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2 Test Summary

Test Items Test Requirement Result

15.205(a)
Spurious Radiated Emissions 15.209 PASS

15.247(d)
Band edge Emissions 15.247(d) PASS
Conducted Emissions 15.207 PASS

_ 15.215¢c
20dB Bandwidth PASS

15.247(a)(1)
Maximum Peak Output Power 15.247(b)(1) PASS
Frequency Separation 15.247(a)(1) PASS
Number of Hopping Frequency 15.247(a)(1)(iii) PASS
Dwell time 15.247(a)(1)(iii) PASS
Maximum Permissible Exposure
, 1.1307(b)(1) PASS
(Exposure of Humans to RF Fields)
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3 General Information

3.1

Product Name
Model No.

Brand Name
Model Description

Operation Frequency

Type of Modulation

Oscillator

Antenna installation

Bluetooth version
Antenna Gain
hardware version
Software version

Serial number

3.2 Details of E.U.T.

Technical Data

3.3 Channel List

General Description of E.U.T.

: Bluetooth Speaker

: SP2851

: Jonter , Steren , ARGENTO SC
. Series Production

: 2400MHz ~ 2483MHz,79 channels in total, separated by 1MHz
: GFSK, Pi/ADQPSK, 8DPSK

: 26MHz for RF module
: PCB Printed Antenna
:EDR+2.1

:0dBi

V3.0

V2.9

01

1 (1)DC 3.7V from battery
(2)AC 100-240V, 0.5A

Channel Frequency Channel Frequency | Channel | Frequency | Channel | Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
1 2402 2 2403 3 2404 4 2405
5 2406 6 2407 7 2408 8 2409
9 2410 10 2411 11 2412 12 2413
13 2414 14 2415 15 2416 16 2417
17 2418 18 2419 19 2420 20 2421
21 2422 22 2423 23 2424 24 2425
25 2426 26 2427 27 2428 28 2429
29 2430 30 2431 31 2432 32 2433
33 2434 34 2435 35 2436 36 2437
37 2438 38 2439 39 2440 40 2441
41 2442 42 2443 43 2444 44 2445
45 2446 46 2447 47 2448 48 2449
49 2450 50 2451 51 2452 52 2453
53 2454 54 2455 55 2456 56 2457
57 2458 58 2459 59 2460 60 2461
61 2462 62 2463 63 2464 64 2465
65 2466 66 2467 67 2468 68 2469
69 2470 70 2471 71 2472 72 2473
73 2474 74 2475 75 2476 76 2477

77 2478 78 2479 79 2480 - -
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3.4 Description of Support Units

No. Equipment Manufacturer Model No. Serial No.
1. Adapter SAMSUNG ETA-U90CBC N/A
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3.5 Test Facility
The test facility has a test site registered with the following organizations:

Dongguan Quality Supervision Testing Center

Add.: B#, Dongguan Quality Supervision Testing Center, NO.2 South Industry Road,
Songshan Lake, Dongguan City, 523808, China.

FCC Registration No.: 817095; IC Registration No.: 6843A-1
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4

Equipment Used during Test

4.1 Equipments List

Report No.: PT1504028140F

Mains Terminal Disturbance Voltage (Conducted Emission)

Item |Equipment Manufacturer  |Model No.  |Serial No. |Last Cal. Cal. Interval
1. |[EMI Test R&S ESCI 100229 Sep.17,2014 1 Year
Receiver
2. |LISN SCHWARZBECK |[NSLK 8128 (8127437  |Sep.17,2014 1 Year
3. |Cable LARGE RF300 - Sep.17,2014 1 Year
3m Semi-anechoic Chamber for Radiation
Item [Equipment Manufacturer Model No. Serial No. || 4t Cal. Cal. Interval
1 EMI Test R&S ESCI 100229 2014/10/25 2015/10/24
Receiver
2 T”'OgA'r']Bt;‘:]"‘:]iba”d SCHWARZBECK| VULB9163 | 9613-248 2014/11/01 2015/10/31
3 Horn antenna
(1-18GH2) R&S HF906 EC348 2014/11/01 2015/10/31
4 Hor antenna | o~ v ARZBECK | BBHA9170 | 9170517 2014/10/25 2015/10/24
(18~25GHz)
Pre-amplifer |SCHWARZBECK| BBV 9718 | 9718-269 2014/10/25 2015/10/24
Signal
Conditioning R&S SCU-08 10008 2014/10/25 2015/10/24
Unit
Pre-amplifer Agilent 83006A 5241A1 2014/10/25 2015/10/24
Pre-amplifer R&S SCuU-01 10049 2014/10/25 2015/10/24
Active Loop DAZE ZN30900A DZ026 2014/11/01 2015/10/31
Antenna
10 Spectrum Agilent E4408B  |MY44211125| 2014/10/25 2015/10/24
Analyzer
11 Antenna
connector Top DQTO11 032 2014/10/25 2015/10/24
12 | Coaxial Cable DTB 966 cable 2# - 2014/11/01 2015/10/31
(below 1GHz)
13 | Coaxial Cable DTB 966 cable 3# | EW02014-7 | 2014/11/01 2015/10/31
(above 1GHz)
4.2 Measurement Uncertainty
Parameter Uncertainty
Radio Frequency +1x10°
Bandwidth +15x 10°
RF Power +1.0dB
RF Power Density +2.2dB
Temperature +1 °C
DC Source +0.05%
+5.03 dB
. . (Bilog antenna 30M~1000MHz)
Radiated Emissions test ~474dB
(Horn antenna 1000M~25000MHz)
Conducted Emissions test 3.64dB (150kHz~30MHZz)
4.3 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that

address is N0.110 Dongguan Zhuang RD. Guangzhou, P.R.China.
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5 Conducted Emission

Test Requirement: FCC CFR 47 Part 15 Section 15.207
Test Method: ANSI C63.4:2014

Test Result: PASS

Frequency Range: 150kHz to 30MHz

Class: Class B

Limit: 66-56 dBuV between 0.15MHz & 0.5MHz

56 dBuV between 0.5MHz & 5MHz
60 dBuV between 5MHz & 30MHz
Detector: Peak for pre-scan (9kHz Resolution Bandwidth) Quasi-
Peak & Average if maximised peak within 6dB of Average
Limit
5.1 E.U.T. Operation

Operating Environment:
Temperature:25.5 °C
Humidity: 51 % RH
Atmospheric Pressure: 1012 mbar
Voltage: AC 120V/60Hz

EUT Operation:
The EUT was tested according to ANSI C63.4:2014. The frequency spectrum from 150kHz to
30MHz was investigated.
The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were
within 6dB of the average limit line.
The EUT was in transmitting mode, The worst mode was GFSK low channel, the data was
recording in the report.

5.2 EUT Setup

The EUT was placed on the test table in shielding room.

I 80cm

40cm

EUT

80fm LISN
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5.3 Conducted Emission Test Result

Live line:
gpLeve! (aBuY)
7o
60 [ b ——
50| B e
40
30| e
1 L
0 R St T
A5 2 5 1 2 5 10 20 30
Freansnry (MHT1
Freq Reading Resul Limt  Cwer Limit Femark
kHz dBu' dBum dBuym dB
017 20.54 31.74 B472  -2288  Awverage LIMNE
017 34 89 4609 Fd 72 =18.63 aF LIME
1.66 12.71 2401 4600 -21.99  Average LIMNE
1.BE 28.49 39.79 56.00 1621 QP LINE
4. b5 12.94 2427 46 .00 =21.73  Awverage LIME
4 B5 26.37 37.70 FEEOD  -1830 OF LINE
Meutral line:
aanel {dBu\)

A5 2 5 1 2 5 10 20 30
- Frequency (MHZ)
Freg Feoding Result Limit Choer Lirnit Femark
kHz dBuy’ dBuvm dBuvfm dB
016 1724 28.44 55.47 2703  Average MNEUTRAL
016 3395 4515 gR.47 2032 OF MELITHAL
1.86 1412 25.42 4600 2058  Average MEUTRAL
1.86 23.70 35.00 56.00 =21.00 QaF NELUTRAL
22.30 1.63 13.02 50.00 -36498 Average MNEUTRAL
22.30 2412 3551 60.00 2449  OQF MNELTRAL
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6.1

Spurious Radiated Emissions

Test Requirement:

Report No.: PT1504028140F

FCC CFR47 Part 15 Section 15.209 & 15.247

Test Method: DA 00-705
Test Result: PASS
Measurement Distance: 3m
Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency _
(MHz) uv/m Distance uv/m dBuVv/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log®*°F k) 1 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F(kHz) 20log®4000FkH2) 4 40
1.705 ~ 30 30 30 100 * 30 20log®” + 40
30 ~ 88 100 3 100 20log"®?
88 ~ 216 150 3 150 20log**”
216 ~ 960 200 3 200 20log®®®”
Above 960 500 3 500 20log®*
EUT Operation :

Operating Environment:

Temperature:

255°C

Humidity: 51 % RH

Atmospheric Pressure:1010 mbar

Voltage: DC 3.7V
Operation Mode:

The EUT was tested in transmitting mode, and the data were shown as follow.
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Report No.: PT1504028140F

6.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the
setup accordance with the ANSI C63.4: 2014.
The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber

Turn Table From 0° to 360°

“ pectrum AMP ombining
System Analyzer Network

The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°

»|

Turn Table

0.8m

<---

em Analyzer Network
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The test setup for emission measurement above 1 GHz.

Aechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°

0. 8m. Turn Table
Absorbers

__ AAAA
ANa e

N EelWOIK

6.3 Spectrum Analyzer Setup

According to FCC Part15 Rules, the system was tested 9kHz to 25000MHz.

Below 30MHz
SWEEP SPEEM ... Auto
IF Bandwidth.............ccovvvvviiiiiiiiiiiiiiviiiiiinnanns 10kHz
Video Bandwidth..............coovvvviiiieniieiiiiinnnen, 10kHz
Resolution Bandwidth................ccooeeeeeiennnn, 10kHz
30MHz ~ 1GHz
Sweep Speed .....cocvieiiiiiiiie e Auto
DeteCtor ....ccovviieeeeee e PK
Resolution Bandwidth..............ccooeovvrvininnnn... 100kHz
Video Bandwidth..............coovvivviiiniieiiiiinnnen, 300kHz
Above 1GHz
Sweep SPeed ......ooouuiiiiiiieee e Auto
(D12 (T o1 (0] GO RPN PK
Resolution Bandwidth............ccccccevvvvvvvvvnnnnes 1MHz
Video Bandwidth...............ooevviieiiiiiiiiinnnnnn, 3MHz
DEtECION e Ave.
Resolution Bandwidth............ccccceevvvvvvvvvnnnnes 1MHz
Video Bandwidth...............ccoevviieiiiniiiiinnnnnn. 10Hz
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6.4

6.5

Report No.: PT1504028140F

Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.
3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the
maximum emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

6. Repeat above procedures until the measurements for all frequencies are complete.

7. The radiation measurements are tested under 3-axes(X,Y,Z) position(X denotes lying on the table,
Y denotes side stand and Z denotes vertical stand), After pre-test, It was found that the worse

radiation emission was get at the X position. So the data shown was the X position only.

Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and

subtracting the Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain
The “Margin” column of the following data tables indicates the degree of compliance with the
applicable limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit

for Class B. The equation for margin calculation is as follows:

Margin = Corr. Ampl. — Limit
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6.6 Summary of Test Results

Test Frequency :Below 30MHz

The measurements were more than 20 dB below the limit and not reported.

Test Frequency : 30MHz ~ 18GHz

Test mode: transmitting

Test Frequency: 18~25GHz

The measurements were more than 20 dB below the limit and not reported.

All the modulation modes were tested, the data of the worst mode (GFSK) were recorded in the

following pages.

FCC Part
. Turn | RX Antenna
Receiver Corrected 15.247/209/205
Frequency Detector table Corrected
Reading Factor .

Angle | Height | Polar Amplitude Limit Margin

(MHz) (dBuV) | (PK/QP/Ave) | Degree | (m) (H/V) (dB) (dBpV/m) | (dBuV/im) | (dB)

GFSK Lower Channel 2402MHz

183.20 22.17 PK 356 1.8 H 11.13 33.30 40.00 -6.70

183.20 24.73 PK 91 1.3 \Y, 11.13 35.86 40.00 -4.14
4804.00 52.30 PK 17 14 H -1.06 51.24 74.00 -22.76
4804.00 44.17 Ave 17 14 \Y, -1.06 43.11 54.00 -10.89
7206.00 42.05 PK 231 1.7 H 1.33 43.38 74.00 -30.62
7206.00 40.20 Ave 231 1.7 \Y, 1.33 41.53 54.00 -12.47
2343.54 46.46 PK 91 1.2 H -13.19 33.27 74.00 -40.73
2343.54 38.67 Ave 91 1.2 \Y, -13.19 25.48 54.00 -28.52
2366.84 44.86 PK 323 15 H -13.14 31.72 74.00 -42.28
2366.84 37.58 Ave 323 15 \Y, -13.14 24.44 54.00 -29.56
2489.91 44.41 PK 100 1.2 H -13.08 31.33 74.00 -42.67
2489.91 36.45 Ave 100 1.2 Y, -13.08 23.37 54.00 -30.63
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Report No.: PT1504028140F

FCC Part
) Turn RX Antenna
Receiver Corrected 15.247/209/205
Frequency Detector table Corrected
Reading Factor .

Angle | Height | Polar Amplitude Limit Margin

(MHz) (dBuV) | (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBpV/im) | (dBpV/im) | (dB)

GFSK Center Channel 2441MHz

183.20 22.94 PK 133 1.7 H 11.13 34.07 40.00 -5.93

183.20 23.69 PK 98 1.9 \% 11.13 34.82 40.00 -5.18
4882.00 49.87 PK 164 15 H -0.62 49.25 74.00 -24.75
4882.00 41.92 Ave 164 15 Vv -0.62 41.30 54.00 -12.70
7323.00 46.96 PK 63 14 H 2.21 49.17 74.00 -24.83
7323.00 38.31 Ave 63 14 Y, 2.21 40.52 54.00 -13.48
2340.63 45.98 PK 134 1.9 H -13.19 32.79 74.00 -41.21
2340.63 39.75 Ave 134 1.9 Y -13.19 26.56 54.00 -27.44
2363.54 44.29 PK 271 1.1 H -13.14 31.15 74.00 -42.85
2363.54 36.65 Ave 271 1.1 \% -13.14 2351 54.00 -30.49
2486.61 43.94 PK 171 19 H -13.08 30.86 74.00 -43.14
2486.61 37.24 Ave 171 19 \% -13.08 24.16 54.00 -29.84
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Report No.: PT1504028140F

FCC Part
) Turn RX Antenna
Receiver Corrected 15.247/209/205
Frequency Detector table Corrected
Reading Factor )

Angle | Height | Polar Amplitude Limit Margin

(MHz) (dBupV) | (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBpV/im) | (dBuV/im) | (dB)

GFSK Upper Channel 2480MHz

183.20 20.91 PK 343 1.5 H 11.13 32.04 40.00 -7.96
183.20 24.82 PK 316 2.0 \% 11.13 35.95 40.00 -4.05
4960.00 52.77 PK 299 1.7 H -0.24 52.53 74.00 -21.47

4960.00 44,73 Ave 299 1.7 \% -0.24 44.49 54.00 -9.51
7440.00 46.81 PK 205 1.8 H 2.84 49.65 74.00 -24.35
7440.00 39.03 Ave 205 1.8 Y 2.84 41.87 54.00 -12.13
2315.09 45.39 PK 314 1.7 H -13.19 32.20 74.00 -41.80
2315.09 37.08 Ave 314 1.7 Y -13.19 23.89 54.00 -30.11
2389.64 44.16 PK 269 1.2 H -13.14 31.02 74.00 -42.98
2389.64 36.82 Ave 269 1.2 \% -13.14 23.68 54.00 -30.32
2490.41 44.66 PK 354 1.8 H -13.08 31.58 74.00 -42.42
2490.41 38.17 Ave 354 1.8 \% -13.08 25.09 54.00 -28.91

Test Frequency :Above 18GHz
The measurements were more than 20 dB below the limit and not reported.
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Report No.: PT1504028140F

7 Band Edge Measurement

Test Requirement:

Test Method:

Limit:

7.1 Test Procedure

Section 15.247(d) 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 power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this
section, 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) is not required.

DA 00-705

40.0 dBuV/m between 30MHz & 88MHz;

43.5 dBuV/m between 88MHz & 216MHz;

46.0 dBuV/m between 216MHz & 960MHz;

54.0 dBuV/m above 960MHz.

74.0 dBuV/m for peak above 1GHz

54.0 dBuV/m for AVG above 1GHz

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum.

2. Set to span from the lowest frequency generated in the device up to and including the tenth
harmonic of the highest fundamental frequency

4.continuous transmitting

5. Both hopping-on mode and hopping-off mode had been pre-tested and only the worst case

(hopping—off mode) was recorded in the test report.

Page 18 of 58



DongGuan Precise Testing Service Co., Ltd Report No.: PT1504028140F

7.2 Test Result:

Test result plots shown as follows:
GFSK: Band edge-left side

Offs 0,50 dB * RBW 100 kHz
“Att 20 dB * VBW 300 kHz M1[1] -38.74 dBm

Eatt Ref 10,00 dBm SWT 10ms 2.399890000 GHz
1Pk | o
May [$9B™ID1 -0.230 dBm

-10 dBm

—E«MST—Dz -20.230 dBn

-30 dBm

| M
-40 ds.|.. \i
-50 dB.|.. "N’J i
, 1

W&r = = v

70 dBm

-80 dBm

I
Start 2.31 GHz Stop 2.408 GHz|
GFSK: Band edge-right side
Offs 0.50 dB * RBW 100 kHz
“Att 20 dB “ VBW 300 kHz M1[1] -56.33 dBm

Batt Ref 10.00 dBm SWT 2.5ms 2.484609000 GHz
1Pk [ o |
Max | D1 -2.230 dBm

-10 dBh

‘20!; X "

Il D2 -22.330 dBm
-30 Bm\‘
-afldBm L\
0 du.l.. Ulkml“_jbl

-60 dBm DV un e e it s =

-70 dBm

-B0 dBm

F1
|
CF 2.489 GHz Span 22.0 MHz|
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Pi/4-DQPSK: Band edge-left side

Offs 0.50 dB “ RBW 100 kHz
“Att 20 dB “ VBW 300 kHz M1[1] -48.71 dBm
patt Ref 10.00 dBm SWT 10ms 2.399890000 GHz
1Pk
Max D1 -1.230 dBm A
-10 dBm
—'Mflﬂ:m 21.230 dBn
-30 ds.l.. \|
-40 dBm
| 1 \
-50 dBm L
N l . k
TR R SR P 1) OTIE DR TP S YT D e reen s
-70 dBm
-80 dBm
F1
|
Start 2.31 GHz Stop 2.408 GHz
Pi/4-DQPSK: Band edge-right side
Offs 0.50 dB * RBW 100 kHz
“Att 20 dB * VBW 300 kHz M1[1] -59.08 dBm
patt Ref 10.00 dBm SWT 2.5ms 2.484389000 GHz
1Pk
Max 80 dBm|
24 480 dBm
M
.lf-"L\n bune, Ll.]l"l’m Ly Wby frshonn -
-70 dBm
-80 dBm
F1
|
CF 2.489 GHz Span 22.0 MHz
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8-DPSK: Band edge-left side

Offs 0.50 dB * RBW 100 kHz
“Att 20 dB * VBW 300 kHz M1[1] -47.24 dBm
Batt Ref 10.00 dBm SWT 10ms 2.400090000 GHz
1Pk |
Max D1 -1.730 dBm H
-10 dBm
20 dBm—p, ) 730 dBm
-30 dBm \]
-40 dBm
| 0 '\
v
-50 dBm |
M
ST B e e e i T e T
-70 dBm
-80 dBm
F1
]
Start 2.31 GHz Stop 2.408 GHz
8-DPSK: Band edge-right side
Offs 0.50 dB “ RBW 100 kHz
“Att 20 dB “ VBW 300 kHz M1[1] -58.54 dBm
Batt Ref 10.00 dBm SWT 2.5ms 2.484433000 GHz
12k | g
D1 -4.730 dBm
-10 \
-20 HBm
02 -24.730 dBnv
-30 dBml
-4f)dBm
50 dBm
A
-60 dBm s e e ot s ey
-70 dBm
-80 dBm
F1
|
CF 2.489 GHz Span 22.0 MHz

Page 21 of 58



DongGuan Precise Testing Service Co., Ltd

8.1

8.2

Report No.: PT1504028140F

20 dB Bandwidth Measurement

Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: DA 00-705
Test Mode: Test in fixing operating frequency at low, Middle, high channel.

Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum;
2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz
Test Result:
Modulation Test Channel Bandwidth(MHz)
Lower 0.847
GFSK Middle 0.845
Upper 0.851
Lower 1.202
Pi/ADQPSK Middle 1.209
Upper 1.212
Lower 1.208
8DPSK Middle 1.211
Upper 1.211

Test result plot as follows:
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Modulation:GFSK

Lower Channel

i Agilent R_T_| Tracerview
Ch Freq 2.402 GHz Trace
Occupied Bandwidth 2 3
Clear Wvrite
Ref0 dBm Atten 10 dB
#Peak | | M | l
Log . L Max Hold

10 T /_-)_)a—' T \‘Qﬁ,\ T
dB/
W/ | V\'JM\%MM Min Hold

Center 2.402 GHz Span 3 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 % Blank
840.7693 kHz (8 00098
Transmit Freg Error 267,207 Hz More
x dB Bandwidth B46.791 kHz 10f2

Middle Channel

3 Agilent R_T | Tracerview
Ch Freq 2.441 GHz Trace
Decupied Bandwidth 2 3
Clear Write

Ref0 dBm Atten 10 dB
#Peak | | |
Log - - ! e Hold
10 . 22 m _

- - Aot ] Min Hold

Center 2.441 GHz Span 3 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401
Occupied Bandwidth Occ BW % Pwr 99.00 % Blank
825.6799 kHz (dB-200068
Transmit Freq Error 2561 kHz More
x dB Bandwidth B844.948 kHz 1 of 2
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Upper Channel
i Agilent R_T_| Traceiview
Ch Freq 2.48 GHz Trig  Free Trace
Decupied Bandwidth 2 3
Clear Write
Ref 0 dBm Atten 10 dB
#Peak A

o _ | : . . . . Max Hold
:ng i | M}M | \\’\QK\_ | ax Ho
dB/ [ _ _ _ ! _

\w . | | | | M%J Min Hold

Center 2.48 GHz Span 3 MHz KL
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401
Occupied Bandwidth Occ BW % Pwr 99.00 % Blank
828 5431 kHz xd3 200043
Transmit Freq Error 2514 kHz hore
x dB Bandwidth 850,637 kHz Tof2

Modulation: Pi/4ADQPSK

Lower Channel

e Agilent R T ITraceNiew

Ch Freg 2.402 GHz Trig  Free

X : ; Trace
Jecupied Bandwidth 1 2 3
Clear Write
Ref 0 dBm Atten 10 dB
#Peak | | | | |
Log W%W' Max Hold
10 | —)),x | | ni; |
L e - - AR sy .
in Hold
Center 2.402 GHz Span 3 MHz e
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401
Occupied Bandwidth Occ BW % Pwr 59.00 % Blank
1 1786 MHZ xdB  -20.00 dB
Transmit Freq Emor -1.037 kHz More
x dB Bandwidth 1.202 MHz 1of2
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Middle Channel

3 Agilent R_T |TraceNiew

Ch Freq 2.441 GHz Trig  Free
Trace
Dccupied Bandwidth 2 3
Clear Write
Ref 0 dBm Atten 10 dB
#Peak AN -
Log | - 7 ] . Max Hold
1u 4 4 4 4 4 4 4
dB/ T l | | | | N e
Min Hold
Center 2.441 GHz Span 3 MHz e
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401
Occupied Bandwidth Occ BW % Pwr 99.00 % Blank
1.1729 MHz xdB  -20.00 dB
Transmit Freq Error -5.217 kHz More
x dB Bandwidth 1.209 MHz 1 0f2
Upper Channel
T Agl|ﬂ|‘lf R T Trace/View
_ Ch Freq 2.48 GHz Trig  Free Frroz
Yecupied Bandwidth 2 3
Clear VWrite
Ref 0 dBm Atten 10 dB
#Peak | | | MJ\«-/\"""\V—N | !
Log ! | ! . ! Max Hold
>
L ,,;’9‘ M"q—k
- L | Y
dB, h .' " :"\‘ | . . | WM
Min Hold
Center 2.48 GHz Span 3 MHz yisw
#Res BW 100 kHz #VBW 300 kHz SweeE 5 ms ’401 BH i
Occupied Bandwidth Occ BW % Pwr  99.00 % Blank
1.1909 MHz xdB  -20.00dB
Transmit Freq Error -11.646 kHz More
x dB Bandwidth 1.212 MHz Tof2
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Modulation: 8DPSK

Lower Channel

Ch Fre 2402 GHz Trig Free
1 Freq 4 rig ree Trace
Occupied Bandwidth 2 3
Clear Write
Ref 0 dBm Atten 10 dB
#Peak
Log . . RadCV. SN . Max Hold
2 <
i \-""\
dB/ T Y | R ‘- | | ] N NS £
| | | . hin Hold
Center 2.402 GHz Span 3 MHz R
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 % Blank
1 1605 MHZ »dB  -20,00 dB
Transmit Freq Emar 19.198 kHz More
x dB Bandwidth 1.208 MHz 1of2

Middle Channel

3 Agilent R_T | Tracerview
Ch Freq 2441 GHz Trig  Free Trace
Decupied Bandwidth 2 3
Clear Write
Ref 0 dBm Atten 10 dB
#Peak AW
Log = WM "‘\K{R—\‘ Ma)( HOId
N S e s S s |
dB/ T | | | | | ARV e
Min Hold
Center 2.441 GHz Span 3 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 i
Occupied Bandwidth Occ BW % Puwr 99.00 % Blank
1 1640 MHZ ¥»dB  -2000 dB
Transmit Freq Error 13.990 kHz More
x dB Bandwidth 1.211 MHz L

Upper Channel
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_ Ch Freg 2.48 GHz Trig  Free Trace
Decupied Bandwidth 2 3
Clear Vrite
Ref 0 dBm Atten 10 dB
#Peak R AN Seeas
Log I i — e | Mol
10 P Nh A
dB/ T M TR
Min Hold
Center 2.48 GHz Span 3 MHz =
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts)
Occupied Bandwidth Occ BW % Pwr  99.00 % Blank
11741 MHz xdB  -20.00 dB
Transmit Freq Error 7 632 kHz More
x dB Bandwidth 1211 MHz 10f2
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9 Maximum Peak Output Power

Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: DA 00-705
Test Limit: Regulation 15.247 (b)(1), For frequency hopping systems

operating in the 2400-2483 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 MHz band: 0.125
watts.

Refer to the result “Number of Hopping Frequency” of this
document. The 1watts (30 dBm) limit applies.

Test mode: Test in fixing frequency transmitting mode.

9.1 Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set the spectrum analyzer: RBW = 3 MHz. VBW =3 MHz. Sweep = auto; Detector Function = Peak.
3. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the max

value.

9.2 Test Result:

Modulation Test Channel Output Power (dBm) Limit (dBm)
Lower -3.07 30
GFSK Middle -4.48 30
Upper -6.88 30
Lower -4.33 21
Pi/4ADQPSK Middle -5.72 21
Upper -1.76 21
Lower -4.09 21
8DPSK Middle -5.56 21
Upper -7.76 21

Test result plot as follows:
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Modulation:GFSK

Lower Channel

Offs 2.50 dB “ RBW 3 MHz
“Att 50 dB “ VBW 3 MHz M1[1] -3.07 dBm

Ref 10.00 dBm " SWT 100ms 2.401780000 GHz
1Pk
Max |0 d8m My

po T —
/ "'\-\
-10 dBm RN

o N

-40 dBm

-50 dBm

-60 dBm

CF 2.402 GHz Span 10.0 MHz

Middle Channel

Offs 2.50 dB “ RBW 3 MHz
* Att 50 dB “ VBW 3 MHz M1[1] -4.48 dBm
Ref 10.00 dBm __ * SWT 100ms 2.440860000 GHz

1Pk
Max | 0 dBm it

-10 dBm

N
/

-20 dBm;

0 dBm \1'

-40 dBm

-50 dB

s —

-60 dBm

PA

CF 2.441 GHz Span 10.0 MHz
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Report No.: PT1504028140F

Upper Channel
Offs 2.50 dB “ RBW 3 MHz
“ Att 50 dB “VBW 3 MHz M1[1] -6.88 dBm

Ref 10.00 dBm “SWT 100ms 2.480020000 GHz
1Pk
Max | O dBr

M1
—-'_'_""_r_'_—\—.

-10 dB.lu. // \\

-20 dBm / ‘\\\

-40 dBm

-50 dBm
pa |80 dBm

CF 2.48 GHz Span 10.0 MHz

Modulation: Pi/4ADQPSK
Lower Channel
Offs 2.50 dB “ RBW 3 MHz
“ Att 50 dB “VBW 3 MHz M1[1] -4.33 dBm

Ref 10.00 dBm “SWT 100ms 2.401661000 GHz
1Pk
Max | 0 dEm T

u—"-‘:-_'_—‘—-
10 dB | -

-20 dD.l. /

0 dBm

-40 dBm

-50 dBm

m

-60 dB

CF 2.402 GHz

Span 10.0 MHz
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Middle Channel

Offs 2.50 dB “ RBW 3 MHz
*Att 50 dB “ VBW 3 MHz M1[1] -5.72 dBm
Ref 10.00 dBm ___ * SWT 100ms 2.440900000 GHz
1Pk
Max | 0 dBm
M
y—-—'-'_‘x"—-—--..
-10 dBulu.
-20 dBm d AN
"N/I/ \\\
ds.l.. <
-40 dBm
-50 dBm
pa |60 dBm
CF 2.441 GHz Span 10.0 MHz
Upper Channel
Offs 2.50 dB “ RBW 3 MHz
“Att 50 dB “ VBW 3 MHz M1[1] -7.76 dBm
Ref 10.00 dBm " SWT 100ms 2.480120000 GHz
1Pk
Max [0 dBm
11
-10 da.l.. = =
-20 dBm—=] \\
—3edBm M
| h
-40 dBulu
-50 da.l..
o |60 dBm
CF 2.48 GHz Span 10.0 MHz
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Modulation: 8DPSK

Lower Channel

Report No.: PT1504028140F

Offs 2.50 dB “ RBW 3 MHz
*Att 50 dB “ VBW 3 MHz M1[1] -4.09 dBm
Ref 10.00 dBm _ * SWT 100ms 2.402020000 GHz
1Pk
Max | O dBr T
--_"_.—L\_“-_-\-
10 dB /‘- -\‘
-20 dBmy <
0 dBm \\
-40 dBm
-50 dBm
on |60 dBm

CF 2.402 GHz

Span 10.0 MHz

Offs 2.50 dB
©Att 50 dB
Ref 10.00 dBm

Middle Channel

“ RBW 3 MHz
" VBW 3 MHz
" SWT 100ms

M1[1]

-5.56 dBm
2.440940000 GHz

1Pk

Max | 0 dBm

-10 dBm

\

v

-20 dBm

dBm

-40 dBm

-50 dBm

sp | 760 dBm

A

CF 2.441 GHz

Span 10.0 MHz
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Upper Channel
Offs 2.50 dB * RBW 3 MHz
“ Att 50 dB “VBW 3 MHz M1[1] -7.76 dBm

Ref 10.00 dBm " SWT 100ms 2.480120000 GHz
1Pk
Max | 0 dBm

M1
—-—'—"“"""—'——-..

| N

B AN
)
-40 dBm
-50 dBm
o |60 dBm
CF 2.48 GHz Span 10.0 MHz
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10

10.1

Report No.: PT1504028140F

Hopping Channel Separation

Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: DA 00-705
Test Limit: Regulation 15.247(a)(1) 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 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 1W.

Test Mode: Test in hopping transmitting operating mode.

Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port

to the spectrum.

2. Set the spectrum analyzer: RBW = 100KHz. VBW = 100KHz , Span = 6MHz. Sweep = auto;
Detector Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the
peaks of the adjacent channels. The limit is specified in one of the subparagraphs of this Section

Submit this plot.

10.2 Test Result:

Modulation Test Channel Separation (MHz)
Lower 1.006
GFSK Middle 1.006
Upper 1.006
Lower 1.006
Pi/ADQPSK Middle 1.006
Upper 1.006
Lower 1.006
8DPSK Middle 1.006
Upper 1.006

Test result plot as follows:
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Modulation: GFSK

Lower Channel

Offs 0.50 dB “ RBW 100 kHz
Att 50 dB “ VBW 100 kHz p1[1] -0.01 dB
Ref 10.00 dBm _ * SWT 10ns -1.006000000 MHz
M1[1] -1.00 dBm|
10k - 2.402859000 GHz|

Max | 0 dBm

U

=20 dD.l.. / \ \
|

-30 dB.lu M/-\ ﬂ‘

-40 dBm \“"“\“\W

0XdBm

pa |60 dBm
CF 2.4025 GHz Span 6.0 MHz

Middle Channel
Offs 0.50 dB * RBW 100 kHz

Att 50 dB “VBW 100 kHz Di[1] -0.01 dB
Ref 10.00 dBm " SWT 10ms -1.006000000 MHz
M1[1] -0.75 dBm|
1pK M1 2.441859000 GHz

1 N
TT ULV IS

|
T N

-40 dBm \“"‘M
odem

o |60 dBm
CF 2.4415 GHz Span 6.0 MHz
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Upper Channel
Offs 0.50 dB * RBW 100 kHz
Att 50 dB “ VBW 100 kHz Di[1] 0.01 dB
Ref 10.00 dBm P SWT 10nms 1.006000000 MHz
M1[1] -0.75 dBm
1Pk ML 2.478853000 GHz|

"I NN
ol ARVAN

|
N e
rd T

-50 dBm

pp |60 dBm
CF 2.4795 GH_z Span 6.0 MHz
Modulation: Pi/4ADQPSK
Lower Channel
Offs 0.50 dB * RBW 100 kHz
Att 50 dB “VBW 100 kHz Di[1] -0.01 dB
Ref 10.00 dBm " SWT 10ms -1.006000000 MHz
M1[1] -2.56 dBm|
1Pk 2.402859000 GHz|
Max | 0 dBm o 111
-10 dBm 'f\q—\\ fr\-L'*

1 \
-20 dBm

|
-30 dBm
-40 dz.l.. "\\ »JJW} L‘ Yl

pn |-60 dBm

CF 2.4025 GHz Span 6.0 MHz|
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Middle Channel

Offs 0.50 dB * RBW 100 kHz
Att 50 dB “ VBW 100 kHz Di[1] -0.01 dB
Ref 10.00 dBm P SWT 10nms -1.006000000 MHz
M1[1] -1.95 dBm
1Pk " 2.441859000 GHz|
Max | 0 dBm £
-10 dBm '\’f\,\-\““\’}'\\-\“

: / \
1 N

|' 7
pa |60 dBm
CF 2.4415 GHz Span 6.0 MHz
Upper Channel
Offs 0.50 dB * RBW 100 kHz
Att 50 dB “VBW 100 kHz Di[1] 0.00 dB
Ref 10.00 dBm " SWT 10ms 1.006000000 MHz
M1[1] -1.66 dBm|
1Pk 2.478853000 GHz
Max [0 dBm il "\,\\\’}“

ZZZZ% ] \
ML//\«J W
|' ™

pn |60 dBm

CF 2.4795 GHz Span 6.0 MHz
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Modulation: 8DPSK

Lower Channel

Offs 0.50 dB * RBW 100 kHz
Att 50 dB “VBW 100 kHz M1[1] -2.55 dBm
Ref 10.00 dBm " SWT 10ms 2.402859000 GHz
Di[1] ~0.01 dB
1PK -1.006000000 MHz
Max |0 dBm T 111
-10 dBm /fwv\'“ J‘r\r\"‘

wab ] \

|
=30 dBm
-40 dDL/{‘"' N*.;J \‘/\‘V N\\&
55 Bl

|' B

pa |60 dBm

CF 2.4025 GHz Span 6.0 MHz

Middle Channel

Offs 0.50 dB * RBW 100 kHz
Att 50 dB “VBW 100 kHz Di[1] -0.02 dB
Ref 10.00 dBm " SWT 10ms -1.006000000 MHz
Mi[1] ~1.95 dBm
1PK " 2.441859000 GHz|
Max | 0 dBm £
-10 dBm Jﬂ/\\ﬂ/\ﬂ\

b | \

-30 ds.:.. J \{\’V
-40 dBm 7 ’J\
xiydﬂ‘l’/ i

pa |60 dBm

CF 2.4415 GHz Span 6.0 MHz
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Upper Channel
Offs 0.50 dB * RBW 100 kHz
Att 50 dB “VBW 100 kHz Di[1] 0.01 dB
Ref 10.00 dBm " SWT 10ms 1.006000000 MHz
M1[1] -1.66 dBm
1Pk 2.478853000 GHz|
Max |0 dBm M J‘\/\'\LI}:J\/‘L-\

-10 dBm

b
RV U

-40 dBm
. | ol
er’/ e

pn |60 dBm

CF 2.4795 GHz Span 6.0 MHz
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11

111

11.2

Report No.: PT1504028140F

Number of Hopping Frequency

Test Requirement: FCC CFRA47 Part 15 Section 15.247

Test Method: DA 00-705

Test Limit: Regulation 15.247 (a)(1)(iii) Frequency hopping systems in the
2400-2483

MHz band shall use at least 15 channels.
Test Mode: Test in hopping transmitting operating mode.

Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set the spectrum analyzer: RBW = 1MHz. VBW = 1MHz. Sweep = auto; Detector Function = Peak.
Trace = Max hold.

3. Allow the trace to stabilize. It may prove necessary to break the span up to sections. in order to
clearly show all of the hopping frequencies. The limit is specified in one of the subparagraphs of this
Section.

4. Set the spectrum analyzer: Centre Frequency = 2.441GHz, Span = 86MHz. Sweep=auto;
Test Result:

Total Channels are 79 Channels.
Modulation: GFSK

Offs 0.50 dB REW 1 MHz
Att 50 dB VEW 1 MHz M2[1] -0.62 dBm
Ref 10.00 dBm SWT 10nms 2.479970000 GHz
M1[1] -1.02 dBm|
1Pk | w1 2.401690000 rs-iﬁ-lz
Max | 0 #Ro A X
-10 dBm \\
0 dBm L
0 dBm l
0 dBm .
-50 dBm
-60 dBr
CF 2.441 GHz Span 86.0 MHz|
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Modulation: Pi/4ADQPSK

Offs 0.50 dB “ RBW 1 MHz

Att 50 dB “ VBW 1 MHz Mi[1] -2.34 dBm

Ref 10.00 dBm _ * SWT 10ns 2.401860000 GHz

M2[1] -1.51 dBm

10k 2.479970000 GHz]

nMEk i
Max | 07 e L e PR S

-10 dBm \

|
l,

0 dBm
-50 dBm
pa |80 dBm
CF 2.441 GHz Span 86.0 MHz
Modulation: 8DPSK
Offs 0.50 dB “ RBW 1 MHz
Att 50 dB “VBW 1 MHz M2[1] -1.51 dBm
Ref 10.00 dBm " SWT 10ms 2.480140000 GHz
M1[1] -2.29 dBm|
1Pk 2.401860000 GHz
Max [ o'gBm - -
=10 dB.l.. \\
=30 dD.l.. \
-B0 dD.lu \
40 ds.l.. i~
=50 dB.l..
o |60 dBm
CF 2.441 GHz Span 86.0 MHz
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12

12.1

12.2

Dwell Time

Test Requirement:
Test Method:
Test Limit:

Test Mode:
Test Procedure:

Report No.: PT1504028140F

FCC CFRA47 Part 15 Section 15.247

DA 00-705

Regulation 15.247(a)(1)(iii) Frequency hopping systems in

the 2400-2483

MHz band shall use at least 15 channels. The average time of
occupancy on any channel shall not be greater than 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.

Test in hopping transmitting operating mode.

1.Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum.

2.Set spectrum analyzer span = 0. centred on a hopping channel,

3.Set RBW = 1MHz and VBW = 1MHz. Sweep = as necessary to capture the entire dwell time per

hopping channel.

4.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. The limit is

specified in one of the subparagraphs of this Section. Submit this plot(s).

Test Result:

Dwell time = Pulse wide x (Hopping rate / Number of channels) x Period
The test period: T=0.4(s) * 79 = 31.6 (S)
DH5 Packet permit maximum 1600 / 79 / 6 hops per second in each channel (5 time slots RX, 1 time

slot TX).

DH3 Packet permit maximum 1600 / 79 / 4 hops per second in each channel (3 time slots RX, 1 time

slot TX).

DH1 Packet permit maximum 1600 / 79 / 2 hops per second in each channel (1 time slot RX, 1 time

slot TX). So, the Dwell Time can be calculated as follows:

Data Packet

Dwell Time(s)

DH5 1600/79/6*31.6*(MkrDelta)/1000

DH3 1600/79/4*31.6*(MkrDelta)/1000

DH1 1600/79/2*31.6*(MkrDelta)/1000
Remark Mkr Delta is single pulse time.
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Modulation Frequency Data Packet Mkr Delta(ms) | Dwell Time(s) | Limits(s)

Lower channel 0.428 0.137 0.400

Middle channel DH1 0.432 0.138 0.400

Upper channel 0.436 0.140 0.400

Lower channel 1.704 0.273 0.400

GFSK Middle channel DH3 1.686 0.270 0.400
Upper channel 1.692 0.271 0.400

Lower channel 2.950 0.315 0.400

Middle channel DH5 2.958 0.316 0.400

Upper channel 2.982 0.318 0.400

Lower channel 0.444 0.142 0.400

Middle channel DH1 0.440 0.141 0.400

Upper channel 0.440 0.141 0.400

Lower channel 1.696 0.271 0.400

Pi/4ADQPSK Middle channel DH3 1.684 0.269 0.400
Upper channel 1.696 0.271 0.400

Lower channel 2.970 0.317 0.400

Middle channel DH5 2.930 0.313 0.400

Upper channel 2.938 0.313 0.400

Lower channel 0.440 0.141 0.400

Middle channel DH1 0.440 0.141 0.400

Upper channel 0.444 0.142 0.400

Lower channel 1.698 0.272 0.400

8DPSK Middle channel DH3 1.716 0.275 0.400
Upper channel 1.710 0.274 0.400

Lower channel 2.966 0.316 0.400

Middle channel DH5 2.998 0.320 0.400

Upper channel 2.982 0.318 0.400
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Report No.: PT1504028140F

Modulation:GFSK

Data Packet:DH1,Lower channel

®
Offs 0.50 dB “ RBW 1 MHz
“Att 30 dB “ VBW 1 MHz D1[1] -3.79 dB
Ref 10.00 dBm YSWT 2ns 428.000000000 ps
M1[1] -45.60 dBm

1PK 15 dgm

. 752.000000000 ps

View

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

bbbl

g™

-70 dBm

-80 dBm

CF 2.402 GHz

200.0 ps/

Data Packet:DH1,Middle channel

Offs 0.50 dB “ RBW 1 MHz
*Att 30 dB “ VBW 1 MHz D1[1] -0.66 dB
Ref 10.00 dBm _ * SWT 2nms 432.000000000 ps
Mi[1] -47.59 dBm
19k [ o 744.000000000 ps|
View aom
-10 dBm
-20 dBm
-30 dBm
-40 dBm
! 0
| T
-60 dBm
-70 dBm
-B0 dBm
CF 2.441 GHz 200.0 ps/
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Data Packet:DH1,Upper channel

Offs 0.50 dB “ RBW 1 MHz
*Att 30 dB “ VBW 1 MHz D1[1] -4.56 dB
Ref 10.00 dBm " SWT 2ms 436.000000000 ps
M1[1] -45.32 dBm)
1Pk 0 dBm 736.000000000 ps|
View

-10 dBm

-20 dBm

-30 dBm

-40 dBm o

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 200.0 ps/

Data Packet:DH3,Lower channel

Offs 0.50 dB “ RBW 1 MHz
“Att 30dB * VBW 1 MHz D1[1] -2.57 dB
Ref 10.00 dBm * SWT 3nms 1.704000000 ms
M1[1] -45.74 dBm
782 (00000000 ps

1Pk

0 dBm f
View

-10 dBm

-20 dBm

-30 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 300.0 ps/
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Data Packet:DH3,Middle channel

Offs 0.50 dB “ REW 1 MHz
*Att 30 dB “ VBW 1 MHz Di[1] -2.86 dB
Ref 10.00 dBm " SWT 3ms 1.686000000 ms
M1[1] -46.57 dBm)
1Pk 746.000000000 ps
0 dBm
View
-10 dBm
-20 dBm
=30 dBm
-40 dBm M
ey |
SGL[* u.l.u ¥
-60 dBm
-70 dBm
-80 dBm
CF 2.441 GHz 300.0 ps/
Data Packet:DH3,Upper channel
Offs 0.50 dB * REBW 1 MHz
© Att 30 dB “VBW 1 MHz D1[1] -3.99 dB
Ref 10.00 dBm " SWT 3ms 1.692000000 ms
M1[1] -45.00 dBm)
19k [ o 782.000000000 ps
ka aom
-10 dBm
-20 dBm
-30 dBm
=40 dBm ral
-60 dBm
-70 dBm
-B0 dBm
CF 2.48 GHz 300.0 ps/
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Data Packet:DH5,Lower channel

Offs 0.50 dB “ RBW 1 MHz
© Att 30 dB “VBW 1 MHz D1[1] -3.26 dB
Ref 10.00 dBm " SWT 4nms 2.950000000 ms
M1[1] -45.61 dBm)
1Pk | o ygm 430.000000000 ps
View
-10 dB-l.
-20 dD.l.
=30 dD|||
WL
-60 dD.lu
=70 dB.l..
=80 dBm
CF 2.402 GHz 400.0 ps/
Data Packet:DH5,Middle channel
Offs 0.50 dB “ RBW 1 MHz
© Att 30 dB “VBW 1 MHz D1[1] -0.63 dB
Ref 10.00 dBm " SWT 4nms 2.958000000 ms
M1[1] -46.31 dBm)
1Pk . 718,000000000 ps|
0 dBm
View
-10 dBm
-20 dBm
-30 dBm
Wb
-60 dD.lu
=70 dB-l-.
=80 dBm
CF 2.441 GHz 400.0 ps/
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Data Packet:DH5,Upper channel

Offs 0.50 dB “ RBW 1 MHz
*Att 30 dB “ VBW 1 MHz D1[1] -2.38 dB
Ref 10.00 dBm _ * SWT 4ms 2.982000000 ms
M1[1] -45.57 dBm|
10k | o 4 438.000000000 ps|
View aom
-10 dBm|
-20 dBm
-30 dBm)
-40 dBpir
-60 dBm
-70 dBm
-B0 dBm
CF 2.48 GHz 400.0 ps/

Modulation: Pi/4DQPSK

Data Packet:DH1,Lower channel

Offs 0.50 dB
©Att 30 dB
Ref 10.00 dBm

“ RBW 1 MHz
“VBW 1 MHz
" SWT 2nms

pi[

1] 0.82 dB

444.000000000 ps

1Pk

Mi[

1] -50.58 dBm)

828.000000000 ps|

0 dBm

View

[ s

i

-10 dBm

-20 dBm

-30 dBm

-40 dBm

SGL m

-60 dBm

g

-70 dBm

-80 dBm

CF 2.402 GHz

200.0 ps/
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Data Packet:DH1,Middle channel

Offs 0.50 dB
“Att 30dB
Ref 10.00 dBm

“ RBW 1 MHz
" VBW 1 MHz
" SWT 2mms

D1[1]

-2.45 dB
440.000000000 ps

1PK 15 dgm

M1[1]

-50.77 dBm|
B20.000000000 ps|

View

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

e

-70 dBm

-80 dBm

CF 2.441 GHz

200.0 ps/

Data Packet:DH1,Upper channel

Offs 0.50 dB
©Att 30 dB
Ref 10.00 dBm

“ RBW 1 MHz
“VBW 1 MHz
" SWT 2ms

Di[1]

0.58 dB
440.000000000 ps

1Pk

Mi[1]

0 dBm

View

-10 dBm

-50.26 dBm)
796.000000000 ps

=

-20 dBm

-30 dBm

-40 dBm

-60 dBrm

eyt

-70 dBm

-80 dBm

CF 2.48 GHz

200.0 ps/
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Data Packet:DH3,Lower channel

Offs 0.50 dB “ RBW 1 MHz
* Att 30 dB “VBW 1 MHz D1[1] 0.75 dB
Ref 10.00 dBm " SWT 3ms 1.696000000 ms
M1[1] -50.38 dBm
1Pk od 640,000000000 ps|
ka aom
v L
-10 dBm
-20 dBm
-30 dBm
-40 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.402 GHz 300.0 ps/

Data Packet:DH3,Middle channel

Offs 0.50 dB “RBW 1 MHz
“ Att 30 dB “ VBW 1 MHz D1[1] -0.95 dB
Ref 10.00 dBm " SWT 3nms 1.684000000 ms
M1[1] -47.26 dBn
k[, 766.000000000 ps
View acm —
vV L) )
-10 dBm
-20 dBm
-30 dBm
-40 dBm
M1
| WW
<60 dBm
=70 dB-l..
-B0 dBm
CF 2.441 GHz 300.0 ps/
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Data Packet:DH3,Upper channel

Offs 0.50 dB “ RBW 1 MHz
*Att 30 dB “ VBW 1 MHz p1[1] 1.85 dB
Ref 10.00 dBm _ * SWT 3ns 1.696000000 ms
M1[1] -50.65 dBm
1Pk 568,000000000 ps

View 0 dBm ] ” . yoe prvy

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

-B0 dBm

CF 2.48 GHz 300.0 ps/

Data Packet:DH5,Lower channel

Offs 0.50 dB “ RBW 1 MHz
*Att 30 dB  VBW 1 MHz D1[1] -0.63 dB
Ref 10.00 dBm _ * SWT 4ms 2.970000000 ms
M1[1] -48.24 dBm

19k [ 570.000000000 ps
ka aom

L] ) [ Y )
-10 dBm

-20 dBm

-30 dBm

-40 dBm

- BEm

-60 dBm

-70 dBm

-80 dBrm

CF 2.402 GHz 400.0 ps/
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Data Packet:DH5,Middle channel

Offs 0.50 dB “ RBW 1 MHz
*Att 30 dB “ VBW 1 MHz M1[1] -50.33 dBm
Ref 10.00 dBm _ * SWT 4ms 306.000000000 ps

Di[1] 3.61 dB

19k [ 2.930000000 ms
View aom

-10d

-20d

-30d

-40 dBm

. bl bsldanild
|

-60 dBm

-70 dBm

-80 dBm

—53 —3 —

CF 2.441 GHz 400.0 ps/

Data Packet:DH5,Upper channel

Offs 0.50 dB “ RBW 1 MHz
*Att 30 dB “ VBW 1 MHz D1[1] 1.02 dB
Ref 10.00 dBm _ * SWT 4ms 2.938000000 ms

Mi[1] -49.06 dBm

LY 298.000000000 ps|
View | v

-10 dBE:

-20 dBm

-30 dBm

|
bk o

-60 dBrm

=70 dBm

-B0 dBm

CF 2.48 GHz 400.0 ps/
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Modulation: 8DPSK

Data Packet:DH1,Lower channel

Offs 0.50 dB
“Att 30dB
Ref 10.00 dBm

“ RBW 1 MHz
" VBW 1 MHz
" SWT 2mms

D1[1]

-4.61 dB
440.000000000 ps

1Pk 15 d4Bm

M1[1]

-45.87 dBm)
B08.000000000 ps|

View

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

200.0 ps/

Data Packet:DH1,Middle channel

Offs 0.50 dB
©Att 30 dB
Ref 10.00 dBm

“ RBW 1 MHz
“VBW 1 MHz
" SWT 2ms

Di[1]

0.18 dB
440.000000000 ps

1Pk

0 dBm

Mi[1]

-46.59 dBm)
796.000000000 ps

View

-10 dBm

]

-20 dBm

-30 dBm

-40 dBm

-60 dBm

M

a1

=

i byl

-70 dBm

-80 dBm

CF 2.441 GHz

200.0 ps/
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Data Packet:DH1,Upper channel

Offs 0.50 dB “ RBW 1 MHz
“Att 30 dB “ VBW 1 MHz D1[1] -2.82 dB
Ref 10.00 dBm YSWT 2ns 444.000000000 ps
M1[1] -46.45 dBm
764.000000000 ps

1Pk

0 dBm
View (»-—-»-,,4.
-10 dBm

-20 dBm

-30 dBm

-40 dBm Wil

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 200.0 ps/

Data Packet:DH3,Lower channel

®

Offs 0.50 dB “ RBW 1 MHz
*Att 30 dB “ VBW 1 MHz p1[1] -6.20 dB

Ref 10.00 dBm _ * SWT 3ns 1.698000000 ms
M1[1] -43.77 dBm|
10k 566000000000 ps

View | © ¢8™ T et e o

-10 dBm

-20 dBm

-30 dBm

-40 dBm a

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 300.0 ps/
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Offs 0.50 dB “ RBW 1 MHz
*Att 30 dB  VBW 1 MHz D1[1] -0.92 dB
Ref 10.00 dBm __ * SWT 3ms 1.716000000 ms
M1[1] -46.84 dBm|
17k [ ygm 560.000000000 ps|
View = sl ™ (27 W T
-10 dBm
-20 dBm
-30 dBm
-40 dBm——|
[ h
-60 dBm
-70 ds.l..
-80 dBm
CF 2.441 GHz 300.0 ps/

Report No.: PT1504028140F

Data Packet:DH3,Middle channel

Data Packet:DH3,Upper channel

Offs 0.50 dB “RBW 1 MHz
“ Att 30 dB “ VBW 1 MHz D1[1] -0.59 dB
Ref 10.00 dBm " SWT 3nms 1.710000000 ms
M1[1] -46.97 dBm
1Pk 0d 782.000000000 ps
view | SO — TERT Vg
-10 dBm
-20 dBm
-30 dBm
-40 dBm
l ™
- i
<60 dBm
=70 dB.l..
-B0 dB.l..
CF 2.48 GHz 300.0 ps/
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Data Packet:DH5,Lower channel

Offs 0.50 dB
“Att 30dB
Ref 10.00 dBm

“ RBW 1 MHz
" VBW 1 MHz
" SWT 4nms

D1[1]

-2.39 dB
2.966000000 ms

1Pk

M1[1]

-47.36 dBm)
518.000000000 ps|

0 dBm
View v

-10 dBm

-20 dBm

-30 dBm

-40 dBm

sl
SGL[-B0 )

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

400.0 ps/

Data Packet:DH5,Middle channel

Offs 0.50 dB “ RBW 1 MHz
*Att 30 dB  VBW 1 MHz D1[1] -3.34 dB
Ref 10.00 dBm _ * SWT 4ms 2.998000000 ms
M1[1] -46.27 dBm
17k [ ygm 558.000000000 ps|
View = v T - =
-10 dBm
-20 dBm
-30 dBm
-40 dBm }1
-60 dBm
-70 dB.l..
-80 dBm
CF 2.441 GHz 400.0 ps/
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Data Packet:DH5,Upper channel

Offs 0.50 dB “ RBW 1 MHz
© Att 30 dB “VBW 1 MHz D1[1] -3.75 dB
Ref 10.00 dBm FSWT 4ns 2.982000000 ms
M1[1] -45.56 dBm)
1Pk 0 dBm 542.000000000 ps|
View =T Loilantiy Y Py Ty Y P ey
-10 dBm
-20 dBm
-30 dBm
-40 dBmir
-60 dBm
-70 dBm
-B0 dBm
CF 2.48 GHz 400.0 ps/
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13 Antenna Requirement

According to the FCC Part 15 Paragraph 15.203, an intentional radiator shall be designed to ensure
that no antenna other than that furnished by the responsible party shall be used with the device. This

product has a PCB printed antenna, fulfill the requirement of this section.

End of Test Report
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