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Appendix for 15.247
1. Bandwidth

1.1 Test Result

20dB Bandwidth
Test Mode  |Frequency (MHz) TX Type ANT No. Test Result Verdict
(MHz)

2402 SISO 1 0.939 PASS

GFSK 2441 SISO 1 0.938 PASS
2480 SISO 1 0.937 PASS

2402 SISO 1 1.319 PASS

Pi/4ADQPSK 2441 SISO 1 1.319 PASS
2480 SISO 1 1.322 PASS

2402 SISO 1 1.310 PASS

8DPSK 2441 SISO 1 1.316 PASS
2480 SISO 1 1.317 PASS

99% Occupied Bandwidth

Test Mode Frequency (MHz) TX Type ANT No. Test Result (MHz)

2402 SISO 1 0.864 Only for Report

Use
GFSK 2441 SISO 1 0.867 Only fSrseReport
2480 SISO 1 0.866 Only for Report

Use
2402 SISO 1 1.194 Only for Report

Use
Pi/ADQPSK 2441 SISO 1 1.188 Only f&r; eReport
2480 SISO 1 1.182 Only for Report

Use
2402 SISO 1 1.187 Only for Report

Use
8DPSK 2441 SISO 1 1.184 Only fSrseReport
2480 SISO 1 1.184 Only for Report

Use
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1.2 Test Graph - 20dB Bandwidth

.: CTL2104191011-WFO01

Bandwidth NTNV_GFSK_SIS0_DHS_2402MHz_ANT1

10 ANT=1 (5150]
REW=3D&kHz
3 VREW= 1 00kHZ
0 ’ Cetector=Peak
e i Trace=MAX Hoid
ll-"".-_-' o | Sweep Point=1001
.'"\."'n - \ Sweep Tima=2 133ms
=10 1 o T
_:'.)) ey
o o | ¥a P
%x.f i |
-20 4 e ,
. RV
{ b
Pa .
=30 4 k“\ Z0d8: 0.939MHT

E
m Wl Marker
= / \ 1: 24001543 MHz
— —dq A AT PN -19_28dBm
! I
T | ._\,--' | WY || 2: 2402482 MHz
= v -19.28dBm
3: 2407.172 MHz
3 ~50 4 0.7 20m
—80 -
_?u B
—80
a0 — Trace
2401.0 2403.0

Frequency {MHz)




V1.0 2AZW2-E10 Page 3 of 52 Report No.: CTL2104191011-WF01

Bandwidth NTNV_GFSK_SISO_DHS_2441MHz_ANT1
10 | ANT=1 (51501
REW=30kHz
WEW=1{kHz
i Detector=Peak
0 f Trace=MAS Hold
- i\ & Poink=1001
el -\UJ\'V / a:::: Tn.-rlm—.? 133ms
-10 A £ "
yis) Y
2
g J/“’j 'P\\ 4
| .
,-«w"f '\H‘\
— =30 1 i 20dB: 0.538MHE
E -‘\r'llr L\' Marker
o i ety 1; 2440.543 MHz
— —40 o f | N -20.63dBm
- o e | VM e M | 2 2440 980 MHz
o I Y L -20.630Bm
3: 2441170 MHT
3 =50 4 -0.63dBm
_ED - |
=70
—B0 4 i
-90 : ' ; . ; =il o
2440.0 2442.0
Fregquency (MHz)
Bandwidth NTNV_GFSK_SISO_DHS_24B0MHz_ANT1
10 | ANT=1 {51500
REW=30kHz
VW =1{kHz
Detector=FPeak
04 Trace=MAX Hold
Swesp PoihE=1001
o~ I.' \ Sweep Time=Z,133ms
et | i
-10 A s (
iy !
| 'l M‘-uv_\\
-20 4 g Vo ;
N \A
™, {
— =30 4 ,JJI | \‘.'\-f'-.'| 204dB: 0.53TMHE
E r'ﬂ_J X Marker
= .-"l 1 1: 2479.542 MEz
= _40 A ¥t | L, -24.45dBm
5 F . 2: 2460475 MHz
= ek e -24 A5dBm
fi, .1""\ L 3 FAE0.170 MHT
3 =50 A i by -4 A58
_ED - |
=704
—B0 4 i
-90 : ' ; . ; e
2479.0 2481.0
Frequency (MHz)




V1.0

2AZW2-E10

Page 4 of 52

Report No.: CTL2104191011-WF01

Bandwidth NTNV_PifaDQPSK_SIS0O_2DH5_2402MHz_ANT1

10 | ANT=1 (51501
| REW=30%Hz
3 WEW=1{kHz
=« ! | Detector=Feak
0 ? | Trace=MAS Hold
f ™ .|ll" Sweep Point=1000
L i T L i A swoeep Tma=32ms
~10 1 -l A M Ilj vt o, i
| / Y |
0 %‘r‘r I'-.‘i
III. III
=30 f : L 20dB: 1.319MHz
|
| \ Marker:
7 i 1: 2401 341 Mz
—40 ol o Lf S -21.B3dBm
N A ,,.’.,-""q' Y R 2: 2402 650 MHz
1| 'l ﬁﬁ\' [T /! -F1.8B3dBm
W "-,-‘“'“n“'ﬁ'-f W TN o Dana 1es M
=50 1838
|
—&0 4 |
-70 4 {
|
B0 H |
— Trace
—90 . ; — ,
24005 24035

Frequency (MHz)




V1.0 2AZW2-E10 Page 5 of 52 Report No.: CTL2104191011-WF01

Bandwidth NTNV_Pi/4DQPSK_SISO_2DH5_2441MHz_ANT1

10 ANT=] (S150]
REW=30%Hz
VW =1{kHz
= Detector=Peak
0 Trace=MAX Hold
.]-' Swesp PoihE=1001
n 5 JI, '-.f'l |'l |I A Sweep Tima=3 Fms
~10 AW Ly,
rjﬁﬂ "™\
—20 4 1k "-'11
ﬂ;rl 1
f \!
_E —304 { ! 20dB: 1.319MHz
Pe) || L'I Marker:
[~ 4 1: 7440338 MHz
= _ap o Lpﬂ.\' -23 22dBm
5 v V %A 2; 2441657 MHz
-¥3.22dBm
= MHV_HJ“"'..M "‘.,J‘"W"\/‘J 3: 7441 162 MHT
3 =50 4 | -Rz2dBm
_ED -
=70 4
J—Bu -
50 — Trace
24395 24425

Frequency (MHz)

Bandwidth NTNV_Pi/4DQPSK_SISO_2DH5_2480MHz_ANT1

@ ANT=1 (5150]
REW=30KHz
WEW=1{kHz
Detector=Peak
s |'ﬁL\ H'J\'n' ! l', n Trace=MAX Hold
o [ 'Im‘r Swesp Poink=1001
f‘.; W ™ Sweep Terw=3 Zms
—20 i ‘HI
/ «ﬁ
]
f |I
|
T | l~|— 20dB: 1.322MHz
B f \, T
[u] _J_(”J.' “'1 Marker
= I i o L = 1: 2479.336 MHz
— 50 o -26.94dB
- 30 7L e ) \.}'m“-""""‘wl.,_r' e
= -F6.S4dBm
a 3 F4ED.16% MHZ
= =60+ -6 Am
_?D -
~B0
=80 4
100 — Trace
2478.5 24815

Frequency (MHz)




V1.0 2AZW2-E10 Page 6 of 52 Report No.: CTL2104191011-WF01

Bandwidth NTNV_BDPSK_SIS0O_3DHS_2402MHz_ANT1

10 ANT =] (5150
REW=3D&kHz
B =100k
oA Detector=Peak
Trace=MAR Hold
Sweep Point=1000
o _-'1'1\,-w' “*Il‘l.,,\_,'IJILHI 2 Sweep Tema =3 Zms
| Mol i O |
10 i
! 'Inl
i )
204

!

F0dB: 1.210MHEz

Marker

| 1: 2401.347 MHz
s, _Lnr‘-'ll "22.% ddBm
i i) 2: 2402.657 MHz
f 4 o gt e 22.5408m
Il"‘u"'u l\.-"'-u.’n-\f.__, LAV AT 3 7402003 MHZ
—50 4 2.54dBm
_ED -
~70
_Bu -
=— Trace
—an T T T T
2400.5

Frequency (MHz)

24035




V1.0 2AZW2-E10 Page 7 of 52 Report No.: CTL2104191011-WF01

Bandwidth NTNV_BDPSK_SISO_3DHS_2441MHz_ANT1
10 ANT=1 (5150]
REW=30%Hz
WEW=1{kHz
= Detector=Peak
0 Trace=MAN Hold
L. et b
e 1 ’ = 5
_10 4 f‘-’“‘"f o | e I"‘-Jh-ﬂ'wm\q
—=20 4 :r/ l"n. 2
4 4
II
_E ~30 1 ."f '.lll Z0dB: 1.316MHz
m |I 3 Marker:
- | \ 1: 7440343 MHz
Rl f b 2 iijq'?gﬁdsimmm
T h
: s Mot o,
3 =50 4 : -3.99%IBm
_ED -
=70 4
_Bu -
-90 : : . . ; : o
24395 24425
Frequency (MHz)
Bandwidth NTNV_BDPSK_SISO_3DHS_2480MHz_ANT1
0 ANT=1 (5150]
} REW=30%Hz
WEW=1{kHz
=10+ J.Hll T I o ﬁ:::in:;:c::ld
i ~T [t boamn
—20 /f L
1 LY
L !
—30 4 f .
i 1
|I II
{ A
-é- =40 1 | l,' 20dB: 1.31TMHE
[an] ol k’h“.—'",ﬂ Marker
= WIHJ"' " 3 2470343 MHz
[ S I|Il‘r''''\‘11'I1‘\"";"\"‘\)‘““ ; WNH' % ;!i{s';fs%immm
= 27 . 76dBm
al 3: J4B0.0OD MHT
T -T. Teddrm
_?D -
=B0 4
_.gu -
~100 : : . . ; : il o
2478.5 24815
Fregquency (MHz)




V1.0

1.3 Test Graph - 99% Occupied Bandwidth

2AZW2-E10

Page 8 of 52

Report No.: CTL2104191011-WF01

Level (dBm)

10

Bandwidth NTNV_GFSK_SISO_DHS_2402MHz_ANT1

_1[}_

-20 4

=30 4

—404 5
" _\r.ll

A

=50

_BD -

=70 4

=80 4

80

s

L
et

ANT=] (S150]
REW=3D&kHz

B =100k
Detector=Peak
Trace=MAN Hold
Sweep Paint=1001
Sweep Tima=7F,133ms

P ROBW: 0 B6AMH2

Marker
e 1: 2401 565 Mk
T 16 BOdBm
I; 2402.92% MHT
-20.12dBm

=— Trace

2401.0

Frequency (MHz)

2403.0




V1.0

2AZW2-E10

Page 9 of 52

Report No.: CTL2104191011-WF01

Bandwidth NTNV_GFSK_SIS0O_DH5_2441MHz_ANT1

Frequency (MHz)

10 | ANT=1 (5150
REW=30%Hz
VW =10kHz
d | Detector=Peak
0 7 [ Trace=MAX Hold
7 \ & Peing=1001
e | e
~10 T Y ’
I 7 .
1 i 'd_ﬁ\
§ v
—20 4 b '3
Ifr"‘\r“‘" o
— =301 II/“"" 14
= J A SANOBW: 0 BETMHZ
o~ \
-:g / "'—ﬁ|r Marker
— —40 4 { \..1‘_ 1: 2440 564 MHT
= A bl ¥ -19.67dBm
g = “”ﬂw "r"n\‘-n 2: 2441 431 MHz
3 -22 . 18dBm
=50 - 1
_ED -
=70 4
_Bu -
=— Trace
-80 T T T T T
2440.0 2442.0
Frequency {(MHz)
Bandwidth NTNV_GFSK_SISO_DHS_24B80MHz_ANT1
10 ANT=1 (S150]
REW=30%Hz
WEW =1 {kHz
A Detector=Peak
0 Trace=MAX Hold
. Swesp POIRE=1001
: 1 Sweep Tima =7, 133ms
-101 A e 1 T
|'n‘-r Il\".
i
-20 4 -Ii m—"’ I'ﬂﬁ\,l =
PIR Y 4
;ﬂ it e
e
— 30 / L ;
E o] 3 SONOBW- O BAMHE
ol | b
o » Mariker:
= —40 A 4 L 1: 2479563 MMz
= .J{ i 23 490Bm
e V™ | 2 2480428 MHZ
E “{"—':..'ﬂp ¥ .||!'r""' k| -25p0dem
=50
_ED -
=70 4
_Bu -
=— Trace
-80 T T T T T
2479.0 2481.0




V1.0 2AZW2-E10 Page 10 of 52 Report No.: CTL2104191011-

WF01

Bandwidth NTNY_PifaDOPSK_SISO_2DHS5_2402MHz_ANT1
10 ANT=1 (5150)
REW=30%HE
=100 kHZ
0 Cetector="Peak
Trace=MAK Hold
n My 7 Eveap Poinbel00l
R A h‘]l. |"| N ois Sweep Tima=3.2ms
-10 4 B A o W S
¥ 7
_2D - l-\Jlu' 1.11'
f k
| |
I|l II
= =30 A i
E f I", FPROBW: 1 1aMHz
% y l An Markar
= _40 4 .ﬂ"’ﬁl II|'| .”L 1: 2401.405 MHz
g AL VN Mo ] 2 2402 603 e
E a3 i W S e
_SD -
_ED -
-—?u _
=80 4
9'3 —_— Trace
2400.5 24035
Frequency {MHz)




V1.0 2AZW2-E10 Page 11 of 52 Report No.: CTL2104191011-
WF01

Bandwidth NTNV_Pi/dDQPSK_SISO_2DHS 2441MHz_ANT1
10 ANT=1 {5150
REW=30kHz
VBW=100kHz
Detecior=Peak
04 Trace=MAX Hold
i Swesp POInE=1001
|"r|' o )'J\r‘n] "l \ o Sweep Tima=3 Fms
-10 4 W AN,
L], hv ]
-201 . ()
IN
el | I'
= b | '.,1 SPROBW: L 1BAMHE
m | A .
E _dD - ..|'I I'Ilﬂ'rh Tl:’;"l}.ﬂﬂﬁ Mz
T M My A
! : Hz
E W ﬂﬁrlf‘-’ﬂ' n".ul" ‘IF.‘WM"VVH_J -20.16dBm
=50 - :
_ED -
=70 4
_Bu -
an = Trace
24395 24425
Frequency (MHz)
Bandwidth NTNY_Pi/aDOQPSK_SISO_2DHS_2480MHz_ANT1
0 ANT=1 (5150]
REW=230&H.
" VEW-100k5z
| Detector=FPeak
=10 - rn"u_ .{n- {Jﬁn'l-ﬁl f IlI - Trace—'l::lmltﬂr:inld
| WY b s e
2 | i r | 4
20 ’,J \itm
|"\JI I
-30 i \II
f |
|
— —40- f A
= J L.[ SEROBW: 1 1BZMHE
= f
= 50 1 N n_.-v‘wvm rnr‘\ Ta;_:r.lry 408 Mz
1 ) Plapeerd uf‘ﬁ""""“.-ﬂ\‘,l " 20.73dBm
2 2: 2450590 Mz
a -23.46dBm
= =604
_?D -
=B0 4
_.BD -
100 —_— Trace
2478.5 24815
Frequency (MHz)




V1.0
WF01

2AZW2-E10

Page 12 of 52

Report No.: CTL2104191011-

Bandwidth NTNY_BDPSK_SIS0O_3DHS_2402MHz_ANT1

10 1 ANT=1 (5150]
| REW=3D&kHz
5 VBW=100kHZ
0 1 Cetector=Peak
A | Trace=MAX Hold
M f\ | Sweap Point=1001
A sl | i
Amed e If’”"l b el | Swoep Tima=3,2m
=10 o ol Sl Vk"\l £
A n%
A
_zn -

I
Ll
=]

L

Level (dBm)
£

SOROBW: 1 IBTMHZ

Fa | Marker
i fr— oty 1: 2401 404 e
a J
/ o ™ : Wty pe | 2 2400 501 Mhz
Il hﬁfk . AT “16.59dBm
=50 4 i
!
—60 1.
~70 4 !
i
—80 |
l — Trae
-80 T T
2400.5 24035

Frequency {MHz)




V1.0 2AZW2-E10 Page 13 of 52 Report No.: CTL2104191011-
WF01

Bandwidth NTNY_BDPSK_SIS0_3DHS5_2441MHz_ANT1
ID ANT=] (5150]
REW=30kHz
VBW=100kHz
Detector=FPeak
0 Trace—'n:lmtc:nld
" Swesp Point=1001
s 'V].Nrrl Swoep Tima=32ms
-10 ; ﬂ_,w. PO II_%_‘;-‘..-'\IVLWIII |
4 4
=20 4 I."! '-.\
IIII III
/ '
— =30 b
£ I.' '.I‘ SIROBW: 1 1AMz
m |
E =40 o .J'l II"L,“,.I“ ?a;::rl. 404 Mz
g A St N, J 2 2441 500 e
= |'|_r_‘1 W u‘\;"‘"‘\— Yot M V™ e 2adem
3 =50 - |
_ED -
=70 4
‘_Bu -
—a0 . . . : =
24395 24425
Fregquency (MHz)
Bandwidth NTNY_BDPSK_SIS0_3DH5_2480MHz_ANT1
0 ANT=1 (5150
REW=30kHz
VBW=100kHz
104 e P Detector=Peak
= o Iy Trace=MAY Hold
~ ink=
Pl SV | Raiep Pt
-201 4
."\r/J
JI \'-
—-30 A { 4
Ill Iln
II II
— =40 | b
E / b SO 1.184MHz
@ i Yy
E , Wf\ M.afkrr
g P e A e
= : D460.58% MHz
a -22.00dBm
= =604
_?D -
=B0 4
_.BD -
~100 . . . : =
2478.5 24815
Frequency (MHz)




V1.0
WF01

2AZW2-E10

Page 14 of 52

2. Maximum Conducted Output Power

2.1 Test Result

Report No.: CTL2104191011-

Measured Peak
Test Mode Frequency (MHz) Tx Type Qutput Power (dBm) Limits (dBm) Verdict
Ant 1
2402 SISO 1.34 30 PASS
GFSK 2441 SISO -0.04 30 PASS
2480 SISO -3.81 30 PASS
2402 SISO 2.60 20.97 PASS
Pi/ADQPSK 2441 SISO 1.24 20.97 PASS
2480 SISO -2.51 20.97 PASS
2402 SISO 3.12 20.97 PASS
8DPSK 2441 SISO 1.70 20.97 PASS
2480 SISO -1.99 20.97 PASS

2.2 Test Graph
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3. Carrier frequency separation
3.1 Test Result
Channel 20dB Bandwidth L .
Test Mode TX Type ANT No. Separation (MHz) (MHz) Limits (MHz) Verdict
GFSK SISO 1 1.012 0.939 >0.939 PASS
Pi/4ADQPSK SISO 1 0.984 1.322 >0.881 PASS
8DPSK SISO 1 1.038 1.317 >0.878 PASS
3.2 Test Graph
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4. Number of hopping frequencies

4.1 Test Result

Test Mode TX Type ANT No. Nll‘:m of Hopping Limits Verdict
requencies

GFSK SISO 1 79 >15 PASS

Pi/4ADQPSK SISO 1 79 =15 PASS

8DPSK SISO 1 79 >15 PASS

4.2 Test Graph
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Number of hopping frequencies NTNY _Pi/4DQPSK_SI1S0 2DHS HOPP_ANT1
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5. Time of Occupancy (Dwell Time)
5.1 Test Result
Duration of Num of
Test Mode Packet TX Type | ANT No. Single Obes_ervatlo Pulse n Dwell Time Limits (ms)| Verdict
Type Pulse (ms) n Period (s)|Observation (ms)
Period
DH1 SISO 1 0.384 31.6 320 122.880 <400 PASS
GFSK DH3 SISO 1 1.651 31.6 167 275.717 <400 PASS
DH5 SISO 1 2.899 31.6 95 275.405 <400 PASS
2DH1 SISO 1 0.405 31.6 320 129.600 <400 PASS
Pi/4DQPSK| 2DH3 SISO 1 1.657 31.6 154 255.178 <400 PASS
2DH5 SISO 1 2.905 31.6 105 305.025 <400 PASS
3DH1 SISO 1 0.417 31.6 320 133.440 <400 PASS
8DPSK 3DH3 SISO 1 1.655 31.6 158 261.490 <400 PASS
3DH5 SISO 1 2.908 31.6 103 299.524 <400 PASS

5.2 Test Graph
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6. Unwanted Emissions in Non-restricted Frequency Bands

6.1 Test Result

Spurious
Test Mode  |Frequency (MHz) TX Type ANT No. Conducted Limits (dBm) Verdict
Emission (dBm)
2402 SISO 1 fsfer to test -19.20 PASS
graph )
2441 SISO 1 Reio tost -19.20 PASS
graph
GFSK Refer to test
2480 SISO 1 etertotes -19.20 PASS
graph
. Refer to test
Hopping SISO 1 graph -19.20 PASS
2402 SISO 1 Refer to test 19.35 PASS
graph
2441 SISO 1 Referrfhtes‘t 19.35 PASS
Pi/ADQPSK Ref?er tg test
2480 SISO 1 graph -19.35 PASS
! Refer to test
Hopping SISO 1 graph -19.35 PASS
2402 SISO 1 Refer to test 19.27 PASS
graph
2441 SISO 1 Refer to test -19.27 PASS
graph
8DPSK Refer to test
2480 SISO 1 -19.27 PASS
graph
. Refer to test
Hopping SISO 1 graph -19.27 PASS

6.2 Test Graph
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Unwanted Emissions in Non-restricted Frequency Bands
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Unwanted Emissions in Non-restricted Frequency Bands
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Unwanted Emissions in Non-restricted Frequency Bands
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Unwanted Emissions in Non-restricted Frequency Bands
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Unwanted Emissions in Non-restricted Frequency Bands
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Unwanted Emissions in Non-restricted Frequency Bands
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Level (dBm)

Unwanted Emissions in Non-restricted Frequency Bands
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Unwanted Emissions in Non-restricted Frequency Bands
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Level (dBm)

Unwanted Emissions in Non-restricted Frequency Bands
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