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RADIATED EMISSION TEST:

RADIATED EMISSION TEST (BELOW 1 GHz)

AVAILABLE | TESTED DATA RATE
MODE CHANNEL | CHANNEL | MODULATION (Mbps)

BLE 0to 39 0,19,39 GFSK 1

RADIATED EMISSION TEST (ABOVE 1 GHz)

AVAILABLE TESTED DATA RATE
CHANNEL CHANNEL MODULATION (Mbps)

BLE 0to 39 0,19,39 GFSK 1

MODE

ANTENNA PORT CONDUCTED MEASUREMENT:
CONDUCTED TEST
AVAILABLE TESTED DATA RATE

CHANNEL | CHANNEL | MODULATION (Mbps)

BLE 0to 39 0,19,39 GFSK 1

MODE
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T A2 UE o PR P RISE 50 uH 2 50Q 2 § kAR FLECYE B (LISN) o 4 5 £
Fee o MOERCELE GO o

% (MHz) % %24 & (dBuV)
®E & (Quasi — peak) T 518 (Average)
0.15-0.5 66 — 56 56 - 46
05-5 56 46
5-30 60 50

(2) 52 %

& :}JiNCC M 74

E:r:7 ——.BY"K"!

B 5g R o

FOEAE T PR F3.10.52 & £ B BagA o ,%ng*_&ﬁ,)r% %208
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|
EARE Ak TR B U L

Hp PRI IR * 3 . AxE 1
MHz m uV/m dBuV/m

0.009 - 0.490 300 2,400/4F & (kHz)

0.490 - 1.705 30 24,000/ ¥ (kHz)
1.705 - 30 30 30

30 - 88 100 40.0

88 — 216 150 43.5

216 — 960 200 46.0

9604 + 500 54.0

3
3
3
3
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#7 % (MHZz)

4 % (MHz)

# 5 (MHZz)

0.090~0.110

240.00~285.00

3260.0~3267.0

0.490~0.510

322.00~335.40

3332.0~3339.0

2.172~2.198

399.90~410.00

3345.8~3358.0

3.013~3.033

485.00~510.00

3500.0~4400.0

4.115~4.198
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825.00~915.00
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12.265~12.600

930.00~1240.0
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13.340~13.430

1300.0~1427.0

9300.0~9500.0

14.965~15.020

1435.0~1626.5

10600~12700

16.700~16.755

1435.0 1626.5

13250~13400

19.965~20.020

1660.0~1770.0

14470~14500

25.500~25.700

1805.0~1865.0

15350~16200

37.475~38.275

1885.0~1900.0

17700~21400

73.500~75.400

1905.0~1985.0

22010~23120

108.00~138.00

2015.0~2025.0

23600~24000

149.90~150.05

2125.0~2165.0

31200~31800

156.70~156.90

2200.0~2300.0

36430~36500

162.01~167.17

2310.0~2390.0

38600 1t

167.72~173.20

2483.5~2900.0
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22 RPE K (FHRRD)
BIENCC K F SHIE T WH 23,105 H =3 % (Digitally Modulated) 2. & & » @& * 47 &
%24 G2 24835 GHz 2 5.725 GHz % 5.850 GHz

(A) 4 L 117 2 & A
it g NCC ia#4 F SHaF 7 e 3.10.1.2(1) (A)(C)2 % » 4 (73t 2400-2483.5 - #
(MHz)#2 5725-5850 - #%(MHz)2 #74 e 3 5 s 0 1 L (W)L o
% or gt o 2 lgﬁ;]»hxé &g p ks ¥ g,';g EINVE W 1?;%-%] Jr 7 & (Maximum
Conducted Output Power)f’t,; BN e
&%@é@ﬁﬁlﬂ',ﬁﬁ’ B EHBERIT AR S P FE %Jkli%*ﬁ%%w%éiﬂﬁf%
(antenna elements) 2. %% #+# S 4 % 5L & (signaling alphabet) #r3 # %L (symbol)
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WA RBREE ARG &1@%%*ﬂ‘ﬁrﬁﬁim%%ﬂ AP
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i JgNCC M 7 F PHE T B B ATRF3.10.1.32 R E > & 7 A RN B LR (TP > o1t & T 7]
Bz - @ 23ENCCH F PHF T 8 A73§23.10.1.3 (1) %> $ (747 5 5 2400-2483.5
v ﬁk;“f('\ﬂHZ)’f;]Z  Hg bt X M2 3w ']“,}_i‘g;,_ A2 156dBi © & 42:E3dBR " M 1dBZ &+ i@ %%ﬁjﬂ
& o
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Fo RS R ML o B FACE6ABI 0 7 F R A RS S
% PxNCC K 5 ZF SHiF T 8 P HF2$3.10.1.3 (3)\%L’ # *&E&»*ﬁ I R N g T
M2 w4 F 426 60Bi 0 b % UTALE 2 dBHe® £ M A A RS S

(C) 5 #1242 & &
= JENCC x5 %wm%ﬁm%%3m157%a F b U] 1 gk CERE Y O
1 =R 100 kKHz b > 3 S48 91 & 3 b s FAp ROt R ¥ T R ¢ 5 B G

%2100 kHz P chsfag s & > H F % @24 4o T

(1)@?]&;4 Fourpi o 2 A F O NREE L A RF20dB TR ¥ S
FA5H SR -
(2)§1§Jﬂ114«'<u3 10.1.2(1)(C)2. &~ & a%;ﬁ% I S ;‘ﬁ » 1R % #30dB -
Boeh s N7 B A B2 4 S 6 0 B ¢2.8 2 HE o

(D) 4 %2 & &
¥ NCC i 4 S T 6 46 72 523.10.1.6(2) (A)# %> 6dB2 # %%  500kHz °

E)#* xR 8 R
% JxNCC M 7 S SH4F T 48 PR $23.10.1 6(2) (B)

o AR HAES ﬁf’ 2_i® %, 3+ #(kHz)
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Conducted Emission Test Site

EQUIPMENT MER MODEL SERIAL LAST |CAL DUE,

TYPE NUMBER NUMBER CAL.
EMI Test Receiver R&S ESCI7 100760 | 05/11/2017 | 05/10/2018
LISN SCHWARZBECK NSLK 8127 8127-649 | 05/22/2017 | 05/21/2018
LISN MESS TEC FCC'L'S'z\'_'gf/ 250-25-| 4034 03/19/2017 | 03/18/2018
Coaxial Cables N/A WK CE Cable N/A 11/26/2016 | 11/25/2017

42, A RBHEPIH2 ERRE
SGS Conducted Room
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.

Power Meter Anritsu ML2495A 1005007 12/15/2016 | 12/14/2017
Power Sensor Anritsu MA2411B 917032 12/15/2016 | 12/14/2017
Exﬁni‘l’;zcgr“m Agilent N9030A MY53120760 | 03/21/2017 | 03/20/2018
DC Block Mini-Circuits BLK-18-5+ 1 01/05/2017 | 01/04/2018
Coaxial Cable  |HUBER+SUHNER| SUCOFLEX 102 | 2367072 01/05/2017 | 01/04/2018
Attenuator Mini-Circuit BW-S10W2+ 2 01/05/2017 | 01/04/2018
Splitter Agilent 116368 N/A 01/05/2017 | 01/04/2018
DC Power Supply Agilent E3640A MY52410008 | 11/21/2016 | 11/20/2017
Temperature Chamber|  TERCHY MHG-120LF 911009 05/19/2017 | 05/18/2018
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SGS SAC-llI
EQUIPMENT MFR MODEL SERIAL LAST | CAL DUE.
TYPE NUMBER NUMBER CAL.

EMI Test Receiver R&S ESCI7 100760 05/11/2017 | 05/10/2018
Spectrum Analyzer Agilent E4446A MY51100003 | 04/25/2017 | 04/24/2018
Loop Antenna ETS-Lindgren 6502 148045 09/20/2016 | 09/19/2017
Bilog Antenna | SCHWAZBECK | VULB9168 378 12/19/2016 | 12/18/2017
Horn Antenna Schwarzbeck BBHA9120D 1441 08/01/2016 | 07/31/2017
Pre-Amplifier Agilent 8447D 294407676 |01/05/2017 | 01/04/2018
Pre-Amplifier | =M€ '&S)trgjme”ts EMCO0126530 980038 | 01/05/2017 | 01/04/2018

Turn Table HD DT420 N/A N.C.R N.C.R

Antenna Tower ChamPro AM-BS-4500-B |060776-ABS N.C.R N.C.R

Controller ChamPro EM1000 60776 N.C.R N.C.R
Low Loss Cable Huber Suhner 966 RX 9 01/05/2017 | 01/04/2018
3m Site NSA SGS 966 chamber N/A 07/01/2017 | 06/30/2018
Low Loss Cable Huber Suhner 966 TX 1 01/05/2017 | 01/04/2018
Horn Antenna Schwarzbeck BBHA9170 184 12/12/2016 | 12/11/2017
Pre-Amplifier | =MC 'gztgjme”ts EMC184045 980135 | 01/05/2017 | 01/04/2018

PR A ERERT B PG BEMNE . T2 FREFRD
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Note: Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) =

= Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_Amplifier Gain(dB)
“F” . denotes Fundamental Frequency. ;

; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---*: denotes Noise Floor.
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6.5. Fpipi2 ERRS
6.5.1 e nigsts £R%%(AGHzZ 1 T)
Operation Band :BLE Test Date :2017-07-19

Fundamental Frequency :2402 MHz Temp./Humi. :21deg C/61RH
Operation Mode :Tx CH LOW Engineer :Tin
EUT Pol. :E2 Plane Measurement Antenna Pol. :VERTICAL
QTLe\reI (dBuVim})
90
80
70
80 NCC!LP0002-QP
50
aof—
30 . 3 H 5 6
20
10
030 224, 418. 612. 806. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/IHIE/S  PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
39.70 S Peak 44.12 -8.56 35.56 40.00 -4.44
167.74 S Peak 32.59 -7.46 25.13 43.50 -18.37
291.90 S Peak 31.13 -6.08 25.05 46.00 -20.95
335.55 S Peak 35.17 -5.32 29.85 46.00 -16.15
503.36 S Peak 30.87 -2.40 28.47 46.00 -17.53
647.89 S Peak 28.81 0.42 29.23 46.00 -16.77
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Operation Band ‘BLE Test Date :2017-07-19
Fundamental Frequency :2402 MHz Temp./Humi. :21deg C/61RH
Operation Mode :Tx CH LOW Engineer :Tin
EUT Pol. :E2 Plane Measurement Antenna Pol. :HORIZONTAL
g_',LeveI (dBuVim})
0
80
70
60 NCCLPO002-QP
50
I e m—
40 5 K|
30 3 5 6
20
10
55 724. 418. 612. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
95.96 S Peak 39.32 -13.04 26.28 43.50 -17.22
170.65 S Peak 40.38 -7.66 32.72 43.50 -10.78
257.95 S Peak 36.37 -7.37 29.00 46.00 -17.00
335.55 S Peak 40.89 -5.32 35.57 46.00 -10.43
527.61 S Peak 28.09 -1.32 26.77 46.00 -19.23
653.71 S Peak 28.75 0.48 29.23 46.00 -16.77
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Operation Band ‘BLE Test Date :2017-07-19
Fundamental Frequency :2440 MHz Temp./Humi. :21deg C/61RH
Operation Mode :Tx CH MID Engineer :Tin
EUT Pol. :E2 Plane Measurement Antenna Pol. :VERTICAL
g_',LeveI (dBuVim})
80
80
70
o0 NCC!LP0002-GP
50
407
30 5 5 h ; 6
20
10
05 774 a18. 612, 306. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/IHIE/IS  PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
39.70 S Peak 43.77 -8.56 35.21 40.00 -4.79
138.64 S Peak 32.49 -8.49 24.00 43.50 -19.50
291.90 S Peak 31.14 -6.08 25.06 46.00 -20.94
342.34 S Peak 36.07 -5.10 30.97 46.00 -15.03
527.61 S Peak 31.15 -1.32 29.83 46.00 -16.17
687.66 S Peak 27.04 1.20 28.24 46.00 -17.76
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Operation Band ‘BLE Test Date :2017-07-19
Fundamental Frequency :2440 MHz Temp./Humi. :21deg C/61RH
Operation Mode :Tx CH MID Engineer :Tin
EUT Pol. :E2 Plane Measurement Antenna Pol. :HORIZONTAL
g_',LeveI (dBuVim})
0
80
70
60 NCCLPO002-QP
50
I e m—
40 5 4
30 3 5 f
20
10
55 724. 418. 612. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
95.96 S Peak 39.19 -13.04 26.15 43.50 -17.35
163.86 S Peak 40.94 -7.45 33.49 43.50 -10.01
257.95 S Peak 35.69 -7.37 28.32 46.00 -17.68
342.34 S Peak 41.09 -5.10 35.99 46.00 -10.01
503.36 S Peak 30.53 -2.40 28.13 46.00 -17.87
634.31 S Peak 27.86 0.51 28.37 46.00 -17.63

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 :BLE
Fundamental Frequency :2480 MHz
Operation Mode :Tx CH HIGH
EUT Pol. :E2 Plane

Report No: ER/2017/70068
Page: 23 of 54

Test Date :2017-07-19
Temp./Humi. :21deg_C/61RH
Engineer :Tin

Measurement Antenna Pol. :VERTICAL

g_',LeveI (dBuVim})
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o0 NCC!LP0002-GP
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40—',]
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30 5 5 3 i

20
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05 774 a18. 612, 306. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/IHIE/IS  PK/QP/AV dBuVv dB dBuV/m dBuV/m dB

39.70 S Peak 43.24 -8.56 34.68 40.00 -5.32
149.31 S Peak 31.51 -7.81 23.70 43.50 -19.80
291.90 S Peak 31.50 -6.08 25.42 46.00 -20.58
342.34 S Peak 36.24 -5.10 31.14 46.00 -14.86
527.61 S Peak 30.63 -1.32 29.31 46.00 -16.69
643.04 S Peak 27.76 0.65 28.41 46.00 -17.59

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 ‘BLE Test Date :2017-07-19
Fundamental Frequency :2480 MHz Temp./Humi. :21deg C/61RH
Operation Mode :Tx CH HIGH Engineer :Tin

EUT Pol. :E2 Plane Measurement Antenna Pol. :HORIZONTAL

g_',LeveI (dBuVim})

80

80
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o0 NCC!LP0002-GP
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I

40 2 4

301 H 5 2
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05 774 a18. 612, 306. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/IHIE/IS  PK/QP/AV dBuVv dB dBuV/m dBuV/m dB

39.70 S Peak 36.18 -8.56 27.62 40.00 -12.38
167.74 S Peak 40.78 -7.46 33.32 43.50 -10.18
257.95 S Peak 36.20 -7.37 28.83 46.00 1717
335.55 S Peak 40.63 -5.32 35.31 46.00 -10.69
527.61 S Peak 29.02 -1.32 27.70 46.00 -18.30
682.81 S Peak 28.17 1.10 29.27 46.00 -16.73

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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6.5.2 FH¥FnigstL £ R ¥ % (1GHz 1)

Report No: ER/2017/70068
Page: 25 of 54

Operation Band ‘BLE :2017-07-19
Fundamental Frequency :2402 MHz Temp./Humi. :21deg C/61RH
Operation Mode :Tx CH LOW :Tin
EUT Pol. :E2 Plane Measurement Antenna Pol. :VERTICAL
gTLe\reI (dBuVim})
90
80
NCC:LP0002-PK
70
60 NCC LP0002-AV
50
2
40
30
20
10
000 6100. 11200. 21400. 26500
Freguency (MHz)
Freq. Note Detector Spectrum Actual Limit Safe
Mode Reading Level FS @3m Margin
MHz F/IHIE/S  PK/QP/AV dBuVv dBuV/m dBuV/m dB
4804.00 H Average 2455 29.47 54.00 -24.53
4804.00 H Peak 36.27 41.19 74.00 -32.81

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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Report No: ER/2017/70068
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Operation Band ‘BLE Test Date :2017-07-19
Fundamental Frequency :2402 MHz Temp./Humi. :21deg_ C/61RH
Operation Mode :Tx CH LOW Engineer :Tin
EUT Pol. :E2 Plane Measurement Antenna Pol. :HORIZONTAL
5;_II,LeweI (dBuVim})
90
80
NCC:LP0002-PK
70
80 NCC LPO002-AV
50
2
40
30
20
10
07000 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Safe
Mode Reading Level FS @3m Margin
MHz F/IHIE/S  PK/QP/AV dBuV dB dBuV/m dBuV/m dB
4804.00 H Average 24 .81 4.92 29.73 54.00 -24.27
4804.00 H Peak 36.21 4.92 41.13 74.00 -32.87

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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Report No: ER/2017/70068
Page: 27 of 54

Operation Band ‘BLE Test Date :2017-07-19
Fundamental Frequency :2440 MHz Temp./Humi. :21deg_ C/61RH
Operation Mode :Tx CH MID Engineer :Tin
EUT Pol. :E2 Plane Measurement Antenna Pol. :VERTICAL
5;_II,LeweI (dBuVim})
90
80
NCC:LP0002-PK
70
60 NCC LPO002-AV
50
2
40
30
20
10
07000 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Safe
Mode Reading Level FS @3m Margin
MHz F/IHIE/S  PK/QP/AV dBuV dB dBuV/m dBuV/m dB
4880.00 H Average 24 .49 517 29.66 54.00 -24.34
4880.00 H Peak 34.92 5.17 40.09 74.00 -33.91

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 ‘BLE Test Date :2017-07-19
Fundamental Frequency :2440 MHz Temp./Humi. :21deg_ C/61RH
Operation Mode :Tx CH MID Engineer :Tin
EUT Pol. :E2 Plane Measurement Antenna Pol. :HORIZONTAL
5;_II,LeweI (dBuVim})
90
80
NCC:LP0002-PK
70
80 NCC LPO002-AV
50
2
40
30
20
10
07000 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Safe
Mode Reading Level FS @3m Margin
MHz F/IHIE/S  PK/QP/AV dBuV dB dBuV/m dBuV/m dB
4880.00 H Average 24.88 517 30.05 54.00 -23.95
4880.00 H Peak 34.94 5.17 40.11 74.00 -33.89

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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Report No: ER/2017/70068
Page: 29 of 54

Operation Band ‘BLE Test Date :2017-07-19
Fundamental Frequency :2480 MHz Temp./Humi. :21deg_ C/61RH
Operation Mode :Tx CH HIGH Engineer :Tin
EUT Pol. :E2 Plane Measurement Antenna Pol. :VERTICAL
5;_II,LeweI (dBuVim})
90
80
NCC:LP0002-PK
70
80 NCC LPO002-AV
50
2
40
30
20
10
07000 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Safe
Mode Reading Level FS @3m Margin
MHz F/IHIE/S  PK/QP/AV dBuV dB dBuV/m dB
4960.00 H Average 2457 5.29 54.00 -24 .14
4960.00 H Peak 34.70 5.29 74.00 -34.01

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 ‘BLE Test Date :2017-07-19
Fundamental Frequency :2480 MHz Temp./Humi. :21deg_ C/61RH
Operation Mode :Tx CH HIGH Engineer :Tin
EUT Pol. :E2 Plane Measurement Antenna Pol. :HORIZONTAL
5;_II,LeweI (dBuVim})
90
80
NCC:LP0002-PK
70
80 NCC LPO002-AV
50
2
40
30
20
10
07000 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Safe
Mode Reading Level FS @3m Margin
MHz F/IHIE/S  PK/QP/AV dBuV dB dBuV/m dB
4960.00 H Average 2474 5.29 54.00 -23.97
4960.00 H Peak 34.91 5.29 74.00 -33.80

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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Report No: ER/2017/70068
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6.5.3 B ERFH2Z ERSS(AGHz 1) (HLHEN)

Operation Band ‘BLE Test Date :2017-07-19
Fundamental Frequency :2442 MHz Temp./Humi. :21deg C/61RH
Operation Mode :Rx CH MID Engineer :Tin
EUT Pol. :E2 Plane Measurement Antenna Pol. :VERTICAL
gTLe\reI (dBuVim)
90
20
70
60 NCC:LP0002-QP
50
40—'1
5
30 , 543 6
20
10
T 224. a1s. 612. 206. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/IHIE/S  PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
39.70 S Peak 43.36 -8.56 34.80 40.00 -5.20
143.49 S Peak 31.30 -8.09 23.21 43.50 -20.29
289.96 S Peak 31.23 -6.07 25.16 46.00 -20.84
335.55 S Peak 34.62 -5.32 29.30 46.00 -16.70
527.61 S Peak 31.45 -1.32 30.13 46.00 -15.87
694.45 S Peak 27.23 1.36 28.59 46.00 -17.41

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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Report No: ER/2017/70068
Page: 32 of 54

Operation Band ‘BLE Test Date :2017-07-19
Fundamental Frequency :2442 MHz Temp./Humi. :21deg C/61RH
Operation Mode ‘Rx CH MID Engineer :Tin
EUT Pol. :E2 Plane Measurement Antenna Pol. :HORIZONTAL
g_',LeveI (dBuVim})
80
80
70
o0 NCC!LP0002-GP
50
I
40
4
30 : 3 5 G
20
10
5% 774 a18. 612, 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/IHIE/IS  PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
95.96 S Peak 39.55 -13.04 26.51 43.50 -16.99
156.10 S Peak 39.09 -7.61 31.48 43.50 -12.02
299.66 S Peak 33.26 -5.93 27.33 46.00 -18.67
335.55 S Peak 39.24 -5.32 33.92 46.00 -12.08
478.14 S Peak 30.21 -2.43 27.78 46.00 -18.22
585.81 S Peak 28.81 0.04 28.85 46.00 -17.15

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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6.5.4 FAH I H st LRI % (1GHZz 1 1) (&L H#5%)

Report No: ER/2017/70068
Page: 33 of 54

Operation Band ‘BLE Test Date :2017-07-19
Fundamental Frequency :2440 MHz Temp./Humi. :21deg C/61RH
Operation Mode :Rx CH MID Engineer :Tin
EUT Pol. :E2 Plane Measurement Antenna Pol. :VERTICAL

gTLe\reI (dBuVim})

90

80

NCC:LP0002-PK

70

60 NCC LP0002-AV

50

40 ]

30

20

10

000 6100. 11200. 16300. 21400. 26500

Freguency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Safe
Mode Reading Level FS @3m Margin
MHz F/IHIE/S  PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
4880.00 H Peak 34.50 517 39.67 74.00 -34.33

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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Report No: ER/2017/70068
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Operation Band ‘BLE Test Date :2017-07-19
Fundamental Frequency :2440 MHz Temp./Humi. :21deg C/61RH
Operation Mode ‘Rx CH MID Engineer :Tin
EUT Pol. :E2 Plane Measurement Antenna Pol. :HORIZONTAL
5;_II,LeweI (dBuVim})
90
80
NCC:LP0002-PK
70
60 NCC LPO002-AV
50
;
40
30
20
10
07000 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Safe
Mode Reading Level FS @3m Margin
MHz F/IHIE/S  PK/QP/AV dBuV dB dBuV/m dBuV/m dB
4880.00 H Peak 35.34 517 40.51 74.00 -33.49
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7. ATRHEZER

71 @ RF
#GENCC 157 J SHAF T 8 4 3.10.1.3 (1)2 4 %0 4 1£372400-2483.5MHz % > it
W E RGN BB T 0 a4 M2 S o B E A 6dBi 0 # A2iB3dBB" M 1dBL ¥

dixs & oo

% JxNCC i 7 F 547 T 8 PR §3.10.1.3 (2)2 37> 4k (705725-5850MHz % > H 3 5t
%‘ﬁz\'&—” o rii%.xr-’t&—ﬁ 6dBi -PT/T_“% Iﬂ‘lé lgv_ﬁ;f]ﬂ:;lréi";: o

-

HAENCC S 5 SHE T PR 310.1.3 (L T » 0Bt § Bl (opF - 4ol 3 54 2
Mz PN F A2 6dBI 0 bk STACIE 2 dBHcE B B @R S F o

T ERSVERH B TR SN 57 e B S B2 KB R R BT 1R F S
PRERL ARG FS LA A RLEHE R R E L PR
% KK 4 LR i SR AU 4 i EE I A

¥ F]-’ﬁ -%L Tfﬁ?ﬁ.‘,?z /J< qu)}’. —’;’\%
gm,gu4ﬁrrf§’#iz5“i£*"ﬁ‘*g 2 i e

PLEE R X RAeT ;Lm%fégﬁ—;;{ 2R MR D .

PIFA Antenna, Gain: -3dBi

e e
AFEEARE | Vodel No.: N/A; Supplier: N/A
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FEAE R LR R

P HRF

i B R M 5 B
%> 6dB 2 4 T3 kF 500kHZ -

eS8 Y
B 4: 3 S44F B 20 PliEpe &

Test Cable

Spectrum

Analyzer PAD

=4 NCC it
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SHE T R 3.10.1.6(2) (A)%

EUT

Wooden Table
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83 ETRE%
Bl3EX % 3 DoF Controller A5 LK D100
FR474E % 0 100 kHz AHE R 300 kHz

Span: 5MHz A ¢/O{\7@ {7

BLE mode
e EEHE R e w
(MH2z) (kHz) (kHz) v
2402 688.7 > 500 PASS
2442 680.81 > 500 PASS
2480 667.25 > 500 PASS

* offset 2dB

Test Data Plot
CH Low # 6448 % £ /8 &

Aglient Spectram Analyrer - Ocoapled BW

L RL = 1H 2 ALIGH D5:34:15 P S, 2o s Frlql.lll'bey'
st w01 2. 402000000 r Carter Freq: 2402000000 GHz Radia Std: Nens

Center Freq 2.402 GH: M Trig: Fres Run AuglHold: SH50

WIFGalncl ow Afstenc: 30 o8 Radio Device: BTS

Ref Offset 2 dB
Ref 20.00 dBm

Center Freg
2 402000000 GHz

Span 5 MHz
#/BW 300 kHz Sweep 1ms

Oecupied Bandwidth Total Power 9.95 dBm
1.0896 MHz

Transmit Freq Error 32772 kHz OBW Power 99.00 %
= dB Bandwidth 688.7 kH=z » dB -6.00 dB

Iu-;,- BTATUS
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CHMid # &g 5 & Rl &

Aglient Spectram Analyrer - Ocoapled BW
R

L) L
Caenter Freg 2.442000000 GHz

HIFEralncl ow

e Trig: Fres Run
Afsten 30 b

Canter Frag: 2442000000 GHE
HAirglHeld: GOMS0
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DS:9500 P S, 2o s

Radio Std: Nens Fraguaney

Radio Device: BTS

Ref Offset 2 dB
Ref 20.00 dBm

#BW 300 kHz

Occupied Bandwidth Total Power

1.0876 MHz
33.506 kHz OBW Power
G80.8 kHz ¥ dB

Transmit Freq Error
= dB Bandwidth

Center Freg
2 442000000 GHz

Span 5 MHz
Sweep 1ms

89.00 %
-6.00 dB

IM-.’:

BTATUS

CH High % 45 5 & | &
Agrilend Spectrum Analyrer - Deooapied BW

T L
Center Frieg 2480000000 GHz

HIFizalncl ow

== Trig: Fres Ruf
dfrten- 30 af

Canter Fraq: 2460000000 GHz
AurglHald: SIS0

(- e BT F_ e

Radia Std: Nens Fraguency

Radio Device: BTS

Ref Offset 2 dB
Ref 20.00 dBm

Center 2.48 GHz

#Res BW 100 kHz #VBW 300 kHz

Total Power

Occupied Bandwidth
1.0932 MHz
35.036 kHz OBW Power
G67.3 kHz ¥ dB

Transmit Freq Error
x* dB Bandwidth

Span 5 MHz
Sweep 1ms

99.00 %
-6.00 dB

BTATUS
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ﬁ,?] Vg B F 2§ R

F AR

45 NCC i3 % 547 T 8 il 3. 10.1 2(1) (A)NC)2 #.%_» 3 i¥>+ 2400-2483.5MHz &
5725-5850MHz 2 #75 #ci= 3 ®F 5 50 0 1 Watt(3 )2 o

i JpNCC M54 ¢ SPIE T B HFR$#3.10.1.32 R 2> * 30 2b B 258 Byt Bhif v pr > 5 B 3 5 %
W27 e [LH] FAZE6ABI 0 ik TALE 2 dBBF: BT R N S o e R RS R
5 EPE o RS T B2 -

AENCC IS5 % SPH T 18 34 4423.10.1.3 (1) R > 4 720 2400-2483.5MHz F - i-®
FIRG B BR T 0 A SR M2 2w ] S ACE 6dBI - F AZE3dBL " M 1dB2 '

% o

2 NCC i1 F 5t T 4 H R $23.10.1.3 (2)2 R 2> F (77 5725-56850MHz % o Hog bR
Mz 2w 5 £ AT 6dBI 0 R E PO B S e

';;}}%‘NCC'I{‘ﬁ }'T*??.ﬁﬁi}ilﬁ*ﬁ%3 10.1.3 (3)2 Rz > * *T B4 § gLk (vpF > 4o H B oI R
2% o 3 F A2 6dBI b % TALE 2 dBHCE B A R 5

ERECER S N RN SRR R S R SU NS RN LR

T £ R s £ B AP A HET R Xk A 8

FEEF FEART AT N E RN BB T TR S L
1T

AL wRd FALERFFL L F e

Power Test Cable
Meter PAD

EUT

Wooden Table
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93 FWNhHF2 ERLE

Bl:E% % 3 DoF Controller A5 LK D100

BIEE P H: Jul. 19, 2017 e B ¢jp@ H

BLE

Frequency RF?SV?:rg Output Power| Limit

(MHz) | e W | W
2402.00 3.16 0.00207 1

2442.00 3.74 0.00237
2480.00 3.28 0.00213

Cable loss 2 dB

S PR N

*Note: 4 Power Meter £ ip]
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10. B %4 ¥ 4% 100KHZ 48 5 2 4]

10.1 ™ ¥
95 NCC 7 & SP4E T 48 20§ 3.10.1 5 I SN ﬁpﬁ%‘%ﬁﬂﬂiﬁ% 100kHz F\ ’
EATA G S FARREGTR PR PR F AR TR :% 100kHz p ernsgdag #4 5 >
Fp 20 A B (dB) o 14 SPAE G B R 4 5 /?fé_ °t“ o EN R 27 & *M*i;tﬁ»dwﬂx‘%’
Bt &S 2882 0T -

~ N
*?ma EO3

10.2 B3 ¥ B2 RlEpE
(@) @¥EE Pl R

Spectrum Test Cable
Analyzer PAD

EUT

Wooden Table

(b) 558l s B

Turntable 3m

\ [

Spectrum
Analyzer

g Absorber
Ground Plane Coaxial Cable
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10.3 B d f%2 RS
3 DoF Controller A5 LK D100

CEEEE
f2474E %0 100 kHz

ALUAE R0 300 kHz

Low: 100MHz / High: 25MHz A ¢/9{\?f;1 {7

1. HFFHFEHBELFE
# 504 & CH Low (T #4454 ): & 2400.00MHz 2 100kHZ #8 %P # * &% 1t 4 i

20dB 1z b o

2 5 pE e CH High( #4545 % ) & 2483.50MHz 2. 100kHz #f % # ~ & % vt 2 1%

20dB 1z F o

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)

Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)
“F” : denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---* . denotes Noise Floor.

Band Edge Limit

Bandedge Limit
Frequency RF Power — PSD - 20d B

(MHz) Density (dBm) (dBm)

2402 3.1 -16.89

2480 1.86 -18.14
NOTE: cable loss as 2dB that offsets in the spectrum
NOTE: Refer to next page for plots.
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Power Spectral Density for Bandedge Limit (CH-Low

Agilent Spectrmm Analyrer - Sempt G

TG

-Cl.enh.-.r Freq 2.402031500 GHz Avg Typs: Log-Pwr
PHO: Wide L T1rig: FresFun
10l L #fsten: 30 db

Fraguancy

Mkr1 2.4

Offsat

de
20,00 dBm

Center Freq
2. 402031500 GHz

Start Freq
2 A01BE1E00 GHz

Stop Freq

240211500 GHz

CF Step
30.000 KHz
Busto Main

Freq Offset
0 Hz

Start 24018815 GHz Stop 24021815 GHz
HRes BW 100 kKHz #VBW J00 kKHz #5weep 100.0 5 (1001 pis)

IM-/'

Power Spectral Density for Bandedge Limit (CH-High)

Agilent Spectram Anabyrer - Sweept G4

(8 R 1+ .

-Cl:nh.-.r Freg 2. 480031500 GHz Avg Typs: Log-Pwr
PHO: Wile Ly 1719 FreeRun
VG a8 L grwy Afigten: 30 B

ETATUS

Fraguaney

MEr1 2. 48

Center Freq
2 480031500 GHz

Start Freq
2479881500 GHz

Stop Freq
2 AB01B1E00 GHEZ

CF Step
30.000 kHz
Bty Man

Freq Offset
oHz

Start 2.4798815 GHz Stop 24801815 GHz
#Res BW 100 kHz #VBW 300 KHz #Eweep 100.0 s (1001 pis)

IM-/' ETATUS
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2w d 2 A @ E R
CH Low

Agilent Spectram Anabyrer - Sweept G4
R

-El.'::rl Fregq 2.310000000 GHz Avg Typs: Log-Pwr
FRO; Fag e Trig Fres Aun
PG a8 Loy Afigten: 30 B

& D5:91:1% P 25, o r

Fraguaney

Ref Offset 2 dB
Ref 20.00 dBm

Start Freq
2310000000 GHzZ

Stop 2.41000 GHz

Sweep 9.600 ms (1001 pts)
MEM MOOE TRC SO0 FURCTION FLRCTION S0T FLRMCTIDN WLl
1
2
3
4
5
&
T
a
=}
10
11
P
[ EraTus

r

- = ! dhaLicn 0555 12 i Sl =5, S ¢
Center Frieg 2487500000 GHz Avg Typs: Log-Pwr RacE

PRO; Fags e 1rig: Fres Rum VPE

1E-0G adn Lo Afsten: 30 B

Fraguancy

Ref Offset 2 dB
Ref 20.00 dEBm

Stop 2.50000 GHz

#VBW 300 KHz Sweep 2,400 ms (1001 pis)
FURCTION FLRMCTION 10T F FLURMCTIDN CALLE

1
2
3
4
5
5
T
=]
9

10

11

¥

A ETATUS
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2. HBrAFF G EFE
Channel Low

Operation Band :BLE Test Date :2017-07-19
Fundamental Frequency :2402 MHz Temp./Humi. :21deg C/61RH
Operation Mode :Bandedge CH LOW Engineer :Tin

EUT Pol. :E2 Plane Measurement Antenna Pol. :VERTICAL

11_',Leurel (dBuV/m})

110

90

NCC {F?ED[]E-PK
LPD

70
NC 2-AV
; o

30
10
V510 2330. 2350. 2370. 2390. 2410
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/EIS  PK/QP/AV dBuV dB dBuV/m dBuV/m dB
2375.80 S Average 28.26 -1.68 26.58 54.00 -27.42
2375.80 S Peak 48.71 -1.68 47.03 74.00 -26.97
2390.00 E Average 28.18 -1.74 26.44 54.00 -27.56
2390.00 E Peak 44.59 -1.74 42.85 74.00 -31.15
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Operation Band :BLE Test Date :2017-07-19
Fundamental Frequency :2402 MHz Temp./Humi. :21deg C/61RH
Operation Mode :Bandedge CH LOW Engineer :Tin

EUT Pol. :E2 Plane Measurement Antenna Pol. :HORIZONTAL

Level (dBuV/m)

17
110
’ A
NCC LPOD02-PK
70
EWWJ“H 'C LPO0OR-AV
30
10
0510 2330. 2350. 2370. 2390. 2410
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/EIS PK/QP/AV dBuV dB dBuV/m dBuV/m dB
2375.50 S Average 28.57 -1.68 26.89 54.00 -27.11
2375.50 S Peak 56.02 -1.68 54.34 74.00 -19.66
2390.00 E Average 28.37 -1.74 26.63 54.00 -27.37
2390.00 E Peak 50.65 -1.74 48.91 74.00 -25.09
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Operation Band :BLE Test Date :2017-07-19
Fundamental Frequency :2480 MHz Temp./Humi. :21deg C/61RH
Operation Mode :Bandedge CH HIGH Engineer :Tin
EUT Pol. :E2 Plane Measurement Antenna Pol. :VERTICAL

11_',Leurel (dBuV/m})

110

90

/—\ NCC! LP0002-PK
70

NCC LP0O002-AV

%

30
10
Voars 2430, 2485, 2490. 2495, 2500
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/EIS  PK/QP/AV dBuV dB dBuV/m dBuV/m dB
2483.50 E Average 29.47 -1.62 27.85 54.00 -26.15
2483.50 E Peak 56.44 -1.62 54.82 74.00 -19.18
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Operation Band :BLE Test Date :2017-07-19
Fundamental Frequency :2480 MHz Temp./Humi. :21deg C/61RH
Operation Mode :Bandedge CH HIGH Engineer :Tin
EUT Pol. :E2 Plane Measurement Antenna Pol. :HORIZONTAL
11_',Le|.rel (dBuV/m})
110
90
NCC, LP0002-PK
70
\\g
i o NCC LP0002-AV
30
10
Vs 2480. 2485. 2430. 2495, 2500
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/IHIE/S  PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
2483.50 E Average 32.07 -1.62 30.45 54.00 -23.55
2483.50 E Peak 62.35 -1.62 60.73 74.00 -13.27
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11. # 5 BAZER

11.1 i * &8
#d NCC i34 F g T 48 PR 45 3.10.1.6(2) (B)*R %> e d 2 B J st At * 47
TR Eq SKHZAEE N o F PR ET AR B EFHT A I ZTRAETLDEIPN > ¥ 7
7 %+ 8dBm -

112 #F R 2 PlERE

Spectrum Test Cable
Analyzer PAD

EUT

Wooden Table

113 #F2RERIES
Bl:R% # : 3 DoF Controller A 5L LK D100
3414 5 3 kHz AT 10 kHz

Span: 300 kHz Rl ¢/O{J@ {7

BLE mode

Frequency |RFPower Density| Maximum Limit

(MHz) (dBm) (dBm)

2402 -11.82 8

2442 -10.88 8

2480 -13.08 8
* offset 2 dB

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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Test Data Plot
CHLow # % B £ Rl &

Agilent Spectrim Anabyrer - St G4

e R I % ALIGH 05: 3924 P Juls, 2007 F

Center Freq 2.402004500 GHz Avg Typs: Lag-Pur ‘ ot e
PHO: Wite ' g 1rig: Fres Aun
10 3 Lo BAsten- 30 B

f 9 ’ Auto Tune
Offset 2 Mkr1 2.4 B8 ;

dB
20,00 dBm

Center Freq
2 402004500 GHz

Start Frog
2401 B54500 GHZ

Stop Freq

2. 402154500 GHz

CF Step
30.000 kHz
fusto Man

Freq Offset
o Hz

Start 240185345 GHz Stop 24021545 GHz
#WRes BW 3.0 KHz #VBW 10 kHz #Sweep 100.0 s (1001 pis)

IM-.—" ETATUS

CHMid# %% ERE

Aggilent Spectrm Anabyrer - Seep 54
L RL 1h Mo D997 0P 25, 207

Center Friegq 2.442000000 GHz Avg Typs: Log-Pwr RaiE Fraquency
PHO: Wite ' g 1rig: Fres Aun
1 Giin; Lo Afsten 30 b

Offest 5 MEr1 2.445

dB
20,00 dBm

Center Freg
2 442000000 GHz

Start Freq
2 A41BEDD00 GHT

Stop Freq

2. 442150000 GHz

CF Step
30000 kHE
Auto Man

Freq Offset

o Hz

Start 2.44 18500 GHz Stop 2.4421500 GHz
WRes BW 3.0 kKHz #VBW 10 KHz #Sweep 100.0 s (1001 pis)
= ETATUS
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CHHigh# % & £ R &

Agllent Spectrom Analyrer - Seept SA
TG
Center Frieg 2.480005400 GHz

FHO: Wide g 17ig: Fres Run
1F-G iy L Afstenc: 30 o8

Fraguaney

Center Freg
2 ABOD0SAD0 GHZ

Start Freq
2 ATIBSEA00 GHE

Stop Freq
2 480155400 GHz

CF Step
30.000 kHE
fusto Man

Freq Offset
o HE

Start 2. 4798554 GHz Stop 2.4B801554 GHE
HRes BW 3.0 KHz ¥VBW 10 kHz #Sweep 100.0 (1001 pis)

mam BTATUS
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Rl #E RS
Radiated £ 2. fc & B * (Below 1G)

1

=
.
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Radiated £ /p|2- e & B & (Above 1G)

T 111

4
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Please refer to the attached file (EUT Photo)

~ End of Report ~
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