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Priifgegenstand: MID

Test item:

Bezeichnung / Typ-Nr.:
Identification / Type No.:

MID8006-L, DL8006, DL80OXXXXXX

(x=0-9, A-Z, a-z, - or blank, for market purpose only, all models are identical
except the model number, brand or color)

FCC ID: XMF-MID8006L

Auftrags-Inhalt:
Order content.

Complete test

Prifgrundlage:
Test specification:

FCC CFR47 Part 15, Subpart C Section 15.247

ANSI C63.10: 2013

Wareneingangsdatum:

Date of receipt:

04.01.2017

Prifmuster-Nr.:
Test sample No.:

A000567056-003

Priifzeitraum:
Testing period.

04.01.2017 to 07.04.2017

Ort der Prifung:
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MRT Technology(Suzhou)
Co., Ltd.

Priuflaboratorium:
Testing laboratory:

TUV Rheinland (Shanghai)
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Priifergebnis*:
Test result™

Pass

geprift von / tested by:

07.06.2017Elliot Zhang / Assistant Project Manager

kontrolliert von / reviewed by:

07.06.2017Shi Li / Department Manager

Datum Name / Stellung Unterschrift
Date Name / Position Signature

Datum Name / Stellung Unterschrift
Date Name / Position Signature

Sonstiges / Other

Only evaluate the Bluetooth v3.0 function in this test report.

FCC ID: XMF-MID8006L

Zustand des Priifgegenstandes bei Anlieferung:
Condition of the test item at delivery:

Prifmuster vollstédndig und unbeschadigt
Test item complete and undamaged

* Legende: 1 =sehr gut

Legend: = very good

2 =gut 3 = befriedigend
P(ass) = entspricht 0.g. Priifgrundlage(n)

F(ail) = entspricht nicht 0.g. Prifgrundlage(n) N/A = nicht anwendbar N/T = nicht getestet
2 =good 3 = satisfactory

P(ass) = passed a.m. test specification(s) F(ail) = failed a.m. test specification(s) N/A = not applicable N/T = not tested

4 = ausreichend 5 = mangelhaft

4 = sufficient 5 = poor

Dieser Priifbericht bezieht sich nur auf das o.g. Priifmuster und darf ohne Genehmigung der Priifstelle nicht
auszugsweise vervielfaltigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Priifzeichens.

This test report only relates to the a. m. test sample. Without permission of the test center this test report is not permitted to be
duplicated in extracts. This test report does not entitle to carry any test mark.
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TUV Rheinland (Shanghai) Co., Ltd., TUV Rheinland Building, No. 177, Lane 777 West Guangzhong Road, Jingan District, Shanghai 200072,
P.R. China
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TEST SUMMARY

5.1.1 ANTENNA REQUIREMENT
RESULT: Pass

5.1.2 PEAK OUTPUT POWER
RESULT: Pass

5.1.3 20DB BANDWIDTH
RESULT: Pass

5.1.4 CONDUCTED SPURIOUS EMISSIONS
RESULT: Pass

5.1.5 FREQUENCY SEPARATION
RESULT: Pass

5.1.6 NUMBER OF HOPPING FREQUENCY
RESULT: Pass

5.1.7 TIME OF OCCUPANCY
RESULT: Pass

5.2.1 CONDUCTED EMISSION
RESULT: Pass

5.3.1 RADIATED SPURIOUS EMISSION
RESULT: Pass
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1. General Remarks

1.1 Complementary Materials

Null.

2. Test Sites

2.1 Test Facilities

MRT Technology (Suzhou) Co., Ltd.

D8 Building, Youxin Industrial Park, No.2 Tian'edang Rd., Wuzhong Economic Development
Zone, Suzhou, China

The used test equipment is in accordance with CISPR 16 for measurement of radio interference.

The Federal Communications Commission has reviewed the technical characteristics of the
radiated and conducted emission facility, and has found these test facilities to be in compliance
with the requirements of section 2.948 of the FCC rules. The description of the test facility is
listed under FCC registration number 809388.

The Industry Canada has reviewed the technical characteristics of the radiated and conducted
emission facility, and has found these test facilities to be in compliance. The description of the
test facility is listed under chambers filing number 11384A.
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2.2 List of Test and Measurement Instruments

Table 1: List of Test and Measurement Equipment

Conducted Emissions

Instrument Manufacturer|Type No. [Serial No. Cali. Interval|Cali. Due Date
EMI Test Receiver R&S ESR7Y MRTSUEO6001|1 year 2017/06/20
EMI Test Receiver R&S ESR7Y MRTSUEO6001|1 year 2018/06/20
Two-Line V-Network R&S ENV216 MRTSUEQ06002|1 year 2017/06/20
Two-Line V-Network R&S ENV216 MRTSUEQ06002|1 year 2018/06/20
Two-Line V-Network R&S ENV216 MRTSUEO06003|1 year 2017/06/20
Two-Line V-Network R&S ENV216 MRTSUEO6003|1 year 2018/06/20
Temperature/ Meter Humidity |Quleinuo N/A MRTSUEO06114|1 year 2017/12/20
Radiated Emission

Spectrum Analyzer Agilent E4447A MRTSUEO06028|1 year 2017/12/08
EMI Test Receiver R&S ESR7 MRTSUEQ6001|1 year 2017/11/03
Preamplifier Agilent 83017A MRTSUEO06020|1 year 2018/03/29
Preamplifier Schwarzbeck |BBV9721 |MRTSUE06121|1 year 2018/04/16
Loop Antenna Schwarzbeck |FMZB1519 |MRTSUEO06025|1 year 2017/11/07
TRILOG Antenna Schwarzbeck |[VULB9162 |MRTSUEQ06022|1 year 2017/11/07
Broad-Band Horn Antenna Schwarzbeck |BBHA9120D|MRTSUEQ6023|1 year 2017/11/07
Broadband Horn Antenna Schwarzbeck |BBHA9170 |MRTSUEQ6024|1 year 2018/01/05
Temperature/Humidity Meter |Ouleinuo N/A MRTSUEQ06115|1 year 2017/11/20
Conducted Test Equipment

Spectrum Analyzer Agilent N9020A MRTSUEO06106|1 year 2018/05/08
USB Wideband Power Sensor|Boonton 55006 MRTSUEO06109|1 year 2018/05/08
Temperature/Humidity Meter |Quleinuo N/A MRTSUEO06114|1 year 2017/11/20

2.3 Traceability

All measurement equipment calibrations are traceable to NIST or where calibration is performed
outside the United States, to equivalent nationally recognized standards organizations.

2.4 Calibration

Equipment requiring calibration is calibrated periodically by the manufacturer or according to
manufacturer’s specifications. Additionally all equipment is verified for proper performance on a
regular basics using in house standards or comparisons.
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2.5 Measurement Uncertainty

Table 2: Measurement Uncertainty

Measurement Type Frequency Uncertainty
. <1GHz +0.39dB
Antenna Port Conducted Emission >1GHz +0.63dB
30MHz - 1GHz +4.18dB

Radiated Emission

> 1GHz +4.76dB
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3. General Product Information

3.1 Product Function and Intended Use

The EUT (Equipment Under Test) is a ‘Tablet PC’ device.It supports Bluetooth 4.0 (Dual
mode) & 2.4GHz Wi-Fi 802.11 b/g/n(HT20)/n(HT40) & 5GHz Wi-Fi 802.11 a wireless

technology.

The 2.4GHz WIFI, 5GHz WIFI and Bluetooth can TX simultaneously

For details refer to the User Manual and Circuit Diagram.

3.2 Ratings and System Details

Table 3: Technical Specification of EUT

General Description of EUT

Product Name: MID
Brand Name: digiland
Model No.: MID8006-L, DL8006, DL8OXXXXXX(x=0-9, A-Z, a-z, - or blank, for

market purpose only, all models are identical except the model number,
brand or color)

Rated Voltage:

DC 3.7V 6000mAnh via internal rechargeable Li-Poly battery
DC 5.0V 2.5A via AC/DC adapter for charging

Type of Product:

Tablet PC

Bluetooth Classical

Frequency Range:

2402 ~ 2480MHz

Channel Separation

1IMHz

Modulation Type:

GFSK, m/4DQPSK, 8DPSK

Antenna Type:

PIFA Antenna

Antenna Gain:

1.28 dBi

Bluetooth Low Energy

Frequency Range:

2402 ~ 2480MHz

Channel Separation 2MHz
Modulation Type: GFSK
Antenna Type: PIFA Antenna
Antenna Gain: 1.28 dBi
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3.3 Independent Operation Modes
Test Mode Data Rate Channel

™1 1-DH5 00

TM2 1-DH5 39

T™M3 1-DH5 78

TM4 2-DH5 00

TM5 2-DH5 39

TM6 2-DH5 78

T™M7 3-DH5 00

T™M8 3-DH5 39

T™M9 3-DH5 78

TM10 1-DH5 Hopping

™11 2-DH5 Hopping

TM12 3-DH5 Hopping

TM13 3-DH3 Hopping

TM14 3-DH1 Hopping

3.4 Noise Generating and Noise Suppressing Parts

Refer to the Circuit Diagram.

3.5 Submitted Documents

- Application Form - Block Diagram

- Circuit Diagram - PCB Layout

- ID Label and Location Info - Model Difference Letter
- Photo Document - Schematics

- Operation Description - User Manual




A TUVRheinland®

Produkte

Products
Prafbericht - Nr.: 50080308 001 Seite 9 von 62
Test Report No. Page 9 of 62

4. Test Set-up and Operation Modes

4.1 Principle of Configuration Selection

The equipment under test (EUT) was configured to measure its maximum power level. The test
modes were adapted accordingly in reference to the instructions for use.

4.2 Test Operation and Test Software

Test operation refers to test setup in chapter 5. All testing were performed according to the
procedures in ANSI C63.10: 2013.

4.3 Special Accessories and Auxiliary Equipment

Null.

4.4 Countermeasures to achieve EMC Compliance

Null.
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5. Test Results

5.1 Conducted Testing at Antenna Port

5.1.1 Antenna Requirement

RESULT: Pass

According to the manufacturer declared, the EUT has one internal antenna, the directional gain
of antenna is 1.28dBi and the antenna is designed with permanent attachment and no
consideration of replacement. Therefore the EUT is considered sufficient to comply with the
provision.

Table 4: Antenna Requirement

FCC 15.203 — Antenna Requirement 1
Requirement: No antenna other than that furnished by the responsible party shall be used with

the device
Results: Antenna type: PIFA antenna
Verdict: PASS

FCC 15.204 — Antenna Requirement 2

Requirement: An intentional radiator may be operated only with the antenna with which it is
authorized. If an antenna is marketed with the intentional radiator, it shall be of a
type which is authorized with the intentional radiator.

Results: Only one integral antenna can be used

Verdict: PASS
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5.1.2 Peak Output Power

RESULT:
Date of testing 2017-04-01
Test standard
Test procedure

FCC Part 15.247(b)(1)
ANSI C63.10: 2013

Limit © FCC Part 15.247(b)(1)

Kind of test site Shielded room

Test setup

Test Channel

Operation Mode : TM1to TM9
Ambient temperature 1 25°%C
Relative humidity . 52%
Atmospheric pressure : 101kPa

Table 5: Peak Output Power, TM1 to TM9

Low/ Middle/ High

Maximum
Peak Peak
Antenna Freq Conducted Conducted
Mode Gain CH. : Output Power
[dBi] [MHZz] Output Limit
Power [dBm]
[dBm]
TM1 00 2402 2.30 30
TM2 39 2441 2.08 30
TM3 78 2480 1.76 30
TM4 00 2402 2.04 30
TM5 1.28 39 2441 1.97 30
TM6 78 2480 1.56 30
TM7 00 2402 2.20 30
TM8 39 2441 2.11 30
T™M9 78 2480 1.71 30
Note:

EIRP=Peak Conducted Output Power + Antenna Gain

Pass
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5.1.3 20dB Bandwidth

RESULT:

Date of testing
Test standard
Test procedure
Kind of test site

Test setup

Test Channel
Operation Mode

Ambient temperature

Relative humidity

Atmospheric pressure
Table 6: 20dB Bandwidth, TM1 to TM9

2017-04-02

FCC Part 15.247(a)(1)
ANSI C63.10: 2013
Shielded room

Low/ Middle/ High
TM1 to TM9

25°C

52%

101kPa

Pass

Frequency 20dB Bandwidht
e [MHz] [kHz]
T™M1 2402 924.6
T™M2 2441 924.1
TM3 2480 924.0
T™M4 2402 1254.0
TM5 2441 1254.0
TM6 2480 1281.0
TM7 2402 1265.0
TM8 2441 1267.0
TM9 2480 1266.0
Note:

For frequency hopping systems operating in the 2400 — 2483.5MHz band, no bandwidth limit is
specified. The test data is provide for reference.
And according to FCC, when the occupied bandwidth limit is not stated in the applicable FCC or
reference measurement method, the transmitted signal band width shall be reported as the 99%
emission bandwidth.
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Figure 1: 20dB Bandwidth, TM1

BE Agilent Spectrum Analyzer - Occupied BW

[ [ SEWSE:INT] [ ALIGN AUTO [ 03:26:31 PM Apr02, 2017
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None
] Trig: Free Run Avg|Held:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Frequency

Ref Offset 1 dB
Ref 10.00 dBm
Center Freq
2.402000000 GHz

CF Step
300.000 kHz

Center 2.402 GHz Span 3 MHz|JJ:\%) Man
#Res BW 10 kHz #VBW 30 kHz Sweep 28.73 ms

Freq Offset

Occupied Bandwidth Total Power 8.62 dBm
0Hz

881.51 kHz
Transmit Freq Error -2.599 kHz OBW Power 99.00 %
x dB Bandwidth 924.6 kHz x dB -20.00 dB

Figure 2: 20dB Bandwidth, TM2

BE Agilent Spectrum Analyzer - Occupied BW
] RF 50 0 | SENSE:INT] [ ALIGN AUTO | 03:27:34 PM Apr02, 2017

500 AC
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None
[} Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Frequency

Ref Offset 1 dB
Ref 10.00 dBm

Center Freq
2.441000000 GHz

Center 2.441 GHz Span 3 MHz/|/ 5
#Res BW 10 kHz #VBW 30 kHz

Occupied Bandwidth Total Power 8.37 dBm
880.54 kHz

Transmit Freq Error -2.751 kHz OBW Power 99.00 %

x dB Bandwidth 924.1 kHz x dB -20.00 dB
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Figure 3: 20dB Bandwidth, TM3

(o & ]

ALIGN AUTO

B Agilent Spectrum Analyzer - Occupied BW
| SENSE:INT]

| 03:28:07 PM Apr02, 2017
Radio $td: None

Frequency

Center Freq: 2.480000000 GHz
= Trig: Free Run Avg|Hold:>10/10

™ #Atten: 20 dB

Radio Device: BTS

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.48 GHz

Res BW 10 kHz #VBW 30 kHz

Occupied Bandwidth Total Power

880.86 kHz
-2.717 kHz
924.0 kHz

OBW Power

Transmit Freq Error
x dB

x dB Bandwidth

7.95 dBm

Center Freq
2.480000000 GHz

Span 3 MHz[j:1

Sweep 28.73ms

Freq Offset
0Hz

99.00 %
-20.00 dB

(o2 [

ALIGN AUTO

BN Agilent Spectrum Analyzer - Occupied BW
| SENSE:INT]

| 03:30:09 PM Apro2, 2017

Radio Std: None Frequency

RF 500 AC
q 2.402000000 GHz Center Freq: 2.402000000 GHz
= Trig: Free Run Avg|Hold:>10/10
#Atten: 20 dB

Radio Device: BTS

Ref Offset 1 dB
Ref 10.00 dBm

#Res BW 15 kHz #VBW 47 kHz

Total Power

Occupied Bandwidth
1.1777 MHz

OBW Power
x dB

-119 Hz
1.254 MHz

Transmit Freq Error
x dB Bandwidth

7.80 dBm

Center Freq
2.402000000 GHz

Span 3 MHzJJ:-W%
Sweep 12.73 ms
Freq Offset
0Hz

99.00 %
-20.00 dB
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Figure 5: 20dB Bandwidth, TM5

(o & ]

SENSE:INT]

ALIGN AUTO

[ 03:29:37 PM Apr02, 2017
Frequency

Radio $td: None

B Agilent Spectrum Analyzer - Occupied BW
I Q ! [
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz
o Trig: Free Run Avg|Hold:>10/10
#Atten: 20 dB

i
#IFGain:Low

Radio Device: BTS

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.441 GHz
#Res BW 15 kHz

Occupied Bandwidth
1.1841 MHz
588 Hz
1.254 MHz

#VBW 47 kHz

Total Power

OBW Power

Transmit Freq Error
x dB

x dB Bandwidth

Center Freq
2.441000000 GHz

Span 3 MHz[j:1
Sweep 12.73 ms

7.65 dBm

99.00 %
-20.00 dB

(o2 [

ALIGN AUTO

[ 03:29:00 PM Apr02, 2017
Frequency

BN Agilent Spectrum Analyzer - Occupied BW
| SENSE:INT]

Center Freq: 2.480000000 GHz
——) Trig: Free Run

#IFGainiLow — #Aften: 20 dB

Avg|Hold:>10/10

Radio $td: None

Radio Device: BTS

Ref Offset 1 dB
Ref 10.00 dBm

#Res BW 15 kHz #VBW 47 kHz

Total Power

Occupied Bandwidth
1.1798 MHz

OBW Power
x dB

-446 Hz
1.281 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq
2.480000000 GHz

Span 3 MHzJJ:-W%
Sweep 12.73 ms

7.26 dBm

99.00 %
-20.00 dB
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Figure 7: 20dB Bandwidth, TM7

(o & ]

SENSE:INT]

ALIGN AUTO

[ 03:30:41 PM Apr02, 2017
Frequency

Radio $td: None

B Agilent Spectrum Analyzer - Occupied BW
I Q - [
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz
o Trig: Free Run Avg|Hold:>10/10
#Atten: 20 dB

i
#IFGain:Low

Radio Device: BTS

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.402 GHz
#Res BW 15 kHz

Occupied Bandwidth
1.1911 MHz

-5.052 kHz

1.265 MHz

#VBW 47 kHz

Total Power

OBW Power

Transmit Freq Error
x dB

x dB Bandwidth

Center Freq
2.402000000 GHz

Span 3 MHz[j:1
Sweep 12.73 ms

7.33 dBm

99.00 %
-20.00 dB

(o2 [

ALIGN AUTO

[ 03:31:00 PM Apr02, 2017
Frequency

BN Agilent Spectrum Analyzer - Occupied BW
| SENSE:INT]

Center Freq: 2.441000000 GHz
——) Trig: Free Run

#IFGainiLow — #Aften: 20 dB

Avg|Hold:>10/10

Radio $td: None

Radio Device: BTS

Ref Offset 1 dB
Ref 10.00 dBm

#Res BW 15 kHz #VBW 47 kHz

Total Power

Occupied Bandwidth
1.1987 MHz

OBW Power
x dB

-6.457 kHz
1.267 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq
2.441000000 GHz

Span 3 MHzJJ:-W%
Sweep 12.73 ms

7.37 dBm

99.00 %
-20.00 dB
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Figure 9: 20dB Bandwidth, TM9

(o & ]

| 03:31:36 PM Apr02, 2017

ALIGN AUTO
Frequency

B Agilent Spectrum Analyzer - Occupied BW

Center Freq 2.480000000 GHz

i
#IFGain:Low

| SENSE:INT]
Center Freq: 2.480000000 GHz
= Trig: Free Run Avg|Hold:>10/10

™ #Atten: 20 dB

Radio $td: None

Radio Device: BTS

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.48 GHz
#Res BW 15 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Center Freq
2.480000000 GHz

Span 3 MHz
#VBW 47 kHz Sweep 12.73 ms

Total Power 6.88 dBm

1.1939 MHz

99.00 %
-20.00 dB
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5.1.4 Conducted Spurious Emissions

RESULT:

Date of testing : 2017-04-02

Test standard . FCC Part 15.247(d)
Test procedure : ANSI C63.10: 2013
Limit . FCC Part 15.247(d)
Kind of test site . Shielded room
Test setup

Test Channel : Low/ Middle/ High
Operation Mode : TM1to TM9
Ambient temperature 1 25°%C

Relative humidity . 52%

Atmospheric pressure : 101kPa

Pass
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Figure 10: Conducted Spurious Emission, TM1
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Figure 12: Conducted Spurious Emission, TM3
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Figure 14: Conducted Spurious Emission, TM5
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Figure 16: Conducted Spurious Emission, TM7
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Figure 17: Conducted Spurious Emission, TM8

=R
Peak Search

BN Agilent Spectrum Analyz:

Swept SA

SENSE:INT] ALIGN AUTO | 06:05:21 PM
Avg Type: Log-Pwr
Avg|Hold:>1/1

RF Q AC
Marker 1 2.441477750000 GHz )
PNO: Fast (, 1rig: FreeRun
IFGain:Low #Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

Stop 25.00 GHz
Sweep 82.67 ms (40001 pts

#VBW 300 kHz

E=E=
Peak Search




A TUVRheinland®

Produkte
Products

Prafbericht - Nr.: 50080308 001 Seite 23 von 62

Test Report No. Page 23 of 62

Figure 18: Conducted Spurious Emission, TM9
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Figure 19: Band Edge, TM1
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Figure 20: Band Edge, TM3
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Figure 21: Band Edge, TM4
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Figure 22: Band Edge, TM6

| SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold:>1/1

] Trig: Free Run
#Atten: 20 dB

IFGain:Low

Ref Offset 1 dB

10 dBidiv._ Ref 10.00 dBm
Log

Center 2.480000 GHz

#VBW 300 kHz Sweep 1.067 ms (2001 pts)

MKR| MODE TRC| SCL| FUNCTION
1 IMEERER 2 479 850 GHz 0 951 déBm [ | 0]
2 MEERER 2.480 690 GHz 19346dBm| |
[ f] 2.483 500 0 GHz 62106dBm{ [ T ]

FUNCTION WIDTH FUNCTION VALUE =

oV~ AL
m

L

(o & ]

Select Marker’

Figure 23: Band Edge, TM7
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Figure 24: Band Edge, TM9
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5.1.5 Frequency Separation

RESULT:

Date of testing
Test standard
Test procedure
Limit

Kind of test site

Test setup

Test Channel
Operation Mode
Ambient temperature
Relative humidity
Atmospheric pressure

2017-04-02

FCC Part 15.247(a)(1)
ANSI C63.10: 2013
FCC Part 15.247(a)(1)
Shielded room

Low/ Middle/ High
TM10 to TM12
25°C

52%

101kPa

Pass
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Figure 25: Frequency Separation, TM10, observation Frequency 2402MHz
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Figure 27: Frequency Separation, TM10, observation Frequency 2480MHz
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Figure 29: Frequency Separation, TM11, observation Frequency 2441MHz
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Figure 31: Frequency Separation, TM12, observation Frequency 2402MHz
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Figure 33: Frequency Separation, TM12, observation Frequency 2480MHz
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5.1.6 Number of Hopping Frequency

RESULT: Pass
Date of testing : 2017-04-02

Test standard : FCC 15.247(a)(1)(iii)
Test procedure : ANSI C63.10: 2013
Limit . FCC 15.247(a)(1)(iii)
Kind of test site . Shielded room

Test setup

Operation Mode : TM10to TM12
Ambient temperature 1 25°%C

Relative humidity : 52%

Atmospheric pressure . 101kPa

Table 7: Number of Hopping Frequency

Freguency Range Measured Quantity of Hopping Channel Limit
2402 to 2480 79 >15
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Figure 34: Number of Hopping Frequency, TM10, part 1
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Figure 36: Number of Hopping Frequency, TM10, part 3
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Figure 38: Number of Hopping Frequency, TM11, part 1
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Figure 40: Number of Hopping Frequency, TM11, part 3
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Figure 42: Number of Hopping Frequency, TM12, part 1
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Figure 44: Number of Hopping Frequency, TM12, part 3
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5.1.7 Time of Occupancy

RESULT: Pass
Date of testing : 2017-04-02

Test standard : FCC 15.247(a)(1)(iii)
Test procedure : ANSI C63.10: 2013
Limit . FCC 15.247(a)(1)(iii)
Kind of test site . Shielded room

Test setup

Operation Mode : TM12to TM14
Ambient temperature 1 25°%C

Relative humidity : 52%

Atmospheric pressure . 101kPa

Table 8: Time of Occupancy, TM12 to TM14

Mode Frequency Packet maximum number Average Time of Limit
[MHZ] Duration of hopping channels Occupancy [ms]

[ms] [ms]
™14 2441 0.380 320 121.60 400
TM13 2441 1.630 160 260.80 400
TM12 2441 2.880 107 308.16 400

Note: Average time of occupancy = [(Packet duration * Number of hops per channel in a 31.6s
period).

The spectrum analyzer center frequency was set to one of the known hopping channel. The
SWEEP TIME was set to 10ms, the SPAN was set to ZERO SPAN, and the TRGGER was set
to VIDEO. The time duration of the transmissions so captured was measured with the MARKER
DELTA function.

According the BLUETOOTH STANDARD SPECIFICATION, the nominal hop rate is 1600
hops/s. All Bluetooth units participating in the piconet are time- and hop-synchronized to the
channel.

The maximum number of hopping channels in 31.6s for 3DH1 = 1600/ 2 /79 *31.6 = 320
The maximum number of hopping channels in 31.6s for 3DH3 = 1600/ 4/ 79 *31.6 = 160
The maximum number of hopping channels in 31.6s for 3DH5 = 1600/ 6/ 79 *31.6 = 107
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Figure 46: Time of Occupancy, TM14, observation Frequency 2441MHz
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Figure 48: Time of Occupancy, TM12, observation Frequency 2441MHz
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5.2 Emission in the Frequency Range up to 30MHz

5.2.1 Conducted Emission

RESULT: PASS
Date of testing 2017/07/04
Test standard FCC Part 15.207 (a)
Test procedure ANSI C63.10: 2013
Limit FCC Part 15.207 (a)
Kind of test site Shielded room
Limit: FCC_Part15.207_CE_AC Power Engineer: Bacon Dong
Probe: ENV216 101683 Filter On Polarity: Line
EUT: MID Power: AC 120V/60Hz
Test Mode 1
80
70
60 ."
whﬁw '" [
50 % AL & !
< 40 i q;‘r 1 ;
033 b 3
% A + AL 1o
& ¥ 1P
10
0
-10
-20
0.15 1 10 30
Frequency(MHz)
No | Flag | Mark | Frequency | Measure | Reading | Over Limit Factor Type
(MHz) Level Level Limit (dBuv) (dB)
(dBuVv) (dBuVv) (dB)
1 0.150 60.296 49.128 -5.704 66.000 11.168 QP
2 0.150 42.479 31.310 -13.521 56.000 11.168 AV
3 0.170 54.104 44.027 -10.856 64.960 10.078 QP
4 0.170 38.066 27.988 -16.895 54.960 10.078 AV
5 0.230 49.370 39.422 -13.080 62.450 9.947 QP
6 * 0.230 26.926 16.978 -25.524 52.450 9.947 AV
7 0.350 43.930 33.885 -15.033 58.962 10.044 QP
8 0.350 26.516 16.471 -22.447 48.962 10.044 AV
9 0.510 36.710 26.554 -19.290 56.000 10.157 QP
10 0.510 21.976 11.819 -24.024 46.000 10.157 AV
11 0.598 32.379 22.263 -23.621 56.000 10.116 QP
12 0.598 15.782 5.666 -30.218 46.000 10.116 AV

Note: Measure Level (dBuV) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + LISN Factor (dB).
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Limit: FCC_Part15.207 CE_AC Power Engineer: Bacon Dong
Probe: ENV216 101683 Filter On Polarity: Neutral
EUT: MID Power: AC 120V/60Hz
Test Mode 1
80
704 ‘
60? ]Mﬂh |
50 e F“ S ,
A N i1 110 ||’ ['r 1
< 40 -
o 4 1l
S 30|¢ + i g 2
[ k3 S
B ¥ 12
= 20 1
10
0
-10
-20
0.15 1 10 30
Frequency(MHz)
No | Flag | Mark | Frequency | Measure | Reading | Over Limit Factor Type
(MHz) Level Level Limit (dBuv) (dB)
(dBuVv) (dBuVv) (dB)
1 * 0.158 54.634 44.344 -10.935 65.568 10.290 QP
2 0.158 29.589 19.299 -25.979 55.568 10.290 AV
3 0.206 51.688 41.687 -11.677 63.365 10.001 QP
4 0.206 28.753 18.752 -24.612 53.365 10.001 AV
5 0.226 50.100 40.117 -12.495 62.595 9.982 QP
6 0.226 26.561 16.578 -26.035 52.595 9.982 AV
7 0.274 45.191 35.172 -15.805 60.996 10.019 QP
8 0.274 23.697 13.678 -27.299 50.996 10.019 AV
9 0.322 41.794 31.740 -17.861 59.655 10.054 QP
10 0.322 26.069 16.015 -23.586 49.655 10.054 AV
11 0.378 40.142 30.047 -18.181 58.323 10.096 QP
12 0.378 17.981 7.885 -30.343 48.323 10.096 AV

Note: Measure Level (dBuV) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + LISN Factor (dB).
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5.3 Emission in the Frequency Range above 30MHz

5.3.1 Radiated Spurious Emission

RESULT: Pass
Date of testing : 2017-04-02 — 2017-04-08
Test standard . FCC 15.247(d)
Test procedure . ANSI C63.10: 2013
Limit . FCC 15.247(d)
FCC 15.209(a)
Kind of test site . 3m Semi-Anechoic Chamber
Test setup
Test Channel . Low/ Middle/ High
Operation Mode : TM1to TM9
Ambient temperature 1 25°%C
Relative humidity © 52%
Atmospheric pressure . 101kPa

Note: There is no additional emission generated due to simultaneous-transmission operations
compared to standalone operations testing

Table 9: Radiated Spurious Emission, below 1GHz, TM1

Measure Reading Over o

Freqg. L Limit Factor Ant.

Mode Level Level Limit Type
[MHZ] BV dBUY] Db | [9BuV/m] | [dB] YPE | pg.
102.750 10.414 -2.762 -33.086 | 43.500 13.176 | QP
203.145 12.568 0.236 -30.932 | 43.500 12.333 | QP
272.500 13.585 -0.517 -32.415 | 46.000 14.103 | QP H
377.260 16.325 0.065 -29.675 | 46.000 16.260 | QP
555.255 17.921 -1.349 -28.079 | 46.000 19.271 | QP

™1 809.880 21.397 -1.645 -24.603 | 46.000 23.042 | QP
37.275 23.591 10.270 -16.409 | 40.000 13.321 | QP
45.520 21.826 6.890 -18.174 | 40.000 14.936 | QP
61.525 17.519 3.890 -22.481 | 40.000 13.630 | QP Vv
92.565 18.368 6.490 -25.132 | 43.500 11.878 | QP
232.730 17.468 4.290 -28.532 | 46.000 13.178 | QP
534.885 17.239 -1.616 -28.761 | 46.000 18.855 | QP

Note:

All the modes were performed, only the worst case was listed in the table above.
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Table 10: Radiated Spurious Emission, above 1GHz, TM1 to TM3

Measure Reading Over .
Freq. o Limit Factor Ant.
Mode Level Level Limit Type
[MHz] dBuV/m] dBUY] Db | [9BuV/m] | [dB] YPE | pg.
4799.500 38.005 35.307 -35.995 | 74.000 2.698 PK
7519.500 43.613 35.318 -30.387 | 74.000 8.295 PK H
8837.000 45.620 36.504 -32.780 | 78.400 9.116 PK
™1 10095.000 46.717 35.115 -31.683 | 78.400 11.602 PK
4051.500 37.072 36.561 -36.928 | 74.000 0.511 PK
4808.000 41.092 38.398 -32.908 | 74.000 2.694 PK Vv
7205.000 45.030 37.225 -33.370 | 78.400 7.805 PK
8658.500 45.646 36.810 -32.754 | 78.400 8.837 PK
4774.000 38.496 35.852 -35.504 | 74.000 2.644 PK
7502.500 44.060 35.805 -29.940 | 74.000 8.254 PK H
8599.000 44.548 35.831 -36.852 | 81.400 8.717 PK
™2 10197.000 47.025 35.268 -34.375 | 81.400 11.757 PK
3830.500 40.019 40.077 -33.981 | 74.000 -0.058 PK
4884.500 41.259 38.574 -32.741 | 74.000 2.684 PK Vv
8658.500 44.829 35.993 -36.571 | 81.400 8.837 PK
10027.000 46.365 34.886 -35.035 | 81.400 11.479 PK
4799.500 38.348 35.650 -35.652 | 74.000 2.698 PK
7630.000 44.238 36.199 -29.762 | 74.000 8.039 PK H
8624.500 45,727 36.947 -35.273 | 81.000 8.780 PK
™3 10214.000 46.684 34.873 -34.316 | 81.000 11.811 PK
4961.000 39.839 36.927 -34.161 | 74.000 2.912 PK
7519.500 43.793 35.498 -30.207 | 74.000 8.295 PK V
8684.000 44.892 35.890 -36.108 | 81.000 9.002 PK
10154.500 46.995 35.386 -34.005 | 81.000 11.609 PK
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Table 11: Radiated Spurious Emission, above 1GHz, TM4 to TM6

Mode Freq. Measure Level Rﬁg\%r:g a\r/nerz Limit Factor Type Ant.
[MHZz] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] Pol.
4799.500 37.775 35.077 | -36.225 | 74.000 2.698 PK
7366.500 43.896 35.969 | -30.104 | 74.000 7.927 PK H
8641.500 45.555 36.776 | -32.445 | 78.000 8.779 PK
™4 10129.000 46.826 35.266 | -31.174 | 78.000 11.560 | PK
4799.500 39.001 36.303 | -34.999 | 74.000 2.698 PK
7613.000 43.304 35.244 | -30.696 | 74.000 8.060 PK Vv
8616.000 45.382 36.591 | -32.618 | 78.000 8.791 PK
10290.500 46.722 34.708 | -31.278 | 78.000 12.014 | PK
4816.500 38.025 35.328 | -35.975 | 74.000 2.697 PK
7485.500 44.003 35.802 | -29.997 | 74.000 8.201 PK H
8845.500 44.849 35.748 | -36.351 | 81.200 9.101 PK
™5 10197.000 47.809 36.052 | -33.391 | 81.200 11.757 | PK
3898.500 43.323 43.138 | -30.677 | 74.000 0.185 PK
4884.500 38.831 36.146 | -35.169 | 74.000 2.684 PK Vv
5955.500 42.177 37.890 |-39.023 | 81.200 4.287 PK
8837.000 45.404 36.288 | -35.796 | 81.200 0.116 PK
4799.500 38.564 35.866 | -35.436 | 74.000 2.698 PK
7579.000 44.159 35.952 |-29.841 | 74.000 8.207 PK H
8616.000 45.087 36.296 | -35.613 | 80.700 8.791 PK
™6 10171.500 46.576 34.868 | -34.124 | 80.700 11.707 | PK
4961.000 38.094 35.182 | -35.906 | 74.000 2.912 PK
7579.000 43.679 35.472 | -30.321 | 74.000 8.207 PK Vv
8633.000 45.223 36.455 | -35.477 | 80.700 8.768 PK
10052.500 45.840 34.302 | -34.860 | 80.700 11.538 | PK
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Table 12: Radiated Spurious Emission, above 1GHz, TM7 to TM9

Mode Freq. Measure Level Rﬁg\%r:g a\rﬁ: Limit Factor Type Ant.
[MHZz] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] Pol.

4893.000 37.299 34.604 | -36.701 | 74.000 2.695 PK
7468.500 43.588 35.448 |-30.412 | 74.000 8.140 PK H
8633.000 44.964 36.196 | -33.136 | 78.100 8.768 PK

™7 10163.000 46.745 35.072 | -31.355| 78.100 11.673 | PK
4799.500 39.396 36.698 | -34.604 | 74.000 2.698 PK
7545.000 44.038 35.749 | -29.962 | 74.000 8.289 PK Vv
8505.500 45.509 37.151 | -32.591 | 78.100 8.358 PK
10052.500 46.626 35.088 | -31.474 | 78.100 11.538 | PK
4901.500 38.036 35.320 | -35.964 | 74.000 2.716 PK
7553.500 44.686 36.428 | -29.314 | 74.000 8.259 PK H
8658.500 44.968 36.132 | -36.332 | 81.300 8.837 PK

™S 10188.500 46.406 34.657 | -34.894 | 81.300 11.750 | PK
4884.500 38.907 36.222 | -35.093 | 74.000 2.684 PK
7477.000 43.021 34.840 |-30.979 | 74.000 8.181 PK Vv
8675.500 44.400 35.458 | -36.900 | 81.300 8.942 PK
10146.000 46.805 35.260 | -34.495| 81.300 11.545 | PK
4842.000 37.888 35.191 | -36.112 | 74.000 2.697 PK
7536.500 42.071 33.776 | -31.929 | 74.000 8.296 PK H
8956.000 44.858 35.852 | -35.942 | 80.800 9.006 PK

™9 10137.500 46.382 34.829 | -34.418 | 80.800 11.553 | PK
4961.000 38.924 36.012 | -35.076 | 74.000 2.912 PK
7621.500 43.807 35.758 |-30.193 | 74.000 8.048 PK Vv
8854.000 44.435 35.350 | -36.365 | 80.800 9.085 PK
10078.000 46.566 35.072 | -34.234 | 80.800 11.494 | PK

Notes:

1. Transmit mode comply with the field strength within the restricted bands. There is no

spurious found below 30MHz.

2. There is the ambient noise within frequency range 9kHz~30MHz and 18GHz~40GHz, the
permissible value is not show in the report.

3. Due to the peak measure values also meet the average limit (54dBm), the average
measurement is not tested based on technical judgment.
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Figure 49: Band Edge, TM1, Horizontal, PK
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Freqqgn‘cy(MH_z)
Frequency Measure Level Reading Level Over Limit Limit Factor Tvpe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuv/m] | [dB] yp
2348.333 60.913 28.628 -13.087 74.000 32.285 | PK
2390.000 58.445 26.167 -15.555 74.000 32.278 | PK
2402.008 98.449 66.175 N/A N/A 32.274 PK

Figure 50: Band Edge, TM1, Horizontal, AV
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Frequency Measure Level Reading Level Over Limit Limit Factor Tvpe
[MHZ] [dBuV/m] [dBuV] [dB] [@Buv/m] | [dB] | 'YP
2390.000 45.871 13.593 -8.129 54.000 32.278 | AV
2402.008 86.902 54.628 N/A N/A 32.274 | AV
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Figure 51: Band Edge, TM1, Vertical, PK
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Frequ}gnpy(MH_z)
Frequency Measure Level Reading Level Over Limit Limit Factor Tvpe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuVv/m] | [dB] yp
2347.952 60.599 28.313 -13.401 74.000 32.286 PK
2390.000 58.458 26.180 -15.542 74.000 32.278 PK
2402.008 94.631 62.357 N/A N/A 32.274 PK

Figure 52: Band Edge, TM1, Vertical, AV
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Frequency(MHz)
Frequency Measure Level Reading Level Over Limit Limit Factor Tupe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuVv/m] | [dB] yp
2390.000 45.899 13.621 -8.101 54.000 32.278 AV
2402.055 83.781 51.507 N/A N/A 32.273 AV
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Figure 53: Band Edge, TM3, Horizontal, PK
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Frequency Measure Level Reading Level Over Limit Limit Factor T
[MHz] [dBuV/m] [dBuV] [dB] [dBuV/m] | [dB] ype
2480.156 101.002 68.732 N/A N/A 32.270 | PK
2483.500 59.222 26.941 “14.778 74.000 | 32.282 | PK
2484.908 60.568 28.282 -13.432 74.000 | 32.286 | PK

Figure 54: Band Edge, TM3, Horizontal, AV
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Frequency(MHz)
Frequency Measure Level Reading Level Over Limit Limit Factor Tupe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuVv/m] | [dB] yp
2479.991 88.827 56.558 N/A N/A 32.269 AV
2483.500 46.117 13.836 -7.883 54.000 32.282 AV
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Figure 55: Band Edge, TM3, Vertical, PK
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Freqqgnq(MH‘z)
Frequency | Measure Level | Reading Level | Over Limit Limit Factor Tvpe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] yp
2479.914 96.216 63.947 N/A N/A 32.269 PK
2483.500 59.314 27.033 -14.686 74.000 32.282 PK
2485.700 60.141 27.852 -13.859 74.000 32.289 PK
Figure 56: Band Edge, TM3, Vertical, AV
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Erequrency(MHiz)
Frequency Measure Level Reading Level Over Limit Limit Factor Tvne
[MHZ] [dBuV/m] [dBuV] [dB] [dBuVv/m] | [dB] yp
2480.002 85.310 53.041 N/A N/A 32.269 AV
2483.500 46.023 13.742 -7.977 54.000 32.282 AV
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Figure 57: Band Edge, TM4, Horizontal, PK
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Frequgncy(MHz)
Frequency Measure Level Reading Level Over Limit Limit Factor Type
[MHZ] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] yp
2324.915 60.228 27.843 -13.772 74.000 32.384 PK
2390.000 59.246 26.968 -14.754 74.000 32.278 PK
2402.150 97.964 65.691 N/A N/A 32.273 PK

Figure 58: Band Edge, TM4, Horizontal, AV
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Frequgncy(MHz)
Frequency Measure Level Reading Level Over Limit Limit Factor Tvpe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] yp
2390.000 45.856 13.578 -8.144 54.000 32.278 AV
2402.055 84.000 51.726 N/A N/A 32.273 AV
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Figure 59: Band Edge, TM4, Vertical, PK
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Frequrer}‘cy(MHAz)
Frequency Measure Level Reading Level Over Limit Limit Factor Tupe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuVv/m] | [dB] yp
2354.698 60.532 28.268 -13.468 74.000 32.263 PK
2390.000 58.143 25.865 -15.857 74.000 32.278 PK
2402.103 94.331 62.058 N/A N/A 32.273 PK

Figure 60: Band Edge, TM4, Vertical, AV
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Frequency(MHz)
Frequency Measure Level Reading Level Over Limit Limit Factor Tvpe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] yp
2390.000 45.901 13.623 -8.099 54.000 32.278 AV
2402.008 81.280 49.006 N/A N/A 32.274 AV
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Figure 61: Band Edge, TM6, Horizontal, PK
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krequency(Miz)
Frequency Measure Level Reading Level Over Limit Limit Factor Tpe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuVv/m] | [dB] yp
2480.156 100.655 68.385 N/A N/A 32.270 PK
2483.500 58.959 26.678 -15.041 74.000 32.282 PK

Figure 62: Band Edge, TM6, Horizontal, AV
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Frequency(MHz)
Frequency Measure Level Reading Level Over Limit Limit Factor Tvpe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuVv/m] | [dB] yp
2479.903 86.042 53.773 N/A N/A 32.269 AV
2483.500 46.253 13.972 -7.747 54.000 32.282 AV




A TUVRheinland®

Produkte
Products

Prafbericht - Nr.: 50080308 001 Seite 56 von 62
Test Report No. Page 56 of 62

Figure 63: Band Edge, TM6, Vertical, PK
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frequencylhilz)
Frequency Measure Level Reading Level Over Limit Limit Factor Tpe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuVv/m] | [dB] yp
2480.079 95.846 63.577 N/A N/A 32.269 PK
2483.500 59.495 27.214 -14.505 74.000 32.282 PK
2484.127 60.365 28.082 -13.635 74.000 32.284 PK

Figure 64: Band Edge, TM6, Vertical, AV
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Frequency(MHz)
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2480.024 82.880 50.611 N/A N/A 32.269 AV
2483.500 46.074 13.793 -7.926 54.000 32.282 AV
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Figure 65: Band Edge, TM7, Horizontal, PK
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Freqqgn‘cy(MH_z)
Frequency Measure Level Reading Level Over Limit Limit Factor Tupe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuVv/m] | [dB] yp
2382.770 60.535 28.297 -13.465 74.000 32.238 PK
2390.000 58.544 26.266 -15.456 74.000 32.278 PK
2402.008 98.077 65.803 N/A N/A 32.274 PK

Figure 66: Band Edge, TM7, Horizontal, AV
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Frequency(MHz)
Frequency Measure Level Reading Level Over Limit Limit Factor Tvpe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] yp
2390.000 45.871 13.593 -8.129 54.000 32.278 AV
2401.865 83.577 51.303 N/A N/A 32.274 AV
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Figure 67: Band Edge, TM7, Vertical, PK
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Frequency Measure Level Reading Level Over Limit Limit Factor Tupe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuVv/m] | [dB] yp
2342.965 61.184 28.881 -12.816 74.000 32.303 PK
2390.000 58.427 26.149 -15.573 74.000 32.278 PK
2402.055 94.199 61.925 N/A N/A 32.273 PK
Figure 68: Band Edge, TM7, Vertical, AV
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Frequency(MHz)
Frequency Measure Level Reading Level Over Limit Limit Factor Tupe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuVv/m] | [dB] yp
2390.000 45.873 13.595 -8.127 54.000 32.278 AV
2402.055 81.062 48.788 N/A N/A 32.273 AV
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Figure 69: Band Edge, TM9, Horizontal, PK
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Frequency Measure Level Reading Level Over Limit Limit Factor Tpe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuVv/m] | [dB] yp
2480.002 100.794 68.525 N/A N/A 32.269 PK
2483.500 58.776 26.495 -15.224 74.000 32.282 PK
2484.721 60.228 27.943 -13.772 74.000 32.286 PK

Figure 70: Band Edge, TM9, Horizontal, AV
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Frequgncy(MHz)
Frequency Measure Level Reading Level Over Limit Limit Factor Tvpe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] yp
2480.002 85.660 53.391 N/A N/A 32.269 AV
2483.500 46.260 13.979 -7.740 54.000 32.282 AV
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Figure 71: Band Edge, TM9, Vertical, PK
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Frequency(MHz)
Frequency Measure Level Reading Level Over Limit Limit Factor Tvpe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] yp
2480.002 95.883 63.614 N/A N/A 32.269 PK
2483.500 59.358 27.077 -14.642 74.000 32.282 PK
2486.778 60.608 28.315 -13.392 74.000 32.293 PK

Figure 72: Band Edge, TM9, Vertical, AV
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Frequency(MHz)
Frequency Measure Level Reading Level Over Limit Limit Factor Tvpe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] yp
2480.035 82.775 50.506 N/A N/A 32.269 AV
2483.500 46.114 13.833 -7.886 54.000 32.282 AV




Produkte
Products

A TUVRheinland®

Prifbe

Test Report No.

richt - Nr.: 50080308 001 Seite 61 von 62

Page 61 of 62

6. List of Tables

Table 1: List of Test and Measurement EQUIPMENT ...........iiiiiiiiiiiiieiee et e e e e 5
Table 2: MeasuremMent UNCEITAINTY .........coii ittt e et e e e e e e st b e e et e e e s e aaabeeeeaaeeesaannnbeeeeaaeeeaans 6
Table 3: Technical Specification Of EUT ..o e e s r e e e e e s et e e e e e e e e anns 7
Table 4: ANENNA REQUIFEMENT .......uiiiiiie e e e e e e s e e e e e e s s e e e e e e e ss e e e e e eaesesaantareeeeeeesasnnraneeaaeessnns 10
Table 5: Peak Output Power, TML 10 TIMO .. ..o e e s e e e e e e st ae e e e e e s s s snnnraneeaaeeeanns 11
Table 6: 20dB Bandwidth, TML t0 TIMO.....cccuiiiiiiie et e e e e e e e e e e e e e s st e e aeeesssnnnreneeeaeeeanns 12
Table 7: Number of HOPPING FIEQUENCY .......coiiiiiiiiiiiiiee ettt st e e e sibe e s sbaee e 33
Table 8: Time of Occupancy, TML2 10 TIMLA ... .ooiiiiiiiiee ittt sbr e e s sraee e 40
Table 9: Radiated Spurious Emission, below 1GHZ, TML ... 45
Table 10: Radiated Spurious Emission, above 1GHz, TM1t0 TM3......cooiiiiiiiiiiieiiiieee e 46
Table 11: Radiated Spurious Emission, above 1GHZ, TM4 t0 TMB..........ccccuuiiiiieeiiniiiiieeee e e 47
Table 12: Radiated Spurious Emission, above 1GHz, TM7 t0 TMO.......cooiiiiiiiiiiiiiiiiiiee e 48

7. List of Figures

Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

20dB BandWidth, TIML........oooiiiiiiie ettt e st e e e s s e e e e s e e e s e s e e e ennes 13

0o R S F= T aTo ViV e 11 T I V2R 13
20dB BandwWidth, TIM3 ... .ottt e e e e e e e e et e e e e e s e e et s e e s seessabba s e eeaesesabaaanreeess 14
20dB BandWidth, TMZ........ooooiiiiiiiiieeeeeeeeeee et 14

20dB BandwWidth, TMS .......cooiiiiiiiiieieeeeeeeeeeee e 15
20dB BanAWidth, TIMB .......coooeeiiiiiiei e e e e e e et e e e e e e s e e et s e e e s e e s asban s eeeaeseenbaaaeaeeess 15
20dB BanNAWIth, TIM7 ...ttt e e e e e ettt e e e e e e s e et s e e e s eesaaba s e eeaeseenbaaneaeeess 16
20dB BandWidth, TIM8.......coooeeeiiiii ittt e e e e et e e e e e s e e et s e e e s e e s aaba s eeeeeseenbaaaeaeeess 16
20dB Bandwidth, TIMO ... .o e e et e e e e e e et e e e e e e e e r st s e e e e e s eenbaaaeaeaess 17

Figure 10: Conducted Spurious EMISSION, TIML.........oiiiiiiiiiiiiii ittt 19
Figure 11: Conducted Spurious EMISSION, TIMZ .........oiiiiiiiiiiiiie ittt 19
Figure 12: Conducted Spurious EMISSION, TIM3 ... ...ttt e e e e 20
Figure 13: Conducted Spurious EMISSION, TIMA .. ....uuiiii ettt e e e e e 20
Figure 14: Conducted Spurious EMISSION, TIMS ... ...t e 21
Figure 15: Conducted Spurious EMISSION, TIMB.........uuiiiiiiiiiiiiiiiie e et e e e st e e e e e s st ar e e e e e e s e saneens 21
Figure 16: Conducted Spurious EMISSION, TIM7 .......uuiiiiiii i e et e e e e e e e s e st ae e e e e e e s e enneees 22
Figure 17: Conducted Spurious EMISSiON, TIMB.........uciiii it e e e e s s e e e e e e s eaneees 22
Figure 18: Conducted Spurious EMISSION, TIMO........uiiiiiiiieiiiie et 23
Figure 19: Band EAQE, TIML ... ittt ettt e e st e e s et e e s et b e e e s ennb e e e e ennbeeeeennee 23
[ T [ (R O = = T o I o [ T I 1Y PP 24
Figure 21: Band EAQE, TIMA .. ...ttt e et e skt e e e b e e e e ab e e e e e nbe e e e annes 24
Figure 22: Band EAQE, TIMB .......ooi ittt ettt e bt s kbt e s e b e e e s abb e e e e e nbe e e e annes 25
Figure 23: Band EAQE, TIMT ... ittt e sk e e s et e e e s e bb e e e e e nbe e e e enees 25
Figure 24: Band EAQE, TIMO ... ittt ettt et e e e e e s bbb e e e e e e e e s annbereeeeeeeaeannneees 26
Figure 25: Frequency Separation, TM10, observation Frequency 2402MHZ ...........ccccccoiiiiiiiiiiiieeninnee 28
Figure 26: Frequency Separation, TM10, observation Frequency 2441MHZ ...........ccccceiiiiiiiiieiiee i 28
Figure 27: Frequency Separation, TM10, observation Frequency 2480MHZzZ ...........cccccceviviiiiiieeeeeeececnnne, 29
Figure 28: Frequency Separation, TM11, observation Frequency 2402MHZ ...........cccccceoviviiiiiieeeeeeeccnnne, 29
Figure 29: Frequency Separation, TM11, observation Frequency 2441MHZ ...........ccccccevviiiiiiieeeeeeee s, 30
Figure 30: Frequency Separation, TM11, observation Frequency 2480MHZzZ ...........cccccceevvviciiieeeeeeeiesnnne 30
Figure 31: Frequency Separation, TM12, observation Frequency 2402MHZ ...........cccccceeviviiiiieneeeeeiecnnne 31
Figure 32: Frequency Separation, TM12, observation Frequency 2441MHZ ...........ccccceevvviiiiieeeeeeeieenne 31
Figure 33: Frequency Separation, TM12, observation Frequency 2480MHZ ............cccoociiieiiiinenniiene e 32
Figure 34: Number of Hopping Frequency, TMLO, PArt 1 .......cc.cooiiiiiieiiiieeeiiiee e 34
Figure 35: Number of Hopping Frequency, TMLO, PArt 2 .......c.oioiiiiieiiiiiee e 34
Figure 36: Number of Hopping Frequency, TML10, PArt 3 ........ouoiiiiiiiiiiiiieee et 35
Figure 37: Number of Hopping Frequency, TML10, PArt 4 ........oueiiiioiiiiiiieee e 35




A TUVRheinland®

Produkte
Products

Prifbericht - Nr.: 50080308 001 Seite 62 von 62
Test Report No. Page 62 of 62
Figure 38: Number of Hopping Frequency, TML1L, Part L ......cccoeeveeeiiiiiiieiiee e e e e s vnree e e e e e e enneees 36
Figure 39: Number of Hopping Frequency, TML1L, PArt 2 ......cc.vveiieeeeiiiiiieieee e e e e e e tnree e e e e e e ennnnes 36
Figure 40: Number of Hopping Frequency, TMLL, PArt 3 ......c.coooiiiiieiiiiiiee et 37
Figure 41: Number of Hopping Frequency, TMLL, Part 4 ... 37
Figure 42: Number of Hopping Frequency, TM12, Part 1 .......ccccooiuiieiiiiiie et 38
Figure 43: Number of Hopping Frequency, TM12, PArt 2 .........ccooiiiiiiiieieeiiee e 38
Figure 44: Number of Hopping Frequency, TM12, PArt 3 ........coooiiiiieiiiiiie i 39
Figure 45: Number of Hopping Frequency, TM12, PArt 4 ..ot 39
Figure 46: Time of Occupancy, TM14, observation Frequency 2441MHZ...........cccooociieiiiiiiiiiiieeie e 41
Figure 47: Time of Occupancy, TM13, observation Frequency 2441MHZ............ccoooceiiiiiiiiiiiieie e 41
Figure 48: Time of Occupancy, TM12, observation Frequency 2441MHZ............ccococceiiiiiiiiiieiie e 42
Figure 49: Band Edge, TML, HOrZoNntal, PK ........ccuiiiiiiiic et e e e e s st an e e e e e e s 49
Figure 50: Band Edge, TML, HOTZONAl, AV ... e e e e e et ae e e e e e e s e ennnees 49
Figure 51: Band Edge, TML, VErtiCal, PK ......cocoi it e e st e e e e e e e st e e e e e e e e s nnnnes 50
Figure 52: Band Edge, TML, VEITICAl, AV ....oooi ittt s s e e e e e e s st e e e e e e s sssnnnbeneeeeeeeannnnnes 50
Figure 53: Band Edge, TM3, HOTZONtal, PK ........cuuiiiiiiei ettt e e e e st e e e e e e s e ennneees 51
Figure 54: Band Edge, TM3, HOFMZONAl, AV ...ttt e e e e e s et e e e e e e s e ennnnees 51
Figure 55: Band Edge, TM3, VErtiCal, PK ........ooiiiiiieiie e 52
Figure 56: Band Edge, TM3, VEITICAl, AV .......eiiiiiiiii ettt 52
Figure 57: Band Edge, TM4, HOMZONTAI, PK ......coiiiiiiiiiiiiie et 53
Figure 58: Band Edge, TM4, HOTZONTAI, AV ...ttt e e e 53
Figure 59: Band Edge, TM4, VEertiCal, PK ... ... ittt e e e 54
Figure 60: Band Edge, TM4, VEITICAl, AV ...ttt e e e e b e e e e e e e e s anaees 54
Figure 61: Band Edge, TMB, HOrZONtal, PK ........ccuiiiiiiie ettt e e e et ae e e e e e e s ennnees 55
Figure 62: Band Edge, TMB, HOTZONAl, AV ...t e e e e e st ae e e e e e e e eanrees 55
Figure 63: Band Edge, TMB, VErtiCal, PK ........ccoii ettt s et e e e e e st e e e e e e e e sennnes 56
Figure 64: Band Edge, TMB, VEITICAl, AV .....coiiiiioiieiiiiee ettt e e s e e e e e s s e e e e e e e snsnnnreeeeeaeeeannnnnes 56
Figure 65: Band Edge, TM7, HOTMZONtAl, PK ...ttt e e e e e s snnteaee e e e e e s e ennnnees 57
Figure 66: Band Edge, TM7, HOMZONAl, AV ...ttt e e e e e e s et ae e e e e e e e e ennnnees 57
Figure 67: Band Edge, TM7, VertiCal, PK ... ...ttt e e e ee e e e e e e nneeee 58
Figure 68: Band Edge, TM7, VEITICAl, AV ...ttt e e et e e e e e e s e et e eeaaeeeaannenes 58
Figure 69: Band Edge, TMO, HONZONtal, PK ...ttt e e e e e e 59
Figure 70: Band Edge, TMO, HONZONTAI, AV ...t e e e 59
Figure 71: Band Edge, TMO, VertiCal, PK ... ..o e a e 60

Figure 72: Band Edge, TMO, VEITICAl, AV ...ttt e e e e et eee e e e e e s eaeees 60




