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We hereby certify that:

The above equipment was tested by SGS Taiwan Ltd. Electronics & Communication
Laboratory The test data, data evaluation, test procedures, and equipment configura-
tions shown in this report were made in accordance with the procedures given in ANSI
C63.10:2013 and the energy emitted by the sample EUT tested as described in this
report is in compliance with conducted and radiated emission limits.

The test results of this report relate only to the tested sample identified in this report.
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GENERAL INFORMATION

.1 Product description

Report No.: ER/2018/60055
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General:
Product Name: Tablet Computer
Brand Name: Panasonic

Model No.:

P-01K

Model Difference:

N/A

Product SW/HW version:

15-03-021-006 / Rev.C

Radio SW/HW version:

MSM8909.LA.3.0.1 / Rev.C

Test SW Version:

N/A

RF power setting in TEST SW:

N/A

Power Supply:

3.8V from Rechargeable Li-ion Battery or 5V from AC/DC
Adapter

Battery: Model No.: P34, Supplier: Panasonic

Adapter: Model No.: 04, Supplier: MITSUMI

Bluetooth_ BR+EDR:

Bluetooth Version

BT V4.2 (dual mode)

Channel number:

79 channels

Modulation type:

GFSK + m/4ADQPSK + 8DPSK

Transmit Power:

6.14dBm

Frequency Range:

2.402GHz - 2.480GHz

Antenna Designation:

PIFA Antenna, Gain: 2.0dBi
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1.2 Test Methodology of Applied Standards

FCC Part 15, Subpart C §15.247
ANSI C63.10:2013

Note: All test items have been performed and record as per the above standards.
1.3 Test Facility

SGS Taiwan Ltd. Electronics & Communication Laboratory No.134, Wu Kung Road,
Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803

(TAF code 0513)
FCC Registration Numbers are: 509634 / TW0001

1.4 Special Accessories

There is no special accessory used while test was conducted.

1.5 Equipment Modifications

There was no modification incorporated into the EUT.
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2 SYSTEM TEST CONFIGURATION
2.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner which intends to maximize its emission
characteristics in a continuous normal application.

2.2 EUT Exercise

An engineering test mode (software/firmware) that applicant provided was utilized to manipu-
late the EUT into transmit, selection of the test channel, and modulation scheme.

2.3 Test Procedure
2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plan. Conducted emissions
from the EUT measured in the frequency range between 0.15 MHz and 30MHz,. The CISPR
Quasi-Peak and Average detector mode is employed according to §15.207. The two LISNs
provide 50 ohm/ 50uH of coupling impedance for the measuring instrument. Both lines of the
power mains connected to the EUT were checked for maximum conducted interference.

2.3.2 Radiated Emissions

The EUT is a placed on as turn table. For emissions testing at or below 1 GHz, the table
height shall be 0.8 m above the reference ground plan. For emission measurements above 1
GHz, the table height shall be 1.5 m. The turn table shall rotate 360 degrees to determine the
position of maximum emission level. EUT is set 3m away from the receiving antenna which
varied from 1m to 4m to find out the highest emission. And also, each emission was to be
maximized by changing the polarization of receiving antenna both horizontal and vertical. In
order to find out the max. emission, the relative positions of this hand-held transmitter (EUT)
was rotated through three orthogonal axes and measurement procedures for electric field ra-
diated

emissions above 1 GHz the EUT measurement is to be made “while keeping the antenna in
the ‘cone of radiation’ from that area and pointed at the area both in azimuth and elevation,
with polarization oriented for maximum response.” is still within the 3dB illumination BW of the
measurement antenna.

2.4 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and at-
tenuation factor between EUT conducted port and spectrum analyzer. With the offset
compensation, the spectrum analyzer reading level is exactly EUT RF output level.

Note:

The spectrum analyzer offset is derived from RF cable loss 1dB.
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2.5 Configuration of Tested System
Fig. 2-1 Radiated Emission
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EUT

Fig. 2-2 AC Power Line Conducted Emission

Fig. 2-2 Conducted (Antenna Port) Emission

—

2 Windows 7

Table 2-1 Equipment Used in Tested System

Item Equipment Mfr/Brand | Model/Type No.| Series No. |Data Cable Power Cord
1 | Blustooth Test N/A N/A N/A N/A N/A
Software
2. | DC Power Supply Anritsu E3640A MY52410006 N/A Unshielded
3. Notebook Lenovo T440 P0000564 | Shielded | Unshielded
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3 SUMMARY OF TEST RESULTS
FCC Rules Description Of Test Result
§15.207(a) AC Power Line Conducted Emission Compliant
§15.247(b)(1) Peak Output Power Compliant
§15.247(a)(1) 20dB Bandwidth Compliant
Conducted Band Edge .
§15.247(d) and Spurious Emission Compliant
Radiated Band Edge .
§15.247(d) and Spurious Emission Compliant
§15.247(a)(1) Frequency Separation Compliant
§15.247(a)(1)(iii) Number of hopping frequency Compliant
§15.247(a)(1)(iii) Time of Occupancy Compliant
§1§;E)22$?b) Antenna Requirement Compliant
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4 DESCRIPTION OF TEST MODES
4.1 Operated in 2400 ~ 2483.5MHz Band

79 channels are provided for Bluetooth

CH | FREQUENCY| CH | FREQUENCY | CH | FREQUENCY| CH | FREQUENCY
0 2402 MHz 20 2422 MHz | 40 | 2442 MHz 70 2462 MHz
1 2403 MHz 21 2423 MHz | 41 | 2443 MHz 71 2463 MHz
2 2404 MHz 22 2424 MHz | 42 | 2444 MHz 72 2464 MHz
3 2405 MHz 23 2425 MHz | 43 | 2445 MHz 73 2465 MHz
4 2406 MHz 24 2426 MHz | 44 | 2446 MHz 74 2466 MHz
5 2407 MHz 25 2427 MHz | 45 | 2447 MHz 75 2467 MHz
6 2408 MHz 26 2428 MHz | 46 | 2448 MHz 76 2468 MHz
7 2409 MHz 27 2429 MHz | 47 | 2449 MHz 77 2469 MHz
8 2410 MHz 28 2430 MHz | 48 | 2450 MHz 78 2470 MHz
9 2411 MHz 29 2431 MHz | 49 | 2451 MHz 79 2471 MHz
10 2412 MHz 30 2432 MHz | 50 | 2452 MHz 70 2472 MHz
11 2413 MHz 31 2433MHz | 51 | 2453 MHz 71 2473 MHz
12 2414 MHz 32 2434 MHz | 52 | 2454 MHz 72 2474 MHz
13 2415 MHz 33 2435 MHz | 53 | 2455MHz 73 2475 MHz
14 2416 MHz 34 2436 MHz | 54 | 2456 MHz 74 2476 MHz
15 2417 MHz 35 2437 MHz | 55 | 2457 MHz 75 2477 MHz
16 2418 MHz 36 2438 MHz | 56 | 2458 MHz 76 2478 MHz
17 2419 MHz 37 2439 MHz | 57 | 2459 MHz 77 2479 MHz
18 2420 MHz 38 2440 MHz | 58 | 2460 MHz 78 2480 MHz
19 2421 MHz 39 2441 MHz | 59 | 2461 MHz
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4.2 The Worst Test Modes and Channel Details

1 The EUT has been tested under operating condition.

2 Test program used to control the EUT for staying in continuous transmitting and receiving
mode is programmed.

3 Investigation has been done on all the possible configurations for searching the worst case.

RADIATED TEST
Radiated Emission Test (BELOW 1 GHz) (Worst case)
AVAILABLE TESTED PACKET
MODE MODULATION
CHANNEL CHANNEL TYPE
Bluetooth Oto78 39 8-DPSK 3DH5
Radiated Emission Test (ABOVE 1 GHz) (Worst case)
MODE AVAILABLE TESTED MODULATION PACKET
CHANNEL CHANNEL TYPE
Bluetooth 0to78 0,39,78 8-DPSK 3DH5
Band Edge
Bluetooth Oto78 0,78 GFSK DH5
Bluetooth 0to 78 0,78 8-DPSK 3DH5

Note: The field strength of radiation emission was measured as EUT stand-up position (H mode)
and lie down position (E1, E2 mode) for Bluetooth BR+EDR Transmitter for channel Low, Mid and
High, the worst case H position was reported.

ANTENNA PORT CONDUCTED TEST

Peak Output Power, 20dB Band Width

AVAILABLE TESTED PACKET

MODE CHANNEL CHANNEL MODULATION TYPE

0to78 0,39,78 GFSK DH5

Bluetooth 0to78 0,39,78 1/4-DQPSK 2DH5

0to78 0,39,78 8-DPSK 3DH5

Band Edge & Conducted Emission
Bluetooth 0to78 0,78 GFSK DH5
Bluetooth 0to78 0,78 8-DPSK 3DH5
Frequency Separation
Bluetooth | 0to78 | 0,1,2 | 8-DPSK | 3DH5
Number of hopping frequency
Bluetooth | 0to78 | 0to78 | 8-DPSK | 3DH5
Time of Occupancy (Dwell time)

Bluetooth 0to78 0,39,78 GFSK DH1/DH3/DH5
Bluetooth 0to78 39 1/4-DQPSK DH1/DH3/DH5
Bluetooth 0to78 39 8-DPSK DH1/DH3/DH5
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5 MEASUREMENT UNCERTAINTY

Test Items Uncertainty
AC Power Line Conducted Emission +/- 2.586 dB
Peak Output Power +/- 0.84 dB
20dB Bandwidth +/- 51.33 Hz
o o osie
Frequency Separation +/- 51.33 Hz
Number of hopping frequency +/- 51.33 Hz
Time of Occupancy +/- 51.33 Hz
Temperature +/-0.65 °C
Humidity +/-4.6 %
DC / AC Power Source DC= +/- 0.13%, AC= +/- 0.2%

Radiated Spurious Emission:

9kHz — 30MHz: +/- 2.87 dB
30MHz - 180MHz: +/- 3.37dB
Measurement uncertainty 180MHz -417MHz: +/- 3.19dB
(Polarization : Vertical) 0.417GHz-1GHz: +/- 3.19dB
1GHz - 18GHz: +/- 4.04dB
18GHz - 40GHz: +/- 4.04dB

9kHz — 30MHz: +/- 2.87 dB
30MHz - 167MHz: +/- 4.22dB
Measurement uncertainty 167MHz -500MHz: +/- 3.44dB
(Polarization : Horizontal) 0.5GHz-1GHz: +/- 3.39dB
1GHz - 18GHz: +/- 4.08dB
18GHz - 40GHz: +/- 4.08dB

This uncertainty represents an expanded uncertainty expressed at approximately the

95% confidence level using a coverage factor of k=2.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
LY R s LR SR R RS T RRFLARSTETINR  ARLALEAT LR FT 0 AT -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % A7 A2 ¥ Bl % I 1 & 134 5L

e AREPHERFF IXF |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



. Report No.: ER/2018/60055
Page 12 of 70

6 CONDUCTED EMISSION TEST
6.1 Standard Applicable

Frequency within 150 kHz to 30MHz shall not exceed the limit table as below.

Limits
Frequency range dB(uV)
MHz Quasi-peak Average
0.15 t0 0.50 66 to 56 56 to 46
0.50t0 5 56 46
5t0 30 60 50

Note
1.The lower limit shall apply at the transition frequencies
2.The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

6.2 Measurement Equipment Used

FQUPMENT | wen | wobeLnumser | SERALT LAST [ cAL
EMI Test Receiver R&S ESCI7 100760 [2018/02/02(2019/02/01
LISN SCHWARZBECK NSLK 8127 8127-649 |2018/05/18/2019/05/17
LISN MESS TEC  |FCC-LISN-50/250-25-2-01| 4034  |2018/03/19|2019/03/18
Coaxial Cables N/A WK CE Cable N/A 2017/11/26|2018/11/25

6.3 EUT Setup

1. The conducted emission tests were performed in the test site, using the setup in accord-
ance with the ANSI 63.10:2013.

2. The AC/DC Power adaptor of EUT was plug-in LISN. The EUT was placed flushed with
the rear of the table.

3. The LISN was connected with 120Vac/60Hz power source.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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6.4 Test SET-UP (Block Diagram of Configuration)

L i LTIE
B Wall Plug

LIsN Elom

6.5 Measurement Procedure
1. The EUT was placed on a table which is 0.8m above ground plan.
2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

3. Repeat above procedures until all frequency measured were complete.

6.6 Measurement Result

Note: Refer to next page for measurement data and plots.
Note2: The * reveals the worst-case results that closet to the limit

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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AC POWER LINE CONDUCTED EMISSION TEST DATA

Site Conduction Room Phase L1 Temgserature 25 7T
Limit: FCOC Class B Conduction{QP) Power AC 120 B0HE Humidity.: 65 %
Mode: Config_1

Mote

Conducted Emission

File [ MH-2018-60062 Date: 2018514 Tme: b5 11:25:22
B0 el
\ FUL Class B b 1]
|
———
T —— FLL Claws B Cornhutmnbhy |
e

o % . x |

.u-ﬂm,ﬁ}wf Mﬂl J’\ M@M“% ”mwﬂdj’“

e

o
il ki ] i IWH 2] . ] TR
Reading Correct Measure-
Ne. Mk.  Freg Lovel Factor i ent Limit  Owver
' MHz B dB AR dBuV de Detector  Comment -
1 15580 19.80  20.24 4004 5600 -1556 QP
2 1.5580 7.30 20.24 27.54 46.00 -1B.468 AVG
3 19580 2010 20.53 40.63 5600 -1537 QP
4 1.8580 10.00  20.53 30.53 4600 -1547 AVG
5+ 28700 2290 2031 4321 5600 -1278 QP
8 28700 10.20 20.21 3051 46.00 -1549 AVG
7 41580 2300 15.98 42 98 56.00 -13.02 QP
P 41580 B850 15.88 28 48 4600 -17.52 AVG
9 80380 1906 15,98 38 02 60.00 -2088 QP
10 80380 1280 19,96 32 86 5000 -17.14 AVG
11 10.3180 20.17 19.95 4012 000 -1988 QP
12 10.3180 1418 19.95 3414 50.00 -1586 AVG

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Site | Coenduction Room
Limit: FCC Class B Conduction(QP)

Mode: Config_1
MNote:

Phase:

N

Power AC 1 20VB0HE

Temperiure 25
Humidity 55 %

File MH-2018-60092

LU TR T T

Conducted Emission

Date. 2018804

Time: 5 112420

FLEE Class B il 1] 7]

FLE Cland Il Contubumbmeld NV

=

oo
LI i [ B [eH <] 5 H DTl
Reading Correct Measure-
Mo, Mk, Frog Level Factor ment Limit  Owver
MHz dBuh dB dBuW dBu dB Detector Commant
1 15540 17.20 2023 37.43 65600 -18567 QP
2 1.5540 B.00 20.23 28.23 46.00 -17.77 AVG
3 20700 17.10 20.52 37.62 56.00 -18.38 QP
4 20700 7.90 20.52 28 42 46.00 -17.58 AVG
5 27500 2070 2032  41.02 5600 -1498 QP
6 * 27500 11.10 20,32  31.42 4600 -1458 AVG
-7 42460 2110  19.96 41.06 5600 -14.94 QP
T8 42460 610 1986 2606 4600 -19.94 AVG
) 9.0220 17.73 19.95 a37.68 60.00 -2232 QP
10 9.0220 1163 19.95 31.58 50.00 -18.42 AVG
11 11,3700 1860 19.96 3856 60.00 -21.44 QPF
12 11.3700 1242 19.96 3z ag 50.00 -17.681 AVG

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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7 PEAK OUTPUT POWER MEASUREMENT

7.1 Standard Applicable
For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
hopping channels, The Limit: 1Watt. For all other frequency hopping systems in the 2400 —
2483.5MHz band: The Limit: 0.125 Watts. The power limit for 1Mbps is 1watt, and 2Mbps, 3Mbps
and AFH mode are 0.125 watts.

7.2 Measurement Equipment Used

MODEL SERIAL
EQUIPMENT TYPE MFR NUMBER NUMBER LAST CAL.| CAL DUE.
Power Meter Anritsu ML2496A 1804001 2018/02/01 | 2019/01/31
Power Sensor Anritsu MA2411B 1726104 2018/02/01 | 2019/01/31
DC Power Supply Anritsu E3640A MY40000811 | 2017/12/18 | 2018/12/17
Coaxial Cables N/A WK CE Cable N/A 2018/01/02 | 2019/01/01
Notebook Lenovo T440P P0000564 N/A N/A
7.3 Test Set-up:
EUT Attenuator Power Sensor Power Meter

7.4 Measurement Procedure:
1. Place the EUT on the table and set it in transmitting mode.
2. The testing follows ANSI C63.10:2013.
3. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port
to the power meter or spectrum. (Max Hold, Detector = Peak, RBW >=20dB bandwidth)
4. Record the max. reading.
5. Repeat above procedures until all default test channel is completed.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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7.5 Measurement Result

1M BR mode (Peak): 1M BR mode (Average):
Peak Output Ma;)r?cagipm Output
Freq. | Output P Limit Freq. P Limit
CH Power CH tune up Power
(MHz) | Power (mW) (MHz) (mW)
(dBm) (mW) tolerance (mW)
Power (dBm)
0 | 2402 | 5.50 | 3.548 | 1000 0 | 2402 4.48 2.805 | 1000
3912441 | 5.60 | 3.631 | 1000 39 | 2441 4.59 2.877 | 1000
7812480 | 4.36 | 2.729 | 1000 78 | 2480 3.34 2.158 | 1000
2M EDR mode (Peak): 2M EDR mode (Average):
VIaX.
Peak Output | ,. . A\{g.Output Output | ,. .
Freq. | Output Limit Freq. include Limit
CH Power CH Power
(MHz) | Power (mW) (MHz) tune up (mW)
(mW) (mW)
(dBm) tolerance
Df\\Alnb’ /ADW\\
0 | 2402 | 563 | 3.656 | 125 0 | 2402 2.06 1.607 125
3912441 | 5.73 [ 3.741 125 39 | 2441 217 1.648 125
7812480 | 4.47 | 2.799 | 125 78 | 2480 0.96 1.247 125
3M EDR mode (Peak): 3M EDR mode (Average):
Peak Output | ,. . A\(g.Output Output | . .
Freq. | Output Limit Freq. include Limit
CH Power CH Power
(MHz) | Power (mW) (MHz) tune up (mW)
(mW) (mW)
(dBm) tolerance
Daovniar (ADnA)
0 | 2402 | 6.03 [ 4.009 | 125 0 | 2402 2.05 1.603 125
3912441 | 6.14 [ 4.111 125 39 [ 2441 217 1.648 125
7812480 | 4.89 | 3.083 | 125 78 | 2480 0.95 1.245 125

NOTE: cable loss as 1dB that offsets in the spectr *Note: Max. Output include tune up tolerance Power
measured by using average detector.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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8 20DB BANDWIDTH MEASUREMENT

8.1 Standard Applicable

For frequency hopping systems operating in the 2400MHz-2483.5 MHz no limit for 20dB band-

width.

8.2 Measurement Equipment Used
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MODEL SERIAL

EQUIPMENT TYPE MFR NUMBER | NUMBER LAST CAL.| CAL DUE.

EXA Spectrum Ana- _
lyzer Agilent N9010A | MY57120290 | 2018/02/14 | 2019/02/13
DC Power Supply Anritsu E3640A | MY40000811 | 2017/12/18 | 2018/12/17
Coaxial Cables N/A WK CE Cable N/A 2018/01/02 | 2019/01/01

Notebook Lenovo T440P P0000564 N/A N/A
8.3 Test Set-up
EUT Attenuator Spectim

8.4 Measurement Procedure

1. Place the EUT on the table and set it in transmitting mode.

2. The testing follows ANSI C63.10:2013.

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

4. Set the spectrum analyzer as RBW=10 kHz (1 % of 20 dB Bandwidth.), VBW = 30 kHz, Span=
3MHz, Sweep=auto, Detector = Peak, and Max hold for 20dB Bandwidth test.

5. Mark the peak frequency and —20dB (upper and lower) frequency

6. Repeat above procedures until all test default channel is completed

NOTE:
1. For the plot of bandwidth measurement, the marker of the 20dB BW is arrow-mark.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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8.5 Measurement Result

GFSK m/4-DQPSK 8-DPSK

20dB| 2/3 20dB| 2/3 20dB| 2/3
CH | BW BW CH | BW BW CH | BW BW
(MHz) | (MHz) (MHz) | (MHz) (MHz) | (MHz2)
Low [ 0.884 [ 0.59 Low [1.251 [ 0.83 Low [1.252 [ 0.83

Mid | 0.924 [ 0.62 Mid | 1.252 0.83 Mid | 1.251 0.83
High| 0.884 | 0.59 High | 1.249 0.83 High | 1.251 0.83

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
AT JORP o SRR R WHRIEI RS LT FFARSEETI0R c AL ALEAT LRV o AT -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % A7 A2 ¥ Bl % I 1 & 134 5L

e AREPHERFF IXF |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



20dB Band Width Test Data CH-Low (GFSK mode)
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20dB Band Width Test Data CH-Low (11/4-DQPSK mode)

T= T ] — °=w--“"‘ ==
ol T BT TR T ] T B -INT| 02:09:40 PM Jun 14, 2018 Freguenc
Center Fraq- 2402000000 GHz Radic Std: Hone Frequency $.'|:':';.':'.'§u£‘ M:I::H saso Radic Std; None qusncy
WrGainion . #aten 3048 Araliela sas Fiadio Device: BTS MFGainiow | #Atten: 30 Fiadio Device: BTS
Ref Offset 1 dB Ref Offset 1 dB
|” dBid Ref 30.00 dBm o :JJJ'u Ref 30.00 dBm
: Center Freg Center Freg
2 402000000 GHz 2 402000000 GHZ
Center 2.402 GHz Span 3 MHz Center 2.402 GHz Span 3 MHz, CF Ste|
#Res BW 10 kHz AVBW 30 kHz Sweep 28.73ms soer Step [rRes BIW 15 kHz WVEW 47 kHz Sweep 12.73me 300.000 :‘HF;
M [P m lan
Occupled Bandwidth Total Power 11.6 dBm o il o Bandwidth Total Power 9.80 dBm
868.46 kHz Freqofset 1.1682 MHz FreqoOftset
Transmit Freg Error -2.460 kHz % of OBW Power  99.00 % 0 Hz Transmit Freq Error -2.480 kHz % of OBW Power  99.00 % 0 M
x dB Bandwidth 884.2 kHz x dB -20.00 dB x dB Bandwidth 1.251 MHz % dB -20.00 dB
rasc BTATUS s ETATUS
20dB Band Width Test Data CH-Mid (GFSK mode) 20dB Band Width Test Data CH-Mid (11/4-DQPSK mode)
[ —— =T _ - =T=1
" e e & - e — SUZTEIIET SIS TN —"
enter Freq 2.441000000 GHz | Canter ':'.n Ef oaHz Radic Std: Nons requency e i e . 550 ="
MFGainLow ﬂ;ﬂzlﬂ'ﬁﬂ I‘II; vl Radic Device: BTS MFGainLow #Atten: 30 d Radio Device: BTS
Ref Offset 1 dB Ref Offset 1 dB
|. O dBidiv Ref 30.00 dBm 19 chJ Bidiv Ref 30.00 dBm
og o
g Center Freq Center Freg
2441000000 GHz 2 441000000 GHz
Centar 2.441 GHz Span 3 MHz Center 2.441 GHz Span 3 MHz CFSI!D
W#Res BW 10 kHz AVBW 30 kHz Sweep 28.73ms soer Step prRes BW 15 kHz #YEW 47 kHz Sweep 12.73 ms 300000 kHz
M [P m lan
Occupled Bandwidth Total Power 11.7 dBm o il o Bandwidth Total Power 10.0 dBm
870.46 kHz Freqoftset 1.1679 MHz FreqoOftset
Transmit Freq Error -2.434 kHz % of OBW Power  99.00 % 0Hz Transmit Freq Error -2.633 kHz % of OBW Power  99.00 % 0 M
x dB Bandwidth 923.6 kHz x dB -20.00 dB x dB Bandwidth 1.252 MHz % dB -20.00 dB
sy EraTus s EraTUE
20dB Band Width Test Data CH-High (GFSK mode) 20dB Band Width Test Data CH-High (11/4-DQPSK mode)
wﬁ’mh—lﬂ' & T [E=RIE
= Om.-n\\l I 1 £2:06:38 PM Jun 14, 2018 = Canier Frag “ aH Rc‘::;::u':‘r 14,3018 Frequency
mor Freq 2.480000000 GHz $Il-'l-; l:r.-g glaowoon ﬂ::u caso Radic Std: Nons Frequency ) Tﬂ-::-;'”-;un Auu|H;Id om0 =
EGaintow  SAten 3058 vl Radio Device: BTS MEGainow | #Afen: 30 B Fiadio Device: BTS
Ref Offset 1 dB N Ref Offset 1 dB
i Ref 30.00 dBm 10 e Ref 30.00 dBm
Center Freg Center Freg
2 480000000 GH2 2 480000000 GHZ
Centar 2.48 GHz Span 3 MHz Center 2.48 GHz Span 3 MHz CFSI!D
W#Res BW 10 kHz AVBW 30 kHz Sweep 28.73ms soer Step prRes BW 15 kHz #YEW 47 kHz Sweep 12.73 ms 300000 kHz
M [P m lan
Occupled Bandwidth Total Power 10.6 dBm o il o Bandwidth Total Power 8.88 dBm
869.43 kHz Freqoftset 1.1681 MHz FreqoOftset
Transmit Freq Error -3.350 kHz % of OBW Power  99.00 % 0Hz Transmit Freq Error -2.817 kHz % of OBW Power  99.00 % 0 M
x dB Bandwidth 884.2 kHz x dB -20.00 dB x dB Bandwidth 1.249 MHz % dB -20.00 dB
o BTaTus s wraTus
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20dB Band Width Test Data CH-Low (8-DPSK mode)

[ g —————— " " i ==
AL R o s £3:L0:04 PH Jun 14, 70080 Frequency
req: 2402000000 :
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9 CONDUCTED BAND EDGES AND SPURIOUS EMISSION MEASUREMENT
9.1 Standard Applicable

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the in-
tentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. 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).

9.2 Measurement Equipment Used

MODEL SERIAL

EQUIPMENT TYPE MFR NUMBER NUMBER LAST CAL.| CAL DUE.

EXA Spectrum Ana- _
lyzer Agilent N9010A MY57120290 | 2018/02/14 | 2019/02/13
DC Power Supply Anritsu E3640A MY40000811 | 2017/12/18 | 2018/12/17
Coaxial Cables N/A WK CE Cable N/A 2018/01/02 | 2019/01/01

Notebook Lenovo T440P P0000564 N/A N/A
9.3 Test SET-UP
EUT Attenuator Spectrum
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9.4 Measurement Procedure
Conducted Band Edge:

1.
2.
3.

No o s

Place the EUT on the table and set it in transmitting mode.
The testing follows ANSI C63.10:2013.

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

Set center frequency of spectrum analyzer = operating frequency.

Set the spectrum analyzer as RBW=100 kHz, VBW=300 kHz, Sweep = auto
Mark Peak, 2.3999GHz and 2.4836GHz and record the max. level.

Repeat above procedures until all frequency measured were complete.

Conducted Spurious Emission:
1. To connect Antenna Port of EUT to Spectrum.
2. The testing follows ANSI C63.10:2013.
3. Set RBW =100 kHz & VBW = 300 kHz, Detector =Peak, Sweep = Auto
4. Allow trace to fully stabilize.
5. Use the peak marker function to determine the maximum power level in any 100 kHz band seg-

ment within the fundamental EBW.

6. Repeat above procedures until all default test channel measured were complete.

The field strength is calculated by adding the Antenna Factor and Cable Factor and

subtracting the Amplifier Gain and Duty Cycle Correction Factor (if any) from the measured

reading. The basic equation with a sample calculation is as follows:
FS=RA+AF+CL-AG

Where FS = Field Strength CL = Cable Attenuation Factor (Cable
Loss)
RA = Reading Amplitude AG = Amplifier Gain
AF = Antenna Factor

9.5 Measurement Result
Note: Refer to next page spectrum analyzer data chart and tabular data sheets.

1. The occurrence of the spike on the conducted emission is the signal of the fundamental

emission.
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Band Edges Test Data (GFSK Mode)
Band Edges Test Data CH-Low (Hopping mode) Band Edges Test Data CH-Low (Non-Hopping mode)
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Band Edges Test Data CH-Low (Non-Hopping mode)
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Conducted Spurious Emission Measurement Result

(GFSK Mode)
Ch Low 30MHz — 3GHz
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Ch Mid 30MHz - 3GHz
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Ch High 30MHz - 3GHz
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(8DPSK Mode)
Ch Low 30MHz — 3GHz

Report No.: ER/2018/60055

Page 28 of 70

Ch Mid 30MHz - 3GHz

e b fmpas - i S - | Ty = |
i i s . o
s PR L ] s P TEABORO0OGHE 1 AT ke gL Tate]  Temoy
T T T =
Wk o e 3 [y s
T Auno Ture| Aunn Ture
TEaf Dffuat § Al Mkr 4 4 Tiaf Dffat | all wri 2.4 -
Foed 21,00 ol Feed 21,00 mln —

(OE st 0030 Gir Hhep 100D Gr Mhep 0 B0 Gl
[ #Rew B 100 ks FVBW 300 ks Bwwep INLE e (1031 5] [ B 100 ki WA 300 ks Bewep IHLE mes (10010 pia)
C] Y TASIEOHT 141 A8 gEm 1 ] T NG AGHD L ORI gl
H } Freq e
H H Ak
H H -
' Geoale Type : Beaie Typs
3 SR I £ oo 1
Ch Low 3GHz - 26.5GHz Ch Mid 3GHz - 26.5GHz
e e e Y | ll-u-rlln——u—-l—u-l-ln v |
Ec&m.ﬁumm__' e ey LT Em_nu_m.m.m B e NG RPN Te|  Peey
ety ™ s S Wit T s -
T T , Ao Ture, TSR T Aunn Ture
TEaf Dffaat | 411 - Ta# DRt | Al -
el E1.00 oBm Fed 2100wl - . -

FVBW 300 ks

J0ARIBEHI (4] 8123 oEm

TB.50 GHr
Swwep :.i;""&. (1001 )

Froq Dftest
B

Ecale Type
Lin

VB 300 ks

68 GHr
W 100

FEA0 G
Ewwep jm (1080 peng

=

RN TSHY LA ROIE pEe

= R LT

L P
Ak

Boaie Type
(]

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
ALY GO LARL RS WHRRELIEELF o FREARSETEFIR c ARLAGATTRFT > AT NP4 -
his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm.

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The Com-
pany’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot be
reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.

BF & LT RS RER R

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7# © 1
f (886-2) 2298-0488

t (886-2) 2299-3279

www.tw.sgs.com
Member of SGS Group

WHRATHAAFF®T 1R 13450



Ch High 30MHz - 3GHz

e, .
vy Tarem Lo — ¥ Fiisicmtin
TS 1 7 Aunn Ture
Naf DMaat ¥ all - 3
A Feed 21,00 o . 1l
L |
e B 100 kit VB 300 kM3 Breways THLE mos £t pral z.mi:o':."':
] i
7] T SAED 3 OHT L) [T
3 Pre ffued
H A bis
: |
] Braie Typs
d -
Ch High 3GHz — 26.5GHz
e e T |
Emrm_m.ﬂmmu.g_m T [P e T Lo —
[Ty . = i oo

Naf Dt ¥ 4l
Feed 21,00 mln

VB 300 ks

] i - uéb NI BT ) R e

FEA0 G
Ewwep jm (1080 peng

L P
Ak

Boaie Type
(]

Report No.: ER/2018/60055
Page 29 of 70

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

ALY GO LARL RS WHRRELIEELF o FREARSETEFIR c ARLAGATTRFT > AT NP4 -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm.
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The Com-
pany’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot be
reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.

BF & LT RS RER R

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#* # I "% % A7 2 ¥ Bl % I 1 & 134 5L

t (886-2) 2299-3279

f (886-2) 2298-0488

www.tw.sgs.com

Member of SGS Group



| Report No.: ER/2018/60055
| Page 30 of 70

10 RADIATED BANDEDGE AND SPURIOUS EMISSION MEASUREMENT

10.1 Standard Applicable
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digi-
tally modulated intentional radiator is operating, the radio frequency power that is produced by
the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the
band that contains the highest level of the desired power, based on either an RF conducted or
a radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. In addition, radiated emissions which fall in the restricted bands must
also comply with the §15.209 limit as below.
And according to §15.33(a) (1), for an intentional radiator operates below 10GHz, the fre-
quency range of measurements: to the tenth harmonic of the highest fundamental frequency
or to 40GHz, whichever is lower.

Frequency Field strength Distance
(MHz) (microvolts/meter) (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Note:

1. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (dBuV/m)
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10.2 Measurement Equipment Used

EQUIPMENT MODEL SERIAL LAST
TYPE MFR NUMBER | NUMBER | cAL. |CALDUE.
Bi-log Antenna | SCHWAZBECK | VULB9168 378 2017/12/29 | 2018/12/28
Horn Antenna Schwarzbeck BBHA9120D 1441 2017/08/04 | 2018/08/03
Horn Antenna Schwarzbeck BBHA9170 184 2017/12/12 | 2018/12/11
Loop Antenna | ETS.LINDGREN 6502 148045 2017/09/26 | 2018/09/25
3m Site NSA SGS 966 chamber N/A 2018/01/02 | 2019/01/01
Spectrum Ana- _
| Agilent E4446A MY51100003 | 2018/05/15 | 2019/05/14
yzer
EMI Test Receiv-
R&S ESCI7 100335 2018/02/02 | 2019/02/01
er
Pre-Amplifier HP 8449B 3008A00578 | 2018/01/02 | 2019/01/01
Pre-Amplifier HP 8447D 2944A07676 | 2018/01/02 | 2019/01/01
Pre-Amplifier |EMC Instruments | EMC184045B 980135 2017/10/27 | 2018/10/26
Filter 2400-2483.5
MH EWT EWT-14-0166 M1 2018/01/02 | 2019/01/01
z
Low Loss Cable | Huber Suhner 966 RX 9 2018/01/02 | 2019/01/01
Notebook Lenovo T440P P0000564 N/A N/A

Note: N.C.R refers to Not Calibrated Required.
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10.3 Test SET-UP
(A) Radiated Emission Test Set-UP Frequency Below 30MHz.

Turntahle e 3m
FLIT

Test

/ Receiver

7
Ground Plane Coaxial Cable

(B) Radiated Emission Test Set-Up, Frequency form 30MHz to 1000MHz

.
Turntable 1 to 4m
N |Eut
Spectrum 0.8m i
Analyzer ?
Ground Plane A Coaxial Cahle
(C) Radiated Emission Test Set-UP Frequency Over 1 GHz
Turntahle 3m _._
\ ELT 1m to 4m
Spectrum
1.5m Analyzer
Ground Plane Absorber Coaxial Cahle /
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10.4 Measurement Procedure
Radiated Emission

1.
2.

The testing follows ANSI C63.10:2013.

The EUT was placed on a turn table with 0.8m for frequency< 1GHz and 0.8m for frequency>
1GHz above ground plan.

. The turn table shall rotate 360 degrees to determine the position of maximum emission level.
. EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find out the

highest emissions.

. Use the follow spectrum analyzer setting:

(1) Span = wide enough to fully capture the emission being measured

(2) RBW =1 MHz for f > 1 GHz, 100 kHz for f < 1 GHz, VBW > RBW, Sweep = auto,
Detector function = peak, Trace = max hold

(3) For average measurement: use duty cycle correction factor method per 15.35(c)
Duty Cycle = On time/100 milliseconds
On time = N1*L1=N2*L2+...+N(n-1)*LN(n-1)+N(n)*L(n)
Where N1 is number of type 1 pulses, L1 is length of type 1 pulses, etc.
Average Emission Level = Peak Emission Level + 20*log (duty Cycle)

. When measurement procedures for electric field radiated emissions above 1 GHz the EUT

measurement is to be made “while keeping the antenna in the ‘cone of radiation’ from that
area and pointed at the area both in azimuth and elevation, with polarization oriented for
maximum response.” is still within the 3dB illumination BW of the measurement antenna.

. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
. And also, each emission was to be maximized by changing the polarization of receiving an-

tenna both horizontal and vertical.

. Repeat above procedures until all frequency of the interest measured were complete.
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10.5 Field Strength Calculation
The field strength is calculated by adding the Antenna Factor and Cable Factor and sub-
tracting the Amplifier Gain and Duty Cycle Correction Factor (if any) from the measured reading.

The basic equation with a sample calculation is as follows:
FS=RA+AF +CL - AG

Where FS = Field Strength CL = Cable Attenuation Factor (Cable
Loss)
RA = Reading Amplitude AG = Amplifier Gain
AF = Antenna Factor

The limit of the emission level is expressed in dBuV/m, which converts 20*log(uV/m)
Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)

Note :
“F” : denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.

“‘E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.

10.6 Test Results of Radiated Spurious Emissions form 9 kHz to 30 MHz

Radiated emission below 30MHz is measured in a 9m*9m*6m semi-anechoic chamber,

the measurements correspond to those obtained at an open-field test site. And there is a com-
parison data of both open-field test site and semi-Anechoic chamber, and the result came out
very similar.

After Pre-scanned the low frequency, which started from 9 kHz to 30MHz, was pre-scanned and
the result which was 20dB lower than the limit per 15.31(0) was not reported.

10.7 Measurement Result
Note: Refer to next page spectrum analyzer data chart and tabular data sheets.
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Radiated Band Edge Measurement Result: (Hopping Mode)

Operation Band :BR Hopping Test Date :2018-06-12
Fundamental Frequency :2402 MHz Temp./Humi. :23deg_ C/62RH
Operation Mode :Bandedge CH LOW Engineer :Kane

Level (dBuV/m)

17,
110
90
70 CCIRSE PK
50
2
30
10
02310 2330. 2350. 2370. 2390. 2410
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuV dB dBuV/m dBuV/m dB
2390.00 Average 29.03 0.20 29.23 54.00 -24.77
2390.00 Peak 39.67 0.20 39.87 68.20 -28.33
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Operation Band :BR Hopping Test Date :2018-06-12
Fundamental Frequency :2402 MHz Temp./Humi. :23deg C/62RH
Operation Mode :Bandedge CH LOW Engineer Kane
11_',Le|.rel (dBuV/m})
10
a0
70 CCIRSE PK
50
2
30
10
0510 2330. 2350. 2370. 2390, 2410
Frequency (MHz)
Freq. Detector Spectrum Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuV dBuV/m dBuV/m dB
2390.00 Average 29.03 29.23 54.00 -24.77
2390.00 Peak 40.72 40.92 68.20 -27.28
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Operation Band

:BR Hopping

Fundamental Frequency :2480 MHz

Operation Mode
EUT Pol.

Level (dBuV/m)

:Bandedge CH HIGH
:E1 Plane

Test Date
Temp./Humi.
Engineer
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:2018-06-12
:23deg C/62RH
:Kane

Measurement Antenna Pol. :VERTICAL

17
10
a0
70 FCC/RSE PK
FCC/RSE AV
50
30
10
Vs 2430. 2485. 2490. 2495, 2500
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuV dB dBuV/m dBuV/m dB
2483.50 Average 32.42 0.53 32.95 54.00 -21.05
2483.50 Peak 43.18 0.53 43.71 68.20 -24.49
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Operation Band :BR Hopping Test Date :2018-06-12
Fundamental Frequency :2480 MHz Temp./Humi. :23deg C/62RH
Operation Mode :Bandedge CH HIGH Engineer Kane

Level (dBuV/m)

17
10
a0
70 FCCIRSE PK
FCC/RSE AV
50
30
10
Vs 2430. 2485. 2490. 2495, 2500
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuV dB dBuV/m dBuV/m dB
2483.50 Average 32.75 0.53 33.28 54.00 -20.72
2483.50 Peak 40.37 0.53 40.90 68.20 -27.30
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Operation Band :EDR Hopping Test Date :2018-06-12
Fundamental Frequency :2402 MHz Temp./Humi. :23deg C/62RH
Operation Mode :Bandedge CH LOW Engineer Kane

Level (dBuV/m)

17
10
a0
70 CCIRSE PK
50
2
30
10
V510 2330. 2350. 2370. 2390. 2410
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVvV dB dBuV/m dBuV/m dB
2390.00 Average 28.98 0.20 29.18 54.00 -24.82
2390.00 Peak 41.14 0.20 41.34 68.20 -26.86
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Operation Band :EDR Hopping Test Date :2018-06-12
Fundamental Frequency :2402 MHz Temp./Humi. :23deg C/62RH
Operation Mode :Bandedge CH LOW Engineer Kane
11_',Le|.rel (dBuV/m})
10
a0
70 CCIRSE PK
50
30
10
0510 2330. 2350. 2370. 2390, 2410
Frequency (MHz)
Freq. Detector Spectrum Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dBuV/m dBuV/m dB
2390.00 Average 29.06 29.26 54.00 -24.74
2390.00 Peak 38.63 38.83 68.20 -29.37
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Operation Band :EDR Hopping
Fundamental Frequency :2480 MHz
Operation Mode :Bandedge CH HIGH
EUT Pol. :E1 Plane

Level (dBuV/m)

Test Date
Temp./Humi.
Engineer
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:2018-06-12
:23deg C/62RH
:Kane

Measurement Antenna Pol. :VERTICAL

107,
100
80
FCCIRSE PK
60 FCCIRSE AV
40
20
Vs 2430. 2485. 2490. 2495, 2500
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVvV dB dBuV/m dBuV/m dB
2483.50 Average 31.74 0.53 32.27 54.00 -21.73
2483.50 Peak 41.33 0.53 41.86 68.20 -26.34
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Operation Band :EDR Hopping
Fundamental Frequency :2480 MHz
Operation Mode :Bandedge CH HIGH
EUT Pol. :E1 Plane

Level (dBuV/m)

Test Date
Temp./Humi.
Engineer
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:2018-06-12
:23deg C/62RH
:Kane

Measurement Antenna Pol. HORIZONTAL

107,
100
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FCCIRSE PK
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40
20
Vs 2430. 2485. 2490. 2495, 2500
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVvV dB dBuV/m dBuV/m dB
2483.50 Average 32.36 0.53 32.89 54.00 -21.11
2483.50 Peak 41.03 0.53 41.56 68.20 -26.64

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Band Edge Measurement Result: (Non-Hopping Mode)
Operation Band :BR(1M) Test Date :2018-06-12
Fundamental Frequency :2402 MHz Temp./Humi. :23deg_ C/62RH
Operation Mode :Bandedge CH LOW Engineer :Kane
11_',Leurel (dBuV/m})
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuV dB dBuV/m dBuV/m dB
2390.00 Average 29.20 0.20 29.40 54.00 -24.60
2390.00 Peak 41.86 0.20 42.06 68.20 -26.14

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :BR(1M) Test Date :2018-06-12
Fundamental Frequency :2402 MHz Temp./Humi. :23deg C/62RH
Operation Mode :Bandedge CH LOW Engineer Kane
11_',Le|.rel (dBuV/m})
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0510 2330. 2350. 2370. 2390, 2410
Frequency (MHz)
Freq. Detector Spectrum Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuV dBuV/m dBuV/m dB
2390.00 Average 28.89 29.09 54.00 -24.91
2390.00 Peak 41.13 41.33 68.20 -26.87

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :BR(1M) Test Date :2018-06-12
Fundamental Frequency :2480 MHz Temp./Humi. :23deg C/62RH
Operation Mode :Bandedge CH HIGH Engineer Kane
11_',Le|.rel (dBuV/m})
10
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50 w
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10
Vs 2430. 2485. 2490. 2495, 2500
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
2483.50 Average 32.91 0.53 33.44 54.00 -20.56
2483.50 Peak 50.46 0.53 50.99 68.20 -17.21

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band

‘BR(1M)

Fundamental Frequency :2480 MHz

Operation Mode
EUT Pol.

Level (dBuV/m)

:Bandedge CH HIGH
:E1 Plane

Test Date

Temp./Humi.

Engineer
Measurement Antenna Pol. :HORIZONTAL
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:2018-06-12
:23deg C/62RH
:Kane
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Vs 2430. 2485. 2490. 2495, 2500
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
2483.50 Average 33.24 0.53 33.77 54.00 -20.23
2483.50 Peak 50.57 0.53 51.10 68.20 -17.10

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :EDR(3M) Test Date :2018-06-12
Fundamental Frequency :2402 MHz Temp./Humi. :23deg C/62RH
Operation Mode :Bandedge CH LOW Engineer Kane
11_',Le|.rel (dBuV/m})
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0510 2330. 2350. 2370. 2390, 2410
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuV dB dBuV/m dBuV/m dB
2390.00 Average 29.08 0.20 29.28 54.00 -24.72
2390.00 Peak 41.56 0.20 41.76 68.20 -26.44

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :EDR(3M) Test Date :2018-06-12
Fundamental Frequency :2402 MHz Temp./Humi. :23deg C/62RH
Operation Mode :Bandedge CH LOW Engineer Kane
11_',Le|.rel (dBuV/m})
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuV dB dBuV/m dBuV/m dB
2390.00 Average 29.04 0.20 29.24 54.00 -24.76
2390.00 Peak 40.56 0.20 40.76 68.20 -27.44

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :EDR(3M) Test Date :2018-06-12
Fundamental Frequency :2480 MHz Temp./Humi. :23deg C/62RH
Operation Mode :Bandedge CH HIGH Engineer Kane
11_',Le|.rel (dBuV/m})
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Vs 2430. 2485. 2490. 2495, 2500
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
2483.50 Average 32.39 0.53 32.92 54.00 -21.08
2483.50 Peak 48.10 0.53 48.63 68.20 -19.57

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band

‘EDR(3M)

Fundamental Frequency :2480 MHz

Operation Mode
EUT Pol.

Level (dBuV/m)

:Bandedge CH HIGH
:E1 Plane

Test Date

Temp./Humi.

Engineer
Measurement Antenna Pol. :HORIZONTAL
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:2018-06-12
:23deg C/62RH
:Kane
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Vs 2430. 2485. 2490. 2495, 2500
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
2483.50 Average 32.62 0.53 33.15 54.00 -20.85
2483.50 Peak 48.21 0.53 48.74 68.20 -19.46

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result: (Worst Case)

For Frequency from 30MHz to 1000MHz

Operation Band :EDR(3M)
Fundamental Frequency :2441 MHz
Operation Mode :Tx CH MID
EUT Pol. :E1 Plane

Level (dBuV/m)

Test Date
Temp./Humi.
Engineer

Report No.: ER/2018/60055
Page 51 of 70

:2018-06-14
:23deg C/62RH
‘Kane

Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB

49.40 Peak 30.24 -7.48 22.76 40.00 -17.24
153.19 Peak 27.32 -7.31 20.01 43.50 -23.49
328.76 Peak 26.74 -4.96 21.78 46.00 -24.22
563.50 Peak 27.56 -0.70 26.86 46.00 -19.14
741.01 Peak 27.24 3.35 30.59 46.00 -15.41
781.75 Peak 27.55 3.86 31.41 46.00 -14.59

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :EDR(3M) Test Date :2018-06-14
Fundamental Frequency :2441 MHz Temp./Humi. :23deg C/62RH
Operation Mode :Tx CH MID Engineer Kane
E1.|_',Le|.r¢:l (dBuV/m})
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuV dB dBuV/m dBuV/m dB
57.16 Peak 27.07 -7.73 19.34 40.00 -20.66
158.04 Peak 25.84 -7.17 18.67 43.50 -24.83
357.86 Peak 27.02 -4.22 22.80 46.00 -23.20
461.65 Peak 28.29 -2.33 25.96 46.00 -20.04
633.34 Peak 27.49 0.62 28.11 46.00 -17.89
745.86 Peak 29.46 2.64 32.10 46.00 -13.90

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result: (Worst Case)
For Frequency above 1 GHz

Operation Band :EDR(3M) Test Date :2018-06-12
Fundamental Frequency :2402 MHz Temp./Humi. :23deg_ C/62RH
Operation Mode :Tx CH LOW Engineer :Kane

Level (dBuV/m})
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuV dB dBuV/m dBuV/m dB
4804.00 Average 35.46 5.65 41.11 54.00 -12.89
4804.00 Peak 42.22 5.65 47.87 74.00 -26.13

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :EDR(3M) Test Date :2018-06-12
Fundamental Frequency :2402 MHz Temp./Humi. :23deg C/62RH
Operation Mode :Tx CH LOW Engineer Kane

Level (dBuV/m)
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuV dB dBuV/m dBuV/m dB
4804.00 Average 37.77 5.65 43.42 54.00 -10.58
4804.00 Peak 43.89 5.65 49.54 74.00 -24.46
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Operation Band
Fundamental Frequency
Operation Mode

EUT Pol.

Level (dBuV/m)

‘EDR(3M)
2441 MHz
:Tx CH MID

:E1 Plane

Test Date
Temp./Humi.
Engineer

Measurement Antenna Pol.
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:2018-06-12
:23deg C/62RH
:Kane

'VERTICAL
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuV dB dBuV/m dBuV/m dB
4882.00 Average 34.74 5.90 40.64 54.00 -13.36
4882.00 Peak 41.25 5.90 47.15 74.00 -26.85
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Fundamental Frequency
Operation Mode

EUT Pol.
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:2018-06-12
:23deg C/62RH
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuV dB dBuV/m dBuV/m dB
4882.00 Average 36.07 5.90 41.97 54.00 -12.03
4882.00 Peak 42.48 5.90 48.38 74.00 -25.62
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Operation Mode
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:2018-06-12
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuV dB dBpV/m dBuV/m dB
4960.00 Average 33.32 6.05 39.37 54.00 -14.63
4960.00 Peak 39.57 6.05 45.62 74.00 -28.38
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuV dB dBpV/m dBuV/m dB
4960.00 Average 33.98 6.05 40.03 54.00 -13.97
4960.00 Peak 40.94 6.05 46.99 74.00 -27.01
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11 FREQUENCY SEPARATION
11.1 Standard Applicable

Frequency hopping systems shall have hopping channel carrier frequencies separated by
minimum of 25 kHz or the 2/3*20dB bandwidth of the hopping channel, whichever is greater.

11.2 Measurement Equipment Used

Report No.: ER/2018/60055
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MODEL SERIAL

EQUIPMENT TYPE MFR NUMBER NUMBER LAST CAL.| CAL DUE.

EXA Spectrum Ana- .
lyzer Agilent N9010A MY57120290 | 2018/02/14 | 2019/02/13
DC Power Supply Anritsu E3640A MY40000811 | 2017/12/18 | 2018/12/17
Coaxial Cables N/A WK CE Cable N/A 2018/01/02 | 2019/01/01

Notebook Lenovo T440P P0000564 N/A N/A
11.3 Test Set-up
EUT Attenuator Spectrim

11.4 Measurement Procedure
1. Place the EUT on the table and set it in transmitting mode.
2. The testing follows ANSI C63.10:2013.

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

4. Set center frequency of spectrum analyzer = middle of hopping channel.
Set the spectrum analyzer as RBW, VBW=100 kHz, Adjust Span to 5MHz, Sweep = auto.
6. Max hold. Mark 3 Peaks of hopping channel and record the 3 peaks frequency.

o

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
LY R s LR SR R RS T RRFLARSTETINR  ARLALEAT LR FT 0 AT -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % A7 A2 ¥ Bl % I 1 & 134 5L

e AREPHERFF IXF |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com

Member of SGS Group



Report No.: ER/2018/60055
Page 60 of 70

11.5 Measurement Result

Channel separation

(MHz) Limit Result

>=25 kHz or

2/3 times 20dB bandwidth PASS

Frequency Separation Test Data
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12 NUMBER OF HOPPING FREQUENCY

12.1 Standard Applicable
Frequency hopping systems operating in the 2400MHz-2483.5 MHz bands shall use at least
15 hopping frequencies.

12.2 Measurement Equipment Used

MODEL SERIAL

EQUIPMENT TYPE MFR NUMBER NUMBER LAST CAL.| CAL DUE.

EXA Spectrum Ana- .
lyzer Agilent N9010A MY57120290 | 2018/02/14 | 2019/02/13
DC Power Supply Anritsu E3640A MY40000811 | 2017/12/18 | 2018/12/17
Coaxial Cables N/A WK CE Cable N/A 2018/01/02 | 2019/01/01

Notebook Lenovo T440P P0000564 N/A N/A
12.3 Test Set-up
EUT Attenuator Spectrim

12.4 Measurement Procedure
1. Place the EUT on the table and set it in transmitting mode.
2. The testing follows ANSI C63.10:2013.

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

4. Set spectrum analyzer Start=2400MHz, Stop = 2483.5MHz, Sweep = auto.
5. Set the spectrum analyzer as RBW=430 kHz, VBW=1.5MHz., Detector = Peak
6. Max hold, view and count how many channel in the band.

12.5 Measurement Result
Tabular Data of Total Channel Number

Channel Number Limit
2.4 GHz — 2.441GHz 40
2.441 GHz — 2.4835GHz 39 >15
2.4GHz ~2.4835GHz (40+39) =79
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13 TIME OF OCCUPANCY (DWELL TIME)
13.1 Standard Applicable

Frequency hopping systems operating in the 2400MHz-2483.5MHz. The average time of oc-
cupancy on any frequency shall not greater than 0.4 s within period of 0.4 seconds multiplied

by the number of hopping channel employed.

13.2 Measurement Equipment Used
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MODEL SERIAL

EQUIPMENT TYPE MFR NUMBER | NUMBER LAST CAL.| CAL DUE.

EXA Spectrum Ana- _
lyzer Agilent N9010A | MY57120290 | 2018/02/14 | 2019/02/13
DC Power Supply Anritsu E3640A MY40000811 | 2017/12/18 | 2018/12/17
Coaxial Cables N/A WK CE Cable N/A 2018/01/02 | 2019/01/01

Notebook Lenovo T440P P0000564 N/A N/A
13.3 Test Set-up
EUT Attenuator Spectrum

13.4 Measurement Procedure

1.Place the EUT on the table and set it in transmitting mode.
2.The testing follows ANSI C63.10:2013.

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

4.Set center frequency of spectrum analyzer = operating frequency.

5.Set the spectrum analyzer as RBW, VBW=1MHz, 3MHz, Span = OHz , Detector = Peak,
Adjust Sweep = 2~8ms.

6.Repeat above procedures until all frequency of the interest measured were complete.

Formula Deduced: time occupancy of one time slot X Hopping rate / total slot in one channel /
total channel that hops X period of working channels.

Where, standard hopping rate is 1600 hops/s, slot in one channel for DH1, DH3, and DH5 is 2,
4, and 6, respectively.

DH1 consists of single time slot of the uplink, and one slot of the downlink Total Slot: 2
DH3 consists of three time slot of the uplink, and one slot of the downlink. Total Slot: 4
DH5 consists of five time slot of the uplink, and one slot of the downlink. Total Slot: 6
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In AFH mode, hopping rate is 800 hop/s with 6 slots in 20 hopping channels with channel hop-
ping rate (800 / 6 / 20) in Occupancy Time Limit (0.4 * 20 ) (S), Hop Over Occupancy Time
comes to (800 /6 /20 )*(0.4 *20 ) =53.33
Note: the result of the complete test default channel at 1Mbps is recorded on the test report,

2Mbps, and 3Mbps only records the measurement result at middle channel that reveals no
much deviation.

13.5 Tabular Result of the Measurement

GFSK (1Mbps)
. VBW
Channel | PACKET TYpE |Measurement Result)  Limit 1T (kHz) | setting
(ms) (ms)
(kHz)
DH1 116.80 400ms 2.74 3.00
0 DH3 257 12 400ms 0.62 1.00
DH5 301.23 400ms 0.35 1.00
DH1 116.80 400ms 2.74 3.00
39 DH3 257 12 400ms 0.62 1.00
DH5 302.61 400ms 0.35 1.00
DH1 116.80 400ms 2.74 3.00
78 DH3 256.32 400ms 0.62 1.00
DH5 302.61 400ms 0.00 1.00
/4 DQPSK (2Mbps)
. VBW
Channel | PACKET TYpE |Veasurement Result)  Limit 1T (kHz) | setting
(ms) (ms)
(kHz)
2DH1 118.72 400ms 2.70 3.00
39 2DH3 257 12 400ms 0.62 1.00
2DH5 302.61 400ms 0.35 1.00
8-DPSK (3Mbps)
. VBW
Channel | PACKET TYpE |Veasurement Result)  Limit 1T (kHz) | setting
(ms) (ms)
(kHz)
3DH1 118.40 400ms 2.70 3.00
39 3DH3 256.32 400ms 0.62 1.00
3DH5 302.61 400ms 0.35 1.00
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A period time = 0.4 (s) * 79 = 31.6 (s)

GFSK (1Mbps):

CHLow DH1timeslot = 0.365 * (1600/2/79) * 316 = 116.80 (ms)
DH3 time slot = 1.607 * (1600/4/79) * 31.6 = 257.12 (ms)
DH5 time slot = 2.824 * (1600/6/79) * 31.6 = 301.23 (ms)

CH Mid DH1 time slot = 0.365 * (1600/2/79) * 31.6 = 116.80 (ms)
DH3 time slot = 1.607 * (1600/4/79) * 31.6 = 257.12 (ms)
DHS5 time slot = 2.837 * (1600/6/79) * 31.6 = 302.61 (ms)

CHHigh DH1timeslot = 0.365 * (1600/2/79) * 31.6 = 116.80 (ms)
DH3 time slot = 1.602 * (1600/4/79) * 316 = 256.32 (ms)
DH5 time slot = 2.837 * (1600/6/79) * 31.6 = 302.61 (ms)

/4 -DQPSK (2Mbps):

CHMid  2DH1timeslo= 0.371 * (1600/2/79) * 316 = 118.72 (ms)
2DH3 time slo= 1.607 * (1600/4/79) * 31.6 = 257.12 (ms)
2DH5 time slo= 2.837 * (1600/6/79) * 31.6 = 302.61 (ms)

8-DPSK (3Mbps):

CHMid  3DH1timeslo= 0.370 * (1600/2/79) * 316 = 118.40 (ms)
3DH3time slo= 1.602 * (1600/4/79) * 31.6 = 256.32 (ms)
3DH5 time slo= 2.837 * (1600/6/79) * 31.6 = 302.61 (ms)
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GFSK (1Mbps) for AFH Mode

Hopping Channel Measurement Limit
Number PACKET TYPE Result (ms) (ms)
20 DH5 151.31 400ms
/4 DQPSK (2Mbps) for AFH Mode
Hopping Channel PACKET TYPE Measurement Limit
Number Result (ms) (ms)
20 2DH5 151.31 400ms
8-DPSK (3Mbps) for AFH Mode
Hopping Channel PACKET TYPE Measurement Limit
Number Result (ms) (ms)
20 3DHS 151.31 400ms
GFSK (1Mbps):
DH5 time s/= 2837 (ms) * (800/6/20 *8 = 151.31 (ms)
/4 -DQPSK (2Mbp:
2DH5 time = 2837 (ms) * (800/6/20 *8 = 151.31 (ms)
8-DPSK (3Mbps):
3DH5 time = 2837 (ms) * (800/6/20 *8 = 151.31 (ms)

13.6 Measurement Result
Note: Refer to next page for plots.
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CH-Low DH1 CH-Mid DH1
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CH-High DH1 CH-Mid 2DH1
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CH-Mid 3DH1
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14 ANTENNA REQUIREMENT
14.1 Standard Applicable

For intentional device, according to §15.203, an intentional radiator shall be designed to ensure
that no antenna other than furnished by the responsible party shall be used with the device.

If the transmitting antenna is greater than 6dBi, the power shall be reduced by the same level in
dB comparing to gain minus 6dBi.

In case of point-to-point operation, the power shall be reduced by the one dB for every 3 dB that
the directional gain of antenna exceeds 6dBi.

14.2 Antenna Connected Construction
An embedded-in antenna design is used.

The antenna is designed as permanently attached and no consideration of replacement. Please
see EUT photo and antenna spec. for details.

The antenna gain is less than 6dBi. Therefore, it is not necessary to reduce maximum output
power limit.
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