Shenzhen CTL Testing Technology Co., Ltd.

FI.A1, Bldg.A3, No.2533 GuanGuang Road, Fenghuang Community

Fenghuang Street, Guangming District, Shenzhen, Guangdong, PR.C
Tel: +86-755-89486194 E-mail: ctl@ctl-lab.com

Annex for Bluetooth

Test Report No.: CTL2606232061-WF

TABLE OF CONTENTS

L BANAWIOTN ...ttt e et e e e e e e e e e e e 3
1.2 TESE RESUIL ...ttt e e e e e ettt e e e e e s e e et e e e e e e e e e e e s 3
TR PRSP TPPPIN 3

R 22 0T | = = SRS 3

A =TS €T o] o P SSPPPPTPPIR 5
12,0 OB N et e e e et e e e et e e e e e e e e eeb e e eet e e eeraaaaaees 5

2 T | PRSP 11

2. Maximum ConducCted OULPUL POWET ........ccoiiiiiiiiie e eee et e e e e e e e e et e s e e e e e e e aeraa e e eeaaas 17
2.1 TESERESUIL ...ttt e et e et e e e e e e e e e e e 17

P N R o = TP P PSR PPPPPTPPPTRR 17

3. Carrier FreqUeNCY SEPAIATION............iiiiiiiieee e 18
Ll TESERESUIL ...ttt e e e e e et e e e e e e e e e e e 18

K F0t 0 N o | o R TP PP TUPPPRT 18

3 2 TSt Gra PN ... 19

I FZ 0 N o 1 o RSP UPPPR 19

4. Number of HOPPING FrEQUENCIES .......oevviiiiiiiiiiiiiiiieeeeeeee ettt ettt ettt et e e e e e e e e e e e e e e eeeees 22
4.1 TeSERESUIL .. 22
I T 0] o ] N 1] o PSPPSR SPPPPP 22

A =2 ] =T ] o PSP 23

i I o] o1 o] N\ U ] o ¢ U TSP PP PPPPR 23



Annex for Bluetooth Test Report No.: CTL2606232061-WF

FCCID: 2AJ9K-UT2612

5. Time of OccupancCy (DWEII TIME) ...uuuuuii e e e e e e s s e e e e e e e eera e e eeaes 26
B.L TESE RESUIL ... 26
L0 0 N o | o R U UPPPRT 26

LA =1 A - o USRS 27
L0 N ¢ | o R PP PP UUPPPPTPPPTRTR 27

6.1 TESE RESUIL ... 37
G0 0 = 37

LT B 00 ) TSP TUPPPRT 37

8.2 TS GraPN ... 39
01 (= 39

8. 2.2 S it e et e e e e e et e e e a e e rea e e eeaans 48

2/59



Annex for Bluetooth

FCCID: 2AJ9K-UT2612

1. Bandwidth

1.1 Test Result

Test Report No.: CTL2606232061-WF

1.1.1 OBW
5 . .
Vode T-;I)O(e Fr?&:{;‘cy P_?;;(eet ANT 99% Occupied BandW|d.th.(MHz) Verdict
Result Limit
2402 DH5 1 0.865 / Pass
GFSK SISO 2441 DH5 1 0.860 / Pass
2480 DH5 1 0.865 / Pass
2402 2DH5 1 1.164 / Pass
Pi/4ADQPSK | SISO 2441 2DH5 1 1.162 / Pass
2480 2DH5 1 1.163 / Pass
2402 3DH5 1 1.177 / Pass
8DPSK SISO 2441 3DH5 1 1.169 / Pass
2480 3DH5 1 1.172 / Pass
1.1.2 20dB BW
Vode X Frequency | Packet ANT 20dB Bandwidth (MHZz) Verdict
Type (MHz) Type Result Limit
2402 DH5 1 0.920 / Pass
GFSK SISO 2441 DH5 1 0.921 / Pass
2480 DH5 1 0.904 / Pass
2402 2DH5 1 1.239 / Pass
Pi/4ADQPSK | SISO 2441 2DH5 1 1.246 / Pass
2480 2DH5 1 1.246 / Pass
8DPSK SISO 2402 3DH5 1 1.259 / Pass
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1.2 Test Graph
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Test Report No.: CTL2606232061-WF
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8DPSK_3DH5_HCH_2480MHz_Antl_NTNV
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1.2.220dB BW
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Pi/4ADQPSK_2DH5_MCH_2441MHz_Antl_NTNV
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FCCID: 2AJ9K-UT2612

8DPSK_3DH5_HCH_2480MHz_Antl_NTNV
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FCCID: 2AJ9K-UT2612

Test Report No.: CTL2606232061-WF

2. Maximum Conducted Output Power

2.1 Test Result

2.1.1 Power
Maximum Peak Conducted Output Power
Mose | [TX | Freduency | Packe (¢Bm) Verdict
ANT1 Limit

2402 DH5 -1.03 <=30 Pass
GFSK SISO 2441 DH5 -1.28 <=30 Pass
2480 DH5 -1.80 <=30 Pass
2402 2DH5 -0.22 <=20.97 Pass
Pi/ADQPSK | SISO 2441 2DH5 -0.46 <=20.97 Pass
2480 2DH5 -1.03 <=20.97 Pass
2402 3DH5 0.03 <=20.97 Pass
8DPSK SISO 2441 3DH5 -0.25 <=20.97 Pass
2480 3DH5 -0.79 <=20.97 Pass

Notel: Antenna Gain: Antl: 2.70dBi;
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FCCID: 2AJ9K-UT2612

3. Carrier Frequency Separation

3.1 Test Result

Test Report No.: CTL2606232061-WF

3.1.1 Antl
Antl
Mode T;;(e Fr((aI\CjIlIJ_Ile)lcy P_?;::t Channt;lvliez;;aration 20dB(IsA?_|nZ(;width (kjlr:;t) verdict
GFSK SISO HOPP DH5 1.006 0.921 >=0.921 Pass
Pi/ADQPSK| SISO HOPP 2DH5 1.006 1.246 >=0.831 Pass
8DPSK SISO HOPP 3DH5 0.989 1.262 >=0.841 Pass
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3.2 Test Graph
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FCCID: 2AJ9K-UT2612

Test Report No.: CTL2606232061-WF

4. Number of Hopping Frequencies

4.1 Test Result

4.1.1 HoppNum

X Frequency Packet Num of Hopping Frequencies _
Mode Verdict
Type (MHz) Type ANTL Limit
GFSK SISO HOPP DH5 79 >=15 Pass
Pi/ADQPSK SISO HOPP 2DH5 79 >=15 Pass
8DPSK SISO HOPP 3DH5 79 >=15 Pass
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4.2 Test Graph

4.2.1 HoppNum
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FCCID: 2AJ9K-UT2612

8DPSK_3DH5_HOPP_Antl_NTNV
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5. Time of Occupancy (Dwell Time)

5.1 Test Result

Test Report No.: CTL2606232061-WF

5.1.1 Antl
Antl
Mode _I_TX FrequencyPacket S?:g:?;ilc;TJIC;L Obsgrvation NuOrEsogrS:tlizenin ?ilrvr(latlel Limit Verdict
ype| (MHz) | Type (ms) Period (s) Period (ms) (ms)
DH1 0.414 31.600 320 132.480 |<=400| Pass
GFSK |[SISO| HOPP | DH3 1.668 31.600 162 270.216 |<=400| Pass
DH5 2.916 31.600 97 282.852 |<=400| Pass
2DH1 0.422 31.600 319 134.618 |<=400| Pass
Pi/4ADQPSK|SISO| HOPP |2DH3 1.676 31.600 161 269.836 [<=400| Pass
2DH5 2.922 31.600 100 292.200 [<=400| Pass
3DH1 0.428 31.600 320 136.960 |<=400| Pass
8DPSK [SISO| HOPP |[3DH3 1.678 31.600 162 271.836 |<=400| Pass
3DH5 2.932 31.600 106 310.792 [<=400| Pass
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5.2 Test Graph

5.2.1 Antl

Test Report No.: CTL2606232061-WF
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Test Report No.: CTL2606232061-WF

GFSK_DH5_HOPP_Antl_NTNV

-10 4

-20

-30

Level (dBm)

-80 -

Ant: Ant1

CENT: 2441 MHz

Span: 0 Hz

RBW: 1 MHz
VBW: 1 MHz

R Detector: Peak

TraceType: Clear

SweepPoint: 10001

SweepTime: 20 ms

Sweep: Single

Time of Pulse

—— Trace

200
Time (ms)

GFSK_DH5_HOPP_Antl_NTNV

Level (dBm)

Ant: Ant1

CENT: 2441 MHz
Span: 0 Hz

RBW: 100 kHz

VBW: 100 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
SweepTime: 31.6s
Sweep: Single

Number of Pulse
97

Dwell Time
282.852ms

—— Trace

316
Time (s)

30/59




Annex for Bluetooth Test Report No.: CTL2606232061-WF

FCCID: 2AJ9K-UT2612

Pi/ADQPSK_2DH1_HOPP_Antl_NTNV

Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
RBW: 1 MHz
01 VBW: 1 MHz

m Detector: Peak

TraceType: Clear

SweepPoint: 10001
-10 A SweepTime: 20 ms
Sweep: Single

Time of Pulse
=20 4 H : + 0.422ms

Level (dBm)
&

-60

-70

-80

90 ; ; ; ; ; ; I ; I —— Trace

0.0 20.0
Time (ms)
Pi/4ADQPSK_2DH1_HOPP_Antl_NTNV
10 Ant: Ant1

CENT: 2441 MHz
REW T80
VBW: 100 kHz

Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
SweepTime: 31.6s
Sweep: Single

Number of Pulse
319

Dwell Time
134.618ms

Level (dBm)

—— Trace

- t t t : : : T : T e
Time (s)

31/59



Annex for Bluetooth Test Report No.: CTL2606232061-WF

FCCID: 2AJ9K-UT2612

Pi/ADQPSK_2DH3_HOPP_Antl_NTNV

Ant: Ant1

CENT: 2441 MHz

Span: 0 Hz

RBW: 1 MHz

01 VBW: 1 MHz

m Detector: Peak
TraceType: Clear

SweepPoint: 10001

-10 SweepTime: 20 ms

Sweep: Single

Time of Pulse
=20 1 T ] T 1.676ms

Level (dBm)
&

-60
-70
-80
—— Trace
-90 T T T T T T T T T
0.0 20.0
Time (ms)
Pi/4ADQPSK_2DH3 _HOPP_Antl_NTNV
10 Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
RBW: 100 kHz
0 VBW: 100 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
SweepTime: 31.6s
Sweep: Single
Number of Pulse
161
Dwell Time
269.836ms
€
[a0]
=
v
>
(]
—
O |
— Trace
-90 T T T T T T T T T 1
0.0 316

Time (s)

32/59



Annex for Bluetooth

FCCID: 2AJ9K-UT2612

Test Report No.: CTL2606232061-WF

Pi/ADQPSK_2DH5_HOPP_Antl_NTNV

Level (dBm)
&

Ant: Ant1

CENT: 2441 MHz

Span: 0 Hz

RBW: 1 MHz
VBW: 1 MHz

m Detector: Peak

TraceType: Clear

SweepPoint: 10001

SweepTime: 20 ms

Sweep: Single

Time of Pulse

—— Trace

200
Time (ms)

Pi/4ADQPSK_2DH5_HOPP_Antl_NTNV

Level (dBm)

Ant: Ant1

CENT: 2441 MHz
Span: 0 Hz

RBW: 100 kHz

VBW: 100 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
SweepTime: 31.6s
Sweep: Single

Number of Pulse
100

Dwell Time
292 2ms

—— Trace

316
Time (s)

33/59




Annex for Bluetooth

FCCID: 2AJ9K-UT2612

Test Report No.: CTL2606232061-WF

8DPSK_3DH1_HOPP_Antl_NTNV

Level (dBm)
s

Ant: Ant1

CENT: 2441 MHz
Span: 0 Hz

RBW: 300 kHz
VBW: 300 kHz
Detector: Peak
TraceType: Clear
SweepPoint: 10001
SweepTime: 20 ms
Sweep: Single

Time of Pulse

—— Trace

200

Level (dBm)

Time (ms)
8DPSK_3DH1_HOPP_Antl NTNV
10 Ant: Apﬂ

RBW: 100 kHz

VBW: 100 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
SweepTime: 31.6s
Sweep: Single

Number of Pulse
320

Dwell Time
136.96ms

—— Trace

316
Time (s)

34 /59




Annex for Bluetooth Test Report No.: CTL2606232061-WF

FCCID: 2AJ9K-UT2612

8DPSK_3DH3_HOPP_Antl_NTNV

Ant: Ant1
CENT: 2441 MHz
an: 0 Hz
0 RBW: 300 kHz

VBW: 300 kHz
Detector: Peak
TraceType: Clear

-10 4 SweepPoint: 10001
SweepTime: 20 ms
Sweep: Single

-20 i i i Time of Pulse

=30

-40

Level (dBm)

—— Trace

-100 : : : . . . : . :
0.0 20.0
Time (ms)
8DPSK_3DH3 HOPP_Antl_NTNV
10 Ant: Ant1

CENT: 2441 MHz
RBW 007z

0 VBW: 100 kHz

Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
SweepTime: 31.6s
Sweep: Single

Number of Pulse
162

Dwell Time
271.836ms

—— Trace

0.0 316
Time (s)

35/59



Annex for Bluetooth Test Report No.: CTL2606232061-WF

FCCID: 2AJ9K-UT2612

8DPSK_3DH5_HOPP_Antl_NTNV

10 Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
RBW: 300 kHz
01 VBW: 300 kHz

Detector: Peak
TraceType: Clear
SweepPoint: 10001
-10 SweepTime: 20 ms
Sweep: Single

Time of Pulse

Level (dBm)
s

—— Trace
0.0 20.0
Time (ms)

8DPSK_3DH5_HOPP_Antl_NTNV

Ant: Ant1

CENT: 2441 MHz
Span: 0 Hz

RBW: 100 kHz

0 VBW: 100 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
SweepTime: 31.6s
Sweep: Single

Number of Pulse
106

Dwell Time
310.792ms

Level (dBm)

—— Trace

-90 + T T T T T T T T T 1

0.0 316
Time (s)

36 /59



Annex for Bluetooth

FCCID: 2AJ9K-UT2612

6. Unwanted Emissions In Non-restricted Frequency Bands

6.1 Test Result

Test Report No.: CTL2606232061-WF

6.1.1 Ref
TX Frequency Packet Level of Reference
M ANT
ode Type (MHz) Type (dBm)
2402 DH5 1 -1.66
2441 DH5 1 -1.88
GFSK SISO 2480 DH5 1 -2.40
-1.22
HOPP DH5 i
-1.22
2402 2DH5 1 -1.95
2441 2DH5 1 -2.09
Pi/ADQPSK SISO 2480 2DH5 1 -2.74
-1.64
HOPP 2DH5 1
-1.64
2402 3DH5 1 -1.93
2441 3DH5 1 -2.19
8DPSK SISO 2480 3DH5 1 -2.73
-1.83
HOPP 3DH5 1
-1.83
6.1.2 CSE
TX Frequency | Packet Level of Reference Limit .
M ANT Vv
goe Type Type (dBm) (dBm) erdict
DH5 1 -1.66 -21.66 Pass
GFSK SISO
DH5 1 -1.88 -21.88 Pass
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Test Report No.: CTL2606232061-WF

2480 DH5 1 -2.40 -22.40 Pass
-1.22 -21.22 Pass
HOPP DH5 1
-1.22 -21.22 Pass
2402 2DH5 1 -1.95 -21.95 Pass
2441 2DH5 1 -2.09 -22.09 Pass
Pi/ADQPSK | SISO 2480 2DH5 1 -2.74 -22.74 Pass
-1.64 -21.64 Pass
HOPP 2DH5 1
-1.64 -21.64 Pass
2402 3DH5 1 -1.93 -21.93 Pass
2441 3DH5 1 -2.19 -22.19 Pass
8DPSK SISO 2480 3DH5 1 -2.73 -22.73 Pass
-1.83 -21.83 Pass
HOPP 3DH5 1
-1.83 -21.83 Pass
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6.2 Test Graph

6.2.1 Ref
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Test Report No

. CTL

2606232061-WF
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Pi/4ADQPSK_2DH5_MCH_2441MHz_Antl_NTNV

Ant: Ant1
CENT: 2441 MHz
H

TraceType: MAX Hold
SweepPoint: 1001
SweepTime: 1 ms
Sweep: Continue

Maker:
“| 1. 2440.995 MHz
-2.09 dBm

Level (dBm)

H | —— Trace
2439.8 24422
Frequency (MHz)

Pi/ADQPSK_2DH5_HCH_2480MHz_Antl_NTNV

Ant: Ant1
CENT: 2480 MHz
H

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

Maker
1. 2479.993 MHz
-2.74 dBm

Level (dBm)

— Trace

24788 24812

Frequency (MHz)

43/59



Annex for Bluetooth

FCCID: 2AJ9K-UT2612

Test Report No.: CTL2606232061-WF

Pi/ADQPSK_2DH5_HOPP_Antl_NTNV

10 | Ant: Ant1
| CENT: 2440 MHz
| Span: 100 MHz
11 RBW: 100 kHz
L s B e s s S I AR VBW.: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 2001
—10 - ] SweepTime: 9.6 ms
Sweep: Continue
| | Maker:
e e s s | 1.2431.000 MHz
-1.64 dBm
1
£
S
: 40 +-——+ e e T B
(] |
> '
o i
— _50 . ....................................................‘..........................‘............. ..........................
-60 :
=70 ; il
R S
‘ —— Trace
-90 T T T T T T T
2390.0 2490.0
Frequency (MHz)
Pi/4DQPSK_2DH5 HOPP_Antl_NTNV
10 | Ant: Ant1
| CENT: 2440 MHz
| Span: 100 MHz
11 RBW: 100 kHz
O VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 2001
T SRS T ARk LAl Lt SRR . . R . St 1 e .0 . SweepTime: 9.6 ms
! Sweep: Continue
| Maker:
2 e s s o s | I 1.2431.000 MHz
| -1.64 dBm
T T e S A |
E |
% |
: 40 4
14 i
= i
3 i
_50 I | e B e e T I
[TV, NN SO SOURN S S O R S S—— |
_70 ,,,,,,,l,,,,,,,,,,,,),,,,,,,,,,,,,l,,,,,,,,,,,,t,,,,,,,,,,,,41 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, !
Y7, SRR RN OSSN R S S S A—— S——
‘ — Trace
-90 T T T T T T T
2390.0 2490.0
Frequency (MHz)

44 /59




Annex for Bluetooth Test Report No.: CTL2606232061-WF

FCCID: 2AJ9K-UT2612

8DPSK_3DH5_LCH_2402MHz_Ant1l_NTNV

Ant: Ant1
CENT: 2402 MHz
H

TraceType: MAX Hold
SweepPoint: 1001
SweepTime: 1 ms

Sweep: Continue

Maker:
~] 1. 2401.995 MHz
-1.93 dBm

Level (dBm)

H | —— Trace
2400.8 2403.2
Frequency (MHz)

8DPSK_3DH5_MCH_2441MHz_Antl_NTNV

Ant: Ant1
CENT: 2441 MHz
H

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

Maker:
1. 2440.995 MHz
-2.19 dBm

Level (dBm)

—— Trace

T T
2439.8 24422

Frequency (MHz)

45 /59



Annex for Bluetooth Test Report No.: CTL2606232061-WF

FCCID: 2AJ9K-UT2612

8DPSK_3DH5_HCH_2480MHz_Antl_NTNV

Ant: Ant1
CENT: 2480 MHz
H

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

-10 4

| | | | | | | | | Maker
L e S S R e (LA T T
2.73'dBm

-30

40 A

Level (dBm)

_50 -
L
e ..,

T .- B S — S — —

s s s | | | | | | — Tracs
-90 r r
2478.8 24812
Frequency (MHz)

8DPSK_3DH5_HOPP_Antl_NTNV

Ant: Ant1
CENT: 2440 MHz

VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
| i : | SweepPoint: 2001
10 4 - R Ay L L T O T e L LD R | SweepTime: 9.6 ms

i i 1 ] | | | | | Sweep: Continue

i i i | | | | | | Maker
T R A B — e | E— 1.2404.000 MHz
! ! i | | | “1.83'dBm

B .-, s -

e

Level (dBm)

T
L
.. . A

R e e S

; ; ; s ‘ s s s | — Trace
-90 t T
2390.0 2490.0
Frequency (MHz)

46 /59




Annex for Bluetooth Test Report No.: CTL2606232061-WF

FCCID: 2AJ9K-UT2612

8DPSK_3DH5_HOPP_Antl_NTNV

Ant: Ant1
CENT: 2440 MHz

T e S B — I I — R VBW: 300 kHz
i i i | | i | | | Detector: Peak
TraceType: MAX Hold
| i ! | SweepPoint: 2001
10 4 - Ay L T A O T e LDV R | SweepTime: 9.6 ms
1 i { | | | | | | Sweep: Continue

Maker:
1. 2404.000 MHz
-1.83 dBm

Level (dBm)
&

-60
-70
T NS i l it iES s A e R
—— Trace
-90
2390.0 2490.0

Frequency (MHz)

47 /59



Annex for Bluetooth Test Report No.: CTL2606232061-WF

FCCID: 2AJ9K-UT2612

6.2.2 CSE
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