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Summary of Tests

Test Item Reference Results
20dB Bandwidth Test 15.247(a)(1) Pass
Carrier Frequency Separation Test 15.247(a)(1) Pass
Number of Hopping Frequencies Test 15.247(a)(1) Pass
Time of Occupancy (Dwell Time) Test 15.247(a)(1)(ii1) Pass
Maximum Output Power Test 15.247(b) Pass
RF Antenna Conducted Spurious Test 15.247(d) Pass
Radiated Spurious Emission Test 15.205, 15.209 Pass
Emission on the Band Edge Test 15.247(d) Pass
AC Power Line Conducted Emission Test 15.207 Pass
Antenna Requirement 15.203 Pass




FCC ID: TN77XIGENERATIONS
Report No.: 150700434TWN-001
6 of 61

Intertek

1. General Information

1.1 Identification of the EUT

Product:
Model No.:
Radio Module:
Brand Name:
FCC ID:

Manufacturer:
Address:

Frequency Range:

Total Hopping Channel No:

Frequency of Each Channel:

Type of Modulation:
Rated Power:
Power Cord:

Data Cable:
Sample Received:

Test Date(s):
Note 1:

Note 2:

Page

Console for Exercise Machine
T-7X1-03-C

WLT2564M

Matrix Fitness
TN77XIGENERATIONS

Johnson Health Tech. Co., Ltd.

No. 999, Sec. 2, Dongda Rd., Daya Dist., Taichung City 428,
Taiwan

2402MHz~2480MHz
79 channels
2402+1k MHz, k=0~78

GFSK, n/4DQSP, 8DPSK
DC 12 from adapter
N/A

N/A
Jun. 26, 2015

Aug. 21, 2015 ~ Sep. 09, 2015

This report is for the exclusive use of Intertek's Client and is
provided pursuant to the agreement between Intertek and its
Client. Intertek's responsibility and liability are limited to the
terms and conditions of the agreement. Intertek assumes no
liability to any party, other than to the Client in accordance
with the agreement, for any loss, expense or damage
occasioned by the use of this report. Only the Client is
authorized to permit copying or distribution of this report and
then only in its entirety. Any use of the Intertek name or one
of its marks for the sale or advertisement of the tested
material, product or service must first be approved in writing
by Intertek. The observations and test results in this report are
relevant only to the sample tested. This report by itself does
not imply that the material, product, or service is or has ever
been under an Intertek certification program.

When determining the test conclusion, the Measurement
Uncertainty of test has been considered.
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The customer confirmed the models listed as below were series model to model T-7XI-03C
(EUT), the difference between main model and series model are listed as below.

Trade Name Model Number Different
Matrix Fitness T-7X1-03C 18.5” Touch screen LCD(PCAP)
T-7XE-05C 15.6” Touch screen LCD

(Capacitive touch screen)

HURESAC-7XI-03-C

15.6” Touch screen LCD(PCAP)

HURESAC-7XE-05-C

15.6” Touch screen
LCD(Capacitive touch screen)

T it path
Modulation mode TAnSTAL pa
Chain 0 / Main
GFSK \Y4
1/4DQPSK A%
8DPSK AV
Product SW version : GUI1.0 ~1/01.0~0OS 1.0
Product HW version : 40EB
Radio SW version : 4.00&4 0 1 7
Radio HW version : V2.0
Test SW Version : GUI0.94.0 ~i/0211 ~0S 0.2.1.2
1.3 Antenna description
The EUT uses a permanently connected antenna.
Antenna Gain :2.5dBi
Antenna Type : Chip Antenna
Connector Type : Fixed
1.4 Peripherals equipment
Peripherals Brand Model No. Serial No. Data cable
Notebook PC | HP HP Compag | NF6413CGN | R$232 0.5 meter x 1
nc2400
Adapter N/A LSE0107A1240 N/A N/A
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2. Test Specifications
2.1 Test Standard

The EUT was performed according to the procedures in FCC Part 15 Subpart C Section
§15.205, §15.207, §15.209, §15.247, DA 00-705 and ANSI C63.10:2013.

The test of radiated measurements according to FCC Part15 Section 15.33(a) had been
conducted and the field strength of this frequency band was all meet limit requirement, thus
we evaluate the EUT pass the specified test.

2.2 Operation Mode

The EUT was supplied with DC 12V from adapter
TX mode based on “PC RF Test tool” to execute, and select different frequency and

modulation.
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2.3 Applied test modes and channels

Test items Mode Channel Antenna
GFSK Low , Middle , High Chain0
20 dB Bandwidth 1/4DQPSK Low , Middle , High Chain0
8DPSK Low , Middle , High Chain0
GFSK Low , Middle , High Chain0
Maximum peak conducted output - - -
power w/4DQPSK Low , Middle , High Chain0
8DPSK Low , Middle , High Chain0
GFSK Low , Middle , High Chain0
Carrier Frequency Separation 1/4DQPSK Low , Middle , High Chain0
8DPSK Low , Middle , High Chain0
GFSK Normal Operation Chain0
Number of Hopping Frequencies 1/4ADQPSK Normal Operation Chain0
8DPSK Normal Operation Chain0
GFSK Low , Middle , High Chain0
Dwell Time 1/4ADQPSK Low , Middle , High Chain0
8DPSK Low , Middle , High Chain0
GFSK Low , Middle , High Chain0
Conducted Spurious n/4DQPSK Low , Middle , High Chain0
8DPSK Low , Middle , High Chain0
GFSK Low , Middle , High Chain0
Radiatggl\sfﬁi’?ég;i“i‘m WADQPSK Low , Middle , High Chain0
8DPSK Low , Middle , High Chain0
GFSK Low , Middle , High Chain0
Radiated Spurious Emission W4DQPSK Low , Middle , High Chain0
8DPSK Low , Middle , High Chain0
GFSK Low , Middle , High Chain0
Emission on the Band Edge w/4DQPSK Low , Middle , High Chain0
8DPSK Low , Middle , High Chain0
GFSK Low , Middle , High Chain0
AC Power Line Conducted 7/ADQPSK Low , Middle , High Chain0
mission
8DPSK Low , Middle , High Chain0
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3. 20dB Bandwidth Test

3.1 Operating Environment

Temperature: 25 |C
Relative Humidity: 55 %
Atmospheric Pressure: | 1008 |hPa
Test Date: Sep. 09, 2015

3.2 Test Setup & Procedure
The test procedure was according to FCC measurement guidelines DA 00-705.

The 20dB bandwidth per FCC §15.247(a)(1) was measured using a 50 ohm spectrum analyzer
with the resolutions bandwidth set=1% of 20dB Bandwidth, the video bandwidth = RBW,
and the SPAN may equal to approximately 2 to 3 times the 20dB bandwidth. The test was
performed at 3 channels (lowest, middle and highest channel). The maximum 20dB
modulation bandwidth is in the following Table.

3.3 Measured Data of Modulated Bandwidth Test Results

Mode Channel Fr(;(/lllll_lezn)cy 20dB (113;11_};1)“’ idth
Low 2402 0.7586
GFSK Middle 2441 0.5878
High 2480 0.5917
Low 2402 1.183
1/4DQPSK Middle 2441 1.1828
High 2480 1.1579
Low 2402 1.2021
8DPSK Middle 2441 1.1984
High 2480 1.2019

Please see the plot below.
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Chain0 : 20dB Occupied Bandwidth @ GFSK Ch Low

Agilent Spectrum Analyzer - 20dB Occupied Bandwidth_5X12.0 (GFSK_Chain0_Ch 1_2402)

RL RF

S0g DO ALIGHN AUTO 11:47:35AM Sep 09, 2015

[Center Freq 2.402000000 GHz

| #Avg Type: RMS TRACE 2456

“Wide ) Trig:FreeR Avg|Hold:> 1001100 TYPE vl
I PO G e valiold>
Ref Offset 7.6 dB AMKr3 758.6 kHz
10 dBidiv Ref 3.50 dBm -0.530 dB
Log ¥
-6.50
BS .’ 2212 dbm,
-26.5 Pt |
-36.5
-46.5
-66.5
-B6.5
765
-86.5
Center 2.402000 GHz Span 2.000 MHz
Res BW 20 kHz #VBW 62 kHz Sweep 5.00 ms (5001 pts)
[ v [ FUNCTION [ FUNCTIO
1 N f 2.402 150 4 GHz -2.113 dBm
2 N f 2.401714 5 GHz 21610 dBm
A2 f (A 758.6 kHz (A) 0530 dB
4
5
6
7
]
9
10
11
12
MEG STATUS

Chain0 : 20dB Occupied Bandwidth @ GFSK Ch Middle

Agilent Spectrum Analyzer - 20dB Occupied Bandwidth_5X12.0 (GFSK_Chain0_Ch 7_2441)

L RF S0g DO

ALIGHN AUTO

11:49:22 AM Sep 09, 2015

[Center Freq 2.441000000 GHz

#Avyg Type: RMS

TRACE 45 R
TYPE|IM

Wide —— Trig:FreeR Avg|Hold:>100/100 A
I PO G e valbold>
Ref Offset 7.6 dB AMKr3 587.8 kHz
10 g8/ Ref 3.50 dBm 0.255 dB
-6.50
-16.5 ’
-24.23 dbm|
-26.5
-36.5
-46.5
-66.5
-B6.5
765
-86.5
Center 2.441000 GHz Span 2.000 MHz
| Res BW 20 kHz #VBW 62 kHz Sweep 5.00 ms (5001 pts)
0 [ v [ FUNCTION [ FUNCTID
1 N f 2.441148 8 GHz -4.202 dBm
2 N f 2440719 7 GHz 24.344 dBm
A2 f o 587.8 kHz (A) 0.255 dB
4
5
6
7
]
9
10
11
12

STATUS
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Chain0 : 20dB Occupied Bandwidth @ GFSK Ch High

Agilent Spectrum Analyzer - 20dB Occupied Bandwidth_5X12.0 (GFSK_Chain0_Ch13_2480)

L RF S0 DC SEMSE:INT| ALIGM AUTO 11:49:50 AM Sep09, 2015
[Center Freq 2.480000000 GHz | ) #Avg Type: RMS TRACEI 2345 &
PNO: Wide 5O Trig: Free Run Avg|Held:>100/100 THPE| b el
I IFGain:Low #itten: 6 dB DET|P MR
Ref Offsat T 5 dB AMKr3 591.7 kHz
10 dBidiv  Ref 3.50 dBm 0.481 dB
LOQ ‘ ¥
-6.50 ]
Bs . ~21.81 dem
55
3.5 -
-45.5
-56.5
-66.5
765
365
Center 2.480000 GHz Span 2.000 MHz
Res BW 20 kHz #VBW 62 kHz Sweep 5.00 ms (5001 pts)
[ ® [ v [ FUNCTION ] FUNCTID
1 N f 2.480 148 4 GHz -1.888 dBm
2 N f 2.479709 3 GHz 21275 dBm
favd f oM 691.7 kHz (A) 0.481 dB
4
5
§
7
]
9
10
1
12
MSG STATUS

Chain0 : 20dB Occupied Bandwidth @ n/4DQPSK Ch Low

Agilent Spectrum Analyzer - 20dB Occupied Bandwidth_5X12.0 (Other_Chain0_Ch 1_2402)

L RF S0 DC SEMSE:INT| ALIGM AUTO 11:51:41 AM Sep09, 2015
[Center Freq 2.402000000 GHz | ) #Avg Type: RMS TRACEII| 2345 6
PNO: Wide 5O Trig: Free Run Avg|Held:>100/100 THPE| b el
I IFGain:Low #itten: 6 dB DET|P MR
AMEKr3 1.183 0 MHz
Ref Offset 7.5 dB
| 10 g8/ Ref 3.50 dBm -0.145 dB
-6.50 2|
RS ’ 22,58 dem|
55
3.5 -
-45.5
-56.5
-66.5
765
365
Center 2.402000 GHz Span 2.000 MHz
| Res BW 20 kHz #VBW 62 kHz Sweep 5.00 ms (5001 pts)

L < [ v | _FUNCTION | FUNCID
N f 2.401618 8 GHz -2.890 dBm
N f 24014538 GHz -22.758 dBm
A2 foa 11830 MHz (&) 0145 dB

MSG STATUS
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Chain0 : 20dB Occupied Bandwidth @ n/4DQPSK Ch Middle

Agilent Spectrum Analyzer - 20dB Occupied Bandwidth_5X12.0 (Other_Chain0_Ch 7_2441)

L RF S0 DC SEMSE:INT| ALIGM AUTO 11:51:28 AM Sep09, 2015
[Center Freq 2.441000000 GHz ) #Avg Type: RMS TRACEII| 2345 6
PNO: Wide 5O Trig: Free Run Avg|Held:>100/100 THPE| b el
I IFGain:Low #itten: 6 dB DET|P MR
AMKr3 1.182 8 MHz
Ref Offset 7.5 dB
|1L%gBldiv Ref 3.50 dBm 0.021 dB
-6.50 1 !
-16.5
e . -25.05 dBm|
3.5
-45.5 —
-56.5
-66.5
765
365
Center 2.441000 GHz Span 2.000 MHz
| Res BW 20 kHz #VBW 62 kHz Sweep 5.00 ms (5001 pts)

I Y ¥ UNCTO

1 N f 2.440618 8 GHz 5.045 dBm

2 N f 2.440 453 2 GHz -25.049 dBm

A2 fola) 1.182 8 MHz (A) 0.021 dB
4
5
8
7
8
9
10
11
12

MSG STATUS

Chain0 : 20dB Occupied Bandwidth @ n/4DQPSK Ch High

Agilent Spectrum Analyzer - 20dB Occupied Bandwidth_5X12.0 (Other_Chain0_Ch13_2480)

L RF S0 DC SEMSE:INT| ALIGM AUTO 11:50:36 AM Sep 09, 2015
[Center Freq 2.480000000 GHz | ) #Avg Type: RMS TRACEII| 2345 6
PNO: Wide 5O Trig: Free Run Avg|Held:>100/100 THPE| b el
I IFGain:Low #Atten: 6 dB pET|P M
Ref Offsst 75 dB AMKr3 1.157 9 MHz
10 dBidiv__Ref 3.50 dBm -3.622 dB
og
-6.50
RS 0 22,92 dEm|
265
35
465 —_
-B6.5
-BE.5
-76.5
6.5
Center 2.480000 GHz Span 2.000 MHz
Res BW 20 kHz #VBW 62 kHz Sweep 5.00 ms (5001 pts)
< [ v [ FUNCTION [ FUNCTID
1 N f 2479618 4 GHz 2920 dBm
2 N f 2.479 4791 GHz -19.184 dBm
a2 f (A 1.157 9 MHz (&) 3622dB
4
5
3
7
8
9
10
1"
12

STATUS
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Chain0 : 20dB Occupied Bandwidth @ 8DPSK Ch Low

Agilent Spectrum Analyzer - 20dB Occupied Bandwidth_5X12.0 (8DPSK_Chain0_Ch 1_2402)
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L RF S0%  DC

ALIGMN AUTO

11:52:14 AM Sep 09, 2015

[Center Freq 2.402000000 GHz ) #Avg Type: RMS TRACEII| 2345 6
PNO: Wide 5O Trig: Free Run Avg|Held:>100/100 THPE| b el
I IFGain:Low #Atten: 6 dB pET|P M
Ref Offsst 75 dB AMKr3 1.202 1 MHz
10 g8/ Ref 3.50 dBm -0.157 dB
-6.50 ! -
BS ’ 32,73 dam
265
35 —
465
-B6.5
-BE.5
-76.5
6.5
Center 2.402000 GHz Span 2.000 MHz
| Res BW 20 kHz #VBW 62 kHz Sweep 5.00 ms (5001 pts)
[ =< [ v [ FUNCTION [ FUNCTID
1 N f 2.401619 6 GHz 2572 dBm
2 N f 2.401 4310 GHz 22577 dBm
a2 f (A 1.202 1 MHz (&) 0.157 dB
4
5
3
7
8
9
10
1"
12
MSG STATUS

Chain0 : 20dB Occupied Bandwidth @ 8DPSK Ch Middle

Agilent Spectrum Analyzer - 20dB Occupied Bandwidth_5X12.0 (8DPSK_Chain0_Ch 7_2441)

L RF S0 DC SEMSE:INT| ALIGM AUTO 11:52:29 AM Sep 09, 2015
[Center Freq 2.441000000 GHz | ) #Avg Type: RMS TRACEI 2345 &
PNO: Wide 5O Trig: Free Run Avg|Held:>100/100 THPE| b el
I IFGain:Low #itten: 6 dB DET|P MR
Ref Offsat T 5 dB AMEKr3 1.198 4 MHz
10 dBidiv__Ref 3.50 dBm -0.072 dB
ogd
-6.50 i
-16.5
. -25.09 dBm|
55
3.5
-45.5
-56.5
-66.5
765
365
Center 2.441000 GHz Span 2.000 MHz
Res BW 20 kHz #VBW 62 kHz Sweep 5.00 ms (5001 pts)
[ % [ v [ FUNCTION ] FUNCTID
1 N f 2.440618 8 GHz 5,076 dBm
2 N f 2.440435 1 GHz -25.034 dBm
favd f (A 1.198 4 MHz (A) 0072 dB
4
5
§
7
]
9
10
1
12

STATUS
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Chain0 : 20dB Occupied Bandwidth @ 8DPSK Ch High

Agilent Spectrum Analyzer - 20dB Occupied Bandwidth_5X12.0 (8DPSK_Chain0_Ch13_2480)

L RF S0 DC SEMSE:INT| ALIGM AUTO 11:52:44 AM Sep09, 2015
[Center Freq 2.480000000 GHz | ) #Avg Type: RMS TRACEI 2345 &
PNO: Wide 5O Trig: Free Run Avg|Held:>100/100 THPE| b el
I IFGain:Low #itten: 6 dB DET|P MR
Ref Offsst 75 dB AMKr3 1.201 9 MHZ
10 dBidiv__Ref 3.50 dBm -0.051 dB
ogd
-6.50 i o
RS e . 22 96 dem|
55
3.5
-45.5 |
-56.5
-66.5
765
365
Center 2.480000 GHz Span 2.000 MHz
Res BW 20 kHz #VBW 62 kHz Sweep 5.00 ms (5001 pts)
[MeR[MODE[TRCISOLL x| v [ FUNCTION ] FUNCII FUNCTI UE
1 N f 24796180 GHz -2.956 dBm
2 N f 2.479434 0 GHz 22965 dBm
favd f (A 1.201 9 MHz (4) 0.051dB
4
5
§
7
]
9
10
1
12
MSG STATUS
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4. Carrier Frequency Separation Test

4.1 Operating Environment
Temperature: 25 |C
Relative Humidity: 55 %
Atmospheric Pressure: | 1008 |hPa
Test Date: Sep. 08, 2015

4.2 Test Setup & Procedure
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The test procedure was according to FCC measurement guidelines DA 00-705.

The carrier frequency separation per FCC §15.247(a)(1) was measured using a 50 ohm
spectrum analyzer with the resolutions bandwidth set at = 1% of the span, the video
bandwidth = RBW, and the SPAN was wide enough to capture the peaks of two adjacent
channels. The carrier frequency separation result is in the following Table.

4.3 Measured Data of Carrier Frequency Separation Test Results

seEE) Adjacent ghannel .
Mode Channel (MHz) separation Limit
(MHz)
0 2402 0.999 0.5057
GFSK 39 2441 1.002 0.3919
78 2480 0.999 0.3945
0 2402 0.999 0.7887
1/4DQPSK 39 2441 0.999 0.7885
78 2480 1.002 0.7719
0 2402 0.999 0.8014
8DPSK 39 2441 0.999 0.7989
78 2480 1.002 0.8013

Please see the spectrum plots of worst value below.
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Chain0 : Carrier Frequency Separation (@ GFSK Ch Low

Agilent Spectrum Analyzer - Carrier Frequency Separation_5XI2.0 (Basic Rate_Chain0_Ch 1_2402)

L RF S0&  DC SEMSE:INT| ALIGM AUTO 09:4359PM Sep 08, 2015
Marker 2 A 999.000000 kHz | Avg Type: Log-Pwr RecE[ - 2456
PHO: Wide O Trig: Free Run Avg|Held:> 100100 TPE |l o'
IFGain:Low #itten: 6 dB CET|P MR
AMKr2 999 kHz
Ref Offset 7.5 dB
1o gBIdiv Ref 3.50 dBm 0.047 dB
0 ¢
-85
265
35
485
565
BES
EE
BE5
Center 2.402500 GHz Span 3.000 MHz
#Res BW 30 kHz #VBW 30 kHz Sweep 4.07 ms (1001 pts)
MEG STATUS

Chain0 : Carrier Frequency Separation (@ GFSK Ch Middle

Agilent Spectrum Analyzer - Carrier Frequency Separation_5XI2.0 (Basic Rate_Chain0_Ch 7_2441)

L RF S0&  DC SEMSE:INT| ALIGM AUTO 09:48:27 PM Sep 08, 2015

Marker 2 A 1.002000000 MHz | . Avg Type: Log-Pwr RecE[ - 2456

PHO: Wide O Trig: Free Run Avg|Held:> 100100 TPE |l o'

IFGain:Low #Atten: 14 dB DET|P M MR

AMEKr2 1.002 MHz

Ref Offset 7.5 dB
1L%gBIdiv Ref 11.50 dBm 0.044 dB
0 o

-6.50
-18.5
285
385
485
85
6E5
7BE

Center 2.441500 GHz Span 3.000 MHz

#Res BW 30 kHz #VBW 30 kHz Sweep 4.07 ms (1001 pts)

MEG STATUS
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Chain0 : Carrier Frequency Separation (@ GFSK Ch High

Agilent Spectrum Analyzer - Carrier Frequency Separation_5XI2.0 (Basic Rate_Chain0_Ch13_2480)

L RF S0%  DC

ALIGMN AUTO

09:532:30PM Sep 08, 2015

Marker 2 A 999.000000 kHz |

Avg Type: Log-Pwr

TRACE 31456

PNO: Wide o) ;’Ri::e::r;edgun Avg|Hold:>100/100 TYPE b
AMKkr2 999 kHz

1o gBIdiv E:ffogge(; -cfigcrlr? 0.235 dB

-6.50 ’

AES

ES

-36.5

-46.5 4

-56.5 .

-66.5

-78.5

-86.5

Center 2479500 GHz Span 3.000 MHz

#Res BW 30 kHz #VBW 30 kHz Sweep 4.07 ms (1001 pts)

MG STATUS

Chain0 : Carrier Frequency Separation @n/4DQPSK Ch Low

Agilent Spectrum Analyzer - Carrier Frequency Separation_5XI2.0 (Other_Chain0_Ch 1_2402)

L RF S0%  DC

ALIGMN AUTO

09:59:49PM Sep 08, 2015

Marker 2 A 999.000000 kHz |

Trig: Free Run

PNO: Wide O
* #Atten:6 dB

IFGain:Low

Ref Offset 7.5 dB

10 deidiv. Ref 3.50 dBm
Log

Avg Type: Log-Pwr
Avg|Hold:>100/100

TRACE 31456
T PE | bbbt
DET|P [ BB

AMKr2 999 kHz
-0.153 dB

-85

-2B5

-36.5

-46.5

-56.5

-66.5

-7BA

-86.5

Center 2.402500 GHz
#Res BW 30 kHz

MSG

#VBW 30 kHz

STATUS

Span 3.000 MHz
Sweep 4.07 ms (1001 pts)
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ChainO0 : Carrier Frequency Separation @ n/4DQPSK Ch Middle

Page

Agilent Spectrum Analyzer - Carrier Frequency Separation_5X12.0 (Other_Chain0_Ch 7_2441)

Report No.: 150700434TWN-001

19 of 6l

L RF S0%  DC

ALIGMN AUTO

10:03:15PM Sep 08, 2015

2456

Marker 2 A 999.000000 kHz

Avg Type: Log-Pwr TRACE

PoEWe 5 faten: 14 B Aualiiold>1oorioo s ot
AMKkr2 999 kHz
10 gBaiv Ref 11.50 dBm -0.077 dB
150 >
-850
AES5 AN
-28.5
-38.5
-48.5
-58.5
-B8.5
-78.5
Center 2.441500 GHz Span 3.000 MHz
#Res BW 30 kHz #VBW 30 kHz Sweep 4.07 ms (1001 pts)
MG STATUS

Chain0 : Carrier Frequency Separation (@ n/4DQPSK Ch High

Agilent Spectrum Analyzer - Carrier Frequency Separation_5XI2.0 (Other_Chain0_Ch13_2480)

L RF S0%  DC

ALIGMN AUTO

10:07:46 PM Sep 08, 2015

Marker 2 A 1.002000000 MHz | ) Avg Type: Log-Pwr TRACE|] 23456
PNO: Wide 5O Trig: Free Run Avg|Held:>100/100 THPE| W it
IFGain:Low #Atten: 6 dB pET|P MM
AMkr2 1.002 MHz
Ref Offset 7.5 dB
1o gBIdiv Ref 3.50 dBm -0.350 dB
650
E5
2E5
3645
-46 5
-BB 5
-BE 5
-iBA
-B65
Center 2479500 GHz Span 3.000 MHz
#Res BW 30 kHz #VBW 30 kHz Sweep 4.07 ms (1001 pts)
MSG STATUS
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Chain0 : Carrier Frequency Separation (@, 8DPSK Ch Low

Agilent Spectrum Analyzer - Carrier Frequency Separation_5X12.0 (8DPSK_Chain0_Ch 1_2402)

Report No.: 150700434TWN-001
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L RF S0%  DC

ALIGMN AUTO

10:18:56PM Sep 08, 2015

TRACE

2456

Marker 2 A 999.000000 kHz

Avg Type: Log-Pwr

oW O atan e dE Araliold>100/1a0 "L NN N
AMKkr2 999 kHz

1o gBIdiv E:ffogge(; -cfigcrlr? 0.934 dB
550 >
AES
ES
-36.5
-46.5
-56.5
-66.5
-78.5
-86.5
Center 2402500 GHz Span 3.000 MHz
#Res BW 30 kHz #VBW 30 kHz Sweep 4.07 ms (1001 pts)
MG STATUS

Chain0 : Carrier Frequency Separation (@ 8DPSK Ch Middle

Agilent Spectrum Analyzer - Carrier Frequency Separation_5X12.0 (8DPSK_Chain0_Ch 7_2441)

L RF S0%  DC

ALIGMN AUTO

10:16:26PM Sep 08, 2015

Marker 2 A 999.000000 kHz | Avg Type: Log-Pwr TRACE|] 23456
PNO: Wide 5O Trig: Free Run Avg|Held:>100/100 THPE| W it
IFGain:Low #Atten: 14 dB pET|P MM
AMKr2 999 kHz
Ref Offset 7.5 dB
1o gBIdiv Ref 11.50 dBm -0.039 dB
1.50 >
-850
LN
-2BA
-3B5
-4B.5
-585
-EB A&
-7BA
Center 2.441500 GHz Span 3.000 MHz
#Res BW 30 kHz #VBW 30 kHz Sweep 4.07 ms (1001 pts)
MSG STATUS
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ChainO0 : Carrier Frequency Separation (@ 8DPSK Ch High

Agilent Spectrum Analyzer - Carrier Frequency Separation_5X12.0 (8DPSK_Chain0_Ch13_2480)

L RF S0¢ DT SEMSE:INT ALIGH AUTO 10:12:26 PM Sep 02, 2015

Marker 2 A 1.002000000 MHz | ) Avg Type: Log-Pwr TRACE[] 23456

PNO: Wide 5O Trig: Free Run Avg|Held:>100/100 THPE| W it

IFGain:Low #itten: 6 dB DET|P M T T

AMkr2 1.002 MHz

Ref Offset 7.5 dB

1o gBIdiv Ref 3.50 dBm -0.572 dB
-6.50
-1B5
-2B5
-36.5
-46.5
-56.5
-66.5
-78.5
865

Center 2479500 GHz Span 3.000 MHz

#Res BW 30 kHz #VBW 30 kHz Sweep 4.07 ms (1001 pts)

MSG STATUS
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5. Number of Hopping Frequencies Test

5.1 Operating Environment

Temperature: 24 |C
Relative Humidity: 55 %
Atmospheric Pressure: | 1008 |hPa
Test Date: Sep. 09, 2015

5.2 Test Setup & Procedure

FCC ID: TN77XIGENERATIONS
Report No.: 150700434TWN-001
Page 22 of 61

The test procedure was according to FCC measurement guidelines DA 00-705.

The number of hopping frequencies per FCC §15.247(a)(1) was measured using a 50 ohm
spectrum analyzer with the resolutions bandwidth set at =1% of the span, the video
bandwidth = RBW, and the SPAN was the frequency band of operation. The carrier

frequency separation result is in the following Table.

5.3 Measured Data of Number of Hopping Frequencies Test Results

Frequency Range (MHz)

Hopping Channels

2402~2480

79

Number of Hopping Frequencies @ GFSK mode

Agilent Spectrum Analyzer - Swept SA

L RF

SEMSE:INT|

ALIGN sUTO 10:37:05 &M Sep09, 2015

Span 83.5000000 MHz

Ref Offset 7.5 dB
10 dBidiv.  Ref 7.50 dBm
Log

PNO: Fast GO Trig: Free Run
IFGain:Low Atten: 10 dB

Avg Type: Log-Pwr TRACE 3456
Avg|Held:> 1001100 THPE g‘lmmw
DET

=250

-12.8

-225

S35

-42.5

-62.8

-62.5

-Fi5

-62.5

Start 2.40000 GHz
#Res BW 1.0 MHz

MSG

#/BW 1.0 MHz

Stop 2.48350 GHz
Sweep 1.00 ms (1001 pts)

STATUS




Intertek

FCC ID: TN77XIGENERATIONS
Report No.: 150700434TWN-001

Page 23 of 61

Number of Hopping Frequencies @ n/4DQPSK mode

Agilent Spectrum Analyzer - Swept SA
a0Q  DC

ALIGN AUTO

10:37:47 AM Sep 09, 2015

L RF
Span 83.5000000 MHz

Ref Offset7.5 dB

10 dBidiv.  Ref 7.50 dBm
Log

PNO: Fast G0

IFGain:Low

Trig: Free Run
Atten: 10 dB

Avg Type: Log-Pwr TRACE

Avg|Hold:> 1001100

3456
TYPE[M
DET|P MR N H

250 S

-12.8

-5

-32.8

-42.5

525

-62.5

725

-62.5

Start 2.40000 GHz
#Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

ISTATUS

Stop 2.48350 GHz
Sweep 1.00 ms (1001 pts)

Number of Hopping Frequencies @ 8-DPSK mode

Agilent Spectrum Analyzer - Swept SA
RF

ALIGN AUTO

10:38:55 &M Sep09, 2015

Span 83.5000000 MHz

Ref Offset7.5 dB
Ref 7.50 dBm

10 dBidiv
Log

PNO: Fast 50
IFGain:Low

Trig: Free Run
Atten: 10 dB

Avg Type: Log-Pwr TRACE

Avg|Hold:>100/100

3456
THPE[M itk
DET|P [ H I F

-280

-12.8

-22.8

-32.5

-425

528

-62.5

-725

-82.5

Start 2.40000 GHz
#Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS

Stop 2.48350 GHz
Sweep 1.00 ms (1001 pts)
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6. Time of Occupancy (Dwell Time)

6.1 Operating Environment

Temperature: 25 |C
Relative Humidity: 55 %
Atmospheric Pressure: | 1008 |hPa
Test Date: Sep. 09, 2015

6.2 Test Setup & Procedure
The test procedure was according to FCC measurement guidelines DA 00-705.

The time of occupancy (dwell time) per FCC §15.247(a)(1) was measured using a 50 ohm
spectrum analyzer with the resolutions bandwidth set at IMHz, the video bandwidth = RBW,
and the zero span function of spectrum analyzer was enable. The EUT has its hopping
function enable.

6.3 Measured Data of Maximum Output Power Test Results

The total sweep time is 0.4x79 Channels =31.6 seconds

Due to the number of hops in the 31.6s sweep, we determined to reduce the sweep time to Ss,
count the number of hops and multiply by 6.32. The total number of hops will be multiplied
by the measured time of one pulse.

Pul
Mode Packet durl;tsf)n IMEIHOS measure Dwell Limit (s) | Pass/Fail
type Pulse time (s) | time (s)
(ms)
DH1 0.42 32 3.16 0.1344 0.4 Pass
GFSK DH3 1.68 18 3.16 0.3024 0.4 Pass
DHS5 2.93 11 3.16 0.3223 0.4 Pass
DH1 0.45 32 3.16 0.1440 0.4 Pass
n/4-DPSK| DH3 1.68 16 3.16 0.2688 0.4 Pass
DHS5 2.93 10 3.16 0.2930 0.4 Pass
DHI1 0.44 32 3.16 0.1408 0.4 Pass
8-DPSK DH3 1.68 18 3.16 0.3024 0.4 Pass
DHS5 2.93 12 3.16 0.3516 0.4 Pass

Please see the plots below.
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Chain0 : Dwell Time @ GFSK DH1

Agilent Spectrum Analyzer - Swept SA

L RF Sow  DC SEMSE:INT) ALIGN AUTO 10:50:27 AM Sep 09, 2015
[Sweep Time 3.160 s Avg Type: Log-Pwr RacEl T Gs e
PNO: Wide —»— Trig:Free Run THPE | AN
IFGain:Low Atten: 10 dB DET|P MMM K
Ref Offset 7.5 dB Mkr1 2.441 Gs
10 dBidiv  Ref 7.50 dBm ---dBm
Log
280
125
-225
325 1l |
425 Hl - 1
S2sH—th b i THmmul F— -1
JCp g R ] PR 1 1 P S L O 1 P . | in 1k (1 H6Y W
725
|
825
Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
MSG STATUS

Agilent Spectrum Analyzer - Swept SA

L RF S0 D SEMSE:INT ALIGN AUTO 11:42:014M Sep 09, 2015
Warker 1 A 420.000 ps Trig Delay: -3.234 ms Avg Type: Log-Pwr TRACE[ 3586
PNO: Wide —»— T1rig: Video TYPE| Wit
IFGain:Low Atten: 20 dB DET|P WM KT
AMEKr1 420.0 us
Ref Offset 7.5 dB
1L%5IBIdiv Ref 17.50 dBm -25.20 dB
750
280
-125
TRIG LWL
225
325
R
425
525
625
725
Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)
MSG STATUS
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Chain0 : Dwell Time @ GFSK DH3

Agilent Spectrum Analyzer - Swept SA

L RF S0  DC SEMSE:INT ALIGN AUTO 10:51:204M Sep 09, 2015
Ref Value 17.50 dBm Tric: Free R Avg Type: Log-Fuer s S
T rig: Free Run
II::I‘(I;(;":A:_ISSV - Atten: 20 dB DET|P WM KN
Mkr1 3.075 s
Ref Offset 7.5 dB

10 gBici__Ref 17.50 dBm -55.11 dBm
7.A0
-2.50
-125
22
-32A
-4 5

H25 — *,
B2 A
72

Center 2.402000000 GHz Span 0 Hz

Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)

IMSG STATUS

Agilent Spectrum Analyzer - Swept SA

L RF S0 DO

ALTGN AUTO 11:42:30AM Sep 09, 2015

Warker 1A 1.68000 ms Trig Delay: -3.234 ms Avg Type: Log-Pwr TRACE 31456
PNO: Wide -»— 1Hig: Video TYPE | Wi
IFGain:Low Atten: 20 dB DET|P WM MM
AMEKr1 1.680 ms
Ref Offset 7.5 dB
19 dBiclv Ref 17.50 dBm -21.50 dB
750
-2.50
-125
TRIG L¥L
-22a
-32.48
7
-4248
-52.5 .‘
-B2.5
-72A
Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)
MSG STATUS
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Chain0 : Dwell Time @ GFSK DHS5

Agilent Spectrum Analyzer - Swept SA

L RF S0  DC SEMSE:INT ALIGN AUTO 03:25:22 PM Sep 09, 2015
[Center Freq 2.402000000 GHz _ Avg Type: Log-Pwr TRACE[ 23456
PNO: Wide +»— T1rig:FreeRun TYPE | Wi
PHMNMNNM
IFGain:Low Atten: 10 dB DET
MEkr1 363.3 ps
Ref Offset 7.5 dB
1L%;|Bidiv Ref 7.50 dBm 64.19 dBm
250
125
225
B
425
526 f——
625 L— — .
72
H2A
Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
msc i) File <Data.png> saved STATUS

Agilent Spectrum Analyzer - Swept SA

L RF S0 OC SEMSE:INT ALIGN AUTO 11:42:11 AM Sep 09, 2015
Warker 1A 2.93000 ms Trig Delay: -3.234 ms Avg Type: Log-Pwr TRACE 31456
PNO: Wide -»— 1Hig: Video TYPE | Wi
IFGain:Low Atten: 20 dB DET|P WM MM
AMEKr1 2.930 ms
Ref Offset 7.5 dB
19 dBiclv Ref 17.50 dBm -25.82 dB
750
-2.50
-125
TRIG L¥L
-22a
-32.48
7
-4248
-52.5
-B2.5
-72A
Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)

MSG STATUS
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Chain0 : Dwell Time @ n/4DQPSK DH1

Agilent Spectrum Analyzer - Swept SA

L RF S0 D SEMSE:INT ALIGN AUTO 11:31:394M Sep09, 2015
Ref Value 17.50 dBm Tric: Free R Avg Type: Log-Fuer s S
T rig: Free Run
II::I‘(I;(;":A:_ISSV - Atten: 20 dB DET|P WM KN
Mkr1 3.075 s
Ref Offset 7.5 dB
10 gBici__Ref 17.50 dBm -55.56 dBm
7.A0
-2.50
-125
22 | |
-32A | |
425 H | 1] i . -
H25 1 a - H |31/ ] A SN AT . ’
B2 A
72
Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
IMSG STATUS

Agilent Spectrum Analyzer - Swept SA

L RF S0 OC SEMSE:INT ALIGN AUTO 11:38:45AM Sep 09, 2015
Warker 1 A 450.000 Hs Trig Delay: -3.234 ms Avg Type: Log-Pwr TRACE 31456
PNO: Wide -»— 1Hig: Video TYPE | Wi
IFGain:Low Atten: 20 dB DET|P WM MM
AMEr1 450.0 ps
Ref Offset 7.5 dB
10 dBidiv  Ref 17.50 dBm -0.31 dB
Log
750
-2.50 S
-125
TRIG L¥L
-22a
-32.48
-4248
-52.5
K ¢
/i3
-B2.5
-72A
Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)

MSG STATUS
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Chain0 : Dwell Time @ n/4DQPSK DH3

Agilent Spectrum Analyzer - Swept SA
S0Q Do

ALTGN AUTO

11:32:18.AM Sep 09, 2015

Ref Value 17.50 dBm

Avg Type: Log-Pwr

TRACE 3456

T Trig: Free Run TYPE | Wi

II::I‘(I;(;":A:_ISSV - Atten: 20 dB DET|P WM MMM

Ref Offset 7.5 dB Mkr1 3.075 s

1o gBIdiv Ref 17.50 dBm -55.23 dBm
750
280
125
Perka)
326
425

A25 | 7*,
B2E
F2E

Center 2.402000000 GHz Span 0 Hz

Res BW 1.0 NMHz #VBW 1.0 MIHz Sweep 3.160 s (1001 pts)

wsc i) Already in Single, press Restart to initiate a new sweep or sequence STATUS

Agilent Spectrum Analyzer - Swept SA

S0 DO

ALTGN AUTO

11:39:17 AM Sep 09, 2015

Warker 1A 1.68000 ms Trig Delay: -3.234 ms Avg Type: Log-Pwr TRACE 31456
PNO: Wide -»— 1Hig: Video TYPE | Wi
IFGain:Low Atten: 20 dB DET|P WM MM
AMEKr1 1.680 ms
Ref Offset 7.5 dB
19 dBiclv Ref 17.50 dBm -26.11 dB
750
-2.50
-125
TRIG L¥L
-22a
-32.48
i
-4248
-52.5
-B2.5
-72A
Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)
MSG STATUS
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Chain0 : Dwell Time @ n/4DQPSK DHS5

Agilent Spectrum Analyzer - Swept SA

L RF S0  DC SEMSE:INT ALIGN AUTO 03:25:55PM Sep 09, 2015
[Center Freq 2.402000000 GHz ) Avg Type: Log-Pwr TRACE|| 2345 6
PNO: Wide +»— T1rig:FreeRun THPE | W
M . CET|P [ E
IFGain:Low Atten: 10 dB
MEkr1 363.3 ps
Ref Offset 7.5 dB
10 gBicie_Ref 7.50 dBm -65.44 dBm
-250
125
225
-32A
-4 5
B2 A
625 ot Mg G Ly L i) e _— - THE
by
72
B2 A
Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 NMHz #VBW 1.0 MIHz Sweep 3.160 s (1001 pts)
IMSG STATUS

Agilent Spectrum Analyzer - Swept SA
RF S0Q Do

ALTGN AUTO

11:39:48 AM Sep 09, 2015

Warker 1A 2.93000 ms Trig Delay: -3.234 ms Avg Type: Log-Pwr TRACE 31456
PNO: Wide -»— 1Hig: Video TYPE | Wi
IFGain:Low Atten: 20 dB DET|P WM MM
AMKr1 2.930 ms
Ref Offset 7.5 dB
19 dBiclv Ref 17.50 dBm -24.49 dB
750
-2.50
-125
TRIG L¥L
-22a
-32.48
7
-4248
-52.5 .
-B2.5
-72A
Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)
MSG STATUS
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Chain0 : Dwell Time @ 8DPSK DHI

Agilent Spectrum Analyzer - Swept SA

L RF S0  DC SEMSE:INT ALIGN AUTO 11:33:14 M Sep 09, 2015
Ref Value 17.50 dBm Tric: Free R Avg Type: Log-Fuer s S
T rig: Free Run
II::I‘(I;(;":A:_ISSV - Atten: 20 dB DET|P WM KN
Mkr1 3.075 s
Ref Offset 7.5 dB
10 gBici__Ref 17.50 dBm -21.37 dBm
7.A0
-2.50
-125
225 H H ’7
24 H H -
425 1 - 1
H25 It i i - -
B2 A
72
Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
IMSG STATUS

Agilent Spectrum Analyzer - Swept SA

L RF S0 OC SEMSE:INT ALIGN AUTO 11:37:51 AM Sep 09, 2015
Warker 1A 440.000 Hs Trig Delay: -3.234 ms Avg Type: Log-Pwr TRACE 31456
PNO: Wide -»— 1Hig: Video TYPE | Wi
IFGain:Low Atten: 20 dB DET|P WM MM
AMEr1 440.0 ps
Ref Offset 7.5 dB
10 dBidiv  Ref 17.50 dBm -1.38 dB
Log
750
-2.50 —
-125
TRIG L¥L
-22a
-32.48
-4248
-52.5
%
Mo Gl
-B2.5
-72A
Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)

MSG STATUS
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Chain0 : Dwell Time @ 8DPSK DH3

Agilent Spectrum Analyzer - Swept SA

L RF S0 D SEMSE:INT ALIGN AUTO 11:33:354M Sep09, 2015
Ref Value 17.50 dBm Tric: Free R Avg Type: Log-Fuer s S
T rig: Free Run
II::I‘(I;(;":A:_ISSV - Atten: 20 dB DET|P WM KN
Mkr1 3.075 s
Ref Offset 7.5 dB
10 gBici__Ref 17.50 dBm -55.39 dBm
7.A0
-2.50 — i -
-125
XA
-E32A
-2 A
525] '
B2 A
72
Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
IMSG STATUS

Agilent Spectrum Analyzer - Swept SA

L RF S0  DC SEMSE:INT ALIGN AUTO 11:37:11 AM Sep 09, 2015
Marker 1 A 1.68000 ms Trig Delay: -3.234 ms Avg Type: Log-Pwr TRACE|. - 34586
T Trig: Video TVPE | Whinkioiet

PHO: Wide -»—
IFGain:Low Atten: 20 dB DET|P WM MMM

AMEKr1 1.680 ms
Ref Offset 7.5 dB
1L%;|Bidiv R:f 1;.950 dBm 1.85dB

750

-2.50

-125
TRIG LYL

-22a

-32.48

-4248

-52.5

I

-B2.5

-72A

Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)

MSG STATUS
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Chain0 : Dwell Time @ 8DPSK DH5

Agilent Spectrum Analyzer - Swept SA

L RF S0  DC SEMSE:INT ALIGN AUTO 11:33:57 &AM Sep 09, 2015
Ref Value 17.50 dBm Tric: Free R Avg Type: Log-Fuer s S
T rig: Free Run
II::I‘(I;(;":A:_ISSV - Atten: 20 dB DET|P WM KN
Mkr1 3.075 s
Ref Offset 7.5 dB
10 gBici__Ref 17.50 dBm -38.55 dBm
7.A0
-2.50 — —
-125
22
-32A ’
-4 5
525
B2 A
72
Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
IMSG STATUS

Agilent Spectrum Analyzer - Swept SA

L RF S0Q Do SEMNSE:INT ALIGN AUTO 11:36:204M Sep (09, 2015
Warker 1A 2.93000 ms Trig Delay: -3.234 ms Avg Type: Log-Pwr TRACE[L - 3456
T Trig: Video TVPE | Whinkioiet

PHO: Wide -»—
IFGain:Low Atten: 20 dB DET|P WM MM

AMEKr1 2.930 ms
Ref Offset 7.5 dB
1L%;|Bidiv R:f 1;.950 dBm -35.50 dB

750

-2.50

-125
TRIG LYL

-22a

-32.48

-4248

-52.5
L/

-B2.5

-72A

Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)

MSG STATUS
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7. Maximum Output Power Test

7.1 Operating Environment

Temperature: 25 |C
Relative Humidity: 55 %
Atmospheric Pressure: | 1008 |hPa
Test Date: Aug. 21, 2015

7.2 Test Setup & Procedure

The test procedure was according to FCC measurement guidelines DA 00-705.

The power output per FCC §15.247(b) was measured on the EUT using a 50 ohm SMA cable
connected to peak power meter via power sensor. Power was read directly and cable loss
correction (2 dB) was added to the reading to obtain power at the EUT antenna terminals. The
test was performed at 3 channels (lowest, middle and highest channel).

7.3 Measured Data of Maximum Output Power Test Results

. Maximum
Frequency Maximum power power Limit | Margin
Mode Channel (MHz) (gl}’slfr)l) (PK) (dBm) (dB)
(mW)

Low 2402 6.35 4.31519077 30 -23.65

GFSK Middle 2441 591 3.89941987 30 -24.09
High 2480 5.76 3.76703799 30 -24.24

Low 2402 6.5 4.46683592 30 -23.50

n/4ADQPSK | Middle 2441 6.16 4.13047502 30 -23.84
High 2480 6.09 4.06443329 30 -23.91

Low 2402 6.81 4.79733449 30 -23.19

8DPSK Middle 2441 6.44 4.40554864 30 -23.56
High 2480 6.25 4.21696503 30 -23.75
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8. RF Antenna Conducted Spurious Test

8.1 Operating Environment

Temperature: 25 |C
Relative Humidity: 55 %
Atmospheric Pressure: | 1008  |hPa
Test Date: Aug. 30, 2015

8.2 Test Setup & Procedure
The test procedure was according to FCC measurement guidelines DA 00-705.

The measurements were performed from 30MHz to 25GHz RF antenna conducted per FCC
15.247 (c¢) was measured from the EUT antenna port using a 50ohm spectrum analyzer with
the resolution bandwidth set at 100 kHz, and the video bandwidth set at 100 kHz.

Harmonics and spurious noise must be at least 20dB down from the highest emission level
within the authorized band as measured with a 100 kHz RBW.
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8.3 Measured Data of the Highest RF Antenna Conducted Spurious Test Results

Conducted Spurious @ GFSK mode Low Channel

Agilent Spectrum Analyzer - Conducted Spurious_7X12.0 (GFSK_Chain0_Ch 1_2402)

L RF S0Q  DC SEMNSE:INT ALIGN AUTO 02:51:31PM Aug 30, 2015
Display Line -14.61 dBm #Avg Type: RMS TRACE[L - 3156
PHO: Wide GO Trig: Free Run Avg|Hold:>10/10 THPE| W ksl
IFGain:Low Atten: 26 dB DeT|P MK
Mkr1 2.402 095 900 GHz
Ref Offset 7.5 dB
10 gBiciv__Ref 23.50 dBm 5.397 dBm
135
3.50
650 ——
-14 61 dBm|
-16.5
<265
-36.5
-46.5
-86.5
E6.5
Center 2.4020000 GHz Span 708.4 kHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
MSG STATUS

Conducted Spurious @ GFSK mode Low Channel

Agilent Spectrum Analyzer - Conducted Spurious_7X12.0 (GFSK_Chain0_Ch 1_2402)

L RF S0Q Do SEMSE:INT ALIGN AUTO 02:53:20PM Aug 20, 2015
Marker 1 2.402150000000 GHz | ) #Avg Type: RMS TRACE|L 234 5 6
PNO: Fast —»— Trig:Free Run Avg|Held: 10110 THPE| M it
IFGain:Low Atten: 26 dB DET|F M
Ref Offset 7.5 dB Mkr1 2.402 2 GHz
[0 g5icicRef 23.50 dBm 5.870 dBm
138
380
-6.50
1451 B
-16.5
-26.5
-365
455
5 - - - e
66, 5| i
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 5 (40001 pts
| a0 ol % [ v [ FmooN | FUNCTo
N f 24022 GHz 6.870 dBm
2 N f 4.804 3 GHz -47.010 dBm
3 N f (Al 7.2058 GHz (&) -37.368 dBm
4 N f 9.607 9 GHz -48.751 dBm
]
6
7
8
9
10
11
12
MSG STATUS
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Conducted Spurious @ GFSK mode Middle Channel

Agilent Spectrum Analyzer - Conducted Spurious_7X12.0 (GFSK_Chain0_Ch 7_2441)

L RF S0Q  DC SEMNSE:INT ALIGN AUTO 02:56:51 PM Aug 30, 2015
Display Line -14.48 dBm #Avg Type: RMS TRACE|12 345 6
PHO: Wide GO Trig: Free Run Avg|Hold:>10/10 THPE| W ksl
IFGain:Low Atten: 26 dB DET|P 1 H B
Mkr1 2.441 098 422 GHz
Ref Offset 7.5 dB
10 gBiciv__Ref 23.50 dBm 5.523 dBm
135
3.50
650
-14.45 dBm|
-16.5
<265
-36.5
-46.5
-86.5
-66.5
Center 2.4410000 GHz Span 721.7 kHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
MSG STATUS

Conducted Spurious @ GFSK mode Middle Channel

Agilent Spectrum Analyzer - Conducted Spurious_7X12.0 (GFSK_Chain0_Ch 7_2441)

L RF S0Q Do SEMSE:INT ALIGN AUTO 02:58:20 PM Aug 20, 2015
Marker 1 2.440853500000 GHz | ) #Avg Type: RMS TRACE|L 234 5 6
PNO: Fast —»— Trig:Free Run Avg|Held: 10110 THPE| M it
IFGain:Low Atten: 26 dB DET|F M
Ref Offset 7.5 dB Mkr1 2.440 9 GHz
[0 g5icicRef 23.50 dBm 5.872 dBm
138
380
-6.50
-14.48 iBim|
-16.5
-26.5
-365
455
S o B e
66, 5| ‘
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 5 (40001 pts
| R A N
24409 GHz 6.872 dBm
48817 GHz -47.180 dBm
73237 GHz (&) -39.891 dBm
9.764 6 GHz 45916 dBm
MSG STATUS
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Conducted Spurious @ GFSK mode High Channel

Agilent Spectrum Analyzer - Conducted Spurious_7XI12.0 (GFSK_Chain0_Ch13_2480)

L RF S0Q DO SEMSE:INT ALIGN AUTO 03:01:27 PM Aug 30, 2015

Display Line -14.68 dBm #Avg Type: RMS TRACE 2456

PHO: Wide 0 Trig: Free Run Avg|Held:>10/10 TPE| I ikt

IFGain:Low Atten: 26 dB DET|P 1 B

Ref Offset 75 dB Mkr1 2.480 098 003 GHz

19 gy Ref 23.50 dBm 5.321 dBm
1348
3.80
-6.50

-14.68 dBm
-16.5
-26.8
-36.8
-46.5
-86.5
-66.5

Center 2.4800000 GHz Span 699.4 kHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)

MSG STATUS

Conducted Spurious @ GFSK mode High Channel

Agilent Spectrum Analyzer - Conducted Spurious_7XI2.0 (GFSK_Chain0_Ch13_2480)

L RF S0Q DO SEMSE:INT ALIGN AUTO 03:03:09PM Aug 30, 2015
Marker 1 2.480181250000 GHz ) #Avg Type: RMS TRACE| 123456
PNO: Fast ~»— Trig:FreeRun Avg|Held: 10110 THPE I
IFGain:Low Atten: 26 dB DET|P 1 F
Ref Offset 75 dB Mkr1 2.480 2 GHz
10 dBidiv__ Ref 23.50 dBm 5.557 dBm
fiLog
138
3.50
-B.50
-165 -14.56 cEmjf
2645
-36.5
-46.5
e — . el e e
-B6 SI i
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts
| [ X [ v [ o [ FURCT O VELUE
N f 2.480 2 GHz 6557 dBm
2 N f 74398 GHz 43.106 dBm
3
4
5
6
7
8
]
10
11
12
MSG STATUS
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Conducted Spurious @ n/4DQPSK mode Low Channel

Agilent Spectrum Analyzer - Conducted Spurious_7XI12.0 (Other_Chain0_Ch 1_2402)

L RF S0Q  DC SEMSE:INT| ALIGN AUTO 02:43:58 PM Aug 30, 2015
Display Line -17.55 dBm #Avg Type: RMS TRACE1 34 5 6
PNO: Wide (0 Trig:Free Run Avg|Held:> 10110 THPE W kst
IFGain:Low Atten: 26 dB DET|P 1 B
Mkr1 2.402 080 194 0 GHz
Ref Offset 7.5 dB
10gBicly__Ref 23.50 dBm 2.457 dBm
135
350 ‘
650
SBS A7 55E
265
3.5
485
-5B.5
665
Center 2.4020000 GHz Span 1.588 MHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 2.67 ms (40001 pts)
MSG STATUS

Conducted Spurious @n/4DQPSK mode Low Channel

Agilent Spectrum Analyzer - Conducted Spurious_7XI2.0 (Other_Chain0_Ch 1_2402)

L RF Sig  DC SENSE:INT ALTGN AUTO 02:47:20 PM Aug 30, 2015
Marker 1 2.402150000000 GHz ] #Avg Type: RMS TRACE[1[Z 34 56
PNO: Fast ~»— Trig:FreeRun Avg|Held: 10110 THPE I
IFGain:Low Atten: 26 dB DET|P 1 T
Ref Offset 7.5 dB Mkr1 2.402 2 GHz
10 dBidiv Ref 23.50 dBm 2.035 dBm
fiLog ‘
135
3.50 ‘
.50
165 17 55 cbmff
265
-36.5
465
ey Tty e 4
B6 5i
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts
| [ X [ v ] Fnow [ Fuo FUNC e
N f 2402 2 GHz 2.035 dBm
2 N f 7.2058 GHz -40.689 dBm
3
4
5
6
7
8
9
10
1
12
MSG STATUS
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Conducted Spurious @n/4DQPSK mode Middle Channel

Agilent Spectrum Analyzer - Conducted Spurious_7XI12.0 (Other_Chain0_Ch 7_2441)

L RF a0Q  DC SEMSEINT ALIGN AUTO 02:37:28 PM Aug 30, 2015
Marker 1 2.441087491300 GHz ] ) #Avg Type: RMS TRACEJ1]2 34 5 6
PNO: Wide (0 Trig:Free Run Avg|Held:> 10110 THPE W kst
IFGain:Low Atten: 26 dB DET|P 1 B
Mkr1 2.441 087 49 GHz
Ref Offset 7.5 dB
10gBicly__Ref 23.50 dBm 2.622 dBm
135
350 Q
650
165 4 @r
265
-36.5
-46.5
-56.5
-B6.5
Center 2.4410000 GHz Span 1.612 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
MSG ISTATUS

Conducted Spurious @n/4DQPSK mode Middle Channel

Agilent Spectrum Analyzer - Conducted Spurious_7XI2.0 (Other_Chain0_Ch 7_2441)

L RF 509 DC SEMSE:INT ALIGN AUTO 02:38:48 PM Aug a0, 2015
Marker 1 2.440853500000 GHz ] #Avg Type: RMS TRACE[1[Z 34 56
PNO: Fast 0 Trig: Free Run Avg|Held:>10/10 THPE I
IFGain:Low Atten: 26 dB DET|P 1 T
Ref Offset 7.5 dB Mkr1 2.440 9 GHz
10 de/div Ref 23.50 dBm 2.159 dBm
fiLog
135
350
B.50
65 -17.35 comfl
285
3BE
465 }
6.5 s AT pluml 2l
B si
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts
| MK [ % [T v ] FUNCTON _JFUNCT FUNC IE
N f 2.440 9 GHz 2.159 dBm
2 N f 73237 GHz 43.189 dBm
3 N f (&) 97639 GHz (A) 48539 dBm
4
5
6
7
8
9
10
1
12
MSG STATUS
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Conducted Spurious @n/4DQPSK mode High Channel

Agilent Spectrum Analyzer - Conducted Spurious_7XI12.0 (Other_Chain0_Ch13_2480)

ALIGN AUTO 02:32:53 PM Aug 30, 2015

a0Q  DC

#Avg Type: RMS

TRACE

3456

L RF
Display Line -17.62 dBm

o ie 0 e 26 4B Avalfield>10r10 i e
Mkr1 2.480 085 926 4 GHz
10 gBiay Ref 23.50 dBm 2.388 dBm
135
350 .
-650
-16.5 A7 52 nE]
-26.5
-36.8
-46.5
-56.5
-B6.5
Center 2.4800000 GHz Span 1.568 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
MSG STATUS

Conducted Spurious @n/4DQPSK mode High Channel

Agilent Spectrum Analyzer - Conducted Spurious_7XI2.0 (Other_Chain0_Ch13_2480)

L RF Sig  DC SENSE:INT ALTGN AUTO 02:34:40 PM Aug 30, 2015
Marker 1 2.480181250000 GHz ] #Avg Type: RMS TRACE[1[Z 34 56
PNO: Fast ~»— Trig:FreeRun Avg|Held: 10110 THPE| Wil
IFGain:Low Atten: 26 dB DET|P 1 F
Mkr1 2.480 2 GHz
Ref Offset7.5 dB
1L%gBidiv Ref 23.50 dBm 1.234 dBm
135
350 *
550
-1B.5 17 52 B
-26.5
365
465 <
EEE b T Jh L
BE.5
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts)
MSG STATUS
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Conducted Spurious @ 8DPSK mode Low Channel

Agilent Spectrum Analyzer - Conducted Spurious_7XI12.0 (8DPSK_Chain0_Ch 1_2402)

L RF S0Q  DC SEMSE:INT| ALIGN AUTO 02:17:38 PM Aug 30, 2015

Marker 1 2.402146836650 GHz J . #Avg Type: RMS TRACE[T o545 6

PNO: Wide (0 Trig:Free Run Avg|Held:> 10110 THPE W kst

IFGain:Low Atten: 26 dB DET|P 1 T

Mkr1 2.402 146 84 GHz

Ref Offset 7.5 dB

10gBicly__Ref 23.50 dBm 2.474 dBm
135
30
G50

SBS 17 53 B
E5
35
4B.5
BB 5
BB5

Center 2.4020000 GHz Span 1.513 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)

MSG STATUS

Conducted Spurious @ 8DPSK mode Low Channel

Agilent Spectrum Analyzer - Conducted Spurious_7XI2.0 (8DPSK_Chain0_Ch 1_2402)

L RF S0Q DO SEMSE:INT ALIGN AUTO 02:18:58PM Aug 30, 2015
Marker 1 2.402150000000 GHz ) #Avg Type: RMS TRACE| 123456
PNO: Fast ~»— Trig:FreeRun Avg|Held: 10110 THPE I
IFGain:Low Atten: 26 dB DET|P 1 F
Ref Offset 75 dB Mkri1 2.402 2 GHz
10 cBidiv__Ref 23.50 dBm 1.507 dBm
fiLog
138
3.50 v
-B.50
6.5 17 53 arfy
2645
-36.5
-46.5
a55 —— R s e eoer e g
-B6 SI i
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts
| [ X [ v o [ FURCT O VELUE
N f 2.402 2 GHz 1.607 dBm
2 N f 7.206 4 GHz -39.436 dBm
3
4
5
6
7
8
]
10
11
12
MSG STATUS
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Conducted Spurious @ 8DPSK mode Middle Channel

Agilent Spectrum Analyzer - Conducted Spurious_7XI12.0 (8DPSK_Chain0_Ch 7_2441)

L RF a0Q  DC SEMSEINT ALIGN AUTO 02:22:02 PM Aug 30, 2015
Marker 1 2.441145634375 GHz ] ) #Avg Type: RMS TRACEJ1]2 34 5 6
PNO: Wide (0 Trig:Free Run Avg|Held:> 10110 THPE W kst
IFGain:Low Atten: 26 dB DET|P 1 B
Mkr1 2.441 145 63 GHz
Ref Offset 7.5 dB
10gBicly__Ref 23.50 dBm 2.606 dBm
135
350 ’
650
165 e
265
-36.5
-46.5
-56.5
-B6.5
Center 2.4410000 GHz Span 1.607 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
MSG ISTATUS

Conducted Spurious @ 8DPSK mode Middle Channel

Agilent Spectrum Analyzer - Conducted Spurious_7X12.0 (8DPSK_Chain0_Ch 7_2441)

L RF 509 DC SEMSE:INT ALIGN AUTO 02:23:15PM Aug a0, 2015
Marker 1 2.440853500000 GHz ] #Avg Type: RMS TRACE[1[Z 34 56
PNO: Fast ~»— Trig:FreeRun Avg|Held: 10110 THPE I
IFGain:Low Atten: 26 dB DET|P 1 T
Ref Offset 75 dB Mkr1 2.440 9 GHz
10 dBidiv_ Ref 23.50 dBm 1.703 dBm
fiLog
135
350
B.50
-165 -17.40 cEmfl
285
3BE
465
wms b R g A eI
B 5| i
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts
| MK [ % [T v ] FUNCTON [ FUNCT FUNC IE
N f 2.440 9 GHz 1.703 dBm
2 N f 73226 GHz -45.039 dBm
3
4
5
6
7
8
9
10
1
12

MSG STATUS
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Conducted Spurious @ 8DPSK mode High Channel

Agilent Spectrum Analyzer - Conducted Spurious_7XI2.0 (8DPSK_Chain0_Ch13_2480)

a0Q  DC

ALIGN AUTO

02:27:20 PM Aug 30, 2015

L RF
Marker 1 2.480146514200 GHz ] ) #Avg Type: RMS TRACEJ1]2 34 5 6
PNO: Wide (0 Trig:Free Run Avg|Held:> 10110 TPE|M
IFGain:Low Atten: 26 dB DET|P 1 B
Mkr1 2.480 146 51 GHz
Ref Offset 7.5 dB
10gBicly__Ref 23.50 dBm 2.401 dBm
135
350 .J
650
SBS 17 g
265
-36.5
-46.5
-56.5
-B6.5
Center 2.4800000 GHz Span 1.603 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
MSG ISTATUS

Conducted Spurious @ 8DPSK mode High Channel

Agilent Spectrum Analyzer - Conducted Spurious_7X12.0 (8DPSK_Chain0_Ch13_2480)

RFE S0Q  DC

ALIGN AUTO

02:28:54 PM Aug 30, 2015

L
Marker 1 2.479557000000 GHz

__|

#Avyg Type: RMS TRACE 3456

o Ee, " Mg dn Avglield: 1or0 o gttty
Ref Offset 7.5 dB Mkr1 2.479 6 GHz
IE%SB!div Ref 23.50 dBm 1.860 dBm
135
340
-6.50
-85 17 60 dbmf)
-26.5
K1
-46.59
Y] R T S e
i 5| i

Start 30 MHz
Res BW 100 kHz #/BW 300 kHz

Stop 23.00 GHz

24796 GHz 1.860 dBm
7.4406 GHz -48.006 dBm

FUNCT

Sweep 2.39 s (40001 pts

FUNC IE

STATUS
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9. Radiated Emission Test

9.1 Operating Environment

Temperature: 25 C
Relative Humidity: 50 %
Atmospheric Pressure: 1008  |hPa
Test Date: Aug. 21, 2015

9.2 Test Setup & Procedure

FCC ID: TN77XIGENERATIONS
Report No.: 150700434TWN-001
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The test procedure was according to FCC measurement guidelines DA 00-705 and ANSI

C63.10:2013.

The Diagram below shows the test setup, which is utilized to make these measurements.

Radiated emission from 9kHz to 30MHz uses Loop Antenna:

3m

Loop
Antenna

EUT &
Peripherals

0.8m

Ground Plane

\ ]

T e

Receiver
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FCC ID: TN77XIGENERATIONS
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Radiated emission from 30MHz to 1GHz uses Bi-log Antenna:

_T_

1.0~4.0 meters

A

EUT &
Peripherals

0.8

3 meters

»
>

Page 46 of o6l

Antenna
Tower

Receiver
Antenna

Ground Plane

Radiated emission above 1 GHz uses Horn Antenna:

1.5m

EUT &
Peripherals

3 meter

)

RF Test
Receiver

1-4 meter

Antenna
Tower

Horn or Bilog
|~ Antenna

HPF and Pre-Amp.

Ground Plane

E Spectrum
Analyzer
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According to §15.33(a), the spectrum shall be investigated from the lowest radio frequency
signal generated in the device, to the tenth harmonic of the highest fundamental frequency or
to 40 GHz, whichever is lower. Spectrum Analyzer Resolution Bandwidth is 100kHz or
greater for frequencies 30MHz to 1GHz, IMHz — for frequencies above 1GHz.

Configure the EUT according to ANSI C63.10: 2013 The EUT was placed on the top of the
turntable 1.5 meter above ground for above 1GHz and placed on the top of the turntable 0.8
meter above ground for below 1GHz. The center of the receiving antenna mounted on the top
of a height-variable antenna tower was placed 3 meters far away from the turntable, the
peripherals will be connected to EUT and the whole system. During the test, all cables were
arranged to produce worst-case emissions. The signal is maximized through rotation. The
height of antenna and polarization is changing constantly for exploring for maximum signal
level. The height of antenna can be up to 4 meters and down to 1 meter.

The measurement for radiated emission will be done at the distance of three meters unless the
signal level is too low to measure at that distance. In the case of the reading under noise floor,
a pre-amplifier is used and/or the test is conducted at a closer distance. And then all readings
are extrapolated back to the equivalent 3 meter reading using inverse scaling with distance.

9.3 Emission Limits
The spurious Emission shall test through the 10th harmonic. In addition, radiated emissions

which fall in the restricted bands, as defined in §15.205(a), must also comply with the
radiated emission limits specified in §15.209(a).

Remark:

Frequency Field Strength
(MHz) (microvolts/meter)

0.009~0.490 2400/F(kHz)

0.490~1.705 2400/F(kHz)
1.705~30 30
30-88 100
88-216 150
216-960 200
Above 960 500

1. In the above table, the tighter limit applies at the band edges.

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
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9.4 Radiated Spurious Emission Test Data
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9.4.1Measurement results: frequency range from 9kHz to 30MHz

Frequency Di};ﬁt ;on Factor Reading Value Limit Tolerance
@ 3m
(MHz) (dB/m) (dBpV) | (dBuV/m) | (dBuV/m) (dB)
2.16 QP 21.39 32.36 53.75 69.54 -15.79
16.30 QP 22.24 18.22 40.46 69.54 -29.08
20.00 QP 22.19 14.06 36.25 69.54 -33.29

9.4.2 Measurement Results: Frequencies Equal to or Less than 1 GHz

The test was performed on EUT under GFSK, n/4DQPSK, 8DPSK mode. The

occurred at GFSK mode at Low channel

worst case

EUT : T-7X1-03-C
Worst Case : GFSK mode at Low channel
Antenna | Freq. | Receiver | Corr. Reading | Corrected Limit Margin
Polarized Factor Level @3 m
(V/H) (MHz) | Detector | (dB/m) | (dBuV) | (dBuV/m) | (dBuV/m) (dB)
Vertical | 47.46 QP 16.97 25.06 36.04 40.00 -3.96
Vertical | 239.52 QP 15.68 19.23 33.83 46.00 -12.17
Vertical | 311.30 QP 17.71 15.67 29.42 46.00 -16.58
Vertical | 336.52 QP 18.38 21.70 29.68 46.00 -16.32
Vertical | 449.04 QP 21.18 16.75 36.80 46.00 -9.20
Vertical | 513.06 QP 22.29 11.30 37.38 46.00 -8.62
Horizontal| 216.24 QP 16.44 14.91 37.74 46.00 -8.26
Horizontal| 227.88 QP 16.64 15.83 34.82 46.00 -11.18
Horizontal| 239.52 QP 16.85 17.59 40.63 46.00 -5.37
Horizontal| 262.80 QP 17.26 18.56 37.81 46.00 -8.19
Horizontal| 299.66 QP 17.90 11.82 33.36 46.00 -12.64
Horizontal| 336.52 QP 18.55 10.96 35.24 46.00 -10.76

Remark:1. Corr. Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Corr. Factor
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9.4.3 Measurement Results: Frequency above 1GHz
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EUT : T-7X1-03-C
Frequency | Spectrum | Ant. [Preamp.| Correction |[Reading|Corrected| Limit |Margin
Mode Analyzer | Pol. Gain Factor Reading | @3 m
(MHz) Detector | (H/V) | (dB) (dB/m) [(dBpV)|(dBuV/m){(dBpuV/m)| (dB)
3960 PK \Y 40.36 -1.72 41.44 | 39.72 74.00 |-34.28
GESK 4804 PK \Y 40.13 -0.10 39.54 | 39.44 74.00 |-34.56
Ch Low 7206 PK \Y 38.11 8.10 38.78 | 46.88 74.00 |-27.12
4804 PK H 40.13 -0.10 39.41 | 3931 74.00 |-34.69
7206 PK H 38.11 8.10 40.08 | 48.18 74.00 |-25.82
3960 PK \Y 40.36 -1.72 41.97 | 40.25 74.00 |-33.75
GESK 4882 PK \Y 39.99 0.16 3842 | 38.58 74.00 [-35.42
Ch Middle 7323 PK \Y 38.01 8.46 40.76 | 49.22 74.00 |-24.78
4882 PK H 39.99 0.16 38.74 | 38.90 74.00 |-35.10
7323 PK H 38.01 8.46 40.86 | 49.32 74.00 |-24.68
3060 PK \Y 39.80 -3.66 44.84 | 41.18 74.00 [-32.82
GESK 4960 PK \% 39.84 0.41 39.97 | 40.38 74.00 |-33.62
Ch High 7440 PK \Y 37.91 8.82 41.60 | 50.42 74.00 |-23.58
4960 PK H 39.84 0.41 39.17 | 39.58 74.00 |-34.42
7440 PK H 37.91 8.82 39.86 | 48.68 74.00 [-25.32
Remark:

1. Correction Factor = Antenna Factor + Cable Loss— Preamp. Gain
2. The frequency measured ranges from 1GHz to 25GHz.The data value listed above
which is higher than the noise floor, the others please refer to noise floor level.
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EUT : T-7X1-03-C
Frequency | Spectrum Ant. | Preamp. |Correction|Reading| Corrected| Limit |Margin
Mode Analyzer | Pol. Gain Factor Reading | @3 m
(MHz) | Detector | (H/V) (dB) (dB/m) |(dBuV)|(dBuV/m)|{(dBuV/m)| (dB)
3180 PK \Y 39.87 -3.75 44.35 | 40.60 74.00 |-33.40
4804 PK \Y 40.13 -0.10 39.93 | 39.83 74.00 |-34.17
1/4ADQPSK
Ch Low 7206 PK \'% 38.11 8.10 37.54 45.64 74.00 |-28.36
4804 PK H 40.13 -0.10 39.09 38.99 74.00 |-35.01
7206 PK H 38.11 8.10 40.08 48.18 74.00 |-25.82
3060 PK \ 39.80 -3.66 43,98 40.32 74.00 |-33.68
4882 PK \% 39.99 0.16 39.37 | 39.53 74.00 |-34.47
1/4DQPSK 7323 PK \% 38.01 8.46 40.57 | 49.03 74.00 |-24.97
Ch Middle | 3060 PK H 39.80 | -3.66 | 43.58 | 39.92 | 74.00 |-34.08
4882 PK H 39.99 0.16 39.01 | 39.17 74.00 |-34.83
7323 PK H 38.01 8.46 40.15 48.61 74.00 |-25.39
3060 PK \'% 39.80 -3.66 43,58 39.92 74.00 |-34.08
4960 PK \ 39.84 0.41 38.33 38.74 74.00 |-35.26
m/4DQPSK
Ch High 7440 PK \ 37.91 8.82 40.54 49.36 74.00 |-24.64
4960 PK H 39.84 0.41 38.80 | 39.21 74.00 |-34.79
7440 PK H 37.91 8.82 39.42 | 48.24 74.00 |-25.76
Remark:

1. Correction Factor = Antenna Factor + Cable Loss— Preamp. Gain
2. The frequency measured ranges from 1GHz to 25GHz.The data value listed above
which is higher than the noise floor, the others please refer to noise floor level.
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EUT : T-7X1-03-C
Frequency | Spectrum | Ant. | Preamp. |Correction|Reading| Corrected | Limit | Margin
Mode Analyzer | Pol. Gain Factor Reading | @3 m
(MHz) Detector | (H/V) | (dB) (dB/m) | (dBuV) |(dBuV/m) [(dBpV/m)| (dB)
3360 PK \% 39.96 -3.89 43.35 39.46 74.00 | -34.54
SDPSK 4804 PK \% 40.13 -0.10 39.08 38.98 74.00 | -35.02
Ch Low 7206 PK \Y 38.11 8.10 38.07 46.17 74.00 | -27.83
4804 PK H 40.13 -0.10 39.49 39.39 74.00 | -34.61
7206 PK H 38.11 8.10 41.01 49.11 74.00 | -24.89
3180 PK \Y 39.87 -3.75 44.73 40.98 74.00 | -33.02
4882 PK \% 39.99 0.16 38.95 39.11 74.00 | -34.89
8Dg}?K 7323 PK \% 38.01 8.46 40.58 49.04 74.00 | -24.96
Middle 3060 PK H 39.80 -3.66 41.83 38.17 74.00 | -35.83
4882 PK H 39.99 0.16 38.70 38.86 74.00 | -35.14
7323 PK H 38.01 8.46 39.36 47.82 74.00 | -26.18
3180 PK \% 39.87 -3.75 44.79 41.04 74.00 | -32.96
SDPSK 4960 PK \% 39.84 0.41 39.02 39.43 74.00 | -34.57
Ch High 7440 PK \Y 37.91 8.82 39.63 48.45 74.00 | -25.55
4960 PK H 39.84 0.41 39.21 39.62 74.00 | -34.38
7440 PK H 37.91 8.82 38.44 47.26 74.00 | -26.74
Remark:

1. Correction Factor = Antenna Factor + Cable Loss— Preamp. Gain
2. The frequency measured ranges from 1GHz to 25GHz.The data value listed above
which is higher than the noise floor, the others please refer to noise floor level.
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10. Emission on the Band Edge §FCC 15.247(d)

Radiated emissions were invested cover the frequency range from 30 MHz to 1000 MHz
using a receiver RBW of 120 kHz record QP reading, and the frequency over 1 GHz using a
spectrum analyzer RBW of 1 MHz and 10 Hz VBW record Average reading. (15.209
paragraph), the Peak reading (IMHz / 3MHz; RBW / VBW) recorded also on the report.

10.1 Operating Environment

Temperature: 25 |C
Relative Humidity: 50 %
Atmospheric Pressure: | 1008 |hPa
Test Date: Aug. 21, 2015

10.2 Test Setup & Procedure

Please refer to the section 9.2 of this report.

10.3 Test Results
Frequency|Spectrum| Ant. |Correction| Reading | Corrected| Limit Margin | Restricted
Mode Analyzer| Pol. | Factor Reading | @3 m band
(MHz) |Detector |(H/V)| (dB/m) | (dBuV) |(dBpuV/m)|(dBuV/m)| (dB) (MHz)
2387.54 PK \Y% 33.84 18.65 52.49 74 -21.51 2310~2390
GFSK 2352.02 AV \Y 33.67 7.57 41.24 54 -12.76
2497.88 PK \Y 34.37 20.26 54.63 74 -19.37 2483.5-2500
2487.45 AV \Y% 34.32 6.89 41.21 54 -12.79
2352.05 PK \Y 33.67 20.37 54.04 74 -19.96 310~2390
1/4-DPSK 2337.55 AV \Y 33.60 7.53 41.13 54 -12.87
2483.50 PK \Y 34.30 33.48 67.78 74 -6.22 2483 5-2500
2483.50 AV \Y% 34.30 12.17 46.47 54 -7.53
2376.77 PK \Y 33.79 18.84 52.63 74 -21.37 310~2390
2-DPSK 2360.00 AV \Y 33.71 6.72 40.43 54 -13.57
2483.50 PK \Y 34.30 34.56 68.86 74 -5.14 2483.5-2500
2483.50 AV \Y 34.30 12.18 46.48 54 -7.52
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Marked Frequencies
Mode Channel Frequency (MHz) (MHz)
Low 2402 2401.49
GFSK
High 2480 2480.6
Low 2402 2401.32
1/4DQPSK
High 2480 2480.76
Low 2402 2401.34
8DPSK
High 2480 2480.6
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Chain0 : 20dB Occupied Bandwidth @ DH1 Ch Low

Agilent Spectrum Analyzer - 20dB Occupied Bandwidth_5X12.0 (GFSK_Chain0_Ch 1_2402)

RL RF S0 DO

ALIGH AUTO

04:38:13 PM Jan 08, 2016

Wlarker 3 A 1.105091785 MHz | ) #Avg Type: RMS TRACE 3456

PNO: Wide 50 Trig: Free Run Avg|Held:>»100/100 TPE | M ittty

I IFGain:Low #Atten: 6 dB DET|P WK KM N

AMEr3 1.105 1 MHz

Ref Offset 7.5 dB

| 1L%gB.fdiv Ref -8.00 dBm 0.248 dB
-18.0
-28.0

e ‘ -43.79 dBm|
-48.0
580
520
780
820
880

Center 2.402000 GHz Span 2.000 MHz

Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (5001 pts)

% 1 T o

1 N f 2.402 097 6 GHz -23.670 dBm

2 N f 2.401 496 4 GHz 43531 dBm

a2 f o4 1.105 1 MHz (4A) 0.248 dB
4
5
6
7
8
9
10
1
12

MSG [%STATUS

Chain0 : 20dB Occupied Bandwidth @ DH1 Ch High

Agilent Spectrum Analyzer - 20dB Occupied Bandwidth_5X12.0 (GFSK_Chain(_ch13_2480)

L RF S0 DO

ALIGH AUTO

04:42:28 PM Jan 08, 2016

Wlarker 3 A -1.110249924 MHz | ) #Avg Type: RMS TRACE 3456

PNO: Wide 50 Trig: Free Run Avg|Held:>»100/100 TPE | M ittty

I IFGain:Low #Atten: 6 dB DET|P WK KM N

AMEKr3 -1.110 2 MHz

Ref Offset 7.5 dB

| 1L%gB.fdiv Ref -8.00 dBm -0.241 dB
-18.0
-28.0

=D ’ T -43.60 cBim|
-48.0
580
520
780
820
880

Center 2.480000 GHz Span 2.000 MHz

Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (5001 pts)

% [ T o

1 N f 2.480 097 2 GHz -23.566 dBm

2 N f 2.480 605 4 GHz -43.600 dBm

a2 f o4 -1.110 2 MHz (A) 0.241 dB
4
5
6
7
8
9
10
1
12

MSG [%STATUS
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Chain0 : 20dB Occupied Bandwidth @ 2DH1 Ch Low

Agilent Spectrum Analyzer - 20dB Occupied Bandwidth_5X12.0 (Other_Chain0_ch1_2402)

L RF S0Q Do SEMSE:INT ALIGN AUTO 04:51:26 PM Jan 08, 2016
Marker 3 A 1.432799705 MHz | ) #Avg Type: RMS TRACE|L 23 4 5 &
PNO: Wide 5O Trig: Free Run Avg|Hold:>100/100 THPE| M
I IFGain:Low #Atten: 6 dB DET|P MMM
Ref Offset 75 dB AMEKr3 1.432 8 MHz
10 g8iaiv__Ref -14.00 dBm 0.003 dB
240
340
440 ’ 4 I
540
540
-74.0
-B64.0
-84.0
-104
Center 2.402000 GHz Span 2.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (5001 pts)
) x| v [ FUNCTON |
1 N f 2.402 083 6 GHz 26,586 dBm
2 N f 2.401 328 6 GHz 46579 dBm
A2 f (A 1.4328 MHz (A) 0.003 dB
4
5
[
7
8
9
10
11
12
MSG %STATUS

Chain0 : 20dB Occupied Bandwidth @ 2DH1 Ch High

Agilent Spectrum Analyzer - 20dB Occupied Bandwidth_5X12.0 (Other_Chain0_ch13_2480)

L RF S0Q Do SEMSE:INT ALIGN AUTO 04:48:10 PM Jan 08, 2016
Warker N E DN PNO: W|ide ) Trig: Free Run :e;?HHS;:Em'ISOO Tiﬁi mew iy
I IFGain:Low ™ #ptten:6 dB DET|P MM T
AMKr3 -1.432 0 MHz
|1L% gBidiy Ref +13.00 4Bm 0.156 dB
230
-33.0 —
430 * S SE TR
Ech
3.0
-73.0
-63.0
-83.0
-103
Center 2.480000 GHz Span 2.000 MHz
| Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (5001 pts)

5 R S A AN N1 1 310
f 2.480 081 6 GHz -26.603 dBm
f 2.480 763 6 GHz -46.381 dBm
f {4l -1.432 0 MHz (A) 0.156 dB

MSG % STATUS
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Chain0 : 20dB Occupied Bandwidth @ 3DH1 Ch Low

Agilent Spectrum Analyzer - 20dB Occupied Bandwidth_5XI12.0 (BDPSK_Chain0_ch1_2402)

L RF S0 & D SEMSE:INT ALIGN AUTO 04:53:34 PM Jan 08, 2016
Marker 3 A 1.423665806 MHz | i #Avg Type: RMS TRACEN1 23 4 5 6
PNO: Wide 5O Trig: Free Run Avg|Hold:>100/100 THPE| M
I IFGain:Low #htten: 6 dB DETP H IR
Ref Offset 75 dB AMKr3 1.423 7 MHz
10 g8/ Ref -13.00 dBm -0.010 dB
230
-33.0
=430 . =45 67 TR
530
630
730
B30
830
-103
Center 2.402000 GHz Span 2.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (5001 pts)
) x| v | FUNCTON |
1 N f 2402 1492 GHz -26.658 dBm
2 N f 2.401 340 3 GHz -46.653 dBm
A2 f (A) 14237 MHz {A) 0.010 dB
4
5
6
7
8
9
10
11
12
MSG [%STATUS

Chain0 : 20dB Occupied Bandwidth @ 3DH1 Ch High

Agilent Spectrum Analyzer - 20dB Occupied Bandwidth_5X12.0 (BDPSK_Chain0_ch13_2480)

L RF S0Q Do SEMSE:INT ALIGN AUTO 05:57:28 PM Jan 08, 2016
Warker e e E DN PNO: W|ide ) Trig: Free Run :e;?HHS;:Em'ISOO Tiﬁi mew iy
I IFGain:Low ™ #ptten:6 dB DET|P MM T

AMKr3 -1.423 6 MHz
|1L% gBidiy Ref +13.00 4Bm 0.459 dB
230
-33.0 _
430 ’ ]
Ech
3.0
-73.0
-63.0
-83.0
-103
Center 2.480000 GHz Span 2.000 MHz
| Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (5001 pts)

5 R S AN N1 1 310
f 2.480 1480 GHz -26.448 dBm
f 2.480 766 2 GHz -46.461 dBm
f {4l -1.423 6 MHz (A) 0.459 dB

MSG % STATUS
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11. Power Line Conducted Emission Test §FCC 15.207

11.1 Operating Environment

Temperature: 24 T
Relative Humidity: 48 %
Atmospheric Pressure 1008  |hPa
Test Date: Sep. 07, 2015

11.2 Test Setup & Procedure

AC Power ——  LISN EUT

EMI

Receiver

The test procedure was according to ANSI C63.10:2013.

The EUT are connected to the main power through a line impedance stabilization network
(LISN). This provides a 50 ohm/50uH coupling impedance for the measuring equipment. The
peripheral devices are also connected to the main power through a LISN that provides a 50
ohm/50uH coupling impedance with 50 ohm termination.

Both sides (Line and Neutral) of AC line are checked for maximum conducted interference. In
order to find the maximum emission, the relative positions of equipment and all of the
interface cables must be changed according to ANSI C63.10:2013 on conducted
measurement.

The bandwidth of the field strength meter (R & S Test Receiver ESCS 30) is set at 9 kHz.

The EUT configuration refers to the “Conducted set-up photo.pdf™.

11.3 Emission Limit

Freq. Conducted Limit (dBuV)
(H=) Q.P. Ave.
0.15~0.50 66 — 56* 56 — 46*
0.50~5.00 56 46
5.00~30.0 60 50

*Decreases with the logarithm of the frequency.
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11.4 Power Line Conducted Emission Test Data

Phase: Live Line
Model No.: T-7X1-03-C
Test Condition: TX mode

Carr. Level Limit Level Limit Maxrgin
Frequency Factor Qp Op AV A {dE)
(M=) (dE} fdBu¥y  (dBu¥y  (dBu¥y  ({dBu¥) Qp Lo
0.1a0 .74 51.04 6450 42.20 54.50 -12.41 1203
0.2349 9.74 41.75 62.13 3212 52.13 -20.33  -20.01
0.300 8.73 3621 6. 24 Fa.na 30.24 -2d4.02 0 -17.52
0.Za0 9.73 33081 55.M4 2998 45.™M -24.9% 0 -15.77
0. 601 9.78 3491 56.00 33,65 46.00 -21.09  -12.35
15. 600 9. 68 3390 60 .00 26.M0 50.00 -26.43  -23.30

Remark:
1. Corr. Factor (dB) = LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) — Limit (dBuV)

75

38 1§ ;

0.15 0.5 1 2 a 10 20 30
Frequency (MHz)
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Phase: Neutral Line
Model No.: T-7X1-03-C

Test Condition: TX mode

Carr. Level Limit Level Limit Maxrgin
Frequency Factor Qp Op AV A {dE)
(M=) (dE} fdBu¥y  (dBu¥y  (dBu¥y  ({dBu¥) Qp Lo
n.181 .74 50.45 64 46 4112 54 .46 -14.01 1274
0.240 9.74 40.91 6. 04 31.40 52.08 -21.18  -20.69
0.300 8.73 37.98 6. 24 F2.13 30.24 -24.26  -15.10
0. 601 9.76 33,54 56.00 33.05 46.00 -22.041 0 -12.95
1.203 9.84 25.32 56.00 20.01 46.00 -30.68  -25.99
15. 600 9.98 33.14 60 .00 26.22 50.00 -26.86  -23.78

Remark:
1. Corr. Factor (dB) = LISN Factor (dB) + Cable Loss (dB)
2. Over Limit (dB) = Level (dBuV) — Limit (dBuV)

75

R |
\

38

0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
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Calibration NG
Equipment Brand Model No. Serial No. Calibration
Date
Date
ESCLEMI Test Rohde & Schwarz ESCI 100018 | 2014/12/02 | 2015/12/01
Receiver
Spectrum Analyzer Rohde & Schwarz FSP30 100137 2015/08/18 | 2016/08/16
Horn Antenna (1-18G) Schwarzbeck BBHA 9120 D 9120D-456 | 2014/08/29 | 2017/08/27
Ho(ﬂﬁgtg‘;na SHWARZBECK BBHA9170  |BBHA9170159 | 2014/09/16 | 2017/09/14
Broadband Antenna Schwarzbeck VULB 9168 9168-172 2013/08/08 | 2016/08/06
Power Meter Anritsu ML2495A 0844001 2014/11/12 | 2015/11/11
Power Senor Anritsu MA2411B 0738452 2014/11/12 | 2015/11/11
Two-Line V-Network Rohde & Schwarz ESH3-75 838979/014 2014/10/05 | 2015/10/04
Signal Analyzer Agilent N9030A MY51380492 | 2014/09/19 | 2015/09/18
Signal Analyzer Agilent N9030A MY51380492 | 2015/09/21 | 2016/09/19
. SCHWARZBECK
Active Loop Antenna MESS-EL EKTRONIC FMZB1519 1519-067 2015/04/30 | 2016/04/28
EMI Test Receiver Rohde & Schwarz ESR-7 101232 2014/12/01 | 2015/11/30
ng?;iﬁfg)ﬂter Wainwright  [WHKX3.0/18G-12SS| ~ N/A | 2015/06/06 | 2016/06/04
CON-1 Cable SUHNER BNC / RG-58 1521946 2015/05/09 | 2016/05/07
Pre-Amplifier(1-26.5G) EMC Co. EMCI12635SE 980205 2015/10/07 | 2016/10/05
966-2(A) Cable SUHNER SMA /EX 100 N/A 2015/05/06 | 2016/05/04
SMA /

966-2(B) Cable JUNFLON 1127100880-00 AUG-26-08-002| 2015/05/09 | 2016/05/07
RF Cable SUHNER SUCOFLEX 102 CB0006 2015/05/06 | 2016/05/04
966-2_3m

Semi-Anechoic 966 2 CEM-966 2 N/A 2015/02/24 | 2016/02/23
Chamber
Brand Software Version
ADT Radiated test system 7.5.14
Audix e3 4.2004-1-12k
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Appendix B:Measurement Uncertainty

This uncertainty represents an expanded uncertainty expressed at approximately the 95 %

confidence level using a coverage factor of k=2.

Item Uncertainty

Vertically polarized radiated disturbances from 30MHz~1GHz in a

i ) ) 5.15dB
semi-anechoic chamber at a distance of 3m
Horizontally polarized radiated disturbances from 30MHz~1GHz in a

) : : 5.23 dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 1GHz~18GHz in a

i } ) 4.19 dB
semi-anechoic chamber at a distance of 3m
Horizontally polarized Radiated disturbances from 1GHz~18GHz in a

) : . 4.3 dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 18 GHz~40GHz in a

i ) ) 4.19 dB
semi-anechoic chamber at a distance of 3m
Horizontally polarized Radiated disturbances from 18GHz~40GHz in a

) : ) 4.3 dB
semi-anechoic chamber at a distance of 3m
Conducted Output power 0.86 dB
Radiated electromagnetic disturbances in the frequency range from 9kHz to

2.92 dB

30MHz
Conducted disturbance measurements at a mains port from 9 kHz to 30 MHz 25 dB

using a 50 Q/50 uH +5Q artificial mains network (AMN)
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