Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AXUD-KB5

Report No.: TZ220102886-E3

RF Test Data for BT(BDR/EDR) (Conducted Measurement)

Product Name: NucBox5

Trade Mark: GMKtec
Test Model: KB5
FCC ID: 2AXUD-KB5

Environmental Conditions

Temperature: 25.5°C
Relative Humidity: 55%
ATM Pressure: 100.0 kPa
Test Engineer: Anna Hu
Supervised by: Hugo Chen
NOTE N/A
Appendix A: 20dB Emission Bandwidth
Test Result
TestMode | Antenna | Channel | 20db EBW[MHZ] FL[MHZ] FH[MHZ] LimitfMHz] | Verdict
2402 0.936 2401.553 2402.489 --- PASS
DH5 Ant1 2441 0.945 2440.553 2441.498 --- PASS
2480 0.939 2479.553 2480.492 --- PASS
2402 1.311 2401.355 2402.666 --- PASS
2DH5 Ant1 2441 1.308 2440.358 2441.666 - PASS
2480 1.311 2479.358 2480.669 PASS
2402 1.296 2401.361 2402.657 - PASS
3DH5 Ant1 2441 1.302 2440.358 2441.660 - PASS
2480 1.275 2479.364 2480.639 - PASS
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AXUD-KB5

Test Graphs

Report No.: TZ220102886-E3
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AXUD-KB5 Report No.: T2220102886-E3

2DH5_Ant1_2402
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AXUD-KB5

Report No.: TZ220102886-E3

Agilent Spectrum Analyzer - Swept SA
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Shenzhen Tongzhou Testing Co.,Ltd

Appendix B: Maximum conducted output power

FCC ID: 2AXUD-KB5

Report No.: TZ220102886-E3

Test Result
TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 -0.67 <30.00 PASS
DH5 Ant1 2441 -1.17 <30.00 PASS
2480 -2.67 <30.00 PASS
2402 0.37 <20.97 PASS
2DH5 Ant1 2441 -0.01 <20.97 PASS
2480 -1.61 <20.97 PASS
2402 0.72 <20.97 PASS
3DH5 Ant1 2441 0.22 <20.97 PASS
2480 -1.06 <20.97 PASS

Page 5 of 35




Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2AXUD-KB5

Report No.: TZ220102886-E3
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AXUD-KB5

Report No.: TZ220102886-E3

2DH5_Ant1_2402

Agilent Spectrum Analyzer - Swept SA
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AXUD-KB5

Report No.: TZ220102886-E3

Agilent Spectrum Analyzer - Swept SA
T -

E

RL c
Center Freq 2.402000000 GHz Trig:Fres Run g e e : Frequency
oo aten: 40 48 ' CEFFRRER
Ref Offset .4 B Mkr1 2.401 952 GHZ] AutoTune
10 dBidiv Ref 30.00 dBm 0.722 dBm)|
CenterFreq
B 2402000000 GHz
100
1 StartFreq
00 j 2398000000 GHz
l_,J““" \"‘—u\,\
|
-00 P I
o ., Stop Freq
_,,.'r-"’f ]| 2408000000 6z
200
300 CF Step|
800.000 kHz
JAuto Man
-400
500 FreqOffset||
0 Hz|
600
Center 2.402000 GHz Span 8.000 MHz|
[FRes BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts]
Iuse I smmus

3DH5_Ant1_2441

Agilent Spectrum Anal
0 RL

E 10:43:44

Center Freq 2.441000000 GHz #Avg Type: RMS Frequency
PRO: Fast —>— Trig:Free Run Avg|Hold: 1001100 T
FGainlow  #Aften:40 4B cerfP PPPPP
Ref Offsot9.66 dB Mkr1 2.441 112 GHZ] Auto Tune
Elll)gBldiv Ref 30.00 dBm 0.217 dBm
CenterFreq
20 2441000000 GHz
100
1 StartFreq
00 LA ] 2437000000 GHz
_,_.——"/. Nﬂ’"”\..
100
e ~ Stop Freq
L™ N"\m\_ 2.445000000 GHz
<200
300 CF Step|
800.000 kHz
JAuto Man
-400
EY FreqOffset||
0 Hz|
600
Center 2.441000 GHz Span 8.000 MHz|
J#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts]
Insc— Igsmms
3DH5_Ant1_2480
RL ==‘ S0Q  AC AL r
Center Freq 2.480000000 GHz . #Avg Type: RM: 7] requency
PHOFasi == Trig:FreeRun AvglHold: 100100
FGainlow  #Atten:40 4B ceP PPPPP
Ref Offset9.55 dB MKr1 2.479 944 GHZ] Auto Tune
E%galdiv Ref 30.00 dBm -1.062 dBm)
CenterFreq
20 2480000000 GHz
100
1 StartFreq
0w 2.476000000 GHz
S e S——
. | ™
' Lo ] Stop Freq
T 2.484000000 GHz
200
30 CF Step|
800.000 kHz
JAuto Man
-400
=0 FreqOffset||
0 Hz
600
Center 2.480000 GHz Span 8.000 MHz|

JfRes BW 3.0 MHz

#VBW 8.0 MHz Sweep 1.000 ms (1001 pts]

J=

[

Page 8 of 35




Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AXUD-KB5

Appendix C: Carrier frequency separation

Report No.: TZ220102886-E3

Test Result
TestMode Antenna Channel Result{MHZz] Limit{MHZz] Verdict
DH5 Ant1 Hop 0.982 20.945 PASS
2DH5 Ant1 Hop 0.992 20.874 PASS
3DH5 Ant1 Hop 1.014 >0.868 PASS
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Shenzhen Tongzhou Testing Co.,Ltd
Test Graphs

FCC ID: 2AXUD-KB5

Report No.: TZ220102886-E3
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AXUD-KB5

Appendix D: Time of occupancy

Report No.: TZ220102886-E3

Test Result
BurstWidth TotalHops o .
TestMode Antenna Channel Result[s] Limit[s] Verdict
[ms] [Num]
DH5 Ant1 Hop 2.89 100 0.289 <0 PASS
2DH5 Ant1 Hop 2.89 60 0.173 PASS
3DH5 Ant1 Hop 2.89 60 0.174 <0.4 PASS
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Shenzhen Tongzhou Testing Co.,Ltd
Test Graphs

FCC ID: 2AXUD-KB5

Report No.: TZ220102886-E3
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AXUD-KB5 Report No.: T2220102886-E3

Agilent Spectrum Analyzer
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AXUD-KB5

Appendix E: Number of hopping channels

Report No.: TZ220102886-E3

Test Result
TestMode Antenna Channel Result{Num] Limit[Num] Verdict
DH5 Ant1 Hop 79 215 PASS
2DH5 Ant1 Hop 79 215 PASS
3DH5 Ant1 Hop 79 215 PASS
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2AXUD-KB5

Report No.: TZ220102886-E3
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AXUD-KB5

Appendix F: Band edge measurements

Report No.: TZ220102886-E3

Test Result
RefLevel Result Limit
TestMode | Antenna | ChName Channel Verdict
[dBm] [dBm] [dBm]
Low 2402 -1.08 -50.25 <-21.08 PASS
High 2480 -3.14 -49.2 <-23.14 PASS
DH5 Ant1
Low Hop_2402 -2.29 -50.45 <-22.29 PASS
High Hop_2480 -3.45 -48.6 <-23.45 PASS
Low 2402 -1.10 -49.79 <211 PASS
High 2480 -3.28 -48.75 <-23.28 PASS
2DH5 Ant1
Low Hop_2402 -5.08 -49.73 <-25.08 PASS
High Hop_2480 -3.56 -48.2 <-23.56 PASS
Low 2402 -1.37 -49.82 <-21.37 PASS
High 2480 -4.07 -48.59 <-24.07 PASS
3DH5 Ant1
Low Hop_2402 -4.07 -49.89 <-24.07 PASS
High Hop_2480 -4.92 -48.8 <-24.92 PASS
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2AXUD-KB5

Report No.: TZ220102886-E3
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AXUD-KB5

Report No.: TZ220102886-E3

DH5_Ant1_High_Hop_2480

Agilent Spectrum Analyzer - Swept SA

RL £
Center Freq 2.510000000 GHz g Free Run g e e Frequency
Faimion . #Amen:30 d8 ‘ werP PPRP P
Ref Ofesl856 dB Mkrd 2.531 12 GHZ Auto Tune
1?,5’3“"' Ref 20.00 dBm -48.597 dBm
ool CenterFreq
om 2510000000 GHz
i
! 5 . StartFreq
0o 2470000000 GHz
-0 | 4
500 L “"2 p— 3 ,
600 StopFreq
o 25550000000 GHz
Start 247000 GHz Stop 2.55000 GHZ] CF Step)
Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts) 8.000000 MHz,
T A N T R W - | Man
AT104GHz|  3.448.dBm
48350 GHz| 53084 dBm
500 00 GHz| 53239 dBm Freq Offset||
I 53112 GHz| 48597 dBm OH2
6
1
g
)
0
11 8
ad >
hisG Iysetus

2DH5_Ant1_Low_2402

RL £
Center Freq 2.352500000 GHz ) #Aug Type: RMS Frequency
PNO:Fast —— Trig:FreeRun Avg|Hold: 300300 T
FGainlow  #Aften:30 4B ceP PPPPP
Ret Ofestod dB MKr5 2.313 755 GHZ Auto Tune
1ngsmw Ref 20.00 dBm -49.791 dBm
1o Al CenterFreq
am) ‘q" 2.362500000 GHz
-100 il
itk
] [ StartFreq
B ‘ 2300000000 GHz
-200 |
) A
B e A r - 3 e P —
00 StopFreq
00 2.405000000 GHz|
Start 2.30000 GHz Stop 2.40500 GHz CFStep)
Res BW 100 kHz #VBW 300 kHz Sweep 10.07 ms (1001 pts)) 10.500000 MHz
L R Y S R A N uto Man
402 165 GH -1.099 dBm
400000 GH 50.938 dBm
350000 GH 52800 dBm FreqOffset||
N | f]  2310000GHz[ _ $2320dBm OH2
[ 313755 GH 49791 dBm
10
11 &
s >
s s
2DH5_Ant1_High 2480
RL ::‘ 00 AC 0 r
Center Freq 2.510000000 GHz . #Avg Type: RMS requency
NG Fasi == Trig: FreeRun AvglHold: 3005300
IFGain:Low #Atten: 30 dB ceP PPPPP
et Offeet 956 dB MKrd 2.540 48 GHz|| ~ AutoTune
19 gediv Ref 20.00 dBm -48.754 dBm
100 3 CenterFreq
0m h 2510000000 GHz|
00 |R‘
e i = StartFreq
0o J I 2.470000000 GHz
400 5 4|
a0 J 1y { [J
T S S _— -
£00 Stop Freq
0 2550000000 GHz|
Start 2.47000 GHz Stop 2.55000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts) 8.000000 MHz
[EEEEES puto Man
479 84 GHz| 3278 dBm
48360 GHz| 52671 dBm
60000 GHz| 60992 dBm FreqOffset||
54048 GHz| 48754 dBm OHz
10
11 &
£ >

Fr—

2DH5_Ant1_Low_Hop_2402

Page 18 of 35




Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AXUD-KB5

Report No.: TZ220102886-E3

Agilent Spectrum Analyzer
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AXUD-KB5

Report No.: TZ220102886-E3

Agilent Spectrum Analyzer
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Shenzhen Tongzhou Testing Co.,Ltd

Appendix G: Conducted Spurious Emission

FCC ID: 2AXUD-KB5

Report No.: TZ220102886-E3

Test Result
TestMode | Antenna | Channel FreqRangs Reflevel Resul Limit Verdict
[MHZz] [dBm] [dBm] [dBm]
Reference -1.89 -1.89 PASS
2402 30~1000 -1.89 -61.33 <-21.89 PASS
1000~26500 -1.89 -51.45 <-21.89 PASS
Reference -2.23 -2.23 PASS
DH5 Ant1 2441 30~1000 -2.23 -60.32 <-22.23 PASS
1000~26500 -2.23 -50.86 <-22.23 PASS
Reference -3.51 -3.51 PASS
2480 30~1000 -3.51 -61 <-23.51 PASS
1000~26500 -3.51 -51.42 <-23.51 PASS
Reference -1.66 -1.66 PASS
2402 30~1000 -1.66 -61.27 <-21.66 PASS
1000~26500 -1.66 -49.23 <-21.66 PASS
Reference -5.14 -5.14 PASS
2DH5 Ant1 2441 30~1000 -5.14 -60.6 <-25.14 PASS
1000~26500 -5.14 -49.62 <-25.14 PASS
Reference -4.48 -4.48 PASS
2480 30~1000 -4.48 -61.3 <-24.48 PASS
1000~26500 -4.48 -51.04 <-24.48 PASS
Reference -1.77 -1.77 PASS
2402 30~1000 -1.77 -60.03 <-21.77 PASS
1000~26500 -1.77 -49.72 <-21.77 PASS
Reference -1.68 -1.68 PASS
3DH5 Ant1 2441 30~1000 -1.68 -60.55 <-21.68 PASS
1000~26500 -1.68 -49.3 <-21.68 PASS
Reference -3.66 -3.66 PASS
2480 30~1000 -3.66 -60.94 <-23.66 PASS
1000~26500 -3.66 -49.23 <-23.66 PASS
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Test Graphs

FCC ID: 2AXUD-KB5

Report No.: TZ220102886-E3
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AXUD-KB5

Report No.: TZ220102886-E3

DH5_Ant1_2441_ 0~Reference
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FCC ID: 2AXUD-KB5

Report No.: TZ220102886-E3

Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA

RL C
Center Freq 2.441000000 GHz Trig:Fres Run P et : Frequency
e ™ aten:30 4B ' erfFRRFE
Ref Ofset9.66 B MKr1 2.440 850 0 GHZ] Auto Tune
10 dBidiv Ref 29.56 dBm -1.684 dBm|
CenterFreq
198 2.441000000 GHz|
956
1 StartFreq
a4 2.440250000 GHz|
. i m
e i Ao { Vi Yl Crn iAol
ﬂ hf T |{ ¥ T A A Stop Freq
AL 2.441750000 GHz|
204 {.U "luh‘
304 “Pj \-“'\ CF Step|
i 150.000 kHz|
JAuto Man
404
4 Freq Offset||
0 Hz|
B4
ICenter 2.4410000 GHz Span 1.500 MHz|
[FRes BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts]

Iuse

Isetus

3DH5_Ant1_2441_30~1000

£ 10:43:00
#Avg Type: RMS Frequency
: Trig: Free R AvglHeld: 1010 T
Fosinton sasten; 20 ol P RPePP
Auto Tune|
Ref Offset 9.56 dB Mkr1 388.58 MHz
Elll)gBldiv Ref 19.56 dBm -60.552 dBm)|
CenterFreq
o 515.000000 MHz
044
StartFreq
04 30.000000 MHz|
o e Stop Freq
1.000000000 GHz|
304
404 CF Step|
97.000000 MHz|
JAuto Man
504
T
4 0 Freq Offset|
0 Hz|
704
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts]
[= i
3DH5_Ant1_2441_1000~26500
RL ==‘ 02 AC :
Center Freq 13.750000000 GHz Trig:Free Run e £ requency
Fsintow  #Amen:20 48 e PPEPE
Auto Tune|
Ref Offset 9.56 dB Mkr2 26.137 90 GHz|
19 geidiv Ref 19.56 dBm -49.304 dBm
! CenterFreq
ou[—pl 13750000000 GHz
104
E 21660
N StartFreq
En 1.000000000 GHz|
404 ‘
StopFreq

504
604

26500000000 GHz|
704

Start 1.00 GHz Stop 26.50 GHz CFstep)
Res BW 100 kHz #VBW 300 kHz #Sweep 200.0 ms (30001 pts)}| 2550000000 GHz|
_pFERee—e_,__———— Ly Man
N f 2,441 60 GHz, -7.316 dBm
2] N f 26137 90 GHz 49.304 dBm
FreqOffset||
0 Hz

Ifgstaus ¢t Meas Uncal

3DH5_Ant1_2480_0~Reference

Page 29 of 35




Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AXUD-KB5

Report No.: TZ220102886-E3

Agilent Spectrum Analyzer - Swept SA

RL C
Center Freq 2.480000000 GHz Trig:Fres Run P et : Frequency
e ™ aten:30 4B ' erfFRRFE
Ref Offset9.56 dB Mkr1 2.480 192 0 GHZ Auto Tune
10 dBidiv Ref 29.56 dBm -3.663 dBm|
CenterFreq
19 2.480000000 GHz
956
StartFreq
am ryl 2479250000 GHz,
A
04 P N ﬁ.ﬂ L A ! \H‘vu e Dy fon
p T NI Y T L)\fl"b Ty "UWI" Stop Freq
i il 2480750000 GH
lr r
204 "l{ A
204 NVN h‘m CF Step
f ¥ 150,000 kHz
- JAuto Man
404
EY Freq Offset||
0 Hz|
B4
ICenter 2.4800000 GHz Span 1.500 MHz|
[FRes BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts]
Iuse I smmus

3DH5_Ant1_2480_30~1000

E #Avg Type: RMS Frequency
5 Trig: Free R AvglHold: 1010 T
PR e vePPRer?
Auto Tune
Ref Offset 856 dB Mkr1 771.02 MHZ
(ggaidiv_Ref 19.56 dBm -60.943 dBm
CenterFreq
88 515.000000 MHz
044
StartFreq
o 30.000000 MHz,
i 2555 ] StopFreq
1.000000000 GHz
-304
04 CF Step|
97.000000 MHz
JAuto Man
S04
o ¢ FreqOffset||
0 Hz|
704
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts]
Insc— Igsmms
3DH5_Ant1_2480_1000~26500
RL RF 00 AC ALIGN & 10:46:27 AM Mar 10, 2022 E
Center Freq 13.750000000 GHz i #Avg Type: RM TRAcE[L requency
PHO: Fasi = Trig:FreeRun AvglHold: 1010
IFGainlow  #Atten:20 B werPPPERF
Auto Tune|
Ref Offset 9.56 dB Mkr2 26.068 20 GHz|
19d8idv _ Ref 19.56 dBm -49.233 dBm
2 CenterFreq
el —p] 13750000000 GHz
-10.4
e e StartFreq
04 1.000000000 GHz
-404 6
En
604 StopFreq
26500000000 GHz
i N I O A
Start 1.00 GHz Stop 26.50 GHZ| CFStep
Res BW 100 kHz #VBW 300 kHz #Sweep 200.0 ms (30001 pts)}| 2550000000 GHz|
= — [Auto Man
N f 247985 GHz| 6,494 dBm
2l N f 2606820 GHz| 49233 dBm
Freq Offset||
0 Hz
10
11 £
< >
isG [gstatus 3 Meas Uncal

Page 30 of 35




Shenzhen Tongzhou Testing Co.,Ltd
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Appendix H: Emissions in Restricted Bands

Report No.: TZ220102886-E3

Test Result
TestMode | Antenna | ChName | Channel | Detector | Freq(MHz) Result(dBm) Limit(dBm) | Verdict
AV 2310.000 -49.11 <-41.20 PASS
AV 2384.315 -48.69 <-41.20 PASS
- <-
Low 2402 AV 2390.000 48.86 <-41.20 PASS
Peak 2310.000 -42.97 <-21.20 PASS
Peak 2329.505 -38.46 <-21.20 PASS
DH5 Antt Peak 2390.000 -41.41 <-21.20 PASS
AV 2483.500 -48.22 <-41.20 PASS
AV 2494.240 -47.95 <-41.20 PASS
- <41,
High 2480 AV 2500.000 48.17 41.20 PASS
Peak 2483.500 -40.93 <-21.20 PASS
Peak 2497.040 -36.89 <-21.20 PASS
Peak 2500.000 -40.68 <-21.20 PASS
AV 2310.000 -49.01 <-41.20 PASS
AV 2380.535 -48.71 <-41.20 PASS
- <-
Low 2402 AV 2390.000 48.92 <-41.20 PASS
Peak 2310.000 -41.75 <-21.20 PASS
Peak 2365.940 -39.23 <-21.20 PASS
oDH5 Antt Peak 2390.000 -42.49 <-21.20 PASS
AV 2483.500 -48.18 <-41.20 PASS
AV 2499.520 -48.01 <-41.20 PASS
- <-
High 2480 AV 2500.000 48.15 <-41.20 PASS
Peak 2483.500 -40.35 <-21.20 PASS
Peak 2498.960 -38.06 <-21.20 PASS
Peak 2500.000 -41.11 <-21.20 PASS
AV 2310.000 -49.12 <-41.20 PASS
AV 2381.795 -48.65 <-41.20 PASS
- <-
Low 2402 AV 2390.000 48.89 <-41.20 PASS
Peak 2310.000 -41.57 <-21.20 PASS
Peak 2369.615 -38.74 <-21.20 PASS
- <-
3DH5 Antt Peak 2390.000 41.26 <-21.20 PASS
AV 2483.500 -48.21 <-41.20 PASS
AV 2499.040 -48 <-41.20 PASS
- <-
High 2480 AV 2500.000 48.03 <-41.20 PASS
Peak 2483.500 -41.83 <-21.20 PASS
Peak 2492.320 -38.14 <-21.20 PASS
Peak 2500.000 -40.87 <-21.20 PASS
Note:

1. The Antenna Gain is compensated in the graph with 2dBi and Antenna Gain which is Higher.

2. The limit in dBm for average detector is conversion from 54dBuV/m, according to 15.209(a). The limit in

dBm for peak detector is 20dB above the limit of average detector in dBm.
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Test Graphs

FCC ID: 2AXUD-KB5

Report No.: TZ220102886-E3
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