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 Bluetooth Low Energy

Test Report No.: CTL2412093061-WF

TABLE OF CONTENTS

L. DULY CYCIE ettt 3
1.2 TESE RESUIL ...ttt e e e e e ettt e e e e e e st r e e e e e e e e e e e e e s 3
T Y o | o PP TP PP UPPPPTRPPPPIN 3

R =T 1 7= o] o O PP TSP TP T PP TPTTRPPPRRRPRRPRPPN 4
LZBIFATEL ... e rrec e rrn e rreners e e 8 e T e e e een s T et e erenassernnnnssernennensenennsrnenns 4

2. BANAWITLN ...ttt e e e e e et e e e et e e e e e e e e e e e e e s 6
2. L TESE RESUIT ... 6

2 0 R © =1 PSP P P PUPPPPP 6

B0 T o | = = 6

p A =1 A €] - o PSPPSR 7
A T © ] = 1 USSP 7

A o | = 3 = 1V 9

3. Maximum Conducted OULIPUL POWET ..........oouiiiiiii et s e e e e e e e ar e e e e 11
Sl TESERESUIL ...ttt e e e e et e et e e e e e e e 11
TR 0 o = PP PP PUUPPPPTPPPTRR 11

3.2 TSt Gra PN ... 12

B T2t o 1T PSP PPTR 12

4. Maximum POWer SPECIIal DENSILY .......cuviiiiiiiiiiiiiiiiiiiiiiiiie ettt 14
AL TESERESUIL .. 14
I T ] B PP PRSPPI 14

Page 1/22



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

.............................................................................................................................. 15
.............................................................................................................................. 15

5. Unwanted Emissions In Non-restricted Frequency Bands.............coouiiiiiiieiiiiceiiiiiies e 17
B.L TESE RESUIL ... 17
S0 I = T 17

T A 00T PP P UUPPPPTTPPTRR 17

5.2 TSt Gra PN ... 18

LG 200 L PP 18

I O ) TP PUPPPRT 20

Page 2/ 22



Annex for Bluetooth Low Energy

FCCID: 2AOM3-R11RING

1. Duty Cycle

1.1 Test Result

Test Report No.: CTL2412093061-WF

1.1.1 Antl
Antl
Mode TX Frequency T_on Period Duty Cycle D_uty Cycle I\/!ax_. DC
Type (MHz) (ms) (ms) (%) Correction Factor (dB) Variation (%)
2402 2.211 2.500 88.44 0.53 0.03
M SISO 2440 2.211 2.499 88.48 0.53 0.03
2480 2.211 2.500 88.44 0.53 0.03
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Annex for Bluetooth Low Energy
FCCID: 2A0OM3-R11RING

1.2 Test Graph

1.2.1 Antl

Test Report No.: CTL2412093061-WF

IM_LCH_2402MHz_Antl_NTNV

Ant: Ant1

CENT: 2402 MHz
Span: 0 Hz
RBW: 8 MHz
VBW: 8 MHz
Detector: Peak
TraceType: Clear

Level (dBm)

 SweepPoint: 30001
|| SweepTime: 26 ms
Sweep: Single

DC: 88.44%
|| Maker:

—— Trace

Time (ms)

IM_MCH_2440MHz_Antl_NTNV

Ant: Ant1
CENT: 2;!'40 MHz

VBW: 8 MHz
Detector: Peak
TraceType: Clear

Level (dBm)

SweepPoint: 30001
_| SweepTime: 26 ms
Sweep: Single

DC: 88.48%
| Maker

Time (ms)

Page 4/ 22




Annex for Bluetooth Low Energy Test Report No.: CTL2412093061-WF

FCCID: 2AOM3-R11RING
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Annex for Bluetooth Low Energy

FCCID: 2AOM3-R11RING

2. Bandwidth

2.1 Test Result

Test Report No.: CTL2412093061-WF

2.1.1 OBW
X Frequency 99% Occupied Bandwidth (MHz) .
Mode Type (MHz) ANT Result Limit it
2402 1 1.021 / Pass
M SISO 2440 1 1.022 / Pass
2480 1 1.024 / Pass
2.1.2 6dB BW
TX Frequency 6dB Bandwidth (MHz) .
Pt Type (MHz) ANT Result Limit Verdict
2402 1 0.670 >=0.5 Pass
1M SISO 2440 1 0.687 >=0.5 Pass
2480 1 0.668 >=0.5 Pass
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Annex for Bluetooth Low Energy

FCCID: 2AOM3-R11RING

2.2 Test Graph

2.2.1 OBW

Test Report No.: CTL2412093061-WF

IM_LCH_2402MHz_Antl_NTNV

Level (dBm)

Frequency (MHz)

2 Ant: Ant1
CENT: 2402 MHz
Span: 3 MHz
RBW: 30 kHz
10 4 e VB! 91 z
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
0 SweepTime: 3.2 ms
Sweep: Continue
99% OBW=1.021 MHz
-10 1 Maker
1. 2401.505 MHz
-14.77 dBm
2.2402.526 MHz
_ =20 -15.20 dBm
£
om
o
~ -30 1
(]
>
5
-40
_60 e
— Trace
-80 T T T T T T T
2400.5 2403.5
Frequency (MHz)
IM_MCH_2440MHz_Antl_NTNV
2y Ant: Ant1
CENT: 2440 MHz
Span Hz
RBW: 30 kHz
10 e e VBW: 91 kHz

Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
SweepTime: 3.2 ms
Sweep: Continue

99% OBW=1.022 MHz
Maker
1. 2439.503 MHz

-14.46 dBm
2.2440.525 MHz
-14.41 dBm

_60 4 e
) . ———-—-._., ——L e, e e .- -l - LiEL.L.
—— Trace
-80 T T
2438 5 24415

Page 7/ 22




Annex for Bluetooth Low Energy Test Report No.: CTL2412093061-WF

FCCID: 2AOM3-R11RING
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Annex for Bluetooth Low Energy

FCCID: 2AOM3-R11RING

2.2.2 6dB BW

Test Report No.: CTL2412093061-WF

IM_LCH_2402MHz_Antl_NTNV
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Annex for Bluetooth Low Energy Test Report No.: CTL2412093061-WF

FCCID: 2AOM3-R11RING

1M_HCH_2480MHz_Antl_NTNV
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Annex for Bluetooth Low Energy Test Report No.: CTL2412093061-WF

FCCID: 2AOM3-R11RING

3. Maximum Conducted Output Power

3.1 Test Result

3.1.1 Power
TX Frequency Maximum Peak Conducted Output Power (dBm) 1
Mode Type (I\?IHZ) ANT1 Limit Ok
2402 2.59 <=30 Pass
1M SISO 2440 3.31 <=30 Pass
2480 3.25 <=30 Pass
Notel: Antenna Gain: Antl: -4.22dBi;
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Annex for Bluetooth Low Energy Test Report No.: CTL2412093061-WF
FCCID: 2A0OM3-R11RING

3.2 Test Graph

3.2.1 Power

IM_LCH_2402MHz_Antl_NTNV

30 Ant: Ant1
CENT: 2402 MHz
S%an 3 MHz
RBW: 1 MHz
VBW: 3 MHz
Detector: Peak
TraceType: MAX Hold
AverageCount: 1
SweepPoint: 1001
SweepTime: 1 ms
Sweep: Continue
AverageType: RMS
Power: 2.53dBm
~| Maker
1. 2401.775 MHz
| | | | | | | | | 259 dBm
21 N R T T R A
o | | | | | | | | |
Z | | | | | | | | |
: =304 5 T I T T
s | | | | | | | | |
S04 e e S E— I — ——
e S S e e S
B B e I e N R s
T N S — I S — S S —
sl T - T S
| | | ! ! ! ! ! | — Trace
-90 T T T T T T T T
2400.5 2403.5
Frequency (MHz)
IM_MCH_2440MHz_AntL_NTNV
£y Ant: Ant1
CENT: 2440 MHz
Span: 3 MHz
20 RBW: 1 MHz
VBW: 3 MHz
Detector: Peak
TraceType: MAX Hold
10 4 AverageCount: 1
SweepPoint: 1001
SweepTime: 1 ms
Sweep: Continue
01 AverageType: RMS
Power: 3.31dBm
=10 1 Maker
1.2439.751 MHz
3.31 dBm
c -20
om
o
= 30
(]
F
-1 —40
e e e e S
B e R e R s B
T N S — I S — S S —
s T - T S
| | | ! ! ! ! ! | — Trace
-90 T T T T T T T T T
2438.5 24415

Frequency (MHz)

Page 12/ 22



Annex for Bluetooth Low Energy Test Report No.: CTL2412093061-WF

FCCID: 2AOM3-R11RING

1M_HCH_2480MHz_Antl_NTNV
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Annex for Bluetooth Low Energy

FCCID: 2AOM3-R11RING

4. Maximum Power Spectral Density

4.1 Test Result

Test Report No.: CTL2412093061-WF

4.1.1 PSD
TX Frequency Maximum PSD (dBm/3kHz) '
Mode Type (MHz) ANT1 Limit perdict
2402 -71.72 <=8 Pass
1M SISO 2440 -7.00 <=8 Pass
2480 -7.06 <=8 Pass
Notel: Antenna Gain: Antl: -4.22dBi;

Page 14/ 22




Annex for Bluetooth Low Energy

FCCID: 2AOM3-R11RING

4.2 Test Graph

4.2.1 PSD

Test Report No.: CTL2412093061-WF
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Annex for Bluetooth Low Energy Test Report No.: CTL2412093061-WF

FCCID: 2AOM3-R11RING
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Annex for Bluetooth Low Energy

FCCID: 2A0OM3-R11RING

Test Report No.: CTL2412093061-WF

5. Unwanted Emissions In Non-restricted Frequency Bands

5.1 Test Result

5.1.1 Ref
TX Frequency Level of Reference
Mode Type (MH2) ANT (dBm)
2402 1 2.40
M SISO 2440 1
2480 1 3.08

Notel: 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.

5.1.2 CSE
X Frequency Level of Reference Limit .
Mode Type (MHz) ANT (dBm) (dBm) Verdict
2402 1 3.13 -16.87 Pass
M SISO 2440 1 3.13 -16.87 Pass
2480 1 3.13 -16.87 Pass

Notel: 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 Bluetooth Low Energy Test Report No.: CTL2412093061-WF
FCCID: 2A0OM3-R11RING

5.2 Test Graph

5.2.1 Ref
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Annex for Bluetooth Low Energy Test Report No.: CTL2412093061-WF

FCCID: 2AOM3-R11RING
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Annex for Bluetooth Low Energy

FCCID: 2AOM3-R11RING

5.2.2 CSE

Test Report No.: CTL2412093061-WF
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Annex for Bluetooth Low Energy

FCCID: 2AOM3-R11RING

Test Report No.: CTL2412093061-WF

1M_MCH_2440MHz_AntLl_NTNV

Ant: Ant1
Start: 30 MHz
1 Stop: 25 GHz
[} RBW: 100 kHz
01 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
-10 SweepTime: 2.39 s
Sweep: Continue
Limit=-16.87 dBm
=20 4 Maker
1. 2439.605 MHz
-0.04 dBm
2.4880.839 MHz
— —30 1 -46.74 dBm
£
S
= 40 1 2
(o]
>
3 L
— 50 1
_60 -
_70 -
_80 -
— Trace
90 — Limit
30.0 25000.0
Frequency (MHz)
1M _HCH_2480MHz_Antl NTNV
2Y Ant: Ant1
Start: 2472 MHz
Stop: 25600 MHz
RBW: 100 kHz
10 1 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
0 SweepTime: 2.73 ms
Sweep: Continue
Limit=-16.87 dBm
=10 1 Maker:
1. 2483.760 MHz
-36.73 dBm
2. 2483.500 MHz
. =20 1 -41.63 dBm
£
om
o
— =30 1 p
[
>
3 L]
= 40 4 r
_50 -
_60 -
_?0 -
— Trace
80 — Limit
2472.0 2500.0
Frequency (MHz)

Page 21/ 22




Annex for Bluetooth Low Energy

FCCID: 2AOM3-R11RING

Test Report No.: CTL2412093061-WF
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