Shenzhen CTL Testing Technology Co., Ltd.

Floor 1-A, Baisha Technology Park, No.3011, Shahexi Road, Nanshan District, Shenzhen, China 518055

Tel: +86-755-89486194 E-mail: cti@ctl-lab.com

Annex for BLE

Test Report No.: CTL2405232051-WF

TABLE OF CONTENTS

I == 1oL 1V o L { o SRS 3
T TESE RESUIL ...t e e e r e e e e e e e e e e e e nennneeeeans 3
PR O = SRS 3

IR 2 o | = 38 = SRS 3

L =T A = o] o [OOSR SRR 4
(2 O 2 OSSR 4

LA o | = 3 = PRSP RP 6

2. Maximum Conducted OUIPUL POWET ......... ... e e e e e e e e e e e e e e nnees 8
2. TESERESUI ...t e e e e e s e e e e e e e e e e e r e e e 8
P20 It T 01 =T PSSR TUPPP 8

DA =Y A €] -1 o] [ USSP PP 9
2.2 POWET .. e e e e e e e e e e annes 9

3. Maximum Power SPeCtral DENSItY .........c.ueiiiiiiiiie e 11
K I =T (= | PP PPS 11
TR g T = T 5 USRS 11

BT =Y A €] -1 o] (PP PSPOPUPR 12
S21PSD..BE ..M ... e e e ar e e s e e e nenaanes 12

4. Unwanted Emissions In Non-restricted Frequency Bands ... 14

e I =YY A Y] UL T 14



Annex for BLE Test Report No.: CTL2405232051-WF

FCCID: 2BKHF-PTWRLSSPRBHB

g O I (T SRR 14
g O O | R 14
R =T A = T ) o S 15
421 1Ref ... M ... W e TR e B e 15

42,2 CSE . ettt e e e 17



Annex for BLE

FCCID: 2BKHF-PTWRLSSPRBHB

1. Bandwidth

1.1 Test Result

Test Report No.: CTL2405232051-WF

1.1.1 OBW
> Frequency 99% Occupied Bandwidth (MHz) .
Mode Type (MHz) ANT Result Limit Verdict
2402 1 1.012 / Pass
1™ SISO 2440 1 1.014 / Pass
2480 1 1.013 / Pass
1.1.2 6dB BW
X Frequency 6dB Bandwidth (MHz) .
Mod9 Type (MHz) ANT Result Limit Verdict
2402 1 0.677 >=0.5 Pass
1™ SISO 2440 1 0.681 >=0.5 Pass
2480 1 0.681 >=0.5 Pass
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Annex for BLE Test Report No.: CTL2405232051-WF
FCCID: 2BKHF-PTWRLSSPRBHB

1.2 Test Graph
1.2.1 OBW
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Annex for BLE

FCCID: 2BKHF-PTWRLSSPRBHB

Test Report No.: CTL2405232051-WF
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Annex for BLE

FCCID: 2BKHF-PTWRLSSPRBHB

1.2.2 6dB BW

Test Report No.: CTL2405232051-WF
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Annex for BLE Test Report No.: CTL2405232051-WF

FCCID: 2BKHF-PTWRLSSPRBHB

1M_HCH_2480MHz_Ant1_NTNV

Ant: Ant1
CENT: 2480 MHz
Span: 2 MHz

~ | VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
SweepTime: 1 ms
Sweep: Continue

-6dB BW:0.68 1TMHz

Maker:

| 1. 2479.846 MHz
-4.29 dBm

QE: 2.2479.988 MHz
5 1.71 dBm
~ "1 3. 2480.327 MHz
—— -4.29 dBm
[
>
g

A e T e e T T e e e e e

-50

-60

_70 ,,,,,,,

—— Trace
-80 T T T T T T T T T
2479.0 2481.0

Frequency (MHz)

Page 7 /19



Annex for BLE

FCCID: 2BKHF-PTWRLSSPRBHB

Test Report No.: CTL2405232051-WF

2. Maximum Conducted Output Power

2.1 Test Result

2.1.1 Power
TX Frequency Maximum Peak Conducted Output Power (dBm) .
Mode Type (MHz) ANT1 Limit Werdict
2402 2.03 <=30 Pass
™ SISO 2440 2.21 <=30 Pass
2480 1.76 <=30 Pass
Note1: Antenna Gain: Ant1: -0.50dB;i;
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Annex for BLE Test Report No.: CTL2405232051-WF
FCCID: 2BKHF-PTWRLSSPRBHB

2.2 Test Graph

2.2.1 Power
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Annex for BLE Test Report No.: CTL2405232051-WF

FCCID: 2BKHF-PTWRLSSPRBHB
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Annex for BLE

FCCID: 2BKHF-PTWRLSSPRBHB

Test Report No.: CTL2405232051-WF

3. Maximum Power Spectral Density

3.1 Test Result

3.1.1 PSD
TX Frequency Maximum PSD (dBm/3kHz) .
Mode Type (MHz) ANTA Limit rdict
2402 -13.86 <=8 Pass
™ SISO 2440 -13.75 <=8 Pass
2480 -14.25 <=8 Pass
Note1: Antenna Gain: Ant1: -0.50dB;i;
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FCCID: 2BKHF-PTWRLSSPRBHB

3.2 Test Graph
3.21 PSD
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Annex for BLE

FCCID: 2BKHF-PTWRLSSPRBHB

Test Report No.: CTL2405232051-WF
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Annex for BLE

FCCID: 2BKHF-PTWRLSSPRBHB

4. Unwanted Emissions In Non-restricted Frequency Bands

4.1 Test Result

Test Report No.: CTL2405232051-WF

4.1.1 Ref
TX Frequency Level of Reference
Mode Type (MHz) ANT
2402 1
1™ SISO 2440 1
2480 1

Note1: Refer to FCC Part 15.247 (d) and ANSI C63.10-2013, the channel contains the maximum PSD level was used to
establish the reference level.

4.1.2 CSE
X Frequency Level of Reference Limit .
Mode Type (MHz) ANT (dBm) (dBm) Verdict
2402 1 2.16 -17.84 Pass
™ SISO 2440 1 2.16 -17.84 Pass
2480 1 2.16 -17.84 Pass

Note1: Refer to FCC Part 15.247 (d) and ANSI C63.10-2013, the channel contains the maximum PSD level was used to
establish the reference level.
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Annex for BLE

Test Report No.: CTL2405232051-WF

FCCID: 2BKHF-PTWRLSSPRBHB

4.2 Test Graph

4.2.1 Ref
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FCCID: 2BKHF-PTWRLSSPRBHB
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Annex for BLE

Test Report No.:

FCCID: 2BKHF-PTWRLSSPRBHB

4.2.2 CSE

CTL2405232051-WF

1M_LCH_2402MHz_Ant1_NTNV

Frequency (MHz)

Ant: Ant1
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
10 R VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 2001
04 _.| SweepTime: 9.6 ms
Sweep: Continue
10 4
Limit=-17.84 dBm
Maker:
— =20 9~ 1. 2399.900 MHz
3 -37.31 dBm
o 2. 2400.000 MHz
3 -37.12 dBm
:" _30 ™ —
2]
>
()]
_50 -
-60 -
_70 -4
— Trace
| — Limit
-80 T T T T T T T
2310.0 2410.0
Frequency (MHz)
1M_LCH_2402MHz_Ant1_NTNV
10 Ant: Ant1
Start: 30 MHz
Stop: 256 GHz
RBW: 100 kHz
or—F VBW.: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
—-10 4~ SweepTime: 2.39 s
Sweep: Continue
_20 e
Limit=-17 84 dBm
Maker:
B e e 1. 2402.150 MHz
3 -0.88' dBm
fea) 2.4804.264 MHz
5 -51.89 dBm
= =40 - e
[
% |
2‘
— 50 1-- &
| —— Trace
| | —— Limit
-90 T T T T T T T
30.0 25000.0

Page 17 /19




Annex for BLE Test Report No.: CTL2405232051-WF

FCCID: 2BKHF-PTWRLSSPRBHB
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FCCID: 2BKHF-PTWRLSSPRBHB
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