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Appendix A

RF Test Data for 2.4G WIFI (Conducted Measurement)

Product Name: Remember Ringbox
Test Model: 5.1

Environmental Conditions

Temperature: 235°C
Relative Humidity: 52.2%
ATM Pressure: 100.0 kPa
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A.1 DTS Bandwidth

Test Result
TestMode Antenna Channel DTS BW [MHZz] FL[MHZ] FH[MHZz] Limit(MHZz] Verdict
2412 10.000 2407.000 2417.000 0.5 PASS
11B Ant1 2437 9.520 2432.480 2442.000 0.5 PASS
2462 9.520 2457.480 2467.000 0.5 PASS
2412 16.320 2403.840 2420.160 0.5 PASS
11G Ant1 2437 16.320 2428.840 2445.160 0.5 PASS
2462 16.320 2453.840 2470.160 0.5 PASS
2412 17.600 2403.200 2420.800 0.5 PASS
11N20SISO Ant1 2437 17.560 2428.240 2445.800 0.5 PASS
2462 16.360 2453.200 2469.560 0.5 PASS
2422 35.680 2404.480 2440.160 0.5 PASS
11N40SISO Ant1 2437 35.440 2419.480 2454.920 0.5 PASS
2452 35.360 2434.160 2469.520 0.5 PASS
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Test Graphs
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11N40SISO_Ant1_2437
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A.2 Maximum peak conducted output power

Test Result
TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict

2412 8.86 <30.00 PASS

11B Ant1 2437 8.97 <30.00 PASS
2462 8.86 <30.00 PASS

2412 8.26 <30.00 PASS

11G Ant1 2437 8.17 <30.00 PASS
2462 8.20 <30.00 PASS

2412 8.25 <30.00 PASS

11N20SISO Ant1 2437 8.18 <30.00 PASS
2462 8.22 <30.00 PASS

2422 8.34 <30.00 PASS

11N40SISO Ant1 2437 8.40 <30.00 PASS
2452 8.32 <30.00 PASS
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A.3 Maximum power spectral density

Test Result
TestMode Antenna Channel Result[dBm/3-100kHz] Limit[dBm/3kHz] Verdict

2412 -8.63 <8.00 PASS

11B Ant1 2437 -8.62 <8.00 PASS
2462 -8.47 <8.00 PASS

2412 -17.93 <8.00 PASS

11G Ant1 2437 -17.45 <8.00 PASS
2462 -17.72 <8.00 PASS

2412 -18.27 <8.00 PASS

11N20SISO Ant1 2437 -17.73 <8.00 PASS
2462 -17.73 <8.00 PASS

2422 -22.29 <8.00 PASS

11N40SISO Ant1 2437 -20.05 <8.00 PASS
2452 -20.59 <8.00 PASS
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Test Graphs
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Agilent Spectrum Analyzer - Swept SA
el RL RF S0 AC SENSE:INT| ALIGNAUTO 09:35:50 AMJan 24,2022
#Avg Type: RMS TacE[ 23456 |  [requency

Center Freq 2.462000000 GHz |
PHO:Fast GO Trig: Free Run Avg|Hold: 2i2 e
IFGain:Low  #Atten: 30 dB DerE REREE
I — Mkr1 2.460 991 GHZ AutoFane
(19 gy Ref 28,63 dBm -8.467 dBm|
CenterFreq|
108 2.462000000 GHz
8.
StartFreq
; 2. GHz
137 ’1
414 | [
Firig Stop Freq
| M 2.471520000 GHz
L T
5 " " | CF Step
o i i ¥ ) 1.904000 MHz
JAuto Man|
414 -';'Hm (“"‘ﬂ
- M MHM" Freq Offset
0 Hz|
1.4
ICenter 2.462000 GHz Span 19.04 MHz|
ffRes BW 3.0 kHz #VBW 10 kHz #Sweep 6.120 5 (1001 pts)
[s sTaTUS
11G_Ant1_2412
Agilent Spectrum Analyzer - Swept SA
el RL RF S0 AC SENSE:INT| ALIGNAUTO 09:55:30 AM J:
Center Freq 2.412000000 GHz | #Avg Type: RMS fequency
PHO:Fast GO Trig: Free Run Avg|Hold: 2i2 e
IFGain:Low  #Atten: 30 dB DErE RERPE
Auto Tune|
Ref Offset8.66 B MKkr1 2.413 24 GHz]
19 gy Ref 28.66 dBm -17.934 dBm
CenterFreq|
107 2.412000000 GHz
8.
StartFreq
A3 2 GHz
e .1 Stop Freq|
213 " \}w.m“.. 1 faial ,M Ihniuans ks Bt by 2428320000 GHz
r I )‘qum WY T Ty WW\
313 CF Step
3.264000 MHz|
JAuto Man|
413 lr .\
05 Freq Offset|
J}( 0Hz
r 3
Wl e
Center 2.41200 GHz Span 32.64 MHz|
ffRes BW 3.0 kHz #VBW 10 kHz #Sweep 6.120 5 (1001 pts)
[s sTaTUS
11G_Ant1_2437
Agilent Spectrum Analyzer - Swept SA
el RL RF S0 AC SENSE:INT| ALIGNAUTO 10:01:27 AM Jan 24,2022
Center Freq 2.437000000 GHz | #Avg Type: RMS TE[ 23456 Frequency
PNOFast = Trig:Free Run Avg|Hold: 2i2 T
\FGainlow © #Atten: 30 dB verlP PREPE
I — Mkr1 2.429 49 GHZ AutoFane
19 gy Ref 28.63 dBm -17.445 dBm
CenterFreq|
108 2.437000000 GHz
8.

StartFreq
a7 2. GHz
e .1 Stop Freq|

2.453320000 GHz
1 'I'f‘rl#r .‘MVWPAI. WVAVMWA U\J\J“A ‘ﬁnﬂﬁnw% mhﬁ%ﬁ%nl
a4 { CF Step
3.264000 MHz|
JAuto Man|
414 “4‘ "
i | Freq Offset|
\\ 0Hz
,514W|IJJ=IIF ¥ " WWWMW
Center 2.43700 GHz Span 32.64 MHz|
ffRes BW 3.0 kHz #VBW 10 kHz #Sweep 6.120 5 (1001 pts)
[s sTaTUS

11/50




s Shenzhen LCS Compliance Testing Laboratory Ltd. FCC ID: 2A5UM-RRBOX Report No.: LCS220118084AEA

11G_Ant1_2462

Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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213,
313 CF Step
7.136000 MHZ]
JAuto Man|
41,3
513 )J \l. Freq Offset|
’f \ 0Hz
£1.3 | \
———" ki
Center 2.42200 GHz Span 71.36 MHz|
ffRes BW 3.0 kHz #VBW 10 kHz #Sweep 6.120 5 (1001 pts)|
IMSG sTatus| | Meas Uncal
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11N40SISO_Ant1_2437

Agilent Spectrum Analyzer - Swept SA

el RL S0 AC SENSE!INT] ALIGNAUTO 10:36:26 AM Jan 24, 2022
Center Freq 2.437000000 GHz | #Avg Type: RMS TE[ 23456 Frequency
PNO-Fast = Trig:Free Run AvglHold: 212 T
IFGain:Low #Atten: 30 dB DET‘P EPRPR
Auto Tune
Ref Offset 263 dB Mkr1 2.430 76 GHz|
19 gy Ref 28.63 dBm -20.049 dBm
CenterFreq|
188 2.437000000 GHz|
8.
StartFreq|
RE 2.401560000 GHz|
e 1 Stop Freq|
¢ 2472440000 GHz,
214 H
314 WMWWM CF Step
7.088000 MHZ|
JAuto Man|
414
514 )ﬁ %H Freq Offset
/‘ \ 0Hz
£1.4 |
A M e
Center 2.43700 GHz Span 70.88 MHz|
ffRes BW 3.0 kHz #VBW 10 kHz #Sweep 6.120 5 (1001 pts)|
IMSG sTATUS| 1, Meas Uncal

11N40SISO_Ant1_2452

Agilent Spectrum Analyzer - Swept SA
el RL [ SENSE:INT| ALIGNAUTO 10:40:50 &M Jan
#Avg Type: RMS TRACE[{ Frequency

F AC
Center Freq 2.452000000 GHz |
PNOFast = Trig:Free Run AvglHold: 212 T
\FGainlow © #Atten: 30 dB verlP PREPE
T —— Mkr1 2.449 52 GHZ AutoTure
19 gy Ref 28.63 dBm -20.594 dBm
CenterFreq|
e 2.452000000 GHz
8.

StartFreq
a7 2.416640000 GHz
" 1 Stop Freq|

’ 2.487360000 GHz]
214
314 CF Step
| 7.072000 MHz|
JAuto Man|
414
514 J’ \ Freq Offset|
)/ '\\ 0Hz
1.4 | |
Center 2.45200 GHz Span 70.72 MHz|
ffRes BW 3.0 kHz #VBW 10 kHz #Sweep 6.120 5 (1001 pts)|
IMSG sTaTUS| 1 Meas Uncal
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A.4 Band edge measurements

Test Result

TestMode Antenna ChName Channel RefLevel[dBm] Result[dBm] Limit[dBm] Verdict
Low 2412 5.15 -38.51 <-14.85 PASS

11B Ant1
High 2462 4.42 -47.81 <-15.58 PASS
Low 2412 -2.97 -44.22 <-22.97 PASS

11G Ant1
High 2462 -3.17 -47.41 <-23.17 PASS
Low 2412 -3.54 -43.95 <-23.54 PASS

11N20SISO Ant1
High 2462 -3.58 -45.4 <-23.58 PASS
Low 2422 -7.84 -47.13 <-27.84 PASS

11N40SISO Ant1
High 2452 -7.32 -47.68 <-27.32 PASS
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Test Graphs

11B_Ant1_Low_2412

7 | SEMSEINT] AL | E
Center Freq 2. 365000000 GHz | .. #Avg Type: RMS TRaCE requency
PNOTFast T3 Trig: Free Run AvglHold:>1/1 ‘
IFGain:Low #Atten: 30 dB DerP PPPPP
e KI5 2,397 500 GHz]| ~ AutoTune
19 gty Ref 28.66 dBm -38.509 dBm
187 1 CenterFreq|
8 2.365000000 GHz|
134 g,
[’ i
03 A L THBSTer
L '“\‘ StartFreq|
2 \ 2.300000000 GHz
2313 ah
e— R
o i AT StopFreq
2.430000000 GHz|
Al
Start 2.30000 GHz Stop 2.43000 GHZ CF Step)
Res BW 100 kHz #VBW 300 kHz #Sweep 12.80 ms (3001 pts) 13.000000 MHz
MKR MODE| TRC SCL V FUNET\UN FUNET\UNW\DTH FUNETIUN VALUE A m Man)
1 III-II
P N ___
[ 2390000GHz[  B0624dBm| [ [ | Freq Offset
[ 2310000GHz| &23%0dBm| [ [ | 0 Hz|
| 5] N | [ 2397500GHz|  38509eBm| [ [ |
- @ ;17
- 1 1
S
- 11
O Y ) S I
< >
o —

11B_Ant1_High_2462

| SensEINT] ALIGNAUTO 09:

Center Freq 2. 495000000 GHz

Frequency

PO Fast ‘:‘ Trig: Free Run

1 r - r ]

1 r ! [ [ N
< >
use sTaTUS

IFGain:Low #Atten: 30 dB DET‘P PPPPP
. Mkrd 2.505 670 GHz|| ~ AutoTune
{ogBiay  Ref 2863 dBm -47.812 dBm
18 CenterFreq|
8 2.435000000 GHz|
13 Mllﬂ%
L S
{uv w BEAEEL | StartFreq|
. ] \ 2.440000000 GHz
314 ¥
4 ! W 2 P
£t Al ' N StopFreq|
2.550000000 GHz|
614
Start 2.44000 GHz Stop 2.55000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz #Sweep 12.80 ms (8001 pts) 11.000000 MHz
MKR MODE| TRC SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE A m Wan
1 III-II___
2 II__—
[ 2500000GHz| 60906dBm| [ [ | Freq Offset
| 4l N | [ 2505670GHz| 47812dBm| [ [ | 0 Hz|

11G_Ant1_Low_2412
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g RL | RF U | SENSEUINT] ALT F
Center Freq 2.365000000 GHz | #Avg Type: RMS requency
PNOFast = Trig:Free Run AvglHold:>111 T
IFGainLow  #Atten: 30 dB oarlf PEPEE
Auto Tune|
Ref Offset8.66 dB Mkr5 2.399 905 GHz
1L%gBIdiv Ref 28.66 dBm -44.221 dBm|
1 CenterFreq
8 1 2.365000000 GHz
-1.34
Yo
113 1 |
' k StartFreq|
-213 a7 ify
7 { 2.300000000 GHz
-31.3 5 \
-41.3 4 3
53 T bl " ¢..< Stop Freq|
2.430000000 GHz
-B1.3
Start 2.30000 GHz Stop 2.43000 GHZ CF Step)
Res BW 100 kHz #VBW 300 kHz #Sweep 12.80 ms (8001 pts) 13.000000 MHz
CL X Y FUNCTION FUNCTION WIDTH FUNCTION ¥&LUE & m Man)
[f]  2413263GHz|  2870dBm| [ [ |
[f|  2400000GHz| 47168dBm| [ | |
[ 2390000GHz|  &0857dBm| | [ | Freq Offset]
[ 2310000GHz[  &t704dBm| | [ | 0 Hz
| 2399005GHz| dd221dBm| [ [ |
e ) AN
[ [ [ [ B§
i RL | _FRF | SENSE:INT] F
Center Freq 2.495000000 GHz | #Avg Type: RMS requency
PNOFast = Trig:Free Run Avg[Hold:>11 T
IFGainLow  #Atten: 30 dB oarlf PEPEE
Auto Tune|
Ref Offset .63 dB Mkrd 2.484 179 GHz]
{0gBiciv_Ref 2863 dBm -47.414 dBm
18 CenterFreq
8 1 2.495000000 GHz
-137
it J | StartFreq|
2t i i 251 | 2 440000000 GHz
314
414 " 4 3
514 “ e A il Stop Freq|
2550000000 GHz
-B1.4
Start 2.44000 GHz Stop 2.55000 GHz CF Step)
Res BW 100 kHz #VBW 300 kHz #Sweep 12.80 ms (8001 pts) 11.000000 MHz
CL X Y FUNCTION FUNCTION WIDTH FUNCTION ¥&LUE & m Man)
[f| 2483500GHz| 48281dBm| [ | |
[ 2500000GHz|  &0748eBm| | [ | Freq Offset]
[ 2484179GHz| A7gladBm| | [ | 0 Hz
. o 1 1
[ [ [ [ B§

SENSEINT]

2399791 GHz 43045dBm| [ | |
T

RL | RF
Center Freq 2.365000000 GHz [ #hvg Type: RMS Frequency
PNO-Fast = Trig:Free Run AvglHold:>111 T
IFGainLow © #Atten: 30 dB oarlf PEPEE
Ref Offset8.66 dB Mkr5 2.399 791 GHz AutoTune
1L%gBIdiv Ref 28.66 dBm -43.945 dBm)
187, CenterFreq
8 ] 2.365000000 GHz
e TTRmm
113 ks 1
‘I ! t StartFreq|
1 f T & | 300000000 GHz
-31.3
; |
4.3 7 3
513 el " m i Stop Freq|
2.430000000 GHz
-B1.3
Start 2.30000 GHz Stop 2.43000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz #Sweep 12.80 ms (8001 pts) 13.000000 MHz
CL X Y FUNCTION FUNCTION WIDTH FUNCTION ¥&LUE & m Man)
[f]  2413246GHz|  3637dBm| [ [ ]
[f[ 2400000GHz| 46101dBm| [ | |
[ 2390000GHz|  &0863eBm| | | | Freq Offset]
[ 2310000GHz[  &2977dBm| | [ | 0 Hz
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11N20SISO_Ant1_High 2462

SENSEINT] ALIGNAUTO 110:24:06 AM Jan 2-
GHz #Avg Type: RMS TRACE Frequency
PNOTFast = Trig:Free Run AvgHold> 111 T
o ™ #tten:30 dB verlP PREPE
eFORaciBBTaE Mk 2.487 088 GHz| ~ AutoTune
10dBidiv__Ref 28.63 dBm -45.396 dBm|
og
18 CenterFreq|
8 ] 2.495000000 GHz
137
IXWA N
Lo M bkl
] 1 StartFreq|
e i i 2ol | 2440000000 GHz
31.4 f \ n
-41.4 r'y 3
514 X . Ql " Stop Freq|
2550000000 GHz
-61.4
Start 244000 GHz Stop 2.55000 GHz] CFStep)
Res BW 100 kHz #VBW 300 kHz #Sweep 12.80 ms (8001 pts) 11.000000 MHz
MKR MODE| TRC SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE & auto Man
1 III-- 2. 455 995 GHz 3. 516 dBm
2483500 GHz 51427dBm| [ [ ]
II 2,500 000 GHz S1690dBm| [ [ ] Freq Offset]
|4l N 2487 988 GHz 46396dBm| [ ] 0Hz
.  r— @ 1
- 1 ]
) A B
S A B
- 1]
o~
11 I A R
£ >
= status

SENSEINT| AUTO [10:30:58 AM Jan 2:
RACE

Frequency

#Avg Typ:

GHz . & RMS
PNO: Fast G Trig:FreeRun Avg[Hold:>1/1
IFGain:Low #Atten: 30 dB

DEIF FRRFP

Auto Tune|
Ref Offset 866 dB Mkr$ 2.396 021 GHz
1L%gBIdiv Ref 28.66 dBm -47.125 dBm|
187 CenterFreq|
8 2.365000000 GHz
-1.34 1
13 " ITTITES VAT
”""' StartFreq|
™ B/ 2.300000000 GHz
754 oo
2313 Fi
413 4 3 A5 j
-51.3 ek .Q . bt Y.QF Stop Freq|
2.430000000 GHz
-61.3
Start 2.30000 GHz Stop 2.43000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz #Sweep 12.80 ms (8001 pts) 13.000000 MHz
JAuto Man|

MK MODE| TRE| SCL

FUNCTION | FUNCTION WIDTH FUNCTION VALUE &

1 III-- |

[ 2400000GHz| B09tzdBm| | | |

II__— Freq Offset
[ 2310000GHz| &1618Bm[ [ [ | 0HZ

LS N | | 2396021GHz| A7428dBm[ [ [ |

11N40SISO_Ant1_High_ 2452
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il RL RF 508 AC | SENSEINT] ALIGNAUTO [10:41:07 AM Jan 24, 2022 Frequenc
Center Freq 2.495000000 GHz ] #Avg Type: RMS TG [T 2 quency
POz Fast GO Trig: Free Run Avg[Hold:>1/1 T ‘
IFGainiLow #Atten: 30 dB TP EPEPE
Ref Offset863 dB Mkrd 2.525 099 GHz AutoTune
10dBidiv__Ref 28.63 dBm -47.684 dBm)
og
18 CenterFreq|
8 2.495000000 GHz
137
1.4 g ML
[ StartFreq
- i | Zrman) | 2440000000 GHz
<314 1
414 \ 3 a4
514 o " ! m Stop Freq|
2550000000 GHz
-61.4
Start 244000 GHz Stop 2.55000 GHz] CFStep)
Res BW 100 kHz #VBW 300 kHz #Sweep 12.80 ms (8001 pts) 11.000000 MHz
MKR MODE| TRC SCL % Y FUNCTION FUNCTION WIDTH FUNCTION VALUE & auto Man
1 I 2.449 488 GHz g37dBm [ [ |
2 INNENEA 2483500 GHz 51726dBm| [ [ |
2500000 GHz S01dBml [ ] Freq Offset]
|4l N 2525099GHz|  47684dBm[ | [ ] 0HZ
. 0 1
1
1 L[ [ [ N
£ >
= status
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A.5 Conducted Spurious Emission

Test Result
TestMode Antenna Channel AEERETE Reflevel Result Limit Verdict
[Mhz] [dBm] [dBm] [dBm]

Reference 5.25 5.25 - PASS

2412 30~1000 5.25 -59.39 <-14.75 PASS

1000~26500 5.25 -46.76 <-14.75 PASS

Reference 4.88 4.88 - PASS

11B Ant1 2437 30~1000 4.88 -60.9 <-15.12 PASS
1000~26500 4.88 -46.33 <-15.12 PASS

Reference 4.61 4.61 - PASS

2462 30~1000 4.61 -59.31 <-15.39 PASS

1000~26500 4.61 -46.01 <-15.39 PASS

Reference -3.06 -3.06 PASS

2412 30~1000 -3.06 -60.45 <-23.06 PASS

1000~26500 -3.06 -46.33 <-23.06 PASS

Reference -2.74 -2.74 - PASS

111G Ant1 2437 30~1000 -2.74 -60.99 <-22.74 PASS
1000~26500 -2.74 -45.98 <-22.74 PASS

Reference -2.87 -2.87 - PASS

2462 30~1000 -2.87 -60.04 <-22.87 PASS

1000~26500 -2.87 -41.8 <-22.87 PASS

Reference -3.47 -3.47 - PASS

2412 30~1000 -3.47 -59.89 <-23.47 PASS

1000~26500 -3.47 -45.17 <-23.47 PASS

Reference -2.58 -2.58 PASS

11N20SISO Ant1 2437 30~1000 -2.58 -60.16 <-22.58 PASS
1000~26500 -2.58 -46.2 <-22.58 PASS

Reference -3.27 -3.27 - PASS

2462 30~1000 -3.27 -60.67 <-23.27 PASS

1000~26500 -3.27 -45.27 <-23.27 PASS

Reference -7.08 -7.08 - PASS

2422 30~1000 -7.08 -60.92 <-27.08 PASS

1000~26500 -7.08 -45.49 <-27.08 PASS

Reference -7.51 -7.51 - PASS

11N40SISO Ant1 2437 30~1000 -7.51 -60.77 <-27.51 PASS
1000~26500 -7.51 -45.36 <-27.51 PASS

Reference -7.17 -7.17 - PASS

2452 30~1000 -7.17 -60.79 <2717 PASS

1000~26500 -7.17 -45.78 <-27.17 PASS
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