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RF Test Data for 2.4G Wi-Fi
(Conducted Measurements)

General Description of EUT

Product Name: Heltec WiFI Kit LoRa Node
Test Model: HTIT-WS
Sample ID: RW-C-202202-0173-1-2#

Environmental Conditions

Temperature: 23.8C

Relative Humidity: | 48%

Test Voltage: DC 5V

Test Engineer: Huang jian ping

Note: For a more detailed features description, please refer to the report TBR-C-202202-0173-14

FCC ID: 2A2GJ-HTIT TB-RF-074-1.0



T BY Shenzhen Toby Technology Co, Ltd. Report No.: TBR-C-202202-0173-14
Page: 2 of 48

Contents
1 ADS'Bandwidth......coms........ 00 W I B e ) e 3
1.1.Test,Results. W& S RN B e BN Y BT 3
1.2.Test'Graphses®..............co 5. S8 el e T L T Y LR 4
2. Occupied Channel BandWidth.........co.ii ittt ettt e st e s bee e sabe e sabeesbeeeeee 8
281 Test Result...... A 8 0 R e W e 8
2.2 TestiGraphs....... S ... Y O O eerrrrrresrerrenn S AR AR B 9
3. Maximum CONAUCEEA OULPUL POWET ....eeuviiiiieeiieeeiie ettt ettt e sieessteeestteesateesateesteessaesssseesaseesnsaesnseesnssessseenns 13
3. 18lestsResult.... .« 08 L B U T e B MR R B 13
4. Maximum POWET SPECLIAl AENSILY ...eiiuviiiiiieiie ittt sttt e s be e e sbbe e sabeesbeesbeeesaseas 14
4.1 JesPResult. B ST N B e BTN AR A e 14
AT2 e SRGTAPNS ....vvveeecrerrennn B SR NS AT e s 15
5. BaNd 080 MEASUIEMENTS ...eiuieiiiieiiie ettt et esiee st e e stteestteesateessteesseeesaseessseessseesseesnsseesnsessseesnseeesssessssenans 19
5:1.Test ResUlt o % . 08 00 o B S R e s 19
5.24lest Graphshk##%............. o885 <8 S R LB R e 20
6. CONAUCLED SPUMIOUS EMISSION...ciitiiiiiiiitieiiieeeieeeite ettt e steestee s sbee e sate e sateesteesbaesssaeesaseessbeeensseesaseesnseenns 23
orldlest Result = % ... 08 el RS 23
6.2.Test,Graphs 2. ... B s 8 A R D Bl W BT 24
7.Duty CycleR . Mu N B g . vl B e RN N 36
7Yl Test'REsUN......... #8 % 0 S W ERR ET  WE T 36
7. 2%Test Graphs........ 04 W Rl M N o R 37
8. EMISSIONS iN RESEIICEA BANGS...ccvieiieiieiieiieiteitest ettt ettt ettt ettt sbeesaeesbeesbeesbeesbeesstesanesneesanesanes 41
8. Elest'Resulte®. ........... oo, ... 08 W ST o B N Y B 41
8.2.MesiGraphs..... M - 0 B e RS 0 R e Y R 43

FCC ID: 2A2GJ-HTIT TB-RF-074-1.0



T BY Shenzhen Toby Technology Co, Ltd. Report No.: TBR-C-202202-0173-14
Page: 30f48

1. DTS Bandwidth

1.1.Test Result

TestMode Antenna Channel DTS BW [MHZz] FL[MHZ] FH[MHZ] Limit[MHZz] Verdict

2412 9.56 2407 .44 2417.00 0.5 PASS

11B Ant1 2437 10.04 2431.96 2442.00 0.5 PASS
2462 10.04 2456.96 2467.00 0.5 PASS

2412 16.36 2403.80 2420.16 0.5 PASS

11G Ant1 2437 16.36 2428.80 244516 0.5 PASS
2462 16.36 2453.80 2470.16 0.5 PASS

2412 17.56 2403.20 2420.76 0.5 PASS

11N20SISO Ant1 2437 17.60 2428.20 2445.80 0.5 PASS
2462 17.60 2453.20 2470.80 0.5 PASS

2422 32.80 2405.68 2438.48 0.5 PASS

11N40SISO Ant1 2437 33.28 2420.36 2453.64 0.5 PASS
2452 32.96 2435.68 2468.64 0.5 PASS

FCC ID: 2A2GJ-HTIT TB-RF-074-1.0
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1.2.Test Graphs
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2. Occupied Channel Bandwidth

2.1.Test Result

TestMode Antenna Channel OCB [MHZ] FL[MHZ] FH[MHZ] Limit[MHZz] Verdict

2412 13.267 2405.487 2418.753

11B Ant1 2437 13.227 2430.447 2443.673
2462 13.267 2455.447 2468.713

2412 17.702 2403.169 2420.871

11G Ant1 2437 18.342 2428.089 2446.431
2462 18.062 2453.089 2471.151

2412 19.261 2402.370 2421.630

11N20SISO Ant1 2437 18.741 2427.649 2446.391
2462 18.621 2452.609 2471.231

2422 34.685 2404.657 2439.343

11N40SISO Ant1 2437 34.925 2419.577 2454.502
2452 34.605 2434.737 2469.343

FCC ID: 2A2GJ-HTIT TB-RF-074-1.0
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2.2.Test Graphs
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3. Maximum conducted output power

3.1.Test Result

TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
2412 16.51 <30.00 PASS

11B Ant1 2437 16.43 <30.00 PASS
2462 15.58 <30.00 PASS

2412 16.04 <30.00 PASS

1G Ant1 2437 16.21 <30.00 PASS
2462 16.04 <30.00 PASS

2412 16.25 <30.00 PASS

11N20SISO Ant1 2437 16.36 <30.00 PASS
2462 16.18 <30.00 PASS

2422 15.63 <30.00 PASS

11N40SISO Ant1 2437 15.08 <30.00 PASS
2452 15.03 <30.00 PASS

FCC ID: 2A2GJ-HTIT TB-RF-074-1.0
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4. Maximum power spectral density
4.1.Test Result
TestMode Antenna Channel Result{dBm/3-100kHz] Limit[dBm/3kHz] Verdict
2412 -11.28 <8.00 PASS
11B Ant1 2437 -11.53 <8.00 PASS
2462 -12.22 <8.00 PASS
2412 -17.06 <8.00 PASS
1G Ant1 2437 -16.28 <8.00 PASS
2462 -16.32 <8.00 PASS
2412 -16.99 <8.00 PASS
11N20SISO Ant1 2437 -16.85 <8.00 PASS
2462 -16.67 <8.00 PASS
2422 -19.74 <8.00 PASS
11N40SISO Ant1 2437 -20 <8.00 PASS
2452 -19.34 <8.00 PASS
FCC ID: 2A2GJ-HTIT TB-RF-074-1.0
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4.2.Test Graphs
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5. Band edge measurements

5.1.Test Result

TestMode Antenna ChName Channel ReflLevel[dBm] Result[dBm] Limit[dBm] Verdict

Low 2412 3.66 -41.91 <-16.34 PASS

11B Ant1
High 2462 2.55 -46.72 <-17.45 PASS
Low 2412 -3.37 -38.66 <-23.37 PASS

1G Ant1
High 2462 -3.39 -46.54 <-23.39 PASS
Low 2412 -2.86 -36.33 <-22.86 PASS

11N20SISO Ant1
High 2462 -3.23 -46.1 <-23.23 PASS
Low 2422 -9.13 -44.29 <-29.13 PASS

11N40SISO Ant1
High 2452 -9.81 -46.09 <-29.81 PASS

FCC ID: 2A2GJ-HTIT TB-RF-074-1.0
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5.2.Test Graphs
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6. Conducted Spurious Emission

6.1.Test Result

TestMode Antenna Channel Fedenss Reflevel Result Limit Verdict
[Mhz] [dBm] [dBm] [dBm]

Reference 3.60 3.60 PASS

2412 30~1000 3.60 -53.12 <-16.4 PASS

1000~26500 3.60 -35.14 <-16.4 PASS

Reference 3.35 3.35 PASS

1B Ant1 2437 30~1000 3.35 -53.27 <-16.65 PASS
1000~26500 3.35 -34.37 <-16.65 PASS

Reference 2.44 244 PASS

2462 30~1000 2.44 -53.33 <-17.56 PASS

1000~26500 2.44 -33.5 <-17.56 PASS

Reference -2.96 -2.96 PASS

2412 30~1000 -2.96 -52.28 <-22.96 PASS

1000~26500 -2.96 -41.53 <-22.96 PASS

Reference -3.14 -3.14 PASS

1G Ant1 2437 30~1000 -3.14 -52.57 <-23.14 PASS
1000~26500 -3.14 -41.7 <-23.14 PASS

Reference -3.20 -3.20 PASS

2462 30~1000 -3.20 -53.45 <-23.2 PASS

1000~26500 -3.20 -43.6 <-23.2 PASS

Reference -2.81 -2.81 PASS

2412 30~1000 -2.81 -53.89 <-22.81 PASS

1000~26500 -2.81 -40.47 <-22.81 PASS

Reference -2.91 -2.91 PASS

11N20SISO Ant1 2437 30~1000 -2.91 -53.75 <-22.91 PASS
1000~26500 -2.91 -41.69 <-22.91 PASS

Reference -3.05 -3.05 PASS

2462 30~1000 -3.05 -53.23 <-23.05 PASS

1000~26500 -3.05 -42.94 <-23.05 PASS

Reference -9.22 -9.22 PASS

2422 30~1000 -9.22 -53.16 <-29.22 PASS

1000~26500 -9.22 -43.47 <-29.22 PASS

Reference -9.84 -9.84 PASS

11N40SISO Ant1 2437 30~1000 -9.84 -52.78 <-29.84 PASS
1000~26500 -9.84 -42.99 <-29.84 PASS

Reference -10.00 -10.00 PASS

2452 30~1000 -10.00 -53.47 <-30 PASS

1000~26500 -10.00 -44.34 <-30 PASS

FCC ID: 2A2GJ-HTIT TB-RF-074-1.0
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6.2.Test Graphs

Spectrum I nf
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