect to maximizing the emission by rotating the
EUT, measuring the emission while the EUT is situated in three orthogonal planes (if
appropriate), adjusting the measurement antenna height and polarization, etc. A pre-amp and
a high pass filter are required for this test, in order to provide the measuring system with
sufficient sensitivity. Allow the trace to stabilize. The peak reading of the emission, after being
corrected by the antenna factor, cable loss, pre-amp gain, etc., is the peak field strength,
which must comply with the limit specified in Section 15.35(b) of FCC part 15.

Now set the VBW to 10 Hz, while maintaining all of the other instrument settings. This peak
level, once corrected, must comply with the limit specified in Section 15.209 of FCC Part 15. If
the dwell time per channel of the hopping signal is less than 100 ms, then the reading
obtained with the 10 Hz VBW may be further adjusted by a “duty cycle correction factor”,
derived from 20log (dwell time/100 ms), in an effort to demonstrate compliance with the
15.209 limit of FCC part 15.

If the emission on which a radiated measurement must be made is located at the edge of the
authorized band of operation, then the alternative “marker-delta” method may be employed.

Page: 23 of 87



» B DEKRA comeany Report No.: 1642074R-RF-US-P06V01

4.5. Uncertainty

The measurement uncertainty above 1G is defined as = 3.9 dB
3.8dB

I+

below 1G is defined as
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4.6. Test Result

Mode 1: Transmitter-1Mbps(GFSK_DH5)

CH|Antenna| Frequency | Reading |Factor| Measure Limit Margin |Detector
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuV/m) (dBuV/m)
H 4804.0 31.4 8.0 39.4 54(Note3) 14.8 PK
\% 4804.0 31.8 8.0 39.8 54(Note3) 14.1 PK
H 7206.0 294 12.8 42.2 54(Note3) 11.5 PK
0 \% 7206.0 29.7 12.8 42.5 54(Note3) 11.7 PK
H 9608.0 28.3 16.1 44.4 54(Note3) 9.5 PK
\% 9608.0 28.4 16.0 44.4 54(Note3) 9.8 PK
H 4882.0 30.8 8.2 39.0 54(Note3) 15.0 PK
\% 4882.0 31.1 8.2 39.3 54(Note3) 14.6 PK
H 7324.0 29.8 13.0 42.8 54(Note3) 11.2 PK
39 Y, 7323.1 293 | 130 | 423 54(Note3) | 11.9 PK
H 9764.0 26.4 16.2 42.6 54(Note3) 11.2 PK
\% 9764.0 27.0 16.3 43.3 54(Note3) 104 PK
H 4960.0 30.0 8.5 38.5 54(Note3) 15.5 PK
\% 4960.0 30.0 8.5 38.5 54(Note3) 15.6 PK
-8 H 7443.0 28.2 13.2 41.4 54(Note3) 12.6 PK
\% 7440.0 29.5 13.2 42.7 54(Note3) 111 PK
H 9920.0 26.9 16.1 43.0 54(Note3) 11.0 PK
\% 9920.0 26.9 16.1 43.0 54(Note3) 10.7 PK

Note 1: The test frequency range, 9kHz~30MHz, 18 GHz~25GHz, both of the worst case are at
least 6dB below the limits, therefore no data appear in the report.
2: This limit applies for using average detector, if the test result on peak is lower than
average limit, then average measurement needn’t be performed.
3: Measure Level = Reading Level + Factor.
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Mode 2: Transmitter-2Mbps(Pi/4 DQPSK _DH5)

CH|Antenna| Frequency | Reading |Factor| Measure Limit Margin |Detector
(MHz) Level (dB) | Level (dBuV/m) (dB)
(dBuV/m) (dBuV/m)
H 4804.0 31.0 7.9 38.9 54(Note3) 15.1 PK
Vv 4804.0 32.3 8.0 40.3 54(Note3) 13.7 PK
H 7206.0 288 | 128 | 416 54(Note3) | 12.4 PK
0 \% 7206.0 32.0 12.8 44.8 54(Note3) 9.2 PK
H 9608.0 26.9 16.1 43.0 54(Note3) 11.0 PK
\% 9608.0 28.9 16.1 45.0 54(Note3) 9.0 PK
H 4882.0 30.5 8.2 38.7 54(Note3) 15.3 PK
\% 4882.0 30.5 8.2 38.7 54(Note3) 15.3 PK
H 7324.0 28.7 13.0 41.7 54(Note3) 12.3 PK
39 \% 7323.0 28.1 13.0 41.1 54(Note3) 12.9 PK
H 9764.0 28.1 16.3 44.4 54(Note3) 9.6 PK
Vv 9764.0 27.1 16.3 43.4 54(Note3) 10.6 PK
H 4960.0 30.5 8.5 39.0 54(Note3) 15.0 PK
Vv 4960.0 30.1 8.6 38.7 54(Note3) 15.3 PK
28 H 7443.0 29.2 13.2 42.4 54(Note3) 11.6 PK
\% 7440.0 29.0 13.2 42.2 54(Note3) 11.8 PK
H 9920.0 27.1 16.1 43.2 54(Note3) 10.8 PK
\% 9920.0 28.1 16.1 44.2 54(Note3) 9.8 PK

Note 1: The test frequency range, 9kHz~30MHz, 18 GHz~25GHz, both of the worst case are at
least 6dB below the limits, therefore no data appear in the report.
2: This limit applies for using average detector, if the test result on peak is lower than
average limit, then average measurement needn’t be performed.
3: Measure Level = Reading Level + Factor.
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Mode 3: Transmitter-3Mbps(8DPSK_DH5)

CH|Antenna| Frequency | Reading |Factor| Measure Limit Margin |Detector
(MHz) Level (dB) | Level (dBuV/m) (dB)
(dBuV/m) (dBuV/m)
H 4808.0 31.5 8.0 39.2 54(Note3) 14.8 PK
\% 4808.0 31.6 7.9 39.4 54(Note3) 14.6 PK
0 H 7206.0 29.1 12.8 42.0 54(Note3) 12.0 PK
\% 7206.0 29.3 12.8 41.9 54(Note3) 12.1 PK
H 9608.0 28.2 16.1 44.5 54(Note3) 9.5 PK
\% 9608.0 27.8 16.0 43.9 54(Note3) 10.1 PK
H 4882.0 30.6 8.2 38.8 54(Note3) 15.2 PK
Vv 4882.0 30.9 8.2 39.1 54(Note3) 14.9 PK
H 7323.0 28.7 13.0 41.9 54(Note3) 12.1 PK
39 Vv 7323.0 29.5 12.9 42.1 54(Note3) 11.9 PK
H 9764.0 277 | 16.3 | 44.0 54(Note3) | 10.0 PK
\% 9764.0 28.1 15.9 43.9 54(Note3) 10.1 PK
H 4960.0 29.4 8.5 37.8 54(Note3) 16.2 PK
\% 4960.0 30.6 8.6 39.0 54(Note3) 15.0 PK
-8 H 7440.0 29.1 13.2 42.2 54(Note3) 11.8 PK
\% 7440.0 28.8 13.2 42.1 54(Note3) 11.9 PK
H 9920.0 26.8 16.0 42.9 54(Note3) 111 PK
\% 9920.0 28.4 16.0 44.4 54(Note3) 9.6 PK

Note 1: The test frequency range, 9kHz~30MHz, 18GHz~25GHz, both of the worst case are at
least 6dB below the limits, therefore no data appear in the report.
2: This limit applies for using average detector, if the test result on peak is lower than
average limit, then average measurement needn’t be performed.
3: Measure Level = Reading Level + Factor.
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The worst case of Radiated Emission below 1GHz:

Site: CB7

Time: 2016/05/04

Limit: FCC_Part15.109_RE(3m)_ClassB

Margin: O

Probe: CBL6112D_27611(30-1000MHz)

Polarity: Horizontal

EUT: UMA Power: AC 120V/60Hz
Note: Mode 1
20
70
&0
50
[ |
T 40 b
B gprtrip
= 2
£ 20
10
0
-10
-20
30 100 1000
Esienei)
No | Mark | Frequency Measure Reading Over Limit Probe | Cable | Amp Ant Table | Type
(MHz) Level Level Limit (dBuV/m) | (dB/m) | (dB) (dB) Pos Pos
(dBuV/m) (dBuv) (dB) (cm) (deg)
1 34.260 29.454 35.648 | -10.546 40.000 | 16.329 | 0.634 | 23.158 100 90 | QP
2 102.565 19.879 30.586 | -23.621 43.500 | 11.357 | 1.098 | 23.162 100 265 | QP
3 253.865 27.160 35,573 | -18.840 46.000 | 13.179 | 1.710 | 23.302 200 360 | QP
4 524.236 31.231 33.139 | -14.769 46.000 | 18.382 | 2.480 | 22.770 200 38| QP
5 620.235 32.235 33.100 | -13.765 46.000 | 19.000 | 2.730 | 22.595 100 315 | QP
6 * 865.155 35.778 34.708 -10.222 46.000 | 20.430 | 3.240 | 22.600 200 56 QP
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Site: AC2

Time: 2016/05/04

Limit: FCC_Part15.109_RE(3m)_ClassB

Margin: O

Probe: CBL6112D_27611(30-1000MHz)

Polarity: Vertical

EUT: UMA

Power: AC 120V/60Hz

Note: Mode 1

80

70

60

50

1000

T 40
3
2 39
T

£ 20

10

0

-10

-20

30 100
Esienei)
No | Mark | Frequency Measure Reading Over Limit Probe | Cable | Amp Ant Table | Type
(MHz) Level Level Limit (dBuV/m) | (dB/m) | (dB) (dB) Pos Pos
(dBuV/m) (dBuv) (dB) (cm) (deg)

1 38.632 27.666 36.422 | -12.334 40.000 | 13.794 | 0.679 | 23.229 100 155 | QP
2 52.875 25.249 39.764 -14.751 40.000 7.711 | 0.790 | 23.016 100 159 QP
3 253.955 35.973 44371 | -10.027 46.000 | 13.193 | 1.710 | 23.301 200 47 | QP
4 699.366 34.287 34.976 | -11.713 46.000 | 18.901 | 2.940 | 22.530 200 254 | QP
5 819.388 35.513 34.598 | -10.487 46.000 | 20.155 | 3.150 | 22.390 200 345 | QP
6 * 882.861 36.140 35.107 -9.860 46.000 | 20.465 | 3.270 | 22.702 100 56 QP
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5. 20dB Bandwidth

5.1 Test Equipment

20dB Bandwidth / NO.3

Instrument Manufacturer Type No. Serial No. Cal. Due Date

Spectrum Analyzer Agilent N9010A MY48030494  2017.02.04

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

5.2 Test Setup

Spectrum Analyzer

i |_|
H oo= EUT

Non-Conducted
Table

=p (Ground Reference Plang

5.3 Limit

® For frequency hopping systems operating in 2400-2483.5 MHz band, no limitation.

® For frequency hopping systems operating in 902-928 MHz band, the maximum allowed 20
dB bandwidth of the hopping channel is 500 kHz.

® For frequency hopping systems operating in 5725-5850 MHz band, the maximum 20 dB
bandwidth of the hopping channel is 1 MHz.

The 20dB bandwidth must be contained within the frequency band designated in the rule

section under which the equipment is operated.
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5.4 Test Procedure

According to ANSI C63.10: 2013& ANSI C63.4: 2014

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 20dB bandwidth, centered on a hopping channel
RBW 1% of the 20dB bandwidth

VBW RBW

Sweep = auto

Detector function = peak

Trace = max hold

The EUT should be transmitting at its maximum data rate. Allow the trace to stabilize.

Use the marker-to-peak function to set the marker to the peak of the emission. Use the
marker-delta function to measure 20 dB down one side of the emission. Reset the
marker-delta function, and move the marker to the other side of the emission, until it is (as
close as possible to) even with the reference marker level. The marker-delta reading at this
point is the 20 dB bandwidth of the emission. If this value varies with different modes of
operation (e.g., data rate, modulation format, etc.), repeat this test for each variation.

5.5 Uncertainty

The measurement uncertainty is defined as & 1 kHz
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5.6 Test Result
Product UMA
Test Item Occupied Bandwidth
Test Site NO.3
Test Mode Mode 1: Transmitter-1Mbps (GFSK_DH5)
Channel No. Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
00 2402 921.9 859.09
39 2441 9211 862.79
78 2480 921.6 862.79

Aggilent Speztrum Amalyoer
¥ F

Center Freq 2.402000000 GHz

Channel 00 (2402MHz)

- Decmpiad BW

Canter Freq: 2802000000 GHz

Trig: Fraes Fun Hvg|Hald=> 10110

[}
HF Gain:Low EAmen: 20 48

Rel 20.00 dBm

Center 2402 GHz
#Res BW 10 kHz

#VEW 30 kHz

Occupied Bandwidth Total Power

Transmit Freq Error
» dB Bandwidth

859.09 kHz

4.551 kHz OBW Power
921.9 kHz x dB

QL3243 PM A 5, 2005
Radie S1d: Hone

Redia Davice: BTS

Span 3 MHz
Sweep 37.07 ms

6.19 dBm

89,00 %

=20.00 dB
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Aggilent Spectrum Aalyrer - Oecapiod BW
¥

Center Freq 2.441000000 GHz

e
BIFGain:Low

Channel 39 (2441MHz)

Canter Freq: 240 9000000 GHz
Y Trig: Fras Aun Hfurg|Helds 1040
Whmen: 20 48

DL3:E L PM A 5, 2005
Radie S1d: Hone

Redia Davice: BTS

Rel 20.00 dBm

ter 2.441 GHz
5 BW 10 kHz

Occupied Bandwidth

#VEW 30 kHz

Total Power 8.

862.79 kHz

Transmit Freq Error
» dB Bandwidth

-6.851 kHz
921.1 kHz

OBW Power
» dB

80 dBm

89,00 %

=20.00 dB

Aggilent Spectrum Aalyrer - Oecapiod BW
¥

Center Freq 2.480000000 GHz

e
BIFGain:Low

Channel 78 (2480MHz)

Canter Freq: 2 460000000 GHz
Y Trig: Fras Aun Hfurg|Helds 1040
Whmen: 20 48

QL3700 PM
Radie S1d: Hone

Redia Davice: BTS

Rel 20.00 dBm

ter 2.48 GHz
'Res BW 10 kHz

Occupied Bandwidth

#VEW 30 kHz

Total Power 8.

862.79 kHz

Transmit Freq Error
» dB Bandwidth

-6.202 kHz

921.6 kHz

OBW Power
» dB

Sweep 37.07 ms

15 dBm

89,00 %

=20.00 dB
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Product © UMA
Test Item . |Occupied Bandwidth
Test Site : INO.3
Test Mode . [Mode 2: Transmitter-2Mbps (Pi/4 DQPSK_DH5)
Channel No. Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
00 2402 1233 1178.0
39 2441 1232 1174.4
78 2480 1276 1181.5

Channel 00 (2402MHz)

Aggilent Spectrum Aalyrer - Oecapiod BW
-

. ¥ i DILADE2 PM Age 25, 2005
Center Freq 2.402000000 GHz Center Freq: 2402000000 GHz Radio Std: None

o Trig: Fras Run Hvg|Hald=> 10110
PIFGain:L ow FhARen: 20 48 Radis Davice: BTS

Rel 10.00 dBm

#VEW 31 kHz

Cccupied Bandwidth Total Power 3.75 dBm
1.1780 MHz

Transmit Freq Error 6.517 kHz OBW Power 89,00 %

» dB Bandwidth 1.233 MHz » dB -20.00 dB
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Aggilent Spectrum Aalyrer - Oecapiod BW
¥

Center Freq 2.441000000 GHz

e
BIFGain:Low

Channel 39 (2441MHz)

Canter Freq: 240 9000000 GHz
Y Trig: Fras Aun Hfurg|Helds 1040
Whmen: 20 48

QLA L0 PM A 5, 2005
Radie S1d: Hone

Redia Davice: BTS

Rel 10.00 dBm

ter 2.441 GHz
5 BW 20 kHz

Occupied Bandwidth

#VEW 31 kHz

Total Power T.

1.1744 MHz

Transmit Freq Error

x dB Bandwidth 1.2

-5.673 kHz
? MHz

OBW Power
» dB

Span 3 MHz
Sweep 9.4 ms

892 dBm

89,00 %

=20.00 dB

Aggilent Spectrum Aalyrer - Oecapiod BW
¥

Center Freq 2.480000000 GHz

e
BIFGain:Low

Channel 78 (2480MHz)

Canter Freq: 2 460000000 GHz
Y Trig: Fras Aun Hfurg|Helds 1040
Whmen: 20 48

QLAZ
Radie S1d: Hone

Redia Davice: BTS

Rel 10.00 dBm

ter 2.48 GHz
'Res BW 20 kHz

Occupied Bandwidth
1.

Transmit Freq Error
» dB Bandwidth

#VEW 31 kHz

Total Power 8.

15 MHz

=5.091 kHz
1.276 MHz

OBW Power
» dB

28 dBm

89,00 %

=20.00 dB
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Product UMA
Test Item . |Occupied Bandwidth
Test Site NO.3
Test Mode Mode 3: Transmitter-3Mbps (8DPSK_DH5)
Channel No. Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
00 2402 1250 1165.9
39 2441 1256 1178.7
78 2480 1256 1181.4

Aggilent Spoctrum Amalyres
¥ F

Center Freq 2.402000000 GHz

Channel 00 (2402MHz)

- Decmpiad BW

i DLAZTE PM Agr 5, 2005

Canter Fraq: 2402000000 GHz Radie Std: Mone

Y Trig: Fraw Run Hfurg|Helds 1040
Famen: 20 98

BIFGain:Low Redls Davice: BTS

Rel 10.00 dBm

Occupied Bandwidth

Transmit Freq Error
» dB Bandwidth

#VEW 31 kHz

Total Power
1.1659 MHz

5.436 kKHz OEW Power
1.250 MHz x dB
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Aggilent Spectrum Aalyrer - Oecapiod BW
¥

Center Freq 2.441000000 GHz

e
BIFGain:Low

Channel 39 (2441MHz)

Canter Freq: 240 9000000 GHz
Y Trig: Fras Aun Hfurg|Helds 1040
Whmen: 20 48

(DL 30 PM Agw 5, 2005
Radie S1d: Hone

Redia Davice: BTS

Rel 10.00 dBm

ter 2.441 GHz
5 BW 20 kHz

Occupied Bandwidth

#VEW 31 kHz

Total Power 8.

1.1782 MHz

Transmit Freq Error
» dB Bandwidth

=10.183 kHz
1.256 MHz

OBW Power
» dB

Span 3 MHz
Sweep 9.4 ms

10 dBm

89,00 %

=20.00 dB

Aggilent Spectrum Aalyrer - Oecapiod BW
¥

Center Freq 2.480000600 GHz

e
BIFGain:Low

Channel 78 (2480MHz)

Canter Freq: 2 460000800 GHz
Y Trig: Fras Aun Hfurg|Helds 1040
Whmen: 20 48

L.
Radie S1d: Hone

Redia Davice: BTS

Rel 10.00 dBm

ter 2.48 GHz
'Res BW 20 kHz

Occupied Bandwidth
1.

Transmit Freq Error
» dB Bandwidth

#VEW 31 kHz

Total Power 8.

14 MHz
-11.533 kHz
1.256 MHz

OBW Power
» dB

BT dBm

89,00 %

=20.00 dB
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6. Carrier Frequency Separation

6.1.Test Equipment

Carrier Frequency Separation / NO.3

Instrument Manufacturer Type No. Serial No. Cal. Due Date

Spectrum Analyzer Agilent N9010A MY48030494  2017.02.04

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

6.2.Test Setup

Spectrum Analyzer

i |_|
H oo= EUT

Non-Conducted
Table

=p (Ground Reference Plang

6.3.Limit

® Frequency hopping systems shall have hopping channel carrier frequencies separated by
a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may
have hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of
the 20 dB bandwidth of the hopping channel, whichever is greater, provided the systems
operate with an output power no greater than 125mW. The system shall hop to channel
frequencies that are selected at the system hopping rate from a pseudorandomly ordered
list of hopping frequencies. Each frequency must be used equally on the average by each
transmitter. The system receivers shall have input bandwidths that match the hopping
channel bandwidths of their corresponding transmitters and shall shift frequencies in
synchronization with the transmitted signals.
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® For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB
bandwidth of the hopping channel is less than 250 kHz, the system shall use at least 50
hopping frequencies and the average time of occupancy on any frequency shall not be
greater than 0.4 seconds within a 20 second period; If the 20 dB bandwidth of the hopping
channel is 250 kHz or greater, the system shall use at least 25 hopping frequencies and
the average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 10 second period. The maximum allowed 20 dB bandwidth of the hopping
channel is 500 kHz.

® Frequency hopping systems operating in the 5725-5850 MHz band shall use at least 75
hopping frequencies. The maximum 20 dB bandwidth of the hopping channel is 1 MHz.
The average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 30 second period.

6.4.Test Procedure

According to ANSI C63.10: 2013& ANSI C63.4: 2014

The EUT must have its hopping function enabled. Use the following spectrum analyzer
settings:

Span = wide enough to capture the peaks of two adjacent channels

Resolution (or IF) Bandwidth (RBW) 1% of the span

Video (or Average) Bandwidth VBW RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Use the marker-delta function to determine the separation
between the peaks of the adjacent channels.

6.5.Uncertainty

The measurement uncertainty is defined as &= 1 kHz
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6.6. Test Result

Product © [UMA
Test Item . |Carrier Frequency Separation
Test Site : INO.3
Test Mode . Mode 1. Transmitter-1Mbps (GFSK_DH5)
Channel No. Frequency | Carrier Frequency Separation Limit Result
(MHz) (kHz) (kHz)
>25 kHz or Pass
00 2402 1000
2/3 of 20 dB BW
>25 kHz or Pass
39 2441 1000
2/3 of 20 dB BW
>25 kHz or Pass
78 2480 1000
2/3 of 20 dB BW
Channel 00 (2402MHz)
# Agilent T |Freq/thannel

a Mkrl z
Arren 20 AR 9 CenterFreq
Arten 58 dB M 16200000 GHz
Start Freq
239700808 GHz

Stop Freq
248780000 GHz

CF Step
1.860606668 MHz
Autn Man

WLMI'.\- L Freq Offset
.,._ B.00600008 Hz

Signal Track
On 0ff

Copyright 2000-2005 Agilent Technulugles
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Channel 39 (2441MHz)
4 Agilent T |Freg/Channel

Center Freq
2.44100068 GHz

Start Freq
2.43608600 GHz

Stop Freq
2. 44668600 GHz

CF Step
1.00060000 MHz
/ "| TER " | Auto Man

i
hd “ '1“3.

3
||}:|||p‘|

J Freq Offset
FC 'M""“""'I""""'#L ” U o 0peo00ee Hz

Signal Track
On OFf

Copyright 2000-2005 Agilent Technulugles

Channel 78 (2480MHz)

4 Agilent T |Freg/Channel
a Mkrl 7

Center Freq
2.45800000 GHz

Start Freq
2. 47508808 GHz

Stop Freq
2. 48508008 GHz

CF Step
o 1060066000 MHz
|r ™ Auto Man
1

_Jf I |ﬂh‘. l.“ '1m| Fl'eq Offset
BRI 0.00000000 Hz

IJ Pl !l_

Signal Track
On OFf

Copyright 2000-2005 Agilent Technulugles
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Product : [UMA
Test Item . |Carrier Frequency Separation
Test Site : INO.3
Test Mode : Mode 2: Transmitter-2Mbps (Pi/4 DQPSK_DH5)
Channel No. Frequency | Carrier Frequency Separation Limit Result
(MHz) (kHz) (kHz)
>25 kHz or Pass
00 2402 1000
2/3 of 20 dB BW
>25 kHz or Pass
39 2441 1000
2/3 of 20 dB BW
>25 kHz or Pass
78 2480 1000
2/3 of 20 dB BW

Channel 00 (2402MHz)

4 Agilent T |Freq/ Channel

il Center Freq
o 240266688 GHz

Start Freq
2.39708808 GHz

Stop Freq
2. 40708608 GHz

CF Step
1.00000080 MHz
Auto Man

Freq Offset
v 0.08000000 Hz

Signal Track
On OFf

#EH Hz : 1 1 ms (16 I )

Copyright 2000-2005 Agilent Technologies
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Channel 39 (2441MHz)

- Agilent T |Freg/Channel
Mkrl -1,

a T Center Freq

2. 441000068 GHz

Start Freq
2.43608600 GHz

Stop Freq
2. 44668600 GHz

! CF Step
ha AV 1.60000000 MHz
e, B Auto Man

|
i

i/

I

Freq Offset
f.00000008 Hz

Signal Track
On OFf

Copyright 2000-2005 Agilent Technulugles

Channel 78 (2480MH2z)

4 Agilent T |Freg/Channel
a Mkrl 7

Center Freq
2.45800000 GHz

Start Freq
2. 47508808 GHz

Stop Freq
2. 48508008 GHz

CF Step
1.00000088 MHz
Auto Man

Freq Offset
000006608 Hz

Signal Track
On OFf

Copyright 2000-2005 Agilent Technulugles
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Product : [UMA
Test Item . |Carrier Frequency Separation
Test Site : INO.3
Test Mode : Mode 3: Transmitter-3Mbps (8DPSK_DH5)
Channel No. Frequency | Carrier Frequency Separation Limit Result
(MHz) (kHz) (kHz)
>25 kHz or Pass
00 2402 1000
2/3 of 20 dB BW
>25 kHz or Pass
39 2441 1000
2/3 of 20 dB BW
>25 kHz or Pass
78 2480 1000
2/3 of 20 dB BW

Channel 00 (2402MHz)

4 Agilent T |Freq/ Channel

il Center Freq
o 240266688 GHz

Start Freq
2.39708808 GHz

Stop Freq
2. 40708608 GHz

CF Step
1.00000080 MHz
Auto Man

Freq Offset
| 0.00000000 Hz

Signal Track
On OFf
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Channel 39 (2441MHz)
4 Agilent T |Freg/Channel

Center Freq
2.44100068 GHz

Start Freq
2.43608600 GHz

Stop Freq
2. 44668600 GHz

CF Step
1.660008068 MHz
™ Auto Man
|. A Al N
It 1 r“ll Il‘*ﬂ'c"rr,lf"'mll L"'ﬁ

il Y

"

Freq Offset
)| B.00E0a0EE Hz

Signal Track
On OFf

A ] #\/B kHz : 11 ms ( 5)

Copyright 2000-2005 Agilent Technologies

Channel 78 (2480MH2z)
- Agilent T |Freg/Channel

Center Freq
2.43000068 GHz

Start Freq
2. 47568608 GHz

Stop Freq
2. 485086800 GHz

CF Step
1.66068068 MHz
N Futo Man
\dn::'l__lr" ‘111,_,‘l

(S Freq Offset

0.00000000 Hz

|
W

Signal Track
On OFf

)| ] #\/B kHz 0 1 L

Copyright 2000-2005 Agilent Technologies
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7. Number of Hopping Frequencies

7.1.Test Equipment

Number of Hopping Frequencies / NO.3

Instrument Manufacturer Type No. Serial No. Cal. Due Date

Spectrum Analyzer Agilent N9010A MY48030494  2017.02.04

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

7.2.Test Setup

Spectrum Analyzer

i I_[
H oo= EUT

Non-Conducted
Table

=p (Ground Reference Plang

7.3.Limit

® For frequency hopping systems operating in the 2400-2483.5 MHz band shall use at least
15 hopping frequencies.

® For frequency hopping systems operating in 902-928 MHz band shall use at least 50
hopping frequencies.

® For frequency hopping systems operating in the 5725-5850 MHz band shall use at least
75 hopping frequencies.
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7.4.Test Procedure

According to ANSI C63.10: 2013& ANSI C63.4: 2014

The EUT must have its hopping function enabled. Use the following spectrum analyzer
settings:

Span = the frequency band of operation

RBW 1% of the span

VBW RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. It may prove necessary to bread the span up to sections, in order
to clearly show all of the hopping frequencies.

7.5.Uncertainty

The measurement uncertainty is defined as & 1 kHz
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7.6.Test Result

Product © [UMA
Test Item . [Number of Hopping Frequencies
Test Site : INO.3
Test Mode . Mode 1. Transmitter-1Mbps (GFSK_DH5)
Frequency Band| Number of Hopping Frequencies Limit Result
(MHz)
2400 - 2483.5 79 >15 Pass

2402 - 2441 MHz

# Agilent T |Freq/ Channel

Center Freq
242158008 GHz

dBm Atter

m|r|||"-'fl”"|"|||||||"""'I Start Freq

HLAREE LY 'lll () I |J| 'ull L li' I |J 2.46200000 GHz

Ly e |
||f||||||“‘l'l"'| |||||"""'||I|"'

l' ||.| R (] U il

Stop Freq
2441668800 GHz

CF Step
3.96066666 MHz
Auto Man

Freq Offset
A.AARGAREA Hz

Signal Track
On Off

#UBW 1 MHz 1 11 ms pts)

Cupyrlght 2000-2005 Agilent Technologies
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2442 - 2480 MHz

- Agilent T |Freq/ Channel

dBm ] Center Freq
- ' 2.46100000 GHz

iTATATATS

ATt |r|',||.

AL || ||I| || VIO ||rl| Iy || Y Start Freq

] YUV (T | Y 'l il I i RN
Stop Freq
2.46000008 GHz

CF Step
3.50000000 MHz
Auto Man

Freq Offset
000006608 Hz

Signal Track
On OFf

#UBKW 1 MHz

Cupyrlght 2000-2005 Agilent Technologies
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Product UMA
Test Item Number of Hopping Frequencies
Test Site NO.3
Test Mode Mode 2: Transmitter-2Mbps (Pi/4 DQPSK_DH5)

Frequency Band| Number of Hopping Frequencies Limit Result
(MHz)
2400 - 2483.5 79 >15 Pass
2402 - 2441 MHz
# Agilent T |Freq/thanne|

dBm

Y

#Res BH :

YV LRV FERRL ORI IR A a annvitgey  Start Freq

Center Freq
242150000 GHz

¥ Vo

2.40260080 GHz

Stop Freqg
2.44100869 GHz

CF Step
3.90000888 MHz
Auto Man

Freq Offset
f.a0000008 Hz

Signal Track
On 0ff

#yBW 1 MHz : 0 1 ms (1861 pts)

Copyright 2000-2005 Agilent Technologies
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2442 - 2480 MHz

- Agilent T |Freq/ Channel

Center Freq
2.46100068 GHz

dBm Atten 30

‘-".,lr‘l,.-"'\,_.\l'l-f\,-"'\..-'n‘..- ﬂT Jﬂ'u'"\' ‘lﬁ"l““-l’frﬂ" H"~|.-'"‘,-'"‘-'r"'-,-"'H,-""-,.-—'~r"'L.-""'-u"'","'“-u""u""'; J""I"A\-P"‘b"'I"-’ﬂ‘r"""r.lll"ﬂr J-.‘ ‘rl'll ﬂ_nlr ol s t a r t F r e

2.44268000 GHz

Stop Freq
2. 48088600 GHz

CF Step
3.80000000 MHz
Auto Man

Freq Offset
f.00000008 Hz

Signal Track
On OFf

1300 kHz #UBH 1 MHz Sneep L ms (

Copyright 2000-2005 Agilent Technologies
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Product : [UMA
Test Item : Number of Hopping Frequencies
Test Site : INO.3
Test Mode : Mode 3: Transmitter-3Mbps (8DPSK_DH5)
Frequency Band| Number of Hopping Frequencies Limit Result
(MHz)
2400 - 2483.5 79 >15 Pass

2402 - 2441 MHz

# Agilent T [Freq/Channel

dBrm : Center Freq
- : 242150000 GHz

- s o T T P LT
n v(",ll"-.ln'ﬁ"lf l"."""l.ir |1|| I",Ir"‘.,- -"H_r W rllhﬂl\\‘l 1 'IP".J-J"'\.' '-..' l..-‘ I I" l.hla '.,‘F L J l_rl Lu" \JI TRTA ¥ L

) TATATAT AT VAT Start Freq

' 240200000 GHz

Stop Freqg
2.44100869 GHz

CF Step
3.90000888 MHz
Auto Man

Freq Offset
f.a0000008 Hz

Signal Track
On 0ff
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2442 - 2480 MHz

- Agilent T |Freq/ Channel

Center Freq
2.46100008 GHz

dEm Atte

7% |ﬂd’| e 7 Iy s ;I Y 'L| vy 'Hll"l v 1, i iy I\'-‘I- P .-"-,F,1"'..r,|'l,v.-"|_.l,'\*,II'L‘_,'\'I.III)"-.'IJ" Start Fre

2.44268000 GHz

Stop Freq
2. 48088000 GHz

CF Step
3.50000000 MHz
Auto Man

Freq Offset
000006608 Hz

Signal Track
On OFf

#UBKW 1 MHz

Cupyrlght 2000-2005 Agilent Technologies
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8. Time of Occupancy (Dwell Time)
8.1.Test Equipment

Time of Occupancy (Dwell Time) / NO.3

Instrument Manufacturer Type No. Serial No. Cal. Due Date

Spectrum Analyzer Agilent N9010A MY48030494  2017.02.04

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

8.2.Test Setup

Spectrum Analyzer

.\,i": |_|
“H oo = EUT

Non-Conducted
Table

=p (Ground Reference Plang

8.3.Limit

® For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB
bandwidth of the hopping channel is less than 250 kHz, the system shall use at least 50
hopping frequencies and the average time of occupancy on any frequency shall not be
greater than 0.4 seconds within a 20 second period; If the 20 dB bandwidth of the hopping
channel is 250 kHz or greater, the system shall use at least 25 hopping frequencies and
the average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 10 second period. The maximum allowed 20 dB bandwidth of the hopping
channel is 500 kHz.

® Frequency hopping systems operating in the 5725-5850 MHz band shall use at least 75
hopping frequencies. The maximum 20 dB bandwidth of the hopping channel is 1 MHz.
The average time of occupancy on any frequency shall not be greater than 0.4 seconds
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within a 30 second period.

® Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.
The average time of occupancy on any channel shall not be greater then 0.4 seconds
within a period of 0.4 seconds multiplied by the number of hopping channels employed.
Frequency hopping systems may avoid or suppress transmissions on a particular hopping
frequency provided that a minimum of 15 channels are used.

8.4.Test Procedure

According to ANSI C63.10: 2013& ANSI C63.4: 2014

The EUT must have its hopping function enabled. Use the following spectrum analyzer
settings:

Span = zero span, centered on a hopping channel

RBW = 1MHz

VBW RBW

Sweep = as hecessary to capture the entire dwell time per hopping channel

Detector function = peak

Trace = max hold

If possible, use the marker-delta function to determine the dwell time. If this value varies with
different modes of operation (e.g., data rate, modulation format, etc.), repeat this test for each
variation.

8.5.Uncertainty

The measurement uncertainty is defined as & 0.1 us
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8.6.Test Result

Product : [JUMA
Test Item : [Time of Occupancy (Dwell Time)
Test Site : INO.3
Test Mode . [Transmitter-1Mbps (GFSK_DH1)
Channel No. Frequency Time of Occupancy Limit Result
(MHZz) (ms) (ms)
39 2441 363.51 < 400 Pass

Test Time Period: 0.4*79=31.6sec.
® 2441MHz, The Maximum Occupancy Time Within 31.6sec: 2.885ms*126 =363.51msec

Channel 39 (2441MHz)-(DH1)
It,,u.- Spocirum Analyrer - Swopl SA

Center Frag 2.441000000 GHz
PO Fasi e 10Hg: Frae Run
W Geadinc] oo Mitan; 20 48

Ref Offset 7 dB
Rel 15.00 dBm

Center 2.441000000 GHz ' Span 0 Hz.
Res BW 1.0 MHz #VBW 1.0 MHz Sweep BA467 ms (40001 pis)

STATLS.
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ilent frums Amalyres - Swopl 5K
Li P!
¥ A

Center Freq 2.441000000 GHz

Ref Offset 7 dB
Rel 15.00 dBm

Center 2.44 1000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz"

D20000 PM Agr 75, 2015

TRALE
TriE
(=2

Span 0 Hz

Sweep 31.60 s (40001 pis)

STATLS.
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Product : [UMA
Test Item . [Time of Occupancy (Dwell Time)
Test Site : INO.3
Test Mode . [Transmitter-1Mbps (GFSK_DH3)
Channel No. Frequency Time of Occupancy Limit Result
(MHz) (ms) (ms)
39 2441 327.978 <400 Pass

Test Time Period: 0.4*79=31.6sec.
® 2441MHz, The Maximum Occupancy Time Within31.6sec: 2.877ms*114 =327.978msec

Channel 39 (2441MHz) - (DH3)

Aggilent Spectrum Aalyrer - Swapl Sk
¥

Center Freq 2.441000000 GHz
PHO; Fasi == Trig: Frae Run
W Geadinc] oo Mitan; 20 48

Ref Offset 7 dB
Rel 15.00 dBm

Center 2441000000 GHz Span 0 Hz.
Res BW 1.0 MHz #VBW 1.0 MHz" Sweep 10,00 ms (40001 pts)

STATLS.
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ilent frums Amalyres - Swopl 5K
Li P!
¥ A

Center Freq 2.441000000 GHz

Ref Offset 7 dB
Rel 15.00 dBm

Center 2.44 1000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz"

Span 0 Hz
Sweep 31.60 s (40001 pis)

STATLS.
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Product : [UMA
Test Item . [Time of Occupancy (Dwell Time)
Test Site : INO.3
Test Mode . [Transmitter-1Mbps (GFSK_DH5)
Channel No. Frequency Time of Occupancy Limit Result
(MHz) (ms) (ms)
39 2441 321.23 <400 Pass

Test Time Period: 0.4*79=31.6sec.
® 2441MHz, The Maximum Occupancy Time Within 31.6sec: 2.894ms*111 =321.23msec

Channel 39 (2441MHz) - (DH5)
It_,,u.- Spocirum Analyrer - Swopl SA

Center Frag 2.441000000 GHz
PO Fasi e 10Hg: Frae Run
W Geadinc] oo Mitan; 20 48

Ref Offset 7 dB
Rel 15.00 dBm

Center 2.441000000 GHz ' N Span 0 Hz.
Res BW 1.0 MHz #VBW 1.0 MHz" Sweep 10,00 ms (40001 pts)

STATLS.
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Aggilent Spectrum Aalyrer - Swapl Sk
¥ RF

SwesplControl

.Swaap Time 31.60 s

Sweep Time
3608
Ref Offset 7 dB
Rel 15.00 dBm

Center 2.44 1000000 GHz ’ Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz" Sweep 31.60 s (40001 pis)

=at STATLS.
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9. Peak Output Power
9.1.Test Equipment

Peak Output Power / NO.3

Instrument Manufacturer Type No. Serial No. Cal. Due Date

Spectrum Analyzer Agilent N9010A MY48030494  2017.02.04

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

9.2.Test Setup

Spectrum Analyzer

i |_|
H oo= EUT

Non-Conducted
Table

=p (Ground Reference Plang

9.3.Limit

® For frequency hopping systems operating in the 2400-2483.5 MHz band employing at
least 75 non-overlapping hopping channels, and all frequency hopping systems in the
5725-5850 MHz band: 1 watt. For all other frequency hopping systems in the 2400-2483.5
MHz band: 0.125 watts.

® For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems
employing at least 50 hopping channels; and, 0.25 watts for systems employing less than
50 hopping channels, but at least 25 hopping channels.

Note: the conducted output power limit specified above is based on the use the antennas with
directional gains that do not exceed 6 dBi are used, the conducted output power from
the intentional radiator shall be reduced below the stated values above, as appropriate,
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by the amount in dB that the directional gain of antenna exceeds 6 dBi.

9.4.Test Procedure

According to ANSI C63.10: 2013& ANSI C63.4: 2014

Use the following spectrum analyzer settings:

Span = approximately 5 times the 20dB bandwidth, centered on a hopping channel

RBW the 20 dB bandwidth of the emission being measured.

VBW RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Use the marker-to-peak function to set the marker to the peak of
the emission. The indicated level is the peak output power (don't forget added the external
attenuation and cable loss).

9.5.Uncertainty

The measurement uncertainty is defined as &= 1.0 dB
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9.6.Test Result

Product : [UMA
Test Item . [Power Output
Test Site : INO.3
Test Mode . Mode 1: Transmitter-1Mbps (GFSK_DH5)
Channel No. | Frequency | Measurement Power Limit Result
(MHz) Output (dBm)
(dBm)
0 2402 2.155 30.00 Pass
39 2441 5.129 30.00 Pass
78 2480 6.467 30.00 Pass
DH5 2402MHz
e i e it e . e 2 ek

Peak Search

Marker 1 2.402150000000 GHz Avg Type: Log-Par
PHO: Fast Trig: Fraee Run AypiHodd: > 1000100

IFhsisdcm = Atian: 10 dB

Ref Offset 31 dB
Rel 31.00 dBm

Center 2.402000 GHz : Span 10,00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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DH5 2441MHz

™= Keysight Spectrum Anshzer - Swepd SA 5 i

-Marl-uar 1 2.440760000000 GHz Avg Type: Log-Par
FHO: Fast e TTHQ: FresRun AvgHoed:= 1001100

IF Gl oo Aren: 10 898

Ref Dfget 31 4B
Ref 31.00 dBm

A

Center 2.441000 GHz Span 10,00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

DH5 2480MHz

™= Keysight Spectrum Anshzer - Swepd SA 5 i

-Marl-uar 1 2479780000000 GHz Avg Type: Log-Par
FHO: Fast e TTHQ: FresRun AvgHoed:= 1001100

IF Gl oo Aren: 10 898
Mkr1 2.4

Ref Dfget 31 4B
Ref 31.00 dBm

A

Center 2480000 GHz Span 10,00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

(¥ STK
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Product : [UMA

Test Item . |Power Output

Test Site : INO.3

Test Mode : Mode 2: Transmitter-2Mbps (Pi/4 DQPSK_DH5)

Channel No. | Frequency | Measurement Power Limit Result
(MH2z) Output (dBm)
(dBm)

0 2402 0.376 30.00 Pass
39 2441 4.279 30.00 Pass
78 2480 5.645 30.00 Pass

2DH5 2402MHz

— EEyighl Spectrum Analyzer « Swep 54 . E

— Peak Search

Marker 1 2.402220000000 GHz Avg Type: Log-Par
M Fasi Trig: Fras Run AvgHodd: = 100100

IFhssdow — Aten: 10 8
Ref Cffset 31 0B Mir1 2
Rel 31.00 dEm

Center 2.402000 GHz : Span 10,00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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2DH5 2441MHz

™= Keysight Spectrum Anshzer - Swepd SA 5 i

-Marl-uar 1 2.440860000000 GHz Avg Type: Log-Par
FHO: Fast e TTHQ: FresRun AvgHoed:= 1001100

IF Gl oo Aren: 10 898

Ref Offset 31 4B Mkl 2.44

Ref 31.00 dBm 4.

A

Center 2.441000 GHz Span 10,00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

2DH5 2480MHz

™= Keysight Spectrum Anshzer - Swepd SA 5 i

-Marl-uar 1 2479880000000 GHz Avg Type: Log-Par
FHO: Fast e TTHQ: FresRun AvgHoed:= 1001100

IF Gl oo Aren: 10 898
Mkr1 2.4

Ref Dfget 31 4B
Ref 31.00 dBm

A

Center 2480000 GHz Span 10,00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

(¥ STK
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Product : [UMA
Test Item . |Power Output
Test Site : INO.3
Test Mode : Mode 3: Transmitter-3Mbps (8DPSK_DH5)
Channel No. | Frequency | Measurement Power Limit Result
(MH2z) Output (dBm)
(dBm)
0 2402 0.677 30.00 Pass
39 2441 4.535 30.00 Pass
78 2480 5.887 30.00 Pass

3DH5 2402MHz

o Kytight Soectrum Snabier - Swept 54 =

Marker 1 2.402120000000 GHz Avg Type: Log-Par
M Fasi Trig: Fras Run AvgHodd: = 100100

IFhsisdcm = Atian: 10 dB
Mkr1 E.-‘i_l:

Ref Offset 31 dB ;
i

Rel 31.00 dBm

Center 2.402000 GHz Span 10,00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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3DH5 2441MHz

™= Keysight Spectrum Anshzer - Swepd SA 5 i

-Marl-uar 1 2.440980000000 GHz Avg Type: Log-Par
FHO: Fast e TTHQ: FresRun AvgHoed:= 1001100

IF Gl oo Aren: 10 898

Ref Dfget 31 4B
Ref 31.00 dBm

A

Center 2.441000 GHz Span 10,00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

3DH5 2480MHz

™= Keysight Spectrum Anshzer - Swepd SA 5 i

-Marl-uar 1 2479870000000 GHz Avg Type: Log-Par
FHO: Fast e TTHQ: FresRun AvgHoed:= 1001100

IF Gl oo Aren: 10 898
Mkr1 2.4

Ref Dfget 31 4B
Ref 31.00 dBm

A

Center 2480000 GHz Span 10,00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

(¥ STK
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10. Emissions in non-restricted frequency bands

10.1 Test Equipment

Emissions in non-restricted frequency bands / NO.3

Instrument Manufacturer Type No. Serial No. Cal. Due Date

Spectrum Analyzer Agilent N9010A MY48030494  2017.02.04

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

10.2 Test Setup

Spectrum Analyzer

.\,i": I_l
1 oo = EUT

Non-Conducted
Table

=p (Ground Reference Plang

10.3Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted or a radiated measurement, provided the transmitter demonstrates compliance with
the peak conducted power limits. If the transmitter complies with the conducted power limits
based on the use of RMS averaging over a time interval, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
Section 15.209(a) of FCC part 15 is not required.
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10.4 Test Procedure

According to ANSI C63.10: 2013.

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious
emissions (e.g., harmonics) from the lowest frequency generated in the EUT up through the
10" harmonic. Typically, several plots are required to cover this entire span.

RBW = 100 kHz

VBW RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Set the marker on the peak of any spurious emission recorded.
The level displayed must comply with the limit specified in this section.

10.5 Uncertainty

The measurement uncertainty is defined as &= 1.0 dB
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10.6 Test Result

Product © [UMA
Test Item . [Emissions in non-restricted frequency bands
Test Site : INO.3
Test In-Band Out-Band o
Frequency [a]-[b] Limit
Mode |Channel |Frequency PSD[a] PSD[b] Result
(MHz) (dB) (dB)
(MHz) | (dBm/100kHz) (dBm/100kHz)
1 00 2402 2.17 2400.00 -42.62 44.79 >20 Pass
1 78 2480 6.46 2483.50 -49.06 55.52 >20 Pass
2 00 2402 -1.09 2400.00 -46.91 45.82 >20 Pass
2 78 2480 4.78 2483.50 -48.37 53.15 >20 Pass
3 00 2402 -1.02 2400.00 -47.69 46.67 >20 Pass
3 78 2480 4.86 2483.50 -48.58 53.44 >20 Pass

Note: The worst case of Emissions in non-restricted frequency bands as below:

Mode 1 CHO0(2402MHz)

— Eryiight Spectnum Analyzer - Swept 54

Center Freq 2.400000000 GHz Avg Type: Log-Par
MLk Wide L, 17H: Free Run AvgHodd: = 100100

IFhaintcn = Atian: 10 d8

Ref Dset 31 9B
Ref 31.00 dBm

Span 10.00 MHz|
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

ZA0E 17 GHz | 2,165 dBm_
2400 00 GHz | 42623 dBm,

"k mk

=at

Note: The above test pattern is synthesized by multiple of the frequency range.
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11 Radiated Emission Band Edge

11.1 Test Equipment

XRadiated Emission Band Edge / CB7

Instrument Manufacturer Type No. Serial No. Cal. Due Date
Spectrum Analyzer Agilent N9010A MY48030494  2017.02.04
Preamplifier Miteq NSP1800-25 1364185 2017.05.03
Preamplifier QuieTek AP-040G CHM-0906001 [2017.05.03
Bilog Antenna Teseq GmbH CBL6112D 27612 2016.10.15
Broad-Band Horn

Antenna Schwarzbeck BBHA9120D 733 2017.02.26
DRG Horn ETS-Lindgren 3117 00167055 2016.07.16
Broad-Band Horn

Antenna Schwarzbeck BBHA9170 294 2017.03.01
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC5-C1 2017.03.01
Coaxial Cable Huber+Suhner SUCOFLEX 106 IAC5-C2 2017.03.01
Coaxial Cable Huber+Suhner SUCOFLEX 102 IAC5-C3 2016.08.07
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11.2 Test Setup

T |
1mtoqm (Antenna Tower)
Antenna " i
= | EUT l _________ _ | Pre-Amplifier

T [ 1

150 cim Mommmene—s: gy, =———3

(Turntable) - —

s==p  (GroundPlane [T OO0

Spectrum Analyzer| 5 on [Controlled——

11.3 Limit

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a) of FCC
part 15, must also comply with the radiated emission limits specified in Section 15.209(a) of
FCC part 15.

11.4 Test Procedure

According to ANSI C63.10: 2013& ANSI C63.4: 2014

This test is required for any spurious emission or modulation product that falls in a Restricted
Band, as defined in Section 15.205 of FCC part 15. It must be performed with the highest gain
of each type of antenna proposed for use with the EUT. Use the following spectrum analyzer
settings:

Span = wide enough to fully capture the emission being measured

RBW = 1 MHz for f 1 GHz, 100 kHz for f < 1GHz

VBW RBW

Sweep = auto

Detector function = peak

Trace = max hold

Follow the guidelines in ANSI C63.4 with respect to maximizing the emission by rotating the
EUT, measuring the emission while the EUT is situated in three orthogonal planes (if
appropriate), adjusting the measurement antenna height and polarization, etc. A pre-amp and
a high pass filter are required for this test, in order to provide the measuring system with
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sufficient sensitivity. Allow the trace to stabilize. The peak reading of the emission, after being
corrected by the antenna factor, cable loss, pre-amp gain, etc., is the peak field strength,
which must comply with the limit specified in Section 15.35(b) of FCC part 15.

Now set the VBW to 10 Hz, while maintaining all of the other instrument settings. This peak
level, once corrected, must comply with the limit specified in Section 15.209 of FCC Part 15. If
the dwell time per channel of the hopping signal is less than 100 ms, then the reading
obtained with the 10 Hz VBW may be further adjusted by a “duty cycle correction factor”,
derived from 20log (dwell time/100 ms), in an effort to demonstrate compliance with the
15.209 limit of FCC part 15.

If the emission on which a radiated measurement must be made is located at the edge of the
authorized band of operation, then the alternative “marker-delta” method may be employed.

11.5 Uncertainty

The measurement uncertainty above 1G is defined as = 3.9 dB

below 1G is defined as 3.8dB

I+

11.6 Test Result

All of the test result shown indicates the worst case, and spectrum analyzer parameters setting as

shown below:

Peak detector: RBW = 1MHz, VBW = 3MHz, sweep time = 200ms;

Average = Peak Measure Level+ Duty Factor

Duty Factor= 20*LOG(Pulse Number*On Time/100)= -31.7dB in worst condition in normal use.
Pulse Number

A Spartram natyrer - Seerpt 4

(:'!unl:nr Freq 2. 480000000 GHz
= Trig: Fres Run

0 b -
B Gale e Attary 70 dl

Rsf Difaet 7 4B
Ref 15.00 dBm

Pl el et ™ TS e syl it i AT

{center ZAZ0000000 GHz Span 0 Hz
[Res BW 1.0 MHz Sweap 100.0 ms (1001 pts)
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Site: CB7

Time: 2016/04/20

Limit: FCC_Part15.209_RE(3m)_ClassB

Margin: O

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: UMA

Power: AC 120V/60Hz

Note: Model Transmit at channel 2402Mhz by DH5

120
E 80
=
=i
T
5 0
50
40
30
20
2310 2405
Erequency(Mbz)|
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 2373.080 51.403 13.513 -22.597 74.000 37.890 PK
2 2390.000 49.805 11.942 -24.195 74.000 37.863 PK
3 * 2402.198 96.207 58.367 N/A N/A 37.840 PK
No | Mark Frequency Peak Level AV Level Over Limit Limit Duty Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 2373.080 51.403 19.703 -34.297 54.000 -31.70 AV
2 2390.000 49.805 18.105 -35.895 54.000 -31.70 AV
3 * 2402.198 96.207 64.507 N/A N/A -31.70 AV
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Site: CB7

Time: 2016/04/20

Limit: FCC_Part15.209_RE(3m)_ClassB

Margin: O

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: UMA

Power: AC 120V/60Hz

Note: Model Transmit at channel 2402Mhz by DH5

120
T 80
=3
2 79 k
T
E 60
50 [ b oy Lk brd o "l'l‘l _l.vrdm Lick s 1 skl 4 TN "L e W T vy FRTIY i ey .:*‘hu ol ol
40
30
20
2310 2405
Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuVv) (dB) (dBuV/m) (dB)
1 2384.575 51.219 13.335 -22.781 74.000 37.883 PK
2 2390.000 49.178 11.315 -24.822 74.000 37.863 PK
3 * 2401.913 98.107 60.267 N/A N/A 37.840 PK
No | Mark Frequency Peak Level Over Limit Limit Duty Factor Type
AV Level
(MHz) (dBuVv/m) (dB) (dBuV/m) (dB)
(dBuv)
1 2384.575 51.219 19.519 -34.481 54.000 -31.70 AV
2 2390.000 49.178 17.478 -36.522 54.000 -31.70 AV
3 * 2401.913 98.107 66.407 N/A N/A -31.70 AV
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Site: CB7

Time: 2016/04/20

Limit: FCC_Part15.209_RE(3m)_ClassB

Margin: O

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: UMA

Power: AC 120V/60Hz

Note: Model Transmit at channel 2480Mhz by DH5

120
T 80
=3
]
T
E 60
50
40
30
20
2478 2500
Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuVv) (dB) (dBuV/m) (dB)
1 * 2479.870 101.263 63.250 N/A N/A 38.013 PK
2 2483.500 54.072 16.034 -19.928 74.000 38.038 PK
No | Mark Frequency Peak Level AV Level Over Limit Limit Duty Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuVv/m) (dB)
1 2479.870 101.263 69.563 N/A N/A -31.70 AV
2 * 2483.500 54.072 22.372 -31.628 54.000 -31.70 AV
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Site: CB7

Time: 2016/04/20

Limit: FCC_Part15.209_RE(3m)_ClassB

Margin: O

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: UMA

Power: AC 120V/60Hz

Note: Model Transmit at channel 2480Mhz by DH5

120
E &80
=
]
T
5 0
50
40
30
20
2478 2500
Eirgueney{MiT )
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuVv/m) (dBuv) (dB) (dBuVv/m) (dB)
1 * 2480.255 100.038 62.023 N/A N/A 38.015 PK
2 2483.500 53.482 15.444 -20.518 74.000 38.038 PK
No | Mark Frequency Peak Level AV Level Over Limit Limit Duty Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuVv/m) (dB)
1 * 2480.255 100.038 68.338 N/A N/A -31.70 AV
2 2483.500 53.482 21.782 -32.218 54.000 -31.70 AV
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Site: CB7

Time: 2016/04/20

Limit: FCC_Part15.209_RE(3m)_ClassB

Margin: O

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: UMA

Power: AC 120V/60Hz

Note: Model Transmit at channel 2402Mhz by 2DH5

120
E &80
=
]
T
5 0
50 okl b A o (TSN WL TR SN RPN T aee SFOTEPY UPUTPREROR PPSH YFPURPT RPTVRDOR B Y PP R TN Y
40
30
20
2310 2405
Eirgueney{MiT )
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuVv/m) (dBuv) (dB) (dBuVv/m) (dB)
1 2381.772 50.916 13.022 -23.084 74.000 37.894 PK
2 2390.000 50.461 12.598 -23.539 74.000 37.863 PK
3 * 2402.198 96.030 58.190 N/A N/A 37.840 PK
No | Mark Frequency Peak Level AV Level Over Limit Limit Duty Factor Type
(MHz) (dBuVv/m) (dBuv) (dB) (dBuV/m) (dB)
1 2381.772 50.916 19.216 -34.784 54.000 -31.70 AV
2 2390.000 50.461 18.761 -35.239 54.000 -31.70 AV
3 * 2402.198 96.030 64.33 N/A N/A -31.70 AV
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Site: CB7

Time: 2016/04/20

Limit: FCC_Part15.209_RE(3m)_ClassB

Margin: O

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: UMA

Power: AC 120V/60Hz

Note: Model Transmit at channel 2402Mhz by 2DH5

120
E &80
=
]
T
5 0
50 Ly gt e P W quﬂ‘_.l. s "_JA 1, ',,,.i.ul.. AW JF IV | Y 7 W
40
30
20
2310 2405
Eirgueney{MiT )
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuVv/m) (dBuv) (dB) (dBuVv/m) (dB)
1 2376.690 51.610 13.700 -22.390 74.000 37.911 PK
2 2390.000 49.659 11.796 -24.341 74.000 37.863 PK
3 * 2402.198 93.924 56.084 N/A N/A 37.840 PK
No | Mark Frequency Peak Level AV Level Over Limit Limit Duty Factor Type
(MHz) (dBuVv/m) (dBuv) (dB) (dBuV/m) (dB)
1 2376.690 51.610 19.91 -34.09 54.000 -31.70 AV
2 2390.000 49.659 17.959 -36.041 54.000 -31.70 AV
3 * 2402.198 93.924 62.224 N/A N/A -31.70 AV
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Site: CB7

Time: 2016/04/20

Limit: FCC_Part15.209_RE(3m)_ClassB

Margin: O

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: UMA

Power: AC 120V/60Hz

Note: Model Transmit at channel 2480Mhz by 2DH5

120
E 80
3 ¢
Hi0
T
5 0
50 kel . LIILrA‘ v A s dn Py i " J|I11JI P TN it b ity
40
30
20
2478 2500
Erequency(Mbz)|
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 * 2480.079 99.949 61.935 N/A N/A 38.014 PK
2 2483.500 53.499 15.461 -20.501 74.000 38.038 PK
No | Mark Frequency Peak Level AV Level Over Limit Limit Duty Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 * 2480.079 99.949 68.249 N/A N/A -31.70 AV
2 2483.500 53.499 21.799 -32.201 54.000 -31.70 AV

Page: 82 of 87




ﬂp DEKRA codmpany

Report No.: 1642074R-RF-US-P06V01

Site: CB7

Time: 2016/04/20

Limit: FCC_Part15.209_RE(3m)_ClassB

Margin: O

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: UMA

Power: AC 120V/60Hz

Note: Model Transmit at channel 2480Mhz by 2DH5

120

B0

Level(dBuV/m)
3
=

50

wl A bl A
Bl At ik ™

o

40
30
20
2478 2500
Erequency(Mbz)|
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuVim) (dBuv) (dB) (dBuV/m) (dB)
1 * 2479.914 98.419 60.406 N/A N/A 38.013 PK
2 2483.500 52.793 14.755 -21.207 74.000 38.038 PK
No | Mark Frequency Peak Level AV Level Over Limit Limit Duty Factor Type
(MHz) (dBuVv/m) (dBuv) (dB) (dBuVv/m) (dB)
1 * 2479.914 98.419 66.719 N/A N/A -31.70 AV
2 2483.500 52.793 21.093 -32.907 54.000 -31.70 AV
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Site: CB7

Time: 2016/04/20

Limit: FCC_Part15.209_RE(3m)_ClassB

Margin: O

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: UMA

Power: AC 120V/60Hz

Note: Model Transmit at channel 2402Mhz by 3DH5

120
T 80
‘>;._
=0
T
E 60
50
40
30
20
2310 2405
Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuVv) (dB) (dBuV/m) (dB)
1 2372.890 51.796 13.907 -22.204 74.000 37.889 PK
2 2390.000 49.633 11.770 -24.367 74.000 37.863 PK
3 * 2402.055 96.567 58.727 N/A N/A 37.840 PK
No | Mark Frequency Peak Level AV Level Over Limit Limit Duty Factor Type
(MHz) (dBuVv/m) (dBuv) (dB) (dBuV/m) (dB)
1 2372.890 51.796 20.096 -33.904 54.000 -31.70 AV
2 2390.000 49.633 17.933 -36.067 54.000 -31.70 AV
3 * 2402.055 96.567 64.867 N/A N/A -31.70 AV
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Site: CB7

Time: 2016/04/20

Limit: FCC_Part15.209_RE(3m)_ClassB

Margin: O

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: UMA

Power: AC 120V/60Hz

Note: Model Transmit at channel 2402Mhz by 3DH5

120
E &80
‘>;._
]
T
5 0
S50 g g s bty s A i ok b i B A ol
40
30
20
2310 2405
Eirgueney{MiT )
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuVv/m) (dBuv) (dB) (dBuVv/m) (dB)
1 2384.718 51.312 13.429 -22.688 74.000 37.883 PK
2 2390.000 50.044 12.181 -23.956 74.000 37.863 PK
3 * 2401.865 93.506 55.666 N/A N/A 37.840 PK
No | Mark Frequency Peak Level AV Level Over Limit Limit Duty Factor Type
(MHz) (dBuVv/m) (dBuv) (dB) (dBuV/m) (dB)
1 2384.718 51.312 19.612 -34.388 54.000 -31.70 AV
2 2390.000 50.044 18.344 -35.656 54.000 -31.70 AV
3 * 2401.865 93.506 61.806 N/A N/A -31.70 AV
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Site: CB7 Time: 2016/04/20

Limit: FCC_Part15.209_RE(3m)_ClassB Margin: O

Probe: Horn_3117_00167055(1-18GHz) Polarity: Horizontal

EUT: UMA

Power: AC 120V/60Hz

Note: Model Transmit at channel 2480Mhz by 3DH5

120
E 80
z
Hi0
T
g &
50 Haturbonbaraton i il s s bl AT b b et btttk
40
30
20
2478 2500
FrequencylMiiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 * 2480.046 100.377 62.363 N/A N/A 38.014 PK
2 2483.500 51.994 13.956 -22.006 74.000 38.038 PK
3 2483.676 54.014 15.975 -19.986 74.000 38.040 PK
No | Mark Frequency Peak Level AV Level Over Limit Limit Duty Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 * 2480.046 100.377 68.677 N/A N/A -31.70 AV
2 2483.500 51.994 20.294 -33.706 54.000 -31.70 AV
3 2483.676 54.014 22.314 -31.686 54.000 -31.70 AV
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Site: CB7

Time: 2016/04/20

Limit: FCC_Part15.209_RE(3m)_ClassB

Margin: O

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: UMA

Power: AC 120V/60Hz

Note: Model Transmit at channel 2480Mhz by 3DH5

120
E &80
=
2 7of
T
g &
50 " Il"LIJ 1.1. IR Y IT) |J.._.1.L |1|_|M'¢4_L‘|=.i‘_‘ (™ NP PN ) ¥ RRTH [ WP ) 'l!-r-l'llilll .
40
30
20
2478 2500
Eirgueney{MiT )
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuVv/m) (dBuv) (dB) (dBuVv/m) (dB)
1 * 2479.980 98.515 60.502 N/A N/A 38.013 PK
2 2483.500 51.508 13.470 -22.492 74.000 38.038 PK
No | Mark Frequency Peak Level AV Level Over Limit Limit Duty Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuVv/m) (dB)
1 * 2479.980 98.515 66.815 N/A N/A -31.70 AV
2 2483.500 51.508 19.808 -34.192 54.000 -31.70 AV
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