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Summary of Test Results
Re, Sl Test Items Measured Result
Clause
43.1.1 RF Output Power 10.23dBm Pass
43.1.2 Duty cycle, Tx-Sequence, Tx-gap Only for non-adaptive NIA
equipment
43.1.3 Dwell.t|me, Minimum Frequency Occupation & Meet the requirement of limit. Pass
Hopping Sequence
43.14 Hopping Frequency Separation Meet the requirement of limit. Pass
4.3.15 Medium Utilisation (MU) factor Only for non-adaptive NIA
equipment
4.3.1.6 Adaptivity Meet the requirement of limit. Pass
4.3.1.7 Occupied Channel Bandwidth Meet the requirement of limit. Pass
4.3.1.8 Transmitter unwanted emissions in the out of . -
. Meet the requirement of limit. Pass
band domain
4.3.1.9 Trans_mltter unwanted emissions in the spurious Meet the requirement of limit. Pass
domain
4.3.1.10 |Receiver spurious emissions Meet the requirement of limit. Pass
4.3.1.11 |Receiver Blocking Meet the requirement of limit. Pass
Report No.: ER3D0402-01AD Page : 4 of 62
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1 General Description

1.1 Information
1.1.1 Specification of the Equipment under Test (EUT)
RF General Information
Frequency Range Bluetooth Ch. Frequency
(MH2) Mode (MH2) Channel Number Data Rate
2400-2483.5 BR V2.1 2402-2480 0-78 [79] 1 Mbps
2400-2483.5 EDR V2.1 2402-2480 0-78 [79] 2 Mbps
2400-2483.5 EDR V2.1 2402-2480 0-78 [79] 3 Mbps
Note 1: Bluetooth BR uses a GFSK.
Note 2: Bluetooth EDR uses a combination of m/4-DQPSK and 8DPSK.
1.1.2 Antenna Details
Ant. No. Type Gain (dBi) Brand Model
1 Chip antenna -1.38 MAG.LAYERS LTA-5320-2G4S3-Al

1.1.3 EUT Operational Condition

Type of Power Supply |3.3Vdc from host

Operational Voltage X Vnom (3.3V) X Vmax (4.8V) X Vmin (2.2V)

Operational Climatic X Tnom (20°C) X Tmax (85°C) Xl Tmin (-40°C)

1.1.4 Adaptive Equipment

Adaptive Equipment

[l

non-Adaptive Equipment:

The maximum RF Output Power (e.i.r.p.): dBm

The maximum (corresponding) Duty Cycle: %

Adaptive Equipment without the possibility to switch to a non-adaptive mode:

X

The equipment has implemented an LBT based DAA mechanism:

[] The equipment is Frame Based equipment

X The equipment is Load Based equipment

[] The equipment can switch dynamically between Frame Based and Load Based equipment

[l

The equipment has implemented an non-LBT based DAA mechanism

[l

The equipment can operate in more than one adaptive mode

[] | Adaptive Frequency Hopping using other forms of DAA (non-LBT based)/without Short Control

Signaling Transmissions

[

Adaptive Equipment which can also operate in a non-adaptive mode

Report No.: ER3D0402-01AD
Report Version: Rev. 01
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1.1.5 Accessories

N/A

1.1.6 Channel List

Frequency band (MHz) 2400~2483.5
Channel Fr?&l:_'(ezr;cy Channel Fr%(\q/ll:_'ezr;cy Channel Fr%(\q/ll:_'ezr;cy Channel Frtzt\q/ll:_'ezr;cy
0 2402 20 2422 40 2442 60 2462
1 2403 21 2423 41 2443 61 2463
2 2404 22 2424 42 2444 62 2464
3 2405 23 2425 43 2445 63 2465
4 2406 24 2426 44 2446 64 2466
5 2407 25 2427 45 2447 65 2467
6 2408 26 2428 46 2448 66 2468
7 2409 27 2429 47 2449 67 2469
8 2410 28 2430 48 2450 68 2470
9 2411 29 2431 49 2451 69 2471
10 2412 30 2432 50 2452 70 2472
11 2413 31 2433 51 2453 71 2473
12 2414 32 2434 52 2454 72 2474
13 2415 33 2435 53 2455 73 2475
14 2416 34 2436 54 2456 74 2476
15 2417 35 2437 55 2457 75 2477
16 2418 36 2438 56 2458 76 2478
17 2419 37 2439 57 2459 77 2479
18 2420 38 2440 58 2460 78 2480
19 2421 39 2441 59 2461
Report No.: ER3D0402-01AD Page : 6 of 62
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1.1.7 Test Tool and Duty Cycle
Test Tool

HCITester 3.0.0.24

Duty Cycle Of Test Signal (%)
Duty Factor (dB)

BR: 77.93%, EDR: 77.87%

BR: 1.08, EDR: 1.09

1.1.8 Power Setting

Modulation Mode

Test Frequency (MHz)

2402 2441 2480
GFSK/1Mbps 0X18 0X18 0X18
8DPSK/3Mbps 0x18 0x18 0x18
1.2 Local Support Equipment List
Support Equipment List
No. | Equipment Brand Model S/IN FCC ID Signal cable / Length (m)
1 Notebook DELL E6430 RS232, 3m non-shielded
Testing WSDT-70XX
2 board Ampak _EVB_V00
3 | EM Board

Note: No. 2-3 are provided by applicant.

Report No.: ER3D0402-01AD

Report Version: Rev. 01
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1.3 Test Setup Chart

Test Setup Diagram — Radiated Test

EUT

EM board
Testing board

midepy

1

Motebook

Keptin contral area

1. RS232, 3m non-shielded

Report No.: ER3D0402-01AD Page : 8 of 62
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1.4 Test Equipment List and Calibration Data

Test Item RF Conducted

Test Site (THO1-WS)

Instrument Manufacturer Model No. Serial No. Calibration Date Calibration Until
Spectrum Analyzer R&S FSV40 101498 Jan. 25, 2014 Jan. 24, 2015
TENPSHIDTY | GIANT FORCE | GCT-22540-SP-SD | MAF1212-002 Dec. 11, 2013 Dec. 10, 2014

Power Meter Anritsu ML2495A 1241002 Oct. 24, 2013 Oct. 23, 2014

Power Sensor Anritsu MA2411B 1207366 Oct. 24, 2013 Oct. 23, 2014
Signal Generator R&S SMB100A 175727 Jan. 07, 2014 Jan. 06, 2015
Note: Calibration Interval of instruments listed above is one year.

Test Item Radiated Emissions

Test Site Fully-anechoic chamber 1 / (05CHO1-WS)

Instrument Manufacturer Model No. Serial No. Calibration Date Calibration Until
Spectrum Analyzer Agilent N9010A MY52221474 Sep. 26, 2013 Sep. 25, 2014

Bilog Antenna SCHWARZBECK VULB9168 VULB9168-523 Jan. 23, 2014 Jan. 22, 2015
HOTG/ffég‘”a SCHWARZBECK BBHA9120D | BBHA9120D 1094 |  Feb. 06, 2014 Feb. 05, 2015
H°1rgGA_T§g”a SCHWARZBECK BBHA 9170 BBHA 9170508 Jan. 14, 2014 Jan. 13, 2015

Preamplifier Agilent 83017A MY39501310 Dec. 18, 2013 Dec. 17, 2014

Preamplifier EMC EMC02325 980146 Dec. 26, 2013 Dec. 25, 2014

Preamplifier EM EM18G40G 060572 Jun. 20, 2013 Jun. 19, 2014

RF Cable HUBER+SUHNER SUCOFLEX104 MY16617/4 Jan. 28, 2014 Jan. 27, 2015

RF Cable HUBER+SUHNER SUCOFLEX104 MY16609/4 Jan. 28, 2014 Jan. 27, 2015

RF Cable HUBER+SUHNER SUCOFLEX104 MY16608/4 Jan. 28, 2014 Jan. 27, 2015

RF Cable HUBER+SUHNER SUCOFLEX104 MY16126/4 Dec. 18, 2013 Dec. 17, 2014

LF cable 3M Woken CFD400NL-LW CFD400NL-005 Dec. 18, 2013 Dec. 17, 2014
LF cable 10M Woken CFD400NL-LW CFD400NL-006 Dec. 18, 2013 Dec. 17, 2014
Power Meter Anritsu ML2495A 1218007 Oct. 31, 2013 Oct. 30, 2014
Power Sensor Anritsu MA2411B 1207367 Oct. 31, 2013 Oct. 30, 2014
Note: Calibration Interval of instruments listed above is one year.
Report No.: ER3D0402-01AD Page : 9 of 62
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1.5 Testing Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

EN 300 328 v1.8.1 (2012-06)

International
Certification
Corp.

1.6 Measurement Uncertainty

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the emissions test
results be included in the report. The measurement uncertainties given below are based on a 95% confidence
level (based on a coverage factor (k=2)

Measurement Uncertainty

Parameters Uncertainty Limit
Occupied Channel Bandwidth + 0.004 % +5%
RF output power, conducted +0.551 dB +1.5dB
Power Spectral Density, conducted +0.979 dB +3 dB
Unwanted Emissions, conducted +2.919 dB +3dB
All emissions, radiated +2.962 dB 6 dB
Temperature +0.3°C +1°C
Humidity +0.43% 5%
DC and low frequency voltages +0.28% +3%
Time +1% +5%
Duty Cycle +1% +5%
Report No.: ER3D0402-01AD Page : 10 of 62
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2 Test Configuration

2.1 Testing Condition

Test Item Test Site Ambient Condition Tested By
RF Conducted THO1-WS 22.1°C/61% Jack Li
Radiated Emission 05CHO01-WS 16°C / 60% Walker Hou
2.2 The Worst Test Modes and Channel Details
. Modulation Test Frequency Test
Testitem Mode (MHz) Data Rate Configuration
RF Output Power S%TDSS}; Hopping % mgg:
Dwell Time
L . GFSK . 1 Mbps
Minimum Frequency Occupation Hopping
Hopping Sequence 8DPSK 3 Mbps
Hopping Frequency Separation 8%'?3}; two-adjacent % mggz
. . GFSK 2402 / 2480 1 Mbps
Occupied Channel Bandwidth 8DPSK 2402 | 2480 3 Mbps
Transmitter unwanted emissions in the GFSK Hobpin 1 Mbps
OOB domain 8DPSK pping 3 Mbps
Transmitter Spurious Emissions GFSK 2402 /2480 1 Mbps
8DPSK 2402 / 2480 3 Mbps
Receiver Spurious Emissions GFSK 2402 /2480 1 Mbps
8DPSK 2402 / 2480 3 Mbps
Adaptivity / Receiver Blocking GFSK 2402/ 2480 1 Mbps

NOTE:

The EUT was pretested with 3 orientations placed on the table for the radiated emission measurement — X, Y, and
Z-plane. The Y-plane result was found as the worst case and was shown in this report.

Report No.: ER3D0402-01AD
Report Version: Rev. 01
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3 Transmitter Test Results

3.1

RF Output Power

3.1.1 Limit of RF Output Power

The maximum RF output power for adaptive Frequency Hopping equipment shall be equal to or less than 20

dBm.

3.1.2 Test Procedures

Reference to clause 5.3.2.2 of ETSI EN 300 328 V1.8.1 (2012-06).

3.1.3 Test Setup

Temperature & Humidity

Chamber

_‘EUT|

3.1.4 Test Result of RF Output Power

Condition Modulation Mode Freq. (MHz) EIRP Power Limit (dBm)
TromVnom GFSK/1Mbps Hopping 9.63 20

T minVnom GFSK/1Mbps Hopping 10.23 20
TmaxVom GFSK/1Mbps Hopping 9.05 20
Condition Modulation Mode Freq. (MHz) EIRP Power Limit (dBm)
TromVnom 8DPSK/3Mbps Hopping 8.98 20
TminVnom 8DPSK/3Mbps Hopping 9.48 20
TmaxVnom 8DPSK/3Mbps Hopping 8.41 20

Report No.: ER3D0402-01AD

Report Version: Rev. 01
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3.2 Dwell Time, Minimum Frequency Occupation and Hopping Sequence

3.2.1 Limit of Dwell Time, Minimum Frequency Occupation and Hopping Sequence

The Dwell Time is the time that a particular hopping frequency would be occupied by the transmitter during a
single hop. The equipment itself is not required to transmit on this hopping frequency during the Dwell Time.

The Minimum Frequency Occupation Time is the minimum time each hopping frequency shall be occupied
within a given period.

The Hopping Sequence of a Frequency Hopping system is the unrepeated pattern of the hopping
frequencies used by the equipment.

3.2.2 Test Procedures

Reference to clause 5.3.4.2 of ETSI EN 300 328 V1.8.1 (2012-06).

3.2.3 Test Setup

ar =

Report No.: ER3D0402-01AD Page : 13 of 62
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3.2.4 Test Result of Dwell Time

Max.
Vgc&;st Minimum I_?_\.Ne” Numb Dyvell Dwell
Modulation | Freq. | Hopping Y| Number ime umber 1.\, mory| Time Time
Cycle per |(of Hopin in
Mode (MHz) Mode of Hop (s) (MDT)
Data Freq. (N) Hop [N x MDT] [NxMDT] | % s
Packet a- (ms) (ms) s
GFSK/1Mbps | Hopping | Non-AFH DH5 79 2.93 106.6 31.6 312.34 400.00
8DPSK/3Mbps | Hopping | AFH DH5 20 2.92 106.6 8 311.27 | 400.00
3.2.5 Test Result of Minimum Frequency Occupation
Dwell Min. No.
Worst Actual Dwell No. of [4 x Time of
. . Dut : Hop in dwell in Hoppin
Modulation | Freq. | Hopping | <o | No.of |Time per| Bwell | time Ser | [4 x dwel Limit i
Lhiole (il Lhioele Data Eroeppl(nNg) z-rir?s?) time per |hop x N] | time per |[4 x dwell
Packet a- hop x N] (ms) hop x N] | time per
(ms) hop x N]
GFSK/1Mbps | Hopping | Non-AFH DH5 79 2.93 3.13 925.88 9.17 1
8DPSK/3Mbps | Hopping AFH DH5 20 2.92 31 233.60 9.08 1
3.2.6 Test Result of Hopping Sequence
Hobpin Min. Min.
Modulation Freq. | Hopping | Hopping Chat)npne?s F, 20dB Fn, 20dB | Hopping | Hopping
Mode (MHz) Mode | Channels Limits (MHz) (MHz) Range Range
(%) Limit (%)
GFSK/1Mbps | Hopping | Non-AFH 79 15 N/A N/A N/A N/A
8DPSK/3Mbps | Hopping AFH 20 20 2418 2479 78.21% 70.00%

Report No.: ER3D0402-01AD
Report Version: Rev. 01
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3.3  Hopping Frequency Separation

3.3.1 Limit of Hopping Frequency Separation

The minimum Hopping Frequency Separation shall be equal to Occupied Channel Bandwidth of a single

hop, with a minimum separation of 100 kHz.

3.3.2 Test Procedures

Reference to clause 5.3.5.2 of ETSI EN 300 328 V1.8.1 (2012-06).

3.3.3 Test Setup

EUT |

Spectrum
Analyzer

3.3.4 Test Result of Hopping Frequency Separation

Modulation Hopping F2402p¢ F2403p¢ Fus Limit Fus
Mode Freq. (MHZ) | \iode (MH2) (MHz2) (MH2) (MH2)
GFSK/1Mbps | two-adjacent Non-AFH 2402.069 2403.069 1.0000 1
8DPSK/3Mbps | two-adjacent AFH 2480.108 2481.108 1.0000 1

Report No.: ER3D0402-01AD
Report Version: Rev. 01
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3.4  Occupied Channel Bandwidth
3.4.1 Limit of Occupied Channel Bandwidth

The Occupied Channel Bandwidth for each hopping frequency shall fall completely within 2.4~2.4835 GHz.

For non-adaptive Frequency Hopping equipment with e.i.r.p greater than 10 dBm, the Occupied Channel

Bandwidth for every occupied hopping frequency shall be equal to or less than the value declared by the

supplier. This declared value shall not be greater than 5 MHz.

3.4.2 Test Procedures

Reference to clause 5.3.8.2 of ETSI EN 300 328 V1.8.1 (2012-06).

3.4.3 Test Setup

an |

3.4.4 Test Result of Occupied Channel Bandwidth

0,
Modulation Frequency Bangdgvfijdth F. at 99% Fy at 99% Bar?gsv?dth Limit F, / Fy
Mode (MHz) (MHz) BW (MHz) BW (MHz) (MHz) (MHz)
GFSK/1Mbps 2402 0.912 2401.558 2402.47 1.114 2400.0
GFSK/1Mbps 2480 0.926 2479.551 2480.477 1.099 2483.5
8DPSK/3Mbps 2402 1.266 2401.385 2402.651 1.432 2400.0
8DPSK/3Mbps 2480 1.259 2479.384 2480.643 1.425 2483.5

Report No.: ER3D0402-01AD
Report Version: Rev. 01

Page : 16 of 62




Infernational
Cerification
Corp.

3.5 Transmitter Unwanted Emissions in the Out-Of-Band Domain

3.5.1 Limit of Transmitter Unwanted Emissions in the Out-Of-Band Domain

Spurious Domain Out of band domain Out of band domain Spurious Domain
Allocated |

Band

-10dBm/MHz e..r.p

-20dBm/MHz e.i.r.p

-30dBm/MHz e.i.r.p

| ! | | ! |
I T T I T T

2400MHz-2BW 2400MHz-BW 2400MHz 2483.5MHz 2483.5MHz+BW 2483.5MHz+2Bw

BW=0ccupied Channel Bandwidth in MHz or 1MHz whichever is greater

3.5.2 Test Procedures

Reference to clause 5.3.9.2 of ETSI EN 300 328 V1.8.1 (2012-06).

3.5.3 Test Setup

Temperature & Humidity
Chamber

Analyzer EUT

Report No.: ER3D0402-01AD Page : 17 of 62
Report Version: Rev. 01
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3.5.4 Test Result of Transmitter Unwanted Emissions

in the Out-Of-Band Domain

. ooB
Condition LI IR Freq. (MHz) Q9123 [Hilek Emissions Limit (dBm)
Mode (MHz)
(dBm)
TromVnom GFSK/1Mbps Hopping 2399.5 -49.62 -10
TminVnom GFSK/1Mbps Hopping 2399.5 -49.49 -10
TmaxVnom GFSK/1Mbps Hopping 2399.5 -51.50 -10
TromVnom GFSK/1Mbps Hopping 2485 -51.71 -10
T minVnom GFSK/1Mbps Hopping 2485 -51.61 -10
TmaxVnom GFSK/1Mbps Hopping 2485 -52.12 -10
Low Band Up Band
W CRSK-1TX Low Band REW: 1MHz W CRSK-1TX Up Band REW: 1MHz
p-| Tmin¥nom WEW: 3MHz p-| Tmin¥nom WEW: 3MHz
Max. OBE; 2.3995CHz 5T 100ms Max. OBE: 2.484CHz 5T 100ms
-j2—- Max. OBE: -49.49dBm -10- : : -
-20 -20-
_30- =30
—40— —40—
_Ci-— =50
-6 - -6 -
_Ti- =70
-an- -an-
-50- ] I ] I -50- ] I ] I
2.393G 2.39385G 2.399G 2.3995GC 2.4G 2.4835G 2.484G 2.4845G 24856 248550

Report No.: ER3D0402-01AD
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Condition el Freq. (MHz) 2k (A, Emissions Limit (dBm)
Mode (MHz)
(dBm)
ThomVnom 8DPSK/3Mbps Hopping 2399.5 -38.70 -10
TminVnom 8DPSK/3Mbps Hopping 2399.5 -37.87 -10
T maxVnom 8DPSK/3Mbps Hopping 2399.5 -40.20 -10
ThomVnom 8DPSK/3Mbps Hopping 2484 -49.93 -10
T minVnom 8DPSK/3Mbps Hopping 2484 -49.22 -10
T maxVnom 8DPSK/3Mbps Hopping 2484 -51.44 -10
Low Band Up Band
0 s DPSK-1TX Low Band REW: 1 MHz 0 s DPSK-1TX Up Band REW: 1 MHz
g-| Tmin¥nom WEW: 3MHz g-| Tmin¥nom WEW: 3MHz
Max. OEE: 2.3995CHz 5T:100ms Max. OBE: 2 484CHz 5T:100ms
—j3—| Max. OBE: -37.87dBm -10- - : -
20 =20
-30- -30-
—40- —40-
—50- —50-
—Gi— -60 -
-TO- -TO-
_a0- -80-
-30-, ] I ] I -30-, ] I ] I
2.393G 2.3985C 2.395G 2.3995C 2.4G 2.4835C 2.484G 2.4845C 2.485G 2.4855(

Report No.: ER3D0402-01AD
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3.6 Transmitter Unwanted Emissions In The Spurious Domain

3.6.1 Limit of Transmitter Unwanted Emissions In The Spurious Domain

Maximum power (dBm)
Frequency Range (MHz) e.r.p (<=1GHz) Bandwidth (kHz)
e.i.r.p (>1GHz)
30 to 47 -36 100
47to 74 -54 100
74 t0 87.5 -36 100
87.5t0 118 -54 100
118to 174 -36 100
174 to 230 -54 100
230to 470 -36 100
470 to 862 -54 100
862 to 1000 -36 100
1000 to 12750 -30 1000

3.6.2 Test Procedures

Reference to clause 5.3.10.2 of ETSI EN 300 328 V1.8.1 (2012-06).

Report No.: ER3D0402-01AD Page : 20 of 62
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3.6.3 Test Setup

Below 1GHz

FuIIyAnecholc Chamber

Radie Absorbing Material
4m
< |
EUT 4 2
| 1.5m
Antenna -
1.5m i =
- '-EHEII;
=%
= =
1 Spectrum Analyzer

‘Ground Plane

Above 1 GHz

FuIIyAnecholc Chamber

Radic Absorbking Material
1.5m
|
e | =
e 1.5m
Antenna _
1.5m i ==t
= i-'n'h?.;
—]
- =
y Spectrum Analyzer

‘Ground Plane

Report No.: ER3D0402-01AD Page : 21 of 62
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3.6.4 Transmitter Spurious Emissions (Below 1GHz)

Modulation GFSK Test Freq. (MHz) 2402
Polarization Horizontal
10 Level {dBm)
-20
30 3004328 1.8.1 TX
-40
-50
-60
3
70 1 7
-80
-90
-100
_10730 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm

1 187.14  -71.96 -54.88 -17.96 -4.84 -67.12

2 577.08 -74.13 -54.88 -208.13 4.21 -78.34

3 845.77 -69.36 -54.88 -15.36 §.44 -77.88

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
Report Version: Rev. 01
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Modulation GFSK Test Freq. (MHz) 2402
Polarization Vertical
10 Level {dBm)
.20
-30 3004328 1.8.1 TX
40
50
60
3
70 1 2
-80
-90
-100
BT 200. 300. 400. 500. 600. 700. 800. 200. 1000
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 187.14 -72.96 -54.88 -18.96 -4.84 -68.12
2 595.51 -71.75 -54.98 -17.75 5.03 -76.78
3 842.86 -69.12 -54.98 -15.12 8.29 -77.41

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
Report Version: Rev. 01
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Modulation GFSK Test Freq. (MHz) 2480
Polarization Horizontal
10 Level {dBm)
.20
-30 3004328 1.8.1 TX
40
50
60
70 4 2 P
-80
-90
-100
BT 200. 300. 400. 500. 600. 700. 800. 200. 1000
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 187.14 -72.77 -54.88 -18.77 -4.84 -67.93
2 589.69 -72.64 -54.80 -18.64 4.80 -77.44
3 805.83 -69.78 -54.98 -15.78 7.52 -77.30

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
Report Version: Rev. 01
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Modulation GFSK Test Freq. (MHz) 2480
Polarization Vertical
10 Level {dBm)
.20
-30 3004328 1.8.1 TX
40
50
60
3
70 1 2z
-80
-90
-100
BT 200. 300. 400. 500. 600. 700. 800. 200. 1000
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 196.84 -72.59 -54.88 -18.59 -5.85 -67.54
2 593.57 -71.67 -54.90 -17.67 4.96 -76.63
3 750.71  -69.16 -54.98 -15.16 7.08 -76.24

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD Page : 25 of 62
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Modulation 8DPSK Test Freq. (MHz) 2402
Polarization Horizontal
10 Level {dBm)
-20
30 3004328 1.8.1 TX
-40
-50
460
70 1 o
-80
-90
-100
_10730 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 186.17  -72.22 -54.80 -18.22 -4.86 -67.36
2 551.86 -74.38 -54.88 -208.38 3.24 -77.62
3 761.38 -78.86 -54.88 -16.86 7.29 -77.35

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
Report Version: Rev. 01
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Modulation 8DPSK Test Freq. (MHz) 2402
Polarization Vertical
10 Level {dBm)
-20
30 3004328 1.8.1 TX
-40
-50
460
3
-70 3 2
-80
-90
-100
_10730 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 182.29  -75.63 -54.80 -21.63 -4.17 -71.46
2 582.90 -71.84 -54.88 -17.84 4.48 -76.24
3 811.82 -69.97 -54.88 -15.97 7.62 -77.59

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
Report Version: Rev. 01
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Modulation 8DPSK Test Freq. (MHz) 2480
Polarization Horizontal
10 Level {dBm)
-20
30 300,328 1.8.1 TX
-40
-50
460
-70 | 2 3
-80
-90
-100
BT 200. 300. 400. 500. 600. 700. 200. 900. 1000
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 195.87 -74.82 -54.88 -20.82 -4.98 -69.92
2 579.99 -73.47 -54.88 -19.47 4.30 -F7.77
3 803.89 -78.35 -54.88 -16.35 7.51 -77.86

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
Report Version: Rev. 01
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Modulation 8DPSK Test Freq. (MHz) 2480
Polarization Vertical
10 Level {dBm)
-20
30 3004328 1.8.1 TX
-40
-50
460
-T0 4 2 3
-80
-90
-100
_10730 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 192.96 -72.71 -54.80 -18.71 -4.77 -67.94
2 592.60 -72.78 -54.88 -18.78 4.91 -77.61
3 794.36 -69.53 -54.88 -15.53 7.29 -76.82

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
Report Version: Rev. 01
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3.6.5 Transmitter Radiated Unwanted Emissions (Above 1GHz)

Modulation GFSK Test Freq. (MHz) 2402
Polarization Horizontal
10 Level {dBm)
-20
30 300-328 1.81 TX
-40 ! 2
50
-60
-70
-80
-90
-100
_10710{10 2000. 4000. 6000. 2000. 10000. 12000.12750
Frequency (MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 4883.99 -39.27 -3@.80  -9.27 7.88 -47.15
2 7286.42  -48.19 -38.80 -10.19 12.79 -52.98

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
Report Version: Rev. 01
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Modulation GFSK Test Freq. (MHz) 2402
Polarization Vertical
10 Level {dBm)
-20
30 300-328 1.8.1 TX
1
-40 2
-50
-60
-70
-80
-90
-100
_1071000 2000. 4000. 6000. 2000. 10000. 12000.12750
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 4884.39 -3B8.20 -36.80 -8.20 7.56 -45.76
2 72085.87 -44.58 -38.88 -14.58 13.17 -57.67

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
Report Version: Rev. 01
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Modulation GFSK Test Freq. (MHz) 2480
Polarization Horizontal
10 Level {dBm)
-20
30 300-328 1.8.1 TX
-40 2
4
-50
-60
-70
-80
-90
-100
_1071000 2000. 4000. 6000. 2000. 10000. 12000.12750
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 4857.74  -47.76 -38.80 -17.76 8.58 -56.34
2 7436.76 -48.54 -38.88 -18.54 13.16 -53.78

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
Report Version: Rev. 01
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Modulation GFSK Test Freq. (MHz) 2480
Polarization Vertical
10 Level {dBm)
-20
30 300-328 1.8.1 TX
-40
1 pd
-50
-60
-70
-80
-90
-100
_1071000 2000. 4000. 6000. 2000. 10000. 12000.12750
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 4958.32 -47.34 -38.80 -17.34 8.77 -56.11
2 7437.64 -44.84 -38.88 -14.84 13.56 -57.68

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD Page : 33 of 62
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Modulation 8DPSK Test Freq. (MHz) 2402
Polarization Horizontal
10 Level {dBm)
-20
30 300-328 1.8.1 TX
40 1 5
-50
-60
-T0
-80
-90
-100
_10710{10 2000. 4000. 6000. 8000. 10000. 12000.12750
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 48e4.81 -41.98 -38.00 -11.90 7.88 -49.78
2 72085.99 -44.69 -39.08 -14.69 12.78 -57.47

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
Report Version: Rev. 01
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Modulation 8DPSK Test Freq. (MHz) 2402
Polarization Vertical
10 Level {dBm)
-20
30 300-328 1.8.1 TX
-40 1
2
-50
-60
-70
-80
-90
-100
_1071000 2000. 4000. 6000. 2000. 10000. 12000.12750
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 4883.96 -48.00 -30.80 -10.00 7.56 -47.56
2 72086.09 -47.83 -38.88 -17.83 13.17 -61.08

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD Page : 35 of 62
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Modulation 8DPSK Test Freq. (MHz) 2480
Polarization Horizontal
10 Level {dBm)
-20
30 300-328 1.8.1 TX
-40 g 2
-50
-60
-70
-80
-90
-100
_10710{10 2000. 4000. 6000. 2000. 10000. 12000.12750
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1  4958.42  -45.14 -39.88 -15.14 8.58 -53.72
2 7437.54 -42.19 -38.88 -12.19 13.15 -55.34

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
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Modulation 8DPSK Test Freq. (MHz) 2480
Polarization Vertical
10 Level {dBm)
-20
30 300-328 1.8.1 TX
-40 g 2
-50
-60
-70
-80
-90
-100
_1071000 2000. 4000. 6000. 2000. 10000. 12000.12750
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 4857.77  -45.23 -38.80 -15.23 8.76 -53.99
2 7437.25 -45.87 -38.88 -15.87 13.55 -59.42

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD Page : 37 of 62
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4 Receiver Test Results

4.1 Receiver Spurious Emissions

4.1.1 Limit of Receiver Spurious Emissions

Frequency Range

Maximum power (dBm)
e.r.p (<=1GHz)

Measurement bandwidth

eirp (>1GHz) )
30 MHz to 1 GHz -57 100
Above 1 GHz to 12,75 GHz -47 1000

4.1.2 Test Procedures

Reference to clause 5.3.11.2 of ETSI EN 300 328 V1.8.1 (2012-06).

Report No.: ER3D0402-01AD
Report Version: Rev. 01
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4.1.3 Test Setup

Below 1GHz

FuIIyAnecholc Chamber

Radie Absorbing Material
4m
< |
EUT 4 2
| 1.5m
Antenna -
1.5m i =
- '-EHEII;
=%
= =
1 Spectrum Analyzer

‘Ground Plane

Above 1 GHz

FuIIyAnecholc Chamber

Radic Absorbking Material
1.5m
|
e | =
e 1.5m
Antenna _
1.5m i ==t
= i-'n'h?.;
—]
- =
y Spectrum Analyzer

‘Ground Plane
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4.1.4 Receiver Spurious Emissions (Below 1GHz)

Modulation GFSK Test Freq. (MHz) 2402
Polarization Horizontal
10 Level {dBm)
-20
-30
40
-50
300-328 RX
-60
3

-T0 1
-80
-90
-100
107

30 100. 200. 300. 400. 500. 600. 900. 1000

Frequency (MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm

1 191.99 -69.61 -57.80 -12.61 -4.78 -64.83

2 676.99  -71.45 -57.80 -14.45 5.38 -76.83

3 928.22 -67.64 -57.80 -10.64 9.81 -77.45

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
Report Version: Rev. 01
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Modulation GFSK Test Freq. (MHz) 2402
Polarization Vertical
10 Level {dBm)
-20
-30
-40
-50
300-328 RX
-60 1
3
70 2
-80
-90
-100
_10730 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 52.31 -66.49 -57.80  -9.49 -8.53 -65.96
2 602.30 -71.51 -57.88 -14.51 5.45 -76.96
3 912.78@ -68.22 -57.88 -11.22 9.37 -77.59

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
Report Version: Rev. 01
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Modulation GFSK Test Freq. (MHz) 2480
Polarization Horizontal
10 Level {dBm)
-20
-30
-40
-50
300-328 RX
-60
1 3
70 2
-80
-90
-100
_10730 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 192.96  -6B.63 -57.88 -11.63 -4.77 -63.86
2 668.26 -72.22 -57.88 -15.22 5.48 -77.62
3 927.25 -68.99 -57.88 -11.99 9.76 -78.75

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
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Modulation GFSK Test Freq. (MHz) 2480
Polarization Vertical
10 Level {dBm)
-20
-30
-40
-50
300-328 RX
-60 p
3
10 2
-80
-90
-100
_10730 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 52.31 -66.97 -57.88  -9.97 -8.53 -66.44
2 586.78 -78.95 -57.88 -13.95 4.68 -75.55
3 925.31 -67.84 -57.88 -18.84 9.68 -77.52

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
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Modulation 8DPSK Test Freq. (MHz) 2402
Polarization Horizontal
10 Level {dBm)
-20
-30
-40
-50
300-328 RX
-60
3
70 1 2
-80
-90
-100
_10730 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 195.87 -78.44 -57.88 -13.44 -4.90 -65.54
2 603.27 -71.58 -57.88 -14.58 5.55 -77.13
3 97@.98 -67.66 -57.88 -18.66 9.61 -77.27

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
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Modulation 8DPSK Test Freq. (MHz) 2402
Polarization Vertical
10 Level {dBm)
-20
-30
-40
-50
300-328 RX
-60
1 3
10 Z
-80
-90
-100
_10730 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 52.31 -68.12 -57.88 -11.12 -8.53 -67.59
2 668.26 -78.86 -57.88 -13.86 5.48 -76.26
3 936.95 -68.44 -57.88 -11.44 9.68 -78.12

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
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Modulation 8DPSK Test Freq. (MHz) 2480
Polarization Horizontal
10 Level {dBm)
-20
-30
-40
-50
300-328 RX
-60
3
70 1 2
-80
-90
-100
_10730 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 191.99  -78.82 -57.88 -13.82 -4.78 -66.84
2 608.12 -71.84 -57.88 -14.84 5.68 -77.52
3 93@.16 -68.78 -57.88 -11.78 9.88 -78.58

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
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Modulation 8DPSK Test Freq. (MHz) 2480
Polarization Vertical
10 Level {dBm)
-20
-30
-40
-50
300-328 RX
-60 1 3
70 2
-80
-90
-100
_10730 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 51.34 -66.81 -57.88 -9.81 -8.86 -65.95
2 623.64 -71.79 -57.88 -14.79 5.35 -77.14
3 927.25 -66.79 -57.88 -9.79 9.76 -76.55

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
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4.1.5 Receiver Radiated Unwanted Emissions (Above 1GHz)

Modulation GFSK Test Freq. (MHz) 2402
Polarization Horizontal
10 Level {dBm)
-20
-30
40 3004328 RX
50 1
-60
-70
-80
-90
-100
_10710{10 2000. 4000. 6000. 2000. 10000. 12000.12750
Frequency (MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 4883.85 -53.95 -47.88  -6.95 7.88 -61.83

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
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Modulation GFSK Test Freq. (MHz) 2402
Polarization Vertical
10 Level {dBm)
-20
-30
-40
3004328 RX
50 +
-60
-70
-80
-90
-100
_1071000 2000. 4000. 6000. 2000. 10000. 12000.12750
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 4883.84 -53.76 -47.880  -6.76 7.56 -61.32

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)
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Modulation GFSK Test Freq. (MHz) 2480
Polarization Horizontal
10 Level {dBm)
-20
-30
-40
3004328 RX
50 1
-60
-70
-80
-90
-100
_1071000 2000. 4000. 6000. 2000. 10000. 12000.12750
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 4956.74  -53.28 -47.80  -6.28 8.58 -61.86

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)
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Modulation GFSK Test Freq. (MHz) 2480
Polarization Vertical
10 Level {dBm)
-20
-30
-40
3004328 RX
50 +
-60
-70
-80
-90
-100
_1071000 2000. 4000. 6000. 2000. 10000. 12000.12750
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 4856.79  -53.49 -47.80  -6.49 8.74 -62.23

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)
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Modulation 8DPSK Test Freq. (MHz) 2402
Polarization Horizontal
10 Level {dBm)
-20
-30
-40
3004328 RX
50 +
-60
-70
-80
-90
-100
_1071000 2000. 4000. 6000. 2000. 10000. 12000.12750
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 4883.22  -53.82 -47.88  -6_82 7.88 -61.78

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)
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Modulation 8DPSK Test Freq. (MHz) 2402
Polarization Vertical
10 Level {dBm)
-20
-30
-40
3004328 RX
50 1
-60
-70
-80
-90
-100
_1071000 2000. 4000. 6000. 2000. 10000. 12000.12750
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 4882.89 -54.20 -47.88  -7.20 7.56 -61.76

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)
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Modulation 8DPSK Test Freq. (MHz) 2480
Polarization Horizontal
10 Level {dBm)
-20
-30
-40
3004328 RX
50 i
-60
-70
-80
-90
-100
_1071000 2000. 4000. 6000. 2000. 10000. 12000.12750
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 4856.99  -54.12 -47.88  -7.12 8.58 -62.78

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: ER3D0402-01AD
Report Version: Rev. 01

Page : 54 of 62




r®

|

Infernational
Certification
Corp.
Modulation 8DPSK Test Freq. (MHz) 2480
Polarization Vertical
10 Level {dBm)
-20
-30
-40
3004328 RX
-50 4+
-60
-70
-80
-90
-100
_1071000 2000. 4000. 6000. 2000. 10000. 12000.12750
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBm dBm dB dB dBm
1 4956.980  -53.84 -47.80  -6.84 8.74 -61.78

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)
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5 Adaptivity Test Results
5.1 Adaptivity and Receiver Blocking
5.1.1 Limit of Adaptivity and Receiver Blocking

Adaptivity and Receiver Blocking Limit

Only for adaptive systems and RF Output Power > 10 dBm

X
[ ] Non-LBT based Detect and Avoid:

. minimum remain unavailable = 1sec;

minimum Idle Period time = 100us;

maximum Channel Occupancy Time (COT) = 40ms

i.e. COT [40ms] + Idle Period [2ms - 5% of COT]; N x [COT+ldle];
detection threshold level = -70 dBm/MHz + 20 - Pout e.i.r.p. (Pout in dBm);

* 6 o o

[] LBT based Detect and Avoid (Frame Based Equipment):

minimum Clear Channel Assessment (CCA) time = 20 us;

CCA declared by the supplier

COT=1msto10 ms

Idle Period = 5% of COT

e.g. CCA[120us] + COT [10ms] + Idle Period [0.5ms - 5% of COT];
detection threshold level = -70 dBm/MHz + 20 - Pout e.i.r.p. (Pout in dBm);

* 6 6 ¢ o o

X LBT based Detect and Avoid (Load Based Equipment with spectrum sharing mechanism IEEE Std.):
. LBT based spectrum sharing mechanism may implement IEEE Std. 802.11-2007 clauses 15, 17,
18 or 19, in IEEE Std. 802.11n-2009, clause 20 or in IEEE Std. 802.15.4-2006,
. level = -70 dBm/MHz + 20 - Pout e.i.r.p. (Pout in dBm);
Pout e.i.r.p.= Max output Power

[] LBT based Detect and Avoid (Load Based Equipment):

. minimum Clear Channel Assessment (CCA) time = 20 us;

. COT = (13/32) xgms; q=[4..32] ; 1.625ms — 13ms;

. R = number of clear idle slots are randomly [1..q]. Every time an Extended CCA is required and the
R value stored in a counter. Extended CCA =R x CCA

. i.e. for channel occupied then R = 4 idle slots; COT [1.625ms; g=4]; idle slots [1] - Extended CCA
[60us, R=3];

. detection threshold level = -70 dBm/MHz + 20 - Pout e.i.r.p. (Pout in dBm);

X] Short Control Signalling Transmissions:
. Short Control Signalling Transmissions shall have a maximum duty cycle of 10 % within an
observation period of 50 ms.

Receiver Blocking Parameters

Wanted Signal
Equipment Type | Mean Power from
Companion Device

Blocking Signal Blocking Signal | Type of Interfering
Frequency (MHz) | Mean power (dBm) Signal

LBT sufficient to maintain
the link (see note 2) | 2395 or 2488,5

(see note 1) -30 cw

Non-LBT -30 dBm

Note 1: The highest blocking frequency shall be used for testing the lowest operating hopping frequency,
while the lowest blocking frequency shall be used for testing the highest hopping frequency.
Note 2: A typical value which can be used in most cases is -50 dBm/MHz.
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5.1.2 Test Procedures

Reference to clause 5.3.7.2 of ETSI EN 300 328 Vv1.8.1 (2012-06).

5.1.3 Test Setup

Spectrum
Analyzer

EUT H Splitter ’ | [ | Companion
Direct Coupler I | ATT. l Device
Signal Generator

Signal Generator

5.1.4 Test Result of Adaptivity, Receiver Blocking and Short Control Signalling
Transmissions

Adaptivity & Receiver Blocking Result.

Adaptivity Detection Threshold Level (dBm) |-58.85
Receiver Blocking Signal Level (dBm) -30
. Short Control
Receiver Signalling
Modulation Mode Freq. (MHz) Adaptivity Blocking gnatiin
Transmissions
Test Status
(ms)
GFSK 2402 Pass Pass 0
GFSK 2480 Pass Pass 0
Limit N/A N/A 5
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5.1.5 Test Result of Adaptivity and Receiver Blocking Plots

Adaptivity & Receiver blocking Result Plots

GFSK - 2402MHz GFSK - 2480MHz
m Addlnlg the blocking signal on 2488.5 MHz [@] m @
Ref Level -10.00 dBm RBW 3 MHz Ref Level -10.00 dBm = RBW 3 H i i
po Att OdE & SWT 5@ VBW 3 MHz . N . |o ALt OdB & SWT 55 & VBW 3’5‘49@'”9 the b|0Ck|ng S|gnal on 2395 MHz
TRGIEXT Removing the interference and blocking signal TRG:EXT /
[@14P Clirw / [@14P Cirw / ]
/ maf1] -78.92 dBm| mMafi] 78.24 dBm)|
-20 dbm N e 1l ECE Remgpuing the interference and blockihgisighal
\ 600.000 ms,

30 dBm:- 0.000000 s = i
40 dbm \\\ ] / \

AN

50 dBm
60 dBm:
o
CF 2.402 GHz 8001 pts 500.0 ms/ CF 2.48 GHz 8001 pts 500.0 ms/
Marker Marker
Type | Ref | Trc | stimulus Response | Function Function Result | Type | Ref | Tre | Stimulus | | Function | Function Result |
ML 1 00s -79.76 dem M1 1 600.0 ms -78.83 dBm
M2 |1 4.0s -77.79 dam [ 1 465 -79.11 dBm
M3 | 1| 1.0s -78.92 dBém M3 1 1.6 5 -78.24 dBm
——— -
| EEEEREE ] T
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5.1.6

Test Result of Short Control Signalling Transmissions Plots

Short Control Signalling Transmissions Plots

GFSK - 2402MHz

GFSK - 2480MHz

i vl bbbl bl e L e oL

= Spectrum e
Raf Leval -10.00 d8m & RBW 3 MHz Ref Level -10.00 d8m & RBW 3 MHz
o Att 0 db @ SWT 60 ms @ VBW 3 MHz o Att 0B @ SWT 60 ms @ YBW 3 MHz
TRGIEXT TRG:EXT
@ 1:P Clrw [@14p Cirw
M2[1] 80.68 dBm| M2[1] 80.49 dBm|
50.00000 ms| 50.00000 ms|
-20 dbm 11[1] -82.18 dBm| -20 dbm 11[1] -82.46 dBm)
0.00000000 5] 0.00000000 §]
-30 dBm -30 did
-40 dgm -40d
-50 dim -50d
-60 dBm -60 db
70 dem -70 db

CF 2.402 GHz 8001 pts 0 ms/ CF 2.48 GHz 8001 pts
- B o
W e
BT - 2402MHz BT - 2480MHz
@ DFS-CCTTwi (@ DFS-CCTTvi
Fle Edit Operate Tools Window Help Operate  Tools Window Help

File Edit

DFS Channel Close Transmission Time

G

v O

G

DFS Channel Close Transmission Time

v O

(v1.3.30) (v1.3.30)
VISA session Marker1 (sec) Set Points Space Time of Point o of Pulse VISA session Marker1 {sec) Set Points Space Time of Point o of Pulse
Gormoae: ¥ [0 8001 0000007 0 Bormoan [ [0 8001 0000007 0
Mean Level (dBm) Marker 2 (sec) Set Sweep Time) Mark1 Point Close TX Time Mean Level (dBm) Marker 2 (sec) Set Sweep Time) Mark1 Point Close TX Time L4
NaN 005 006 1 0 NaN 005 0.06 1 0
RMS Level (dBrm) Total Trace of Points  Threshold (dBm) Mark 2 Point Duty (%) RMS Level (dBrm) Total Trace of Points  Threshold (dBm) Mark 2 Point Duty (%)
NaM 8001 70 6668 0 NaN 8001 70 6668 0
< m, b I « I m, b
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G

6 Photographs of the Test Configuration

Spurious Emission Test
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Conducted Test
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7 Test laboratory information

Established in 2012, ICC provides foremost EMC & RF Testing and advisory consultation services by our
skilled engineers and technicians. Our services employ a wide variety of advanced edge test equipment and
one of the widest certification extents in the business.

International Certification Corp, it is our definitive objective is to institute long term, trust-based associations
with our clients. The expectation we set up with our clients is based on outstanding service, practical expertise
and devotion to a certified value structure. Our passion is to grant our clients with best EMC / RF services by
oriented knowledgeable and accommodating staff.

Our Test sites are located at Linkou District and Kwei Shan Hsiang. Location map can be found on our
website http://www.icertifi.com.tw.

Linkou Kwei Shan

Tel: 886-2-2601-1640 Tel: 886-3-271-8666

No. 30-2, Ding Fwu Tsuen, Lin Kou District, New Taipei No. 3-1, Lane 6, Wen San 3rd St., Kwei Shan
City, Taiwan, R.O.C. Hsiang, Tao Yuan Hsien 333, Taiwan, R.O.C.

If you have any suggestion, please feel free to contact us as below information
Tel: 886-3-271-8666

Fax: 886-3-318-0155
Email: ICC_Service@icertifi.com.tw

=END=—=
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