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1. Client
> Name : Samsung Electronics Co., Ltd.

o Address : 129, Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677,
Rep. of Korea

> Date of Receipt : 2021-06-28
2. Use of Report : Certification
3. Name of Product / Model : Tablet PC / SM-T733

4. Manufacturer / Country of Origin: Samsung Electronics Co., Ltd. / Vietham

5. FCC ID (Model) - A3LSMT733

6. IC Certificate No. (Model) : 649E-SMT733

7. Date of Test : 2021-07-05 to 2021-07-28

8. Location of Test : W Permanent Testing Lab (] On Site Testing

(Address:65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea)
9. Test method used : FCC Part 15 Subpart E, 15.407

RSS-247 Issue 2 February 2017

RSS GEN Issue 5 April 2018

10. Test Result : Refer to the test result in the test report
Tested by Technical Manager
Affirmation .
Name : Taeyoung Kim &) Name : Seungyong KimM
7
2021-08-02

KCTL Inc.

As a test result of the sample which was submitted from the client, this report does not guar
antee the whole product quality. This test report should not be used and copied without a
written agreement by KCTL Inc.
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REPORT REVISION HISTORY

Date Revision Page No

2021-08-02 Originally issued -

This report shall not be reproduced except in full, without the written approval of KCTL Inc. This document
may be altered or revised by KCTL Inc. personnel only, and shall be noted in the revision section of the
document. Any alteration of this document not carried out by KCTL Inc. will constitute fraud and shall nullify
the document. This test report is a general report that does not use the KOLAS accreditation mark and is not
related to KS Q ISO/IEC 17025 and KOLAS accreditation.

General remarks for test reports

Statement concerning the uncertainty of the measurement systems used for the tests
(may be required by the product standard or client)

L] Internal procedure used for type testing through which traceability of the measuring uncertainty
has been established:

Procedure number, issue date and title:
Calculations leading to the reported values are on file with the testing laboratory that conducted the testing.

X statement not required by the standard or client used for type testing

KCTL-TIR001-003/5 KP21-04072


http://www.kctl.co.kr/

KCTL Inc. Report No.:
65, Sinwon-ro, Yeongtong-gu, KR21-SRF0159
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894  FAX: 82-505-299-8311 Page (3) of (230)

www.kctl.co.kr

CONTENTS

1. General iINformation ... ... e 4
2. Device iNfOrmMation .........cccooiiiiiie e 4
2.1.  Frequency/channel OperationsS...........coooiiiiiiiiiiiie e e e 6
2.2. Simultaneous TX CONAItiON ..........uuiiiiii i e e e eeeaees 6
2.3.  Duty Cycle FactOr ... 7
3. ANtennNa reqQUIrEMENT ... ..ouniiii e e e e e 10
3.1 Antenna iNformation........ ..o 11
3.2 Directional Gain CalCulations..........cccooiiiiiiiiiiiccee e 11
4. SUMMANY Of tESES ....eiiiiiiiiiiiiii e 12
5. Measurement UNCErtainty ..........ii i 13
7.  Measurement results explanation example ... 14
8. TESLITESUILS ... e e e e e aaanaa 15
8.1.  Maximum conducted OULPUL POWEN ........coiiiiiiii e e e 15
8.2.  Maximum Power Spectral Density ...........coouuiiiiiiiiiiiieee e 26
8.3. 26 dB Bandwidth & 99% Bandwidth..............ccooiiiiiii e 42
8.4. 6 dB Bandwidth & 99% Bandwidth...............eeiiiii e 55
8.5.  Straddle Channel........... oo 59
8.6.  Spurious Emission, Band Edge and Restricted bands..............ccceevviiiiiiiiiiinnnnn, 72
< T A A O3 ©70] o To [§ 13 (=To [ =1 0 o111 o] o [ EERPR 228
9. Measurement QUIPMENT .........ooin e 230

KCTL-TIR001-003/5 KP21-04072



KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894 FAX: 82-505-299-
www.kctl.co.kr

Report No.:
KR21-SRF0159

83l Page (4) of (230)

KCTL

1. General information

Client . Samsung Electronics Co., Ltd.

Address : 129, Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677,
Rep. of Korea

Manufacturer . Samsung Electronics Co., Ltd.

Address . 129, Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677,
Rep. of Korea

Factory :  Samsung Electronics Vietnam Thai Nguyen Co., Ltd

Address :Yen binh Industrial Park, Dong Tien Ward, Pho Yen Town Thai Nguyen
Province Vietham

Laboratory : KCTL Inc.

Address : 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea

Accreditations . FCC Site Designation No: KR0040, FCC Site Registration No: 687132

VCCI Registration No. : R-20080, G-20078, C-20059, T-20056
CARB ldentifier: KR0040
ISED Number: 8035A
KOLAS No.: KT231

2. Device information

Equipment under test . Tablet PC
Model . SM-T733
Modulation technique . Bluetooth(BDR/EDR)__ GFSK, 1/4DQPSK, 8DPSK

Bluetooth(BLE) GFSK
WIFI(802.11a/b/g/n/ac/ax)_DSSS, OFDM, OFDMA
Number of channels . Bluetooth(BDR/EDR)_79 ch / Bluetooth(BLE)_40 ch

802.11b/g/

n/ax_HT20/HE20 : 13 ch

UNII-1: 4 ch (20 Mi), 2 ch (40 M), 1 ch (80 M)
UNII-2A: 4 ch (20 M), 2 ch (40 M), 1 ch (80 M)
UNII-2C: 12 ch (20 M), 6 ch (40 M), 3 ch (80 M)
UNII-3: 5 ch (20 M), 2 ch (40 M), 1 ch (80 M)

Power source : DC3.86V

Antenna specification : WIFI/Bluetooth(BDR/EDR/BLE)_Metal Antenna

Antenna gain . WIFI/Bluetooth(BDR/EDR/BLE) ANT 1: -1.71 dBi, ANT 2:-3.31 dBi
UNII-1  ANT 1:-3.68 dBi, ANT 2: -4.57 dBi

UNII-2A
UNII-2C
UNII-3

ANT 1:-1.64 dBi, ANT 2:-4.02 dBi
ANT 1: -1.67 dBi, ANT 2: -5.55 dBi
ANT 1:-1.51 dBi, ANT 2:-5.17 dBi
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Frequency range

Software version
Hardware version
Test device serial No.

Operation temperature

Bluetooth(BDR/EDR/BLE)_2 402 Mz ~ 2 480 Mz

2412 M ~2 472 M (802.11b/g/n/ax_HT20/HE20)

UNII-1: 5180 Mt ~5 240 M (802.11a/n/ac/ax_HT20/VHT20/HE20)
UNII-1: 5190 Mz ~5 230 M (802.11n/ac/ax_HT40/VHT40/HE40)
UNII-1: 5 210 Miz (802.11ac/ax_VHT80/HES8O0)

UNII-2A: 5 260 M ~5 320 M (802.11a/n/ac/ax_HT20/VHT20/HE20)
UNII-2A: 5 270 Mz ~5 310 M (802.11n/ac/ax_HT40/VHT40/HE40)
UNII-2A: 5 290 Mk (802.11ac/ax_VHT80/HEB0)

UNII-2C: 5500 Mz ~5 720 M (802.11a/n/ac/ax_HT20/VHT20/HE20)
UNII-2C: 5510 M ~5 710 Mz (802.11n/ac/ax_HT40/VHT40/HE40)
UNII-2C: 5530 Mz ~5 690 M (802.11ac/ax_VHT80/HEB0)

UNII-3: 5745 Mz ~5 825 Mk (802.11a/n/ac/ax_HT20/VHT20/HE20)
UNII-3: 5 755 Mz ~5 795 M (802.11n/ac/ax_HT40/VHT40/HE40)
UNII-3: 5 775 Mk (802.11ac/ax_VHT80/HES0)

T733.001

REV1.0

Conducted(55c51ad802257ece, 5432974d5b1c7ece,
5432974d411c7, 55c51ad801257ece)

Radiated(RL32R6001HLL, 5432974d581c7ece)

0 °C ~50 °C
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2.1. Frequency/channel operations

This device contains the following capabilities:

WiFi (802.11a/b/g/n/ac/ax), Bluetooth (BDR/EDR/BLE)

2.2. Simultaneous Tx Condition
For Simultaneous mode (Bluetooth, WLAN), please refer to
Test report #KR21-SRF0163_04072_Samsung Electronics_ SM-T733_ WiFi(P15.407)_ax.

Table 2.2-3. 802.11ac_VHT80 mode

UNII-1 UNII-2A UNII-2C UNII-3
Ch. | Frequency (M) Frequency Frequency Frequency
Ch. (z) Ch. (z) Ch. ()
3 > 180 52 5260 100 5500 149 745
40 > 200 5 5280 120 5500 157 57 5
48 5 240 6 8 6 > > 78
64 5320 140 5700 165 5825
144 5720
Table 2.2-1. 802.11a/nfac_ HT20/VHT20 mode
UNII-1 UNII-2A UNII-2C UNII-3
Ch. | Frequency (M) Frequency Frequency Frequency
Ch. (z) Ch. (z) Ch. ()
38 5190 270 02 0
16 5 230 54 527 1 551 151 5755
62 5310 118 5590 159 5795
134 5670
142 5710
Table 2.2-2. 802.11n/ac_HT40/VHT40 mode
UNII-1 UNII-2A UNII-2C UNII-3
Ch. | Frequency (M) Frequency Frequency Frequency
Ch. (z) Ch. (z) Ch. ()
42 5210
58 5290 106 5530 155 5775
122 5610
138 5690
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2.3. Duty Cycle Factor

SISO
3 3 Duty cycle
Test mode Period Tontime y cy Duty cycle
802.11a 1.555 1.457 0.9370 93.70 0.28
802.11n_HT20 1.343 1.245 0.927 2 92.70 0.33
802.11n_HT40 0.717 0.620 0.864 7 86.47 0.63
802.11ac_VHT20 1.346 1.249 0.927 9 92.79 0.32
802.11ac_VHT40 0.721 0.624 0.865 5 86.55 0.63
802.11ac_VHT80 0.408 0.311 0.762 3 76.23 1.18
MIMO
3 3 Duty cycle
Test mode Period Tontime y cy Duty cycle
(ms) (ms) (Linear) (%) factor (dB)
802.11a 1.555 1.457 0.9370 93.70 0.28
802.11n_HT20 0.746 0.648 0.868 6 86.86 0.61
802.11n_HT40 0.429 0.332 0.7739 77.39 111
802.11ac_VHT20 0.750 0.652 0.869 3 86.93 0.61
802.11ac_VHT40 0.433 0.336 0.776 0 77.60 1.10
802.11ac_VHT80 0.276 0.180 0.652 2 65.22 1.86
Notes.
1. Duty cycle (Linear) = Ton time / Period
2. DCF(Duty cycle factor) = 10log(1/duty cycle)
3. DCF is not compensated to average result if duty cycle is more than 98%
KCTL-TIR001-003/5 KP21-04072
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SISO

802.11a

802.11n_HT20

Ref Level 31.00 c&m Offset 1.00 ¢& & RBW 10 MHz

(4

Ref Level 31.00 c&m

Offset 1.00 ¢& & RBW 10 MHz

Att 50 dB & SWT 7 ms e VBW 10 MHz Att 50 45 = SWT 6ms @ VBW 10 MHz
TRG:WID TDF TRG:WID TDF
@ 1Pk View @ 1Pk View
DI[1] 13.53 dBr
1.040400 mi
e Ten 1 Ty oo bt
Todam—— IR o Togam——
0 B 0 B
-10 dBm: . . l -10 gbm:
-20 dbm 1 -20 dem: |
-30 ce -30 ce
40 g 40 g
-50 dBm: 1 -50 dBm: |
-60 c -60 c
CF 5.18 GH2 10001 pts Jo0.0 psf CF 5.18 GH2 10001 pts Go0.0 psf
Marker Marker
Type | Ret | Tre | Hevalue | Wevalwe | Function | Result Type | Ret | Tre | He-value | evalue | Function | Result
M1 1 1.5547 ms 17.07 dém M1 1 1.0404 ms 13.53 dém
D1 M1 1 1.4574 ms S117de D1 M1 1 1.245 ms 2.70 db
o2 M1 1 1.5554 ms 0.23 ci o2 M1 1 1.3428 ms 3.72 dé

802.11n_HT40

802.11ac_VHT20

Ref Level 30.37 d&m Offset 1.00 ¢& & RBW 10 MHz

Ref Level 31.00 c&m

Offset 1.00 ¢& & RBW 10 MHz

Att 49 d8 = SWT Ims & VBW 10 MHz Att 50 dB = SWT 6 ms & VBW 10 MHz
TRG:VID TOF TRG:VID TOF
[@ 1Pk view [@ 1Pk view

I | D2[1]

mMi1[1]

5.87 dbn

17.44 dBr

SLE LS

0 B
ocerly ¥ N " ¥
-20 dbm |
30 -30 c
-40 cBm 1 anen
-50 c -50 dm: .
-60 dbs -60 db
CF 5.19 GHz 10001 pts 200.0 I-"t‘ CF 5.18 GH2 10001 pts Go0.0 I-"t‘
Marker Marker
Type | Ret | Tre | Hevalue | ¥-valwe | Function | Function Result Type | Ret | Tre | Hevalue | evalue | Function | Function Result
M1 1 162.9 s 5.87 dbm ML 1 §23.2 s 17,44 dEm
D1 M1 1 619.8 ps 3.29 a8 D1 M1 1 1.2486 ms =1.51 aB
ozl M1l 1 717.3 s 1,62 dit oz M| 1 13454 ms -0.30 cb
’; Spectrum ]
Ref Level 30.17 cBm Offsot 1.00 68 w RBW 10 Mz Ref Level 20.35 dém ot 1.00 ¢B & RBW 10 MHz
Att 43 45w SWT Ims @ VBW 10 MHz Att 40 45 @ SWT 2ms @ VBW 10 MHz
TRG:VID TOF TRG:VID TOF
@ 1Pk View @ 1Pk View
D2[1] 0874 DI[1] 4534
21200 p A11.400 p
20 dam
20 i mi[1] 7.02 dBn mi[1] 3,59 dBn
) 00 b
0 dam
e OBH H
-20 dp
30 g =30
40 o -40
5048 -50 db
60 o -60 dBm: -
CF 5.19 GHz 10001 pts 200.0 I-"t‘ CF 5.21 GH2 10001 pts 200.0 I-"t‘
Marker Marker
Type | Ret | Tre | Hevalue | W-valwe | Function | Function Result Type | Ret | Tre | He-value | evalue | Function | Function Result
ML 1 271.8 s 7.02 dem ML 1 360.8 s 3.59 dbm
D1 M1 1 624.0 ps 4.75 di. D1 M1 1 3114 ps 453 db
ozl M1l 1 721.2 5 0.67 di. ozl M| 1 407.8 5 1.12 b
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MIMO

802.11a

802.11n_HT20

[c_n
Ref Level 31.00 g8  Offset 1.00 68 w RBW 10 Mz Ref Level 31.00 g8 Offset 1.00 68 w RBW 10 Mhz
Att 50 dB & SWT 7 ms @ VBW 10 MHz Att 50 dB & SWT Ims @ VBW 10 MHz
TRG:VID TDF TRG:VID TDF
@ 1Pk View @ 1Pk View
DI[1] 0.504d 13,85 dbr
1456700 mi| HAZ.500 p
T i | i J T Ll TR m| - 3
Todam—— IR | o ! ¥
0 B 0 B
-10 gBm ” * . " -10 cBm m * ! ”
-20 dBm: 1 -20 dem: |
-30 ce -30 ce
40 g 40 g
-50 dBm: 1 -50 dBm: |
-60 c -60 c
CF 5.18 GH2 10001 pts Jo0.0 ps,‘ CF 5.18 GH2 10001 pts 200.0 ps,‘
Marker Marker
Type | Ret | Tre | Hevalue | Wevalwe | Function | Result Type | Ret | Tre | Hevalue | evalue | Function | Result
ML 1 11184 ms 17.52 dbm M1 1 623.5 s 13.95 dem
D1 M1 1 1.4867 ms -0.59 di D1 M1 1 648.3 s 2.74 db
ozl M1l 1 1.5547 ms -0.32 di ozl M| 1 746.1 5 0.51 cb

802.11n_HT40

802.11ac_VHT20

[E
Ref Level 30.31 GBm Offset 1.00 68 w RBW 10 Mz Ref Level 31.00 g8 Offset 1.00 68 w RBW 10 Mhz
Att 43 45w SWT 2ms @ VBW 10 MHz Att 50 dB & SWT 4ms @ VBW 10 MHz
TRG:VID TDF TRG:VID TDF
@ 1Pk View @ 1Pk View
| | FETEY] 3.21d 17.41 dBn
A31.800 p) £ oo pf
20 dis m1[1] 7.51 dBn W ‘m
00 1 " ! el ) g
T0dae
0 dam o dam
™ i e W m " L
-20 dp -20 dBm: .
30 -30 c
-40 cBm . 40 db
-50 d -50 dBm -
-60 dbs -60 db
CF 5.19 GHz 10001 pts 200.0 I-"t‘ CF 5.18 GH2 10001 pts 400.0 I-"t‘
Marker Marker
Type | Ret | Tre | Hevalue | Wevalwe | Function | Function Result Type | Ret | Tre | Hevalue | evalue | Function | Function Result
ML 1 275.4 s 7.51 dbm ML 1 3248 s 17.41 dbm
D1 M1 1 331.8 ps 3.21 a8 D1 M1 1 652.0 ps 0.34 o
ozl M| 1 429.2 s 0.32 di. ozl M| 1 750.0 5 -0.34 db
Spectrum ’; Spectrum 2
Ref Level 30.21 GBm Offset 1.00 68 w RBW 10 Mz Ref Level 28.41 c2m ot 1.00 ¢B & RBW 10 MHz
Att 43 45w SWT 2ms @ VBW 10 MHz Att 4745 @ SWT  L3ms @ VBW 10 MHz
TRG:VID TOF SGL TRG: VID TDF
@ 1Pk View @ 1Pk Clrw
DI[1] 5534 DI[1]
AR6H000 20 dbs
20 dé mi[1] 6.61 dBn mi[1]
W " v 00
0dam
-10em m m m
-20 dp - T
30 o -30 dBm: |
40 o -40 de
50 oi 50 o
-60 o -60 g |
CF 5.19 GHz 10001 pts 200.0 I-"t‘ CF 5.21 GH2 10001 pts 130.0 I-"t‘
Marker Marker
Type | Ret | Tre | Hevalue | We-valwe | Function | Function Result Type | Ret | Tre | Hevalue | evalue | Function | Function Result
ML 1 252.6 s 6.61 dbm ML 1 234.33 us 2.13 dBm
D1 M1 1 336.0 ps 55308 D1 M1 1 179.97 ps 3.14 cb
ozl M1l 1 433.0 s 0.10 di. ozl M| 1 276.05 ks 0.75 db
- —
i
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3. Antenna requirement

Requirement of FCC part section 15.203

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply with
the provisions of this section.

Regquirement of RSS-Gen Section 6.8:

The applicant for equipment certification shall provide a list of all antenna types that may be used with the
transmitter, where applicable (i.e. for transmitters with detachable antenna), indicating the maximum
permissible antenna gain (in dBi) and the required impedance for each antenna. The test report shalll
demonstrate the compliance of the transmitter with the limit for maximum equivalent isotropically radiated
power (e.i.r.p.) specified in the applicable RSS, when the transmitter is equipped with any antenna type,
selected from this list.

For expediting the testing, measurements may be performed using only the antenna with highest gain of
each combination of transmitter and antenna type, with the transmitter output power set at the maximum
level. However, the transmitter shall comply with the applicable requirements under all operational
conditions and when in combination with any type of antenna from the list provided in the test report (and
in the notice to be included in the user manual, provided below).

When measurements at the antenna port are used to determine the RF output power, the effective gain of
the device’s antenna shall be stated, based on a measurement or on data from the antenna’s manufacturer.

The test report shall state the RF power, output power setting and spurious emission measurements with
each antenna type that is used with the transmitter being tested.

Immediately following the above notice, the manufacturer shall provide a list of all antenna types which can
be used with the transmitter, indicating the maximum permissible antenna gain (in dBi) and the required
impedance for each antenna type.

- The transmitter has permanently attached Metal Antenna (Internal antenna) on board.
- The E.U.T Complies with the requirement of §15.203, §15.247, §15.407.

KCTL-TIR001-003/5 KP21-04072
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3.1 Antennainformation

ode SISO CDD MIMO
ANT 1 ANT 2 ANT 1+ 2 ANT 1+ 2

802.11a \ \ \ X
802.11n HT20 \ \ \ \
802.11n HT40 \ \ V \
802.11ac VHT20 \ \ \ \
802.11ac VHT40 \ \ \ \
802.11ac VHT80 V \ \ \

\ = Support, X = Not support

3.2 Directional Gain Calculations
According to clause F), 2), d), (i) of KDB 662911 D01 Multiple Transmitter Output, Directional gain may be
calculated by using the formulas as below.

3.2.1. Directional Antenna Gain

Power
B0 | Gan(@i) | can(@p | Deciond
UNII 1 -3.68 -4.57 -1.10
UNII 2A -1.64 -4.02 0.26
UNII 2C -1.67 -5.55 -0.38
UNII 3 -1.51 -5.17 -0.14

Note.
Unequal antenna gains, with equal transmit powers. For antenna gains given by G;, Ga, ..., Gy dBi
Directional gain = 10 log[(10%Y2° + 109220 + ., + 10CN20)2 | Nanr] dB i

KCTL-TIR001-003/5 KP21-04072
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4. Summary of tests

FCQ Pt IC Rule Reference Parameter Te?'t. s

section(s) Condition results

15.407(a) RSS-247 Issue 2, 6.2 Maximum conducted Pass

output power
15.407(a) RSS-247 Issue 2, 6.2 Max'm””(; power spectral Pass
ensity

15.407(a) RSS-Gen Issue 5, 6.7 | 26 dB Channel Bandwidth Conducted Pass

15.407(e) RSS-Zgl 72 Ijsue 2, 6 dB Channel Bandwidth Pass
- RSS-Gen Issue 5, 6.7 Occupied Bandwidth Pass

15.207(a) RSS-Gen Issue 5, 8.8 | AC Conducted Emissions Pass

15.407(b), RSS-Gen Issue 5, Spurious emission Pass

15205(8.), 8.9,8.10 Band_edge' restricted Radiated

15.209(a) RSS-247 Issue 2, 6.2, band Pass

Notes:

1. All modes of operation and data rates were investigated. The test results shown in the following
sections represent the worst case emissions.
2. According to exploratory test no any obvious emission were detected from 9 kilz to 30 M.
Although these tests were performed other than open field site, adequate comparison
measurements were confirmed against 30 m open field site. Therefore sufficient tests were made
to demonstrate that the alternative site produces results that correlate with the ones of tests made
in an open field based on KDB 414788.
3. The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z. It was
determined that X orientation was worst-case orientation. Therefore, all final radiated testing was
performed with the EUT in X orientation.
4. All the radiated tests have been performed several case.
(Stand-alone, with accessories (S-pen, keyboard cover, TA etc.))
Worst case: stand-alone
5. The test procedure(s) in this report were performed in accordance as following.
- ANSI C63.10-2013
- KDB 662911 D01 v02r01
- KDB 789033 D02 v02r01
6. Based on the baseline scan, the worst-case data rates were:
802.11a mode: 6Mbps
802.11n HT20 mode: MCSO0, MCS8
802.11n HT40 mode: MCSO0, MCS8

802.11ac VHT20 mode: MCSO0
802.11ac VHT40 mode: MCSO0
802.11ac VHT80 mode: MCSO0
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5. Measurement uncertainty

The measurement uncertainties shown below were calculated in accordance with the requirements
of ANSI C63.10-2013.

All measurement uncertainty values are shown with a coverage factor of k=2 to indicated a 95 % level
of confidence. The measurement data shown herein meets of exceeds the Ucispr measurement
uncertainty values specified in CISPR 16-4-2 and thus, can be compared directly to specified limits to
determine compliance.

Parameter Expanded uncertainty (%)
Conducted RF power 0.9 dB
Conducted spurious emissions 1.6 dB

9 Ktz ~30 Mtk 2.3 dB

Radiated spurious emissions 30 Mz ~ 1000 M 22 dB

Above 1 (lz 5.6 dB

Conducted emissions 9 Wb ~ 150 37 4

150 Kk ~ 30 M 3.3 dB

KCTL-TIR001-003/5 KP21-04072
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/. Measurement results explanation example

The offset level is set in the spectrum analyzer to compensate the RF cable loss factor between

EUT conducted output port and spectrum analyzer.

With the offset compensation, the spectrum analyzer reading level is exactly the EUT RF output

level.
Frequency (Mk) Factor(dB) Frequency (Mk) Factor(dB)
30 10.03 9000 12.98
50 10.04 10 000 13.26
100 10.16 11 000 13.64
200 10.30 12 000 12.74
300 10.39 13 000 12.46
400 10.48 14 000 12.70
500 10.60 15 000 12.99
600 10.66 16 000 13.00
700 10.73 17 000 13.03
800 10.74 18 000 13.08
900 10.76 19 000 13.09
1000 10.69 20 000 13.42
2000 11.18 21 000 13.78
3000 11.52 22 000 13.84
4 000 11.64 23 000 13.86
5000 12.09 24 000 14.19
6 000 12.23 25 000 14.24
7 000 12.75 26 000 14.37
8 000 12.80 26 500 14.47
Notes:
Offset(dB) = RF cable loss(dB) + Attenuator(dB)
KCTL-TIR001-003/5 KP21-04072
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8. Test results

8.1. Maximum conducted output power
Test setup

EUT Attenuator

Limit
According to 8§15.407(a), RSS-247(6.2)

Spectrum analyzer

FCC
Band EUT category Conducted output power limit
Outdoor access point
Indoor access point 1W (30 dBm)
UNII-1 Fixed point-to-point access point
N Client device 250 MW (23.98 dBm)
UNII-2A v 250 mW or 11 dBm + 10logBY
UNII-2C v 250 mW or 11 dBm + 10logBY
UNII-3 N 1W (30 dBm)
IC
Band Maximum e.i.r.p. limit
UNII-1 200 mWV or 10 + 10 logB?, dBm
UNII-2A 1 W or 17 dBm + 10logB?
UNII-2C 1 W or 17 dBm + 10logB?
UNII-3 1W (30 dBm)
Note:

1) Conducted output power limit B is the 26 dB emission bandwidth.
2) Maximum e.i.r.p. limit B is the 99% emission bandwidth.

Test procedure

ANSI C63.10-2013-Section 12.3.3.2 and 14.2
KDB 789033 D02 v02r01 - Section E.2.d) or €)
KDB 662911 D01 v02r01 — Section E).1)
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Test settings

€ KDB 789033 D02 v02r01

Section E.2.d)
Method SA-2 (trace averaging across on and off times of the EUT transmissions, followed by
duty cycle correction):

(i)
(i)
(iii)
(iv)
v)
(vi)
(Vi)
(viii)
(ix)

)

(xi)

Measure the duty cycle, x, of the transmitter output signal as described in II.B..

Set span to encompass the EBW (or, alternatively, the entire 99% occupied bandwidth)
of the signal.

Set RBW =1 M

Set RBW = 3 ik

Number of points in sweep = 2Xxspan/RBW. (This ensures that bin-to-bin spacing is <
RBW/2, so that narrowband signals are not lost between frequency bins.)

Sweep time = auto.

Detector = power averaging (rms), if available. Otherwise use sample detector mode.
Do not use sweep triggering. Allow the sweep to “free run.”

Trace average at least 100 traces in power averaging (rms) mode; however, the number
of traces to be averaged shall be increased above 100 as needed to ensure that the
average accurately represents the true average over the on and off periods of the
transmitter.

Compute power by integrating the spectrum across the EBW (or, alternatively, the entire
99% occupied bandwidth) of the signal using the instrument’s band power measurement
function with band limits set equal to the EBW (or occupied bandwidth) band edges. If
the instrument does not have a band power function, sum the spectrum levels (in power
units) at 1 Mz intervals extending across the EBW (or, alternatively, the entire 99%
occupied bandwidth) of the signal.

Add 10 log (1/x), where x is the duty cycle, to the measured power in order to compute
the average power during the actual transmission times (because the measurement
represents an average over both the on and off times of the transmission). For example,
add 10 log(1/0,25) = 6 dB if the duty cycle is 25%.

Section E.2.e)

Method SA-2 Alternative (power averaging(rms) detection with slow sweep with each
spectrum bin averaging across on and off times of the EUT transmissions, followed by duty
cycle correction):

(i)
(ii)
(iii)
(iv)
V)
(vi)
(Vi)
(viii)
(ix)

Measure the duty cycle, x, of the transmitter output signal as described in I1.B..

Set span to encompass the EBW (or, alternatively, the entire 99% occupied bandwidth)
of the signal.

Set RBW =1 Mk

Set RBW = 3 i

Number of points in sweep = 2Xxspan/RBW. (This ensures that bin-to-bin spacing is <
RBW!/2, so that narrowband signals are not lost between frequency bins.)

Manually set sweep time = 10 x (number of points in sweep) X (total on/off period of
the transmitted signal).

Set detector = power averaging (rms)

Perform a single sweep.

Compute power by integrating the spectrum across the EBW (or, alternatively, the entire
99% occupied bandwidth) of the signal using the instrument’s band power measurement
function with band limits set equal to the EBW (or occupied bandwidth) band edges. If
the instrument does not have a band power function, sum the spectrum levels (in power
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units) at 1 Miz intervals extending across the EBW (or, alternatively, the entire 99%
occupied bandwidth) of the spectrum.

x) Add 10 log (1/x), where x is the duty cycle, to the measured power in order to compute
the average power during the actual transmission times (because the measurement
represents an average over both the on and off times of the transmission). For example,
add 10 log(1/0,25) = 6 dB if the duty cycle is 25%.

Section E.3.a)
Method PM (Measurement using an RF average power meter):
(xi) Measurements may be performed using a wideband RF power meter with a
thermocouple detector or equivalent if all of the conditions listed below are satisfied.
* The EUT is configured to transmit continuously or to transmit with a constant duty cycle.
+ At all times when the EUT is transmitting, it must be transmitting at its maximum power
control level.
* The integration period of the power meter exceeds the repetition period of the transmitted
signal by at least a factor of five
(xii)  If the transmitter does not transmit continuously, measure the duty cycle, x, of the
transmitter output signal as described in 1l
(xii)  Measure the average power of the transmitter. This measurement is an average over
both the on and off periods of the transmitter.

(xiv)  Adjust the measurement in dBm by adding 10 log (1/x) where X is the duty cycle (e.qg.,
10 log (1/0.25) if the duty cycle is 25%).

Section E.3.b)

Method PM-G (Measurement using a gated RF average power meter):

Measurements may be performed using a wideband gated RF power meter provided that the gate
parameters are adjusted such that the power is measured only when the EUT is transmitting at its
maximum power control level. Since the measurement is made only during the ON time of the
transmitter, no duty cycle correction factor is required.
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Test results

SISO _Conducted Output Power

Measured output power
Testmode | Band | o oqp Reading (dBm) DeE Result (dBm) (Ld‘g;rit)
ANT1 ANT2 (dB) ANT1 ANT2
5180 15.73 15.50 0.28 16.01 15.78
UNII 1 5 200 15.61 15.63 0.28 15.89 15.91 23.98
5 240 15.89 15.74 0.28 16.17 16.02
5260 16.04 16.11 0.28 16.32 16.39
UNII 2A 5280 16.01 16.16 0.28 16.29 16.44 23.87
5320 15.68 15.72 0.28 15.96 16.00
802.11a
5500 15.69 15.63 0.28 15.97 15.91
UNII 2C 5600 15.39 15.76 0.28 15.67 16.04 23.97
5700 15.84 16.16 0.28 16.12 16.44
5745 15.54 16.34 0.28 15.82 16.62
UNII 3 5785 15.38 16.12 0.28 15.66 16.40 30.00
5825 15.13 15.38 0.28 15.41 15.66
5180 15.54 15.75 0.33 15.87 16.08
UNII 1 5 200 15.53 15.73 0.33 15.86 16.06 23.98
5 240 15.76 16.03 0.33 16.09 16.36
5260 15.91 16.24 0.33 16.24 16.57
UNII 2A 5280 15.92 16.32 0.33 16.25 16.65 23.98
802,111 5320 15.59 15.91 0.33 15.92 16.24
HT20 5 500 15.75 15.76 0.33 16.08 16.09
UNII 2C 5600 15.50 15.86 0.33 15.83 16.19 23.98
5700 15.83 16.24 0.33 16.16 16.57
5745 15.92 15.85 0.33 16.25 16.18
UNII 3 5785 15.74 15.72 0.33 16.07 16.05 30.00
5825 15.40 15.99 0.33 15.73 16.32
5190 12.12 12.40 0.63 12.75 13.03
UNII 1 23.98
5230 12.27 12.66 0.63 12.90 13.29
5270 12.38 12.77 0.63 13.01 13.40
UNII 2A 23.98
5310 12.03 12.45 0.63 12.66 13.08
soz an 5510 12.29 12.61 0.63 12.92 13.24
UNII 2C 5590 12.16 12.48 0.63 12.79 13.11 23.98
5670 12.39 12.65 0.63 13.02 13.28
5755 12.65 12.85 0.63 13.28 13.48
UNII 3 30.00
5795 1251 12.56 0.63 13.14 13.19
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Measured output power
Test mode Band Freme)ncy Reading (dBm) DCE Result (dBm) E‘(;];?r:t)
ANT1 ANT2 (dB) ANT1 ANT2
5180 15.49 15.74 0.32 15.81 16.06
UNII 1 5200 15.42 15.77 0.32 15.74 16.09 23.98
5240 15.69 16.11 0.32 16.01 16.43
5260 15.85 16.32 0.32 16.17 16.64
UNII 2A 5280 15.89 16.39 0.32 16.21 16.71 23.98
802.11ac 5 320 15.60 1591 | 032 | 1592 16.23
VHT20 5500 15.78 15.72 0.32 16.10 16.04
UNII 2C 5600 15.46 15.88 0.32 15.78 16.20 23.98
5700 15.79 16.17 0.32 16.11 16.49
5745 15.81 15.86 0.32 16.13 16.18
UNII 3 5785 15.72 15.72 0.32 16.04 16.04 30.00
5825 15.39 15.94 0.32 15.71 16.26
5190 12.04 12.29 0.63 12.67 12.92
UNII 1 23.98
5230 12.26 12.63 0.63 12.89 13.26
5270 12.35 12.79 0.63 12.98 13.42
UNII 2A 23.98
5310 11.97 12.38 0.63 12.60 13.01
802.11ac
VHT40 5510 12.26 12.65 0.63 12.89 13.28
UNII 2C 5590 12.21 12.52 0.63 12.84 13.15 23.98
5670 12.35 12.70 0.63 12.98 13.33
5755 12.69 12.70 0.63 13.32 13.33
UNII 3 30.00
5795 12.47 12.50 0.63 13.10 13.13
UNII 1 5210 10.56 10.99 1.18 11.74 12.17 23.98
UNII 2A 5290 10.92 10.96 1.18 12.10 12.14 23.98
802.11ac
5530 10.49 10.92 1.18 11.67 12.10
VHT80 UNII 2C 23.98
5610 10.71 10.86 1.18 11.89 12.04
UNII 3 5775 10.89 11.07 1.18 12.07 12.25 30.00
Note.
1. Result(dB m) = Reading Power + D.C.F
KCTL-TIR001-003/5 KP21-04072



http://www.kctl.co.kr/

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea

TEL: 82-31-285-0894 FAX: 82-505-299-8311

www.kctl.co.kr

Report No.:

KR21-SRF0159

Page (20) of (230)

KCTL

SISO e.i.r.p.
Measured output power
MAX e.i.r.p
Conducted output . . . L
Testmode | Band | reduency . UIPUL | ANT gain (dBi) | MAX e.i.r.p (dBm) Limit
(Mk) power (dBm) (dBm)
ANTL | ANT2 | ANT1 | ANT2 | ANTL | ANT2
5180 16.01 | 16.06 12.33 | 11.49
UNII 1 5200 1589 | 1619 | -3.68 | -457 | 1221 | 11.62 22.13
5 240 16.17 | 16.30 1249 | 11.73
5 260 1632 | 16.67 1468 | 12.65
UNII 2A 5280 1629 | 1672 | -1.64 | -4.02 | 1465 | 12.70 29.13
5320 15.96 | 16.28 1432 | 12.26
802.11a
5500 15.97 | 16.19 1430 | 10.64
UNII 2C 5 600 1567 | 1632 | -1.67 | -555 | 14.00 | 10.77 29.14
5700 16.12 | 16.72 14.45 | 11.17
5745 1582 | 16.62 1431 | 11.45
UNII 3 5785 1566 | 1640 | -1.51 | -517 | 14.15 | 11.23 30.00
5825 1541 | 15.66 13.90 | 10.49
5180 1587 | 16.08 1219 | 11.51
UNII 1 5200 1586 | 16.06 | -3.68 | -457 | 12.18 | 11.49 22.45
5 240 16.09 | 16.36 1241 | 11.79
5 260 16.24 | 1657 1460 | 12.55
UNII 2A 5280 1625 | 1665 | -1.64 | -402 | 1461 | 12.63 29.45
802.11n 5320 15.92 | 16.24 1428 | 12.22
HT20 5500 16.08 16.09 1441 | 1054
UNII 2C 5 600 1583 | 16.19 | -1.67 | -555 | 14.16 | 10.64 29.45
5700 16.16 | 16.57 14.49 | 11.02
5745 16.25 | 16.18 1474 | 11.01
UNII 3 5785 16.07 | 16.05 | -1.51 | -517 | 1456 | 10.88 30.00
5825 1573 | 16.32 1422 | 11.15
5190 12.75 | 13.03 9.07 8.46
UNII 1 3.68 | -4.57 23.01
5230 12.90 | 13.29 9.22 8.72
5270 13.01 | 13.40 11.37 9.38
UNII 2A -1.64 | -4.02 30.00
5310 12.66 | 13.08 11.02 9.06
802.11n
o 5510 1292 | 13.24 11.25 7.69
UNII 2C 5590 12.79 1311 | -1.67 | -555 | 11.12 7.56 30.00
5670 13.02 | 13.28 11.35 7.73
5755 1328 | 13.48 11.77 8.31
UNII 3 151 | -5.17 30.00
5795 1314 | 13.19 11.63 8.02
KCTL-TIR001-003/5 KP21-04072



http://www.kctl.co.kr/

KCTL Inc. Report No.:
65, Sinwon-ro, Yeongtong-gu, KR21-SRF0159
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894 FAX: 82-505-299-8311
www.kctl.co.kr Page (21) of (230)
Measured output power MAX e.i.r.p
Limit
Test mode | Band Freme)”cy Reading (dBm) ANT gain (dBi) | MAX e.i.r.p (dBm) (dBm)
ANTL | ANTL1 | ANTL | ANT2 | ANT1 | ANT2 | ANT1 | ANT2

5180 15.81 | 16.06 12.13 | 11.49
UNII 1 5200 15.74 | 16.09 | -3.68 | -457 | 1206 | 11.52 22.45

5240 16.01 | 16.43 12.33 | 11.86

5 260 16.17 | 16.64 1453 | 12.62
UNII 2A 5280 1621 | 1671 | -1.64 | -4.02 | 1457 | 12.69 29.45

802.11ac 5320 15.92 | 16.23 1428 | 12.21

VHT20 5500 16.10 | 16.04 14.43 | 10.49
UNII 2C 5 600 15,78 | 1620 | -1.67 | -555 | 14.11 | 10.65 29.45

5700 16.11 16.49 14.44 | 10.94

5745 16.13 | 16.18 14.62 | 11.01
UNII 3 5785 16.04 | 16.04 | -151 | -517 | 1453 | 10.87 30.00

5825 1571 | 16.26 14.20 | 11.09

5190 12.67 | 12.92 8.99 8.35
UNII 1 -3.68 | -4.57 23.01

5230 12.89 | 13.26 9.21 8.69

5270 12.98 | 13.42 11.34 9.40
UNII 2A -1.64 | -4.02 30.00

5310 12.60 | 13.01 10.96 8.99

802.11ac

V140 5510 12.89 | 13.28 11.22 7.73
UNII 2C 5590 12.84 | 1315 | -1.67 | -555 | 11.17 7.60 30.00

5670 12.98 | 13.33 11.31 7.78

5755 13.32 | 13.33 11.81 8.16
UNII 3 151 | -5.17 30.00

5795 13.10 | 13.13 11.59 7.96
UNII 1 5210 11.74 | 1217 | -368 | -4.57 8.06 7.60 23.01
UNII 2A 5290 12.10 | 1214 | -1.64 | -4.02 | 1046 8.12 30.00

B0z o 5530 1167 | 12.10 10.00 | 655
UNII 2C -1.67 | -555 30.00

5610 11.89 12.04 10.22 6.49
UNII 3 5775 12.07 | 1225 | -151 | -517 | 1056 7.08 30.00

Notes:

1. e.i.r.p. Calculation: e.i.r.p. (dBm) = Conducted output power (dBm) + Antenna gain (dBi)
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MIMO Conducted Output Power
Measured output power
Frequency : Limit
Test mode Band Reading (dBm)
(M) DdCBF Result (dBm) (dBm)
ANT1 ANT2 (dB)
5180 15.41 15.57 0.28 18.78
UNII 1 5200 15.32 15.66 0.28 18.78 24.00
5240 15.45 15.75 0.28 18.89
5260 15.65 16.07 0.28 19.16
UNII 2A 5280 15.61 16.14 0.28 19.17 24.00
5320 15.44 15.84 0.28 18.93
802.11a
5500 15.62 15.57 0.28 18.89
UNII 2C 5600 15.48 15.63 0.28 18.85 24.00
5700 15.70 15.93 0.28 19.11
5745 15.16 16.25 0.28 19.03
UNII 3 5785 14.64 16.05 0.28 18.69 30.00
5825 14.64 15.23 0.28 18.24
5180 15.10 15.46 0.61 18.90
UNII 1 5200 15.01 15.54 0.61 18.90 24.00
5240 15.50 15.80 0.61 19.27
5260 15.59 16.05 0.61 19.45
UNII 2A 5280 15.61 16.15 0.61 19.51 24.00
802.11n 5320 15.32 15.73 0.61 19.15
HT20 5500 15.79 15.69 0.61 19.36
UNII 2C 5600 15.68 15.71 0.61 19.32 24.00
5700 15.87 15.98 0.61 19.55
5745 14.57 16.09 0.61 19.02
UNII 3 5785 14.84 16.02 0.61 19.09 30.00
5825 15.07 15.65 0.61 18.99
5190 11.45 11.95 1.11 15.83
UNII 1 24.00
5230 11.63 12.23 1.11 16.06
5270 11.51 12.31 1.11 16.05
UNII 2A 24.00
5310 11.37 11.95 1.11 15.79
802.11n
HT40 5510 11.48 12.09 1.11 15.92
UNII 2C 5590 11.53 11.96 1.11 15.87 24.00
5670 11.79 12.11 1.11 16.07
5755 11.07 12.17 1.11 15.78
UNII 3 30.00
5795 11.28 12.48 1.11 16.04
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Measured output power
Frequency : Limit
Test mode Band Reading (dBm) DCE
(i) 4B Result (dBm) (dBm)
ANT1 ANT2 (dB)

5180 15.26 15.37 0.61 18.94
UNII 1 5200 15.23 15.37 0.61 18.92 24.00

5240 15.36 15.70 0.61 19.15

5260 15.43 15.91 0.61 19.30
UNII 2A 5280 15.52 16.08 0.61 19.43 24.00

802.11ac 5320 15.28 15.57 0.61 19.05

VHT20 5500 15.45 15.49 0.61 19.09
UNII 2C 5600 15.44 15.36 0.61 19.02 24.00

5700 15.85 15.83 0.61 19.46

5745 14.68 15.96 0.61 18.99
UNII 3 5785 14.37 15.86 0.61 18.80 30.00

5825 14.76 15.73 0.61 18.89

5190 11.44 11.91 1.10 15.79
UNII 1 24.00

5230 11.55 12.13 1.10 15.96

5270 11.72 12.24 1.10 16.10
UNII 2A 24.00

5310 11.31 11.86 1.10 15.70

802 1hac 5510 11.46 11.96 1.10 15.83
UNII 2C 5590 11.45 11.73 1.10 15.70 24.00

5670 11.66 12.01 1.10 15.95

5755 11.23 12.67 1.10 16.12
UNII 3 30.00

5795 11.08 12.28 1.10 15.83
UNII 1 5210 10.03 10.48 1.86 15.13 24.00
UNII 2A 5290 10.21 10.55 1.86 15.25 24.00

802.11ac

5530 9.94 10.44 1.86 15.07
VHT80 UNII 2C 24.00

5610 10.10 10.35 1.86 15.10
UNII 3 5775 9.78 11.03 1.86 15.32 30.00

Note.
1. Result(dB m) = 10log(10"NT 10) + 1Q(ANT2110)) + D.C.F
KCTL-TIR001-003/5 KP21-04072
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MIMO e.i.r.p.
Measured output power MAX
Frequency e.i.rp
Test mode Band (i) Conducted output Power | ANT gain MAX e.i.r.p L
(dBm) (dBi) (dBm) (dBm)
5180 18.78 17.68
UNII 1 5200 18.78 -1.10 17.68 22.14
5240 18.89 17.79
5260 19.16 19.42
UNII 2A 5280 19.17 0.26 19.43 29.14
5320 18.93 19.19
802.11a
5500 18.89 18.51
UNII 2C 5600 18.85 -0.38 18.47 29.10
5700 19.11 18.73
5745 19.03 18.89
UNII 3 5785 18.69 -0.14 18.55 30.00
5825 18.24 18.10
5180 18.90 17.80
UNII 1 5200 18.90 -1.10 17.80 22.45
5240 19.27 18.17
5260 19.45 19.71
UNII 2A 5280 19.51 0.26 19.77 29.45
802.11n 5320 19.15 19.41
HT20 5 500 19.36 18.98
UNII 2C 5600 19.32 -0.38 18.94 29.45
5700 19.55 19.17
5745 19.02 18.88
UNII 3 5785 19.09 -0.14 18.95 30.00
5825 18.99 18.85
5190 15.83 14.73
UNII 1 -1.10 23.01
5230 16.06 14.96
5270 16.05 16.31
UNII 2A -0.26 30.00
5310 15.79 16.05
802.11n
HT40 5510 15.92 15.54
UNII 2C 5590 15.87 -0.38 15.49 30.00
5670 16.07 15.69
5755 15.78 15.64
UNII 3 -0.14 30.00
5795 16.04 15.90
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Measured output power
Frequency MAX e.i.r.p

Test mode Band () Conducted output Power | ANT gain | MAX e.i.r.p (dB Limit
(dBm) (dBi) m) (dBm)

5180 18.94 17.84
UNII 1 5200 18.92 -1.10 17.82 23.98

5 240 19.15 18.05

5 260 19.30 19.56
UNII 2A 5 280 19.43 0.26 19.69 23.98

802.11ac 5320 19.05 19.31

VHT20 5500 19.09 18.71
UNII 2C 5 600 19.02 -0.38 18.64 23.94

5700 19.46 19.08

5745 18.99 18.85
UNII 3 5785 18.80 -0.14 18.66 30.00

5 825 18.89 18.75

5190 15.79 14.69
UNII 1 -1.10 23.01

5230 15.96 14.86

5270 16.10 16.36
UNII 2A -0.26 30.00

5310 15.70 15.96

802.11ac

VHT40 5510 15.83 15.45
UNII 2C 5590 15.70 -0.38 15.32 30.00

5670 15.95 15.57

5 755 16.12 15.98
UNII 3 -0.14 30.00

5795 15.83 15.69
UNII 1 5210 15.13 -1.10 14.03 23.01
UNII 2A 5290 15.25 -0.26 15.51 30.00

802.11ac

5530 15.07 14.69
VHTE0 UNII 2C -0.38 30.00

5610 15.10 14.72
UNII 3 5775 15.32 -0.14 15.18 30.00

Notes:
1. e.i.r.p. Calculation: e.i.r.p. (dBm) = Conducted output power (dBm) + Antenna gain (dBi)
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8.2. Maximum Power Spectral Density,

Test setup
EUT Attenuator Spectrum analyzer
Limit
According to §15.407(a), RSS-247(6.2)
Band EUT category Limit
Outdoor access point
Indoor access point 17dBm/Miz
UNII-1 Fixed point-to-point access point
~ Client device 11 dBm /Miz
UNII-2A N 11 dBm /M
UNII-2C v 11 dBm /M
UNII-3 N 30 dBm /500 kiz

Notes:

If transmitting antennas of directional gain greater than 6 dBi are used, both the peak transmit power
And the peak power spectral density shall be reduced by the amount in dB that the directional gain if
the antenna exceed 6 dBi

Test procedure

ANSI C63.10-2013 Section 12.3.2.2, 14.3.2.2
KDB 789033 D02 v02r01 - Section F
KDB 662911 D01 v02r01 - Section E). 2)

Test settings

Section F

The rules requires “maximum power spectral density” measurements where the intent is to measure
the maximum value of the time average of the power spectral density measured during a period of
continuous transmission. Refer to IlIlLA for additional guidance for devices that use channel
aggregation.

1.

wn

Create an average power spectrum for the EUT operating mode being tested by following the
instructions in 11.E.2. for measuring maximum conducted output power using a spectrum
analyzer or EMI receiver: select the appropriate test method (SA-1, SA-2, SA-3, or alternatives
to each) and apply it up to, but not including, the step labeled,

“Compute power....” (This procedure is required even if the maximum conducted output power
measurement was performed using a power meter, method PM.)

Search function on the instrument to find the peak of the spectrum and record its value.
Adjustments to the peak value of the spectrum, if applicable:

a) If Method SA-2 or SA-2 Alternative was used, add 10 log (1/x), where X is the duty cycle,
to the peak of the spectrum.

b) If Method SA-3 Alternative was used and the linear mode was used in II.E.2.g) (viii), add
1 dB to the final result to compensate for the difference between linear averaging and
power averaging.

The result is the Maximum PSD over 1Mz reference bandwidth

For devices operating in the bands 5.15-5.25 G, 5.25-5.35 Gz, and 5.47-5.725 Gz, the
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preceding procedures make use of 1 Mz RBW to satisfy directly the 1 Mz reference
bandwidth specified in Section 15.407(a)(5). For devices operating in the band 5.725-5.85 (i,
the rules specify a measurement bandwidth of 500 kHz. Many spectrum analyzers do not have
500 kiz RBW, thus a narrower RBW may need to be used. The rules permit the use of RBWs
less than 1M, or 500 Kz, “provided that the measured power is integrated over the full
reference bandwidth” to show the total power over the specified measurement bandwidth(i.e.,
1 Miz, or 500 k). If measurements are performed using a reduced resolution bandwidth (< 1
Miz, or < 500 KkHz) and integrated over 1 Miz, or 500 kiz bandwidth, the following adjustments to
the procedures apply:

a) Set RBW=1/T, where T is defined in 11.B.l.a).

b) Set VBW=3 RBW.

c) If measurement bandwidth of Maximum PSD is specified in 500 kiz, add 10 log (500 Ktz
/RBW) to the measured result, whereas RBW (<500 kiz) is the reduced resolution
bandwidth of the spectrum analyzer set during measurement.

d) If measurement bandwidth of Maximum PSD is specified in 1 M, add 10 log (1Mz/RBW)
to the measured result, whereas RBW (< 1 Mt) is the reduced resolution bandwidth of
spectrum analyzer set during measurement.

e) Care must be taken to ensure that the measurements are performed during a period of
continuous transmission or are corrected upward for duty cycle.

Note: As a practical matter, it is recommended to use reduced RBW of 100 ki for the Il.F.5.c) and
Il.F.5.d), since RBW=100 ki is available on nearly all spectrum analyzers.
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Test results

SISO
Measured PSD Maximum PSD Limit
Test mode Band Fre(a;]ze)ncy (dBm/Mik) I?dC];I): (dB m/Miz) (dBm/
ANT1 ANT2 ANT1 ANT2 M)
5180 4.74 4.49 0.28 5.02 4.77
UNII 1 5 200 4.43 4.61 0.28 471 4.89 11
5 240 4.77 4.85 0.28 5.05 5.13
5 260 4.79 5.01 0.28 5.07 5.29
802.11a UNII 2A 5 280 4.89 5.15 0.28 5.17 5.43 11
5320 4.65 4.79 0.28 4.93 5.07
5 500 4.63 457 0.28 4.91 4.85
UNII 2C 5 600 4.28 455 0.28 4.56 4.83 11
5700 4.60 5.08 0.28 4.88 5.36
5180 4.32 4.39 0.33 4.65 472
UNII 1 5 200 417 4.40 0.33 4.50 473 11
5 240 4.37 4.62 0.33 4.70 4.95
5 260 4.53 4.93 0.33 4.86 5.26
80z 2n UNII 2A 5 280 455 4.99 0.33 4.88 5.32 11
5320 4.39 451 0.33 4.72 4.84
5 500 4.40 4.40 0.33 4.73 473
UNII 2C 5 600 4.26 4.54 0.33 4.59 4.87 11
5700 4.49 4.86 0.33 4.82 5.19
5190 252 2.17 0.63 -1.89 -1.54
UNII 1 11
5230 2.08 1.92 0.63 -1.45 1.29
5270 2.10 1.74 0.63 1.47 111
ooz an UNII 24 5310 -2.30 -1.66 0.63 -1.67 -1.03 H
5510 2.12 -1.94 0.63 -1.49 1.31
UNII 2C 5 590 -1.98 -1.81 0.63 -1.35 118 11
5670 -1.89 -1.80 0.63 -1.26 117
5180 4.27 4.49 0.32 4.59 4.81
UNII 1 5 200 4.15 4.41 0.32 4.47 473 11
5 240 4.33 4.76 0.32 4.65 5.08
5 260 4.43 5.04 0.32 4.75 5.36
80z hac UNII 2A 5 280 4.47 4.92 0.32 4.79 5.24 11
5320 4.49 4.69 0.32 4.81 5.01
5 500 4.38 454 0.32 4.70 4.86
UNII 2C 5 600 4.42 4.49 0.32 4.74 4.81 11
5700 4.42 4.78 0.32 4.74 5.10
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Measured PSD Maximum PSD Limit
Testmode | Band Ffe‘gh;;;;my (dBm /Miz) E(’d‘g)F (dBm/Miz) (dBm/
ANT1 ANT2 ANT1 ANT2 MHz)
5190 -2.48 -2.17 0.63 -1.85 -1.54
UNII 1 11
5230 -2.27 -1.92 0.63 -1.64 -1.29
5270 -1.90 -1.66 0.63 -1.27 -1.03
UNII 2A 11
802.11ac
VHTA40 5310 -2.46 -2.15 0.63 -1.83 -1.52
5510 -2.08 -1.72 0.63 -1.45 -1.09
UNII 2C 5590 -2.45 -1.83 0.63 -1.82 -1.20 11
5670 -1.85 -1.90 0.63 -1.22 -1.27
UNII 1 5210 -6.59 -6.43 1.18 -5.41 -5.25 11
802.11ac UNII 2A 5290 -6.42 -6.24 1.18 -5.24 -5.06 11
VHT80 5 530 -6.70 6.23 1.18 552 -5.05
UNII 2C 11
5610 -6.63 -6.39 1.18 -5.45 -5.21
Measured PSD Maximum PSD A
Frequenc DCF Limit
Test mode Band 4 y (dBm/Miz) (dBm /500 kfz) (dBm
(MHz) (dB)
ANT1 ANT2 ANT1 ANT2 /500 Kiz)
5745 1.61 2.34 0.28 1.89 2.62
802.11a 5785 1.49 2.31 0.28 1.77 2.59
5825 1.34 1.55 0.28 1.62 1.83
5745 1.61 2.34 0.33 2.26 2.77
802.11n
HT20 5785 1.49 2.31 0.33 2.05 1.89
5825 1.34 1.55 0.33 1.85 2.43
802.11n UNII 3 5755 -4.47 -4.40 0.63 -3.84 -3.77 0
HT40 5795 -4.82 -4.58 0.63 -4.19 -3.95
5745 1.89 2.01 0.32 2.21 2.33
802.11ac
VHT20 5785 1.71 1.83 0.32 2.03 2.15
5825 1.20 1.99 0.32 1.52 2.31
802.11ac 5755 -4.47 -4.35 0.63 -3.84 -3.72
VHT40 5795 453 -4.76 0.63 -3.90 -4.13
802.11ac
VHT80 5775 -9.26 -8.64 1.18 -8.08 -7.46
Notes:
1. Maximum PSD calculation
- Maximum PSD = Measured PSD + D.C.F
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MIMO
Frequency Me?gg,;e/MSD DCF Maximum PSD Limit
Test mode Band () T T2 (dB) (dB m/Mk) (dBm M)

5180 4.65 4.70 0.28 7.97

UNII 1 5200 4.36 472 0.28 7.83 11
5240 4.95 4.83 0.28 8.18
5 260 5.70 5.09 0.28 8.70

802.11a UNII 2A 5 280 5.80 5.12 0.28 8.76 11
5320 6.10 4.63 0.28 8.72
5500 5.70 459 0.28 8.47

UNII 2C 5 600 5.80 4.56 0.28 8.51 11
5700 6.10 477 0.28 8.78
5180 3.78 432 0.61 7.68

UNII 1 5200 3.62 417 0.61 7.52 11
5240 417 4.60 0.61 8.01
5 260 4.34 4.64 0.61 8.11

8oz an UNII 2A 5 280 4.40 4.89 0.61 8.27 11
5320 411 437 0.61 7.86
5500 4.48 4.44 0.61 8.08

UNII 2C 5 600 4.36 4.41 0.61 8.01 11
5700 4.41 459 0.61 8.12
5190 2.96 231 1.11 1.50

UNII 1 11
5230 -2.66 2.07 1.11 1.77
5270 -2.88 2.07 111 1.66

802 1n VNI 2A 5310 -3.05 2.44 1.11 1.39 H
5510 259 2.14 111 1.76

UNII 2C 5590 -2.85 -2.40 1.11 1.50 11
5670 -2.60 -1.98 1.11 1.84
5180 3.93 4.09 0.61 7.63

UNII 1 5200 3.87 3.93 0.61 7.52 11
5240 4.03 432 0.61 7.80
5 260 421 472 0.61 8.09

yisss il IUNTPS 5 280 4.35 477 0.61 8.19 11
5320 4.03 4.54 0.61 7.91
5500 437 411 0.61 7.86

UNII 2C 5 600 4.19 4.10 0.61 7.77 11
5700 4.76 4.68 0.61 8.34
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Measured PSD
Frequency (dBm /M) DCF Maximum PSD Limit
Test mode Band
(MHz) ANTL ANT2 (dB) (dB m/Miz) (dBm /Miz)
5190 -2.86 -2.54 1.10 1.41
UNII 1 11
5230 -2.80 -2.20 1.10 1.62
5270 -2.71 -2.10 1.10 1.72
UNII 2A 11
802.11ac
VHT40 5310 -2.93 -2.38 1.10 1.46
5510 -2.68 -2.34 1.10 1.60
UNII 2C 5590 -2.31 -2.69 1.10 1.61 11
5670 -2.35 -2.29 1.10 1.79
UNII 1 5210 -6.93 -6.38 1.86 -1.78 11
802 11ac UNII 2A 5290 -6.23 -6.45 1.86 -1.47 1
VHT80 5530 -6.80 -6.31 1.86 -1.68
UNII 2C 11
5610 -6.67 -6.66 1.86 -1.79
Measured PSD ) Limit
Test mode Band Fretz};{z(;ncy (dBrn /M) [()dcl:S'): I\él(?];(rllrr}l;?OPld?ZI)D (dBm
ANT1 ANT2 /500 kiz)
5745 3.02 2.26 0.28 5.95
802.11a 5785 2.84 2.22 0.28 5.83
5825 2.09 1.62 0.28 5.15
5745 1.31 2.08 0.61 5.33
802.11n
HT20 5785 1.13 1.87 0.61 5.14
5825 1.40 1.78 0.61 5.21
802.11n UNII 3 5755 1.31 2.08 111 5.83 ”
HT40 5795 1.13 1.87 1.11 5.64
5745 1.53 2.20 0.61 5.50
802.11ac
VHT20 5785 1.10 1.86 0.61 512
5825 1.25 1.75 0.61 5.13
802 11ac 5755 -5.52 -4.35 1.10 -0.79
VHT40 5795 -5.80 -4.89 1.10 1.21
802.11ac
VHTS0 5775 -9.35 -8.43 1.86 -4.00
Notes:

1. Maximum PSD calculation
- Maximum PSD = Measured 10log(10ANT /10) + 1 QANT 2110)) + D.C.F
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In order to simplify the report, attached plots were only MIMO (Worst bandwidth)

MIMO ANT 1
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UNII-2C / 802.11a / Low ch.

UNII-3/802.11a/ Low ch.

Spectrum
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UNII-1/802.11n HT40 / Low ch. UNII-2A / 802.11n HT40 / Low ch.
Spectrum /E Spectrum ?
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Spectrum /E Spectrum ?
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UNII-2C / 802.11n HT40 / Low ch.

UNII-3/802.11n HT40/ Low ch.

Spectrum U? Spectrum U?
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UNII-1/802.11ac VHT80 / Low ch.

UNII-2A / 802.11ac VHT80 / Low ch.

Spectrum ? Spectrum u}"'
Ref Level .57 dbm  Offset 1,00 d& » RBW 1 MHz Raf Level 9,24 dbm  Offset 1.00 0B = RBW 1 Mz
Att 2606 BWT 1ms @ VBW 3 MHz  Mode Sweep Att 2706 BWT 1ms @ VBW 3 MHz  Mode Sweep
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Spectrum ? Spectrum u}"'
RafLevel .40 dém  Offset 1.00 dB &« RBW 1 MHz RafLevel 3.40 dBm  Offset 1,00 dB » RBW 1 MHz
Att 27 dB BWT 1ms & VBW 3 MHz  Mode Sweep Att 27 dB BWT 1ms & VBW 3 MHz  Mode Sweep
S6L Count 200/200 TOF SGL Count 200/200 TOF
[@ 177 avgPwr [@ 177 avgPwr
mi[1] 6,80 dBm| mi[1] 6,67 dBm|
5.525080 GHz| 5596090 GHz|
0 B 0 db
- ML
s i Pl 0N T Tt e B
10 - i 10 - - -
{ \ | !
| | | |
20 dB ! | .20 dB 4 L
-30 dB . L 20 dB I \
| \ \
Vi Y\
-40 dBrmy 40 v,
- . 4 s SO
-50 di -50 di
0 df 0 df
-70 di -70 dBm
£0 o £0 o
CF 5.53 GHz 1001 pts SEOH 120.0 MHz CF 5.61 GHz 1001 pts SEOH 120.0 MHz

UNII-3/802.11ac VHT80 / Low ch.

Spectrum

=

RafLevel 593 dém  Offset 1,00 di & RBW 500 kHz

Att 25 0B BWT 1ms @ VBW 3 MHz  Mode Swesp
SG6L Count 200/200 TOF

f@ 10 AvgPwr

Mi[1] 9,35 dBm)|

5.770080 GHz|

]

10 d8 K
w I e o e ot S sy

f
-20 di | !

208 I

-40 B

70 df

-B0 dBm-

o0 o

CF 5.775 GHz EIUI pis

SEOH 120.0 MHz

Blank

KCTL-TIR001-003/5

KP21-04072


http://www.kctl.co.kr/

TEL: 82-31-285-0894

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,

Suwon-si, Gyeonggi-do, 16677, Korea
FAX: 82-505-299-8311

www.kctl.co.kr

Report No.:
KR21-SRF0159

Page (37) of (230)

KCTL

MIMO ANT 2

UNII-1/802.11a/ Low ch.

UNII-2A /

802.11a/ Low ch.

=

Spectrum Spectrum |°?
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UNII-2C / 802.11a / Low ch.

UNII-3/802.11a/ Low ch.

Spectrum |u}"' Spectrum |u}"'
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UNII-1/802.11n HT40 / Low ch.

UNII-2A / 802.11n HT40 / Low ch.

Spectrum =

Spectrum =
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UNII-2C / 802.11n HT40 / Low ch.

UNII-3/802.11n HT40/ Low ch.

Spectrum U? Spectrum I U?
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UNII-1/802.11ac VHT80 / Low ch.

UNII-2A / 802.11ac VHT80 / Low ch.

Spectrum ? Spectrum u}"'
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8.3. 26 dB Bandwidth & 99% Bandwidth

Test setup

EUT Attenuator Spectrum analyzer
Limit
N/A

Test procedure

ANSI C63.10-2013 Section 12.4
KDB 789033 D02 v02r01 - Section C.1 (26dB bandwidth)
KDB 789033 D02 v02r01 - Section D (99% bandwidth)

Test settings

1. 26 dB Bandwidth

® o0 T

Set RBW = approximately 1% of the emission bandwidth.
Set the VBW > RBW.

Detector = Peak.

Trace mode = max hold.

Measure the maximum width of the emission that is 26 dB down from the maximum of

the emission. Compare this with the RBW setting of the analyzer. Readjust RBW and
repeat measurement as needed until the RBW/EBW ratio is approximately 1%.

2. 99% Occupied Bandwidth

® Qo oo

-

Set center frequency to the nominal EUT channel center frequency.

Set span = 1.5 times to 5.0 times the OBW.

Set RBW = 1% to 5% of the OBW

Set VBW = 3 x RBW

Video averaging is not permitted. Where practical, a sample detection and single sweep
mode shall be used. Otherwise, peak detection and max hold mode (until the trace
stabilizes) shall be used.

Use the 99% power bandwidth function of the instrument (if available).

If the instrument does not have a 99% power bandwidth function, the trace data points
are recovered and directly summed in power units. The recovered amplitude data points,
beginning at the lowest frequency, are placed in a running sum until 0.5% of the total is
reached; that frequency is recorded as the lower frequency. The process is repeated until
99.5% of the total is reached; that frequency is recorded as the upper frequency. The 99%
occupied bandwidth is the difference between these two frequencies.
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Test results

Test 26 dB bandwidth (iHz) 99% bandwidth (MHz)
Band Frequency(Mk)
mode ANT1 ANT2 ANT1 ANT2
5180 19.13 19.78 16.38 16.38
UNII-1 5200 19.83 19.98 16.38 16.38
5240 19.33 19.68 16.38 16.38
5 260 19.08 19.53 16.38 16.38
802.11a | UNII-2A 5 280 19.33 20.23 16.38 16.38
5320 19.08 19.38 16.38 16.38
5 500 19.63 20.83 16.28 16.38
UNII-2C 5 600 19.58 19.43 16.23 16.38
5700 20.48 20.43 16.23 16.38
5180 10.98 19.98 17.58 17.58
UNII-1 5 200 20.08 20.23 17.58 17.58
5 240 20.18 20.13 17.58 17.58
5 260 20.13 20.13 17.58 17.58
B0z | uNi-2A 5 280 19.88 19.93 17.58 17.58
5320 20.13 19.88 17.58 17.58
5 500 19.78 20.88 17.58 17.58
UNII-2C 5 600 20.03 19.88 17.58 17.58
5700 19.73 20.28 17.58 17.58
5190 40.66 40.26 36.16 36.16
UNII-1
5230 40.36 40.06 36.16 36.16
5270 40.76 39.86 36.06 36.16
ooz n UNI-2A 5310 40.36 40.16 36.16 36.16
5510 40.56 40.46 36.16 36.16
UNII-2C 5 590 40.46 40.16 36.06 36.16
5 670 40.56 40.46 36.06 36.16
KCTL-TIR001-003/5 KP21-04072
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- 26 dB bandwidth (MHz) 99% bandwidth (Miz)
mode Band Frequency(Mk)
ANT1 ANT2 ANT1 ANT2
5180 20.08 20.28 17.58 17.58
UNII-1 5200 20.13 20.38 17.58 17.58
5240 20.08 19.88 17.58 17.58
5260 20.03 20.03 17.58 17.58
802.11ac
Viitoe | UNI-2A 5280 19.88 20.33 17.58 17.58
5320 19.88 20.03 17.58 17.58
5500 20.03 20.03 17.53 17.58
UNII-2C 5 600 19.88 20.33 17.58 17.58
5700 19.88 20.03 17.58 17.58
5190 40.56 39.96 36.16 36.16
UNII-1
5230 40.56 40.06 36.06 36.16
5270 40.66 40.06 36.06 36.06
UNII-2A
802.11ac
tiTao 5310 40.36 39.76 36.06 36.06
5510 40.26 40.46 36.16 36.06
UNII-2C 5590 40.66 40.46 36.16 36.06
5670 40.56 40.06 36.06 36.16
UNII-1 5210 82.72 83.08 75.52 75.52
802.11ac | UNI-2A 5290 83.44 82.84 75.52 75.40
VHT80 5530 82.84 82.84 75.52 75.40
UNII-2C
5610 84.16 82.48 75.52 75.40
KCTL-TIR001-003/5 KP21-04072
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In order to simplify the report, attached plots were only MIMO ANT 1

26 dB bandwidth

UNII-1/802.11ac VHT20 / Low ch.

UNII-2A / 802.11ac VHT20 / Low ch.

Spectrum U? Spectrum U?
Ref Level 21,90 dBm  Offset 100 dB & RBW 200 kHz Ref Level 21,73 dém  Offset 1.00 dB & RBW 200 kHz
b ALL 36 dE BWT 1ms & VBW 1 MHz  Mode Swesp b ALL 36 dE BWT 1ms & VBW 1MHz Mode Sweep
TOF TOF
[@ 1Pk View [@ 1P View
M1[1] 6.081 dim| 11[1] 7.28 dim|
. 51787510 GHz| . 52624980 GHz|
10 dBar 12[1] 19,84 dim| 10 dim 12[1] 19.91 dim|
Joh, LA AT At ) 99101 GHz LYV TNV, V) PN Y T 52499600 GHz
o — 0 o
] lI T 1
| { \
10 |,' - -10 dBry $ +
gy W |
OrdEm==1 -19.190 d& = Fooroem=t01 -18.720 B .
+ 1 ol !
30 dBm an T 30 T -\"-% _
S SRR L e, SLRNTTPR M N e S RN L.
40 di -40 dié
S0 -50 dim
60 dB -£0 4B
-70 dim- 70 di
CF 5.18 GHz 1001 pts Span 50.0 MHz CF 5.20 GHz 1001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | ¥-walue 1 Y-ualup | Function | Function Result | Type | Ref | Tre | ¥-walue 1 W-walun | Function | Function Result |
M1 1 5.178751 GHz 6.81 dBm M1 1 5.262498 GHz 7.28 cBm
M2 1 5.1699101 GHz -15.84 cBm M2 1 5.24996 GHz -15.91 ¢Bm
D3| Mz 1 20,0799 MHz 0.45 di o3| mz| 1 20.03 MHz 0.93 da
Spectrum U? Spectrum U?
Ref Level 21,43 dBm  Offset 100 dB & RBW 200 kHz Ref Level Z1.44 dém  Offset 1.00 dB & RBW 200 kHz
b ALL I dE BWT 1ms & VBW 1 MHz  Mode Swesp b ALL I dE BWT 1ms & VBW 1MHz Mode Sweep
TOF TOF
[@ 1Pk View [@ 1P View
M1[1] 6.91 dim| M1[1] 7.50 dim|
" 51987510 GHz| M 52787510 GHz|
10 de 53 M2[1] 19,96 dBm 10 dim Y —mz(1] 18,68 dBm
ot ENUN N PN Hartoal.y 5.1899101 GHz| o LI R L Y PO L S 5,2701099 GHz|
! ¥
T : f '-.
10 + + 10 - t
vy . : N
ORIl -19.090 B EER—01 -18.500 dbr =
lad ™ A Y,
-30 B — T -30 B ey
TR P S— 'Y MRS NP PP RPTI FYPR R ) NP T PR
-40 dBmy T -40 dBmy T
=0 dB =0 dB
50 50
-70 db -70 di
CF 5.2 GHz 1001 pts Span 50.0 MHz CF 5.78 GHz 1001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | ¥-walue 1 Y-ualup | Function | Function Result | Type | Ref | Tre | ¥-walue 1 | Function | Function Result |
M1 1 5.198751 GHz 6.91 dBm M1 1 5.278751 GHz cBm
M2 1 5.1899101 GHz -15.96 cBm M2 1 5.2701099 GHz -18.68 cBm
D3| Mz 1 20.1299 MHz 0.77 da o3| mz| 1 19.8301 MHz -0.59 d8
Spectrum U? Spectrum U?
Ref Level 21,90 dBm  Offset 100 dB & RBW 200 kHz Ref Level 21,85 dém  Offset 1.00 dB & RBW 200 kHz
b ALL 36 dE BWT 1ms & VBW 1 MHz  Mode Swesp b ALL 36 dE BWT 1ms & VBW 1MHz Mode Sweep
TOF TOF
[@ 1Pk View [@ 1P View
M1[1] M1[1] 7.47 dbm|
M 59187510 GHz|
10 dBm 12[1] 10 dim ‘.' 12[1] 18.67 dém)|
P A . X . 8 S04 G
A A e LA e A T R _._1,.\.L.-‘.‘,,.J,«,‘_I__K 53100599 GHa|
@ f ¥ @ f T
/ | J \
a0 L 10 i +
B P M
—aUrdEm==01 -18.950 dBn ~ s =01 -18.530 B '/
Ak\ ", N,
-30 dBm ; r;—"" .t -30 dBm g B
T N PR LT s WPRRTIRTIE I i S v e WESSPRPPR ¥ L SN
40 dB 40 db
=0 =0
-60 di -60 di
-70 dim- -70 dim-
CF 5.24 GHz Span 50.0 MHz CF 5.32 GHz 1001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | ¥-walue 1 Function | Function Result | Type | Ref | Tre | ¥-walue 1 W-walun | Function | Function Result |
M1 1 5.242498 GHz M1 1 5.318751 GHz 7.47 dBm
M2 1 5.2300599 GHz M2 1 5.3100599 GHz -18.67 cBm
D3| Mz 1 20,0799 MHz o3| mz| 1 19.8301 MHz 0.03 da
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UNII-2C / 802.11ac VHT20 / Low ch. UNII-2C / 802.11ac VHT20 / Mid ch.

Spectrum U? Spectrum U?
Ref Level 22,60 dBm  Offset 100 dB & RBW 200 kHz Ref Level 23,02 dém  Offset 1.00 dB & RBW 200 kHz
b ALL ITdE  BWT 1ms @ VBW 1 MHz Mode Sweep b ALL ITdE  BWT 1ms & VBW 1MHz Mode Sweep
TOF TOF
[@ 1Pk View [@ 1P View
M1[1] B8.22 dim| 20 dm M1[1] 7.99 dim|
M 54987510 GHz| 56049950 GHz|
10 dém - M2i1] 17.95 dim| 10 dim Mgiil 18,30 dBm)|
. »,-‘..Jw «-«J..«[\..\ -~h-\'-.nJ\«.‘,.J,.\ 5,490109% GHz| . IS PRSI B BT R O NP 5,5900590 GHz|
T T B i
/ | 1
-10 g ap, + -10 dBm $ l\
20 dom—f T IAN AR A e : 0 dim—0 ! 18010 dBm——j
o e o e,
20 A BT | 30 T o
AR PTAREE B L A T PR R B MR e SUTETA
40 -40 dié
-50 dit -50 dim
-0 dBm: -0 dB
-70 dB 704
CF 5.5 GHz 1001 pts ) Span 50.0 MHz CF 5.6 GHz 1001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | ¥-walue 1 Y-ualup | Function | Function Result | Type | Ref | Tre | ¥-walue 1 W-walun | Function | Function Result |
M1 1 5.408751 GHz B.22 gBm M1 1 5.604995 GHz 7.9% cBm
M2 1 5.4501099 GHz -17.95 cBm M2 1 5.5900599 GHz -18.30 ¢Bm
D3| Mz 1 19.6303 MHz -0.05 d8 o3| mz| 1 19.8302 MHz -0.15 d

( I ) oo ( N J o w
UNII-2C / 802.11ac VHT20 / High ch.

Spectrum

Ref Level 23,31 dBm  Offset 100 dB & RBW 200 kHz

b ALL ITde  BWT 1ms & VBW 1 MHz Mode Sweep
TOF

[@ 17k View

20 dim M1[1] 8.27 dim)|
56950050 GHz|
M2i1] 17.80 dBm)|

10 diin E
e S T PP S 5,6900599 GHz|

. M
Wl
¥

) L]
-10 d& - '.

g

01 _-17.730 din !

e,
” P IR 1 T

T ——— Blank

-60 di
-70 dim-
CF 5.7 GHz 1001 pts ) Span 50.0 MHz
Marker
Type | Ref | Tre | ¥-walue 1 Y-ualup | Function | Function Result |
M1 1 5.695005 GHz B.27 dBm
M2 1 56900599 GHz -17.80 cBm
D3| Mz 1 19.7802 MHz 0.06 da

L J1 ] W e
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UNII-1/802.11ac VHT40 / Low ch. UNII-2A / 802.11ac VHT40 / Low ch.

Spectrum “}"' Spectrum u}"'
Ref Level 18,17 dém  Offset 100 dB & RBW 500 kHz Ref Level 19,35 dém  Offset 1.00 dB & RBW 500 kHz
b ALL Iz de BWT 1ms & VBW 2 MHz  Mode Sweep b ALL Iz de BWT 1ms & VBW 2ZMHz Mode Sweep
TOF TOF
[0 17k view [o 17k view
M1[1] .28 dim| M1[1] .76 dim|
10 dism . 52003900 GHz| 10 dism . 52802900 GHz|
ﬂ]] 23.12 dém| Ml 1] 3,37 dém|
N mioref ittt | Pt Mt 5.1696202 GHzl o N 5.2400202 GHz|
7 \ T
| { |
I | I 1
-10 di -10 di
/ | ] \
o 14 Ao 1 o 1 o
0 dm = T EETLLS pa T %
30 dB W AW 0 dB b
' KL o e o o 20 dhT T e = o .
40 o 40 o
50 50
-60 di -60 di
-70 dBmy T -70 dBmy
CF 5.19 GHz 1001 pts ___ Bpan 100.0 MHz CF 5.27 GHz 1001 pts ___ Bpan 100.0 MHz
Marker | Marker ]
Type | Ref | Tre | ¥-walue 1 Y-ualup | Function | Function Result | Type | Ref | Tre | ¥-walue 1 W-walun | Function | Function Result |
M1 1 5.20039 GHz 3.38 dBm M1 1 5.28029 GHz 3.76 dBm
M2 1 51698202 GHz -23.12 ¢Bm M2 1 5.2458202 GHz -23.37 ¢Bm
D3| Mz 1 40,5594 MHz 0.30 d8 o3| mz| 1 40,6593 MHz 0.65 di

( I ] T ( I ] W e

UNII-1/802.11ac VHT40 / High ch. UNII-2A / 802.11ac VHT40 / High ch.

Spectrum ? Spectrum u}"'
Ref Level 17,94 dBm  Offset 100 dB & RBW 500 kHz Ref Level 18,15 dém  Offset 1.00 dB & RBW 500 kHz
b ALL Iz de BWT 1ms & VBW 2 MHz  Mode Sweep b ALL Iz de BWT 1ms & VBW 2ZMHz Mode Sweep
TOF TOF
[0 17k view [o 17k view
M1[1] .76 dim| M1[1] .28 dim|
10 dém M1 5.2402900 GHz| 10 dm . 59202900 GHz|
N wﬁl] 22.91 dém| :51[1] 23,48 dEm|
a i himetoie s ] pocstinn At 5 30ADA0L Gzl N N 5,2099201 GHz|
{ | ! |
! L { |
-10 dé 1 -10 di r
] ] i
20 di A 2 i Y A
20 D1 -22.240 dbmr pl T L ryprryr g 7 3
¥ L i " LY
B e ™ (T R T R s P T e e e o o ST NS R
40 B 40 o
-50 dBm . 50
-£0 di -60 di
0 -70 dBmy
CF 5.23 GHz 1001 pts ___ Bpan 100.0 MHz CF 5.31 GHz 1001 pts ___ Bpan 100.0 MHz
Marker | Marker ]
Type | Ref | Tre | ¥-walue 1 Y-ualup | Function | Function Result | Type | Ref | Tre | ¥-walue 1 | Function | Function Result |
M1 1 5.24029 GHz 3.76 dBm M1 1 5.32029 GHz
M2 1 5.2099201 GHz -22.91 cBm M2 1 5.2899201 GHz
D3| Mz 1 40,5594 MHz 0.59 di o3| mz| 1 40,3596 MHz

( I ] (R ( I ] o
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UNII-2C / 802.11ac VHT40 / Low ch.

UNII-2C / 802.11ac VHT40 / Mid ch.

Tem e

Spectrum U? Spectrum U?
Ref Level 19,01 dBm  Offset 100 dB & RBW 500 kHz Ref Level 19,63 dém  Offset 1.00 dB & RBW 500 kHz
b ALL 3de BWT 1ms & VBW 2 MHz  Mode Sweep b ALL 3de BWT 1ms & VBW 2ZMHz Mode Sweep
TOF TOF
[@ 1Pk View [@ 1P View
M1[1] #.16 dim| M1[1] #.05 dim|
10 dim . 5.5202900 GHz| 10 dBm ot 5.5853000 CHz|
i 22.07 dém| ; M2[1] 23,60 dém|
ol P it et cbeaun o | e oS VO 5,4809201 GHz| DB B I i 5.5606204 GHz|
f \ i \
{ | \
-10 [ I'. I'.
g | .
ERHRm— 40 BT
i 5 !
REHCL v e e v ve T ST T Tp——————r— CE T R R
40 db
S0 50 d
&0 60
-70 dBmy 70
CF 5.51 GHz 1001 pts Epan 100.0 MHz CF 5.50 GHz 1001 pts Span 100.0 MHz
Marker Marker
Type | Ref | Tro *-valun Y-valun Function Function Result Type | Ref | Tre ¥-valun Function Function Result
P P
M1 1 5.52029 GHz 4.16 cBm M1 1 4.05 cBm
M2 1 5.4899201 GHz -22.07 ¢Bm M2 1 -23.60 cBm
D3| Mz 1 40,2597 MHz -0.08 da o3| mz| 1 40,6593 MHz 0.23 da
W e [T
Spectrum =
Ref Level 18,79 dBm  Offset 100 dB & RBW 500 kHz
b ALL 3de BWT 1ms & VBW 2 MHz Mode Sweep
TOF
[@ 1k View
M1[1] 2.95 dim|
10 dBen . 56803900 GHz|
Mgi1] 22,45 dBm|
o Fiprtpor oo | ot senrie, f‘w—u-\__‘ 5.6400202 GHZ|
- i
|
| i
-10 dimy lr Y
20 B vy \
RS0 -22.050 dBir
.'v'J .
R e e T R A
“o Blank
-50 di
60 dBm
70 db
CF 5.67 GHz 1001 pts Hpan 100.0 MHz
Marker
Type | Ref | Tre | ¥-walue 1 Y-ualup | Function | Function Result |
M1 1 5.68039 GHz 3.95 dBm
M2 1 5.6498202 GHz -22.45 cBm
D3| Mz 1 40,5594 MHz -0.34 d8
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UNII-1/802.11ac VHT80 / Low ch.

UNII-2A / 802.11ac VHT80 / Low ch.

Spectrum = Spectrum s
RafLevel 1839 dém  Offset 100 &8 » RBW 1 MHz Ref Level 19.54 dBm  Offset 1.00 dB & RBW 1 MHz
o At azde HWT 1ms @ VBW 3 MMz Mode Sweep o AtL 33 de BWT 1ms @ VBW 3 MHZ  Mode Sweep
TOF TOF
| [o1r: View
mM1[1] M1[1] .76 dim|
10 o 10 dEm bi
\rie; X Mzigl
0 db: i e P oA | A e gt g 5160761 GHz| D dB T e s ke B i | P i e P e N T RPN
Y A
) 4 d }
10 o f 10
/ 1 b
1 \ 1
20 cé TG T e 20 LS‘_
e Tl i " et D
-40 dm -0 dBiy
-50 dim -50 db
60 dim 60
-70 dien 70
CF 5.21 GHz Span 120.0 MHz2 CF 5.20 GHZ 1001 pt= Bpan 120.0 MHz
Markar Marker |
Type | Ref | Tre | X-walue | Function | Function Result | Type | Ref | Tre | X-wabun | ¥-value | Function | Function Result |
[ZH 1 .2 M1 1 5.30475 GHz 3.76 dam
mz 1 M2 1 5248641 GHz -22.62 dBm
D3| Mz 1 D3| Mz 1 £3.437 MHz -1.30 d8
Spectrum = Spectrum =
RafLevel 1837 dém  Offset 100 &8 » RBW 1 MHz Ref Level 18.93 dBm  Offset 1.00 dB & RBW 1 MHz
o At azde HWT 1ms @ VBW 3 MMz Mode Sweep o AtL 33 de BWT 1ms @ VBW 3 MHZ  Mode Sweep
TOF TOF
| [0 17k view
M1 M1[1] 3.09 divm|
w0 _ 5. 10 dBen - . 5606280 ;':uz
; mz[1] z X , M1 24,62 dim|
0.di T o . S PRy T [ odb P T . P pi 5.567323 GHz,
\ \
-10 g2 -10 dBm i
! \
20 o8 ! .20 dB i
20 . 20 e ‘\.\4
) .
-40 dm 40
-50 cam -50 B
60 dim -60 dBm
-70 g .70 db
CF 5.53 GHz 1001 ps Span 120.0 MHz GF 5.61 GHz 1001 pts Bpan 120.0 Mz |
Marker Marker
Type | Ref | Tre | Hewalue | Yewalue | Function | Function Result | Type | Ref | Tre | X-wabue 1 ¥-walup | _Function | Function Result |
M1 1 £ 53664 GHE 3.82 dém M1 1 5.60628 GHz 3.8% dam
Mz 1 £.483402 GHr -22.91 dém M2 1 5.567323 GHz -24.62 dBm
D3| Mz 1 82.837 MHz 0.11 o D3| Mz 1 £4.156 MHz 1.99 da

) W e
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In order to simplify the report, attached plots were only MIMO ANT 1

99% bandwidth

UNII-1/802.11ac VHT20 / Low ch.

UNII-2A / 802.11ac VHT20 / Low ch.

Spectrum ? Spectrum u}"'
Reflevel 21.33 dim  Offset 1.00 dB & RBW 200 kHz Reflevel 21.51 dém Offset 1.00 dé & RBW 200 kHz
Att 6 dE BWT 1ms & VBW 1 MHZ  Mode Sweep Att TR BWT 1ms & VBW 1 MHz Mode Sweep
TOF TOF
[0 17k view [o 17k view
M1[1] 5.95 dim| M1[1] 5.0 dim|
17460 GHz| 5.2 580 GHZ|
10 dim . *Hoce Bw 24175682 MHZ 10 dBm e —Occ B 17582417582 MHz|
E 11 1
ot 11 b oodasln | Al whl, 12 - ‘M\J.. SO 0, P Al 12
! i H i
i | { \
10 10
f | /
/ L i !
20 + -a0
o W o "
30 i e » 20 il \‘W T
S T AT SRS ST T Y PRI PR T T
-40 dBmy T -40 dBmy
=0 de =0 de
50 50
70 di -70 di
CF 5.18 GHz 1001 pts Span 50.0 MHz CF 5.20 GHz 1001 pts Span 50.0 MHz
Marker | Marker ]
Type | Ref | Tre | ¥-walue 1 Y-ualup | Function | Function Result | Type | Ref | Tre | ¥-walue 1 W-walun | Function | Function Result |
M1 1 5.1B3746 GHz 5.95 dBm M1 1 5.257253 GHz §.30 dBm
T1 1 5.1712089 GHz 0.25 d8m Oce Bw 17.582417582 MH2 T1 1 5.2512089 GHz 1.01 d8m Oce Bw 17.582417582 MH2
T2 1 51887912 GHz 0.1 dim T2 1 5 26B7912 GHT 0.34 dim
Spectrum ? Spectrum u}"'
RefLevel 21.63 dim  Offset 1.00 dB & RBW 200 kHz RefLevel 22.10 dém Offset 1.00 dé & RBW 200 kHz
Att ITde BWT 1ms & VBW 1 MHz  Mode Sweep Att ITde BWT 1ms & VBW 1 MHz  Mode Swaep
TOF TOF
[0 17k view [o 17k view
11[1] #.04 dBm| M1[1] 5.93 dim|
5.1947550 GHz| 52762540 GHz|
10 dim Occ Bw 17582417582 MHz| 10 ds S Oce Bw 17582417582 MHz|
" X i .
1A RA A el el T 11 bAoAl R LA b ) 12
0 o 7 T 0 dBm ¥
! | \
-10 dBm : ‘ -10 dB : 4
7 1 7 T
/ W] ; \
.20 db 20
7 = & T ™y
0 N My - ol 'y,
bbb L LY ETIIPRRRN RT S T TP LT P SRR SR
40 dB -40 dEm
-50 dBm: -50 4B
60 dB 40 d
70 d 70
CF 5.2 GHz 1001 pts Span 50.0 MHz CF 5.78 GHz 1001 pts Span 50.0 MHz
Marker | Marker ]
Type | Ref | Tre | ¥-walue 1 Y-ualup | Function | Function Result | Type | Ref | Tre | ¥-walue 1 W-walun | Function | Function Result |
M1 1 5.194755 GHz 4.04 cBm M1 1 5.276254 GHz 5.93 dém
T1 1 5.19120839 GHz -0.37 ¢Bm Oce Bw 17.582417582 MH2 T1 1 5.2712089 GHz .36 dBm Oce Bw 17.582417582 MH2
T2 1 52087912 GHz -0.04 d&m T2 1 5_2BB7912 GHT 0.23 dim

UNII-1/802.11ac VHT20 / High ch.

UNII-2A / 802.11ac VHT20 / High ch.

Spectrum ? Spectrum u}"'
RafLevel 21.94 dim  Offset 1.00 dB & RBW 200 kHz RefLevel 22.19 dém Offset 1.00 dé & RBW 200 kHz
Att ITde BWT 1ms & VBW 1 MHz  Mode Sweep Att ITde BWT 1ms & VBW 1 MHz  Mode Swaep
TOF TOF
[0 17k view [o 17k view
M1[1] #.79 dBm| M1[1] 6.42 dim|
52064540 GHz| 5.9274930 GHz|
10 dim T Occ Bw 17582417582 MHz| 10 ds Oce ﬁi;i'— 17582417582 MHz|
X P noA .
. [ERE LA N SR PRSP B - TL A bt o Jy ALA, M“’;
m:
T | Jf \
BT 1 A .10 dB L
T t
/ Y / i
-20 i 20 'y
y
P “u :-\"( Tl
-30 dB s 1 . : A 1
o SRR TN T l\\“‘-‘-wwn—;«m S—— Pkl o ey ey £ 42 QT PR Y Py
40 di -40 dim
=0 50 dB
-60 di £0 di
-70 dBm 70
CF 5.24 GHz 1001 pts Span 50.0 MHz CF 5.32 GHz 1001 pts Span 50.0 MHz
Marker | Marker ]
Type | Ref | Tre | ¥-walue 1 Y-ualup | Function | Function Result | Type | Ref | Tre | ¥-walue 1 W-walun | Function | Function Result |
M1 1 5.236454 GHz 4.79 dBm M1 1 5.327493 GHz 6.42 cBm
T1 1 5.2312089 GHz 0.35 dBm Oce Bw 17.582417582 MH2 T1 1 5.3112089 GHz 0.31 dBm Oce Bw 17.582417582 MH2
T2 1 5 2487912 GHZ 0.01 dém T2 1 5.3PBT912 GH 0.3% dim
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UNII-2C / 802.11ac VHT20 / Low ch.

UNII-2C / 802.11ac VHT20 / Mid ch.

Spectrum U? Spectrum U?
RefLevel 22.39 dim  Offset 1.00 dB & RBW 200 kHz RefLevel 21.75 dém  Offset 1.00 dé & RBW 200 kHz
Att ITde BWT 1ms & VBW 1 MHz  Mode Sweep Att ITde BWT 1ms & VBW 1 MHz  Mode Swaep
TOF TOF
[@ 1Pk View [@ 1P View
M1[1] 7.17 dim| 11[1] 2.20 dim|
m 54950050 GHz| 56047450 GHz|
10 dem Oce By 10 dém . . T B 17502417582 MHZ
- 1 y ]
1 SRR, N PN T - o e drhnmbo A o, 1
0 dBm s 0 o T -
\ 1
\ ! !l
-10 dg - -10 dBmy T
N / )
20 .20 db 5 .
W ' 0 y
! M A W,
08 v — 20 v - =
Biphur i PRI Lty AL s W S e T e e At
-40 dim . -40 dié
-50 dB -50 dim
0 o _£0 dB
70 70 d
CF 5.5 GHz 1001 pts ) Span 50.0 MHz CF 5.6 GHz 1001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | ¥-walue 1 Y-ualup | Function | Function Result | Type | Ref | Tre | ¥-walue 1 W-walun | Function | Function Result |
M1 1 5.495005 GHz 7.17 dBm M1 1 5.604745 GHz cBm
T1 1 5.49120839 GHz 0.1% d8m Oce Bw 17.532467532 MMz T1 1 559120839 GHz 1.41 dBm Oce Bw 17.582417582 MH2
T2 1 5 5087413 GHz 0.40 dim T2 1 5 B0BTS12 GHT 0.7 dim
Spectrum =
RefLevel 23.25 dim  Offset 1.00 dB & RBW 200 kHz
Att B dE BWT 1ms & VBW 1 MHZ  Mode Sweep
TOF
[@ 1k View
20 dém M1[1] #.13 dim|
5.7015980 GHz|
10 diém Occ Bw 17502417582 MHZ
) TLdapedotitnas e e A2
B J? i
-10 dBm: r t
o Y
hade i
20 p
i S—— L N R Blan k
-40 dié
-50 dim
60 dB
70 d
CF 5.7 GHz 1001 pts ) Span 50.0 MHz
Marker
Type | Ref | Tre | ¥-walue 1 Y-ualup | Function | Function Result |
M1 1 5.701598 GHz 4.13 cBm
T1 1 56912089 GHz 1.14 d8m Oce Bw 17.582417582 MH2
T2 1 5.TOBT912 GH 0.41 dém
L JL ] - o
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UNII-1/802.11ac VHT40 / Low ch.

UNII-2A / 802.11ac VHT40 / Low ch.

Spectrum u}, Spectrum “},
RefLevel 17.70 dém  Offset 1.00 dB & RBW 500 kHz Ref Level 17.93 dim  Offset 1.00 dB & RBW 500 kHz
Att IzdE BWT 1ms & VBW 2 MHZ  Mode Sweep Att IZde  BWT 1ms & VBW 2 MHz Mode Sweep
TOF TOF
[0 17k view [o 17k view
M1[1] 1.97 dim| M1[1] 1.68 dim|
10 dim 00 GHz| 10 dim 2740000 GHz,
. N . o EEEY 36, 64 MHz| » OgrBw . G064 MHZ|
o RWRSTL S SPCSENPRCRII N e E a i - A, SR SN \_,.\,“‘i_
J | {
[ i | |
-10 .10 dB
]
/ || l".
-20 di 20 df
;30.d 3 A /| ly
S e e ey g ST S e (v e e ey e ] S T
40 dB -40 di
S0 di -50 dBm
&0 -£0 di
-70 di ]
-B0 dBm
CF 5.19 GHz 1001 pts Hpan 100.0 MHz CF 5.27 GHz 1001 pts Hpan 100.0 MHz
Marker Marker
Type | Ref | Tre | ¥-walue 1 Y-ualup | Function | Function Result | Type | Ref | Tre | ¥-walue 1 W-walun | Function | Function Result |
M1 1 5.18251 GHz 1.97 dém M1 1 5.274 GHz cBm
T1 1 5.1719181 GHz -2.31 ¢Bm Oce Bw 36.163836164 MH2 T1 1 5.252018 GHz ¢Bm Oce Bw 36.063936064 MH2
T2 1 5 20B0819 GHz -1.97 dim T2 1 5 2BE0819 GHT -1.5% dim
Spectrum u}, Spectrum “},
RafLevel 18.25 dim  Offset 1.00 dB & RBW 500 kHz RefLevel 17.63 dém Offset 1.00 dé & RBW 500 kHz
Att IzdE BWT 1ms & VBW 2 MHZ  Mode Sweep Att IZde  BWT 1ms & VBW 2 MHz Mode Sweep
TOF TOF
[0 17k view [o 17k view
M1[1] 2.74 dBm| M1[1] 1.08 dim|
10 dism _ 2223100 GHz| 10 dBm 1130000 GHz|
! Occ Bw 6064 MHz ML OccBw g 6064 MHz
N 1 b st B e | ot ity 1 od O T Ty S
! | |
10 dB J | 6 I L
J \ / |
-20 B 2 -20 o 1
/| \ ol AV
e o e = AT I e A e s
40 o 40 dB
50 50 di
-60 di &0
-70 dBmy -70 dit
-B0 dBm
CF 5.23 GHz 1001 pts Hpan 100.0 MHz CF 5.31 GHz 1001 pts Hpan 100.0 MHz
Marker Marker
Type | Ref | Tre | ¥-walue 1 Y-ualup | Function | Function Result | Type | Ref | Tre | ¥-walue 1 W-walun | Function | Function Result |
M1 1 5.22231 GHz 2.74 gém M1 1 5.313 GHz § cBm
T1 1 5.212018 GHz -1.20 ¢Bm Oce Bw 36.063936064 MH2 T1 1 5.262018 GHz ¢Bm Oce Bw 36.063936064 MH2
T2 1 5 24E0819 GHZ -1.67 dim T2 1 5_3PE0819 GH dEm
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UNII-2C / 802.11ac VHT40 / Low ch.

UNII-2C / 802.11ac VHT40 / Mid ch.

T2 1 5.52E0819 GHz -1.77 dBim

Spectrum U? Spectrum U?
RefLevel 18.51 dim  Offset 1.00 dB & RBW 500 kHz RefLevel 18.60 dém Offset 1.00 dé & RBW 500 kHz
Att de BWT 1ms & VBW 2 MHZ  Mode Sweep Att de BWT 1ms & VBW 2 Mz Mode Swaep
TOF TOF
[@ 1Pk View [@ 1P View
M1[1] 1.85 dim| M1[1] .12 dim|
10 dBm 5.5220900 GHz| 10 dBm 55768100 GHz|
. . i 36, 163836164 MHZ| ~ . Occ Bw 36, 163836164 MHZ|
a s s e | P o S 0 e 1 il e | piagean e T2
) I [ |
d I 1 d { |
10 10
I.' | | |
20 - ! 50 |
f b ki \
- S 1Y 20 db I3 s,
[R5 U Lt v e e e T T e s s | LLEL Ly e e e T e e T
-40 dBm -40 dBm
.50 dB 50 db
60 60
70 70
CF 5.51 GHz 1001 pts Span 100.0 MHz CF 5.50 GHz 1001 pts Span 100.0 MHz
Marker Marker
Type | Ref | Tre | ¥-walue 1 Y-ualup | Function | Function Result | Type | Ref | Tre | ¥-walue 1 W-walun | Function | Function Result |
M1 1 5.52209 GHz 1.85 dBm M1 1 5.57681 GHz 3.12 gém
T1 1 5.4919181 GHz ~1.40 cBm Oce Bw 36.163836164 MH2 T1 1 5.5719181 GHz Oce Bw 36.163836164 MH2
T2 1 5 BOB0E1Y GHT

UNII-2C / 802.11ac VHT40 / High ch.

Spectrum e
RefLevel 18.55 dim  Offset 1.00 dB & RBW 500 kHz

Att de BWT 1ms & VBW 2 MHZ  Mode Sweep
TOF
[@ 1k View
M1[1] 2.75 dim)|
10 dBm 6776000 GHz,
a6 164 MHZ]
o Lt ooy o I
/ |
10d . -
] |
! !
20

R R oy e e e e e g T AT

-40 dim

50 dbB

&0

70

CF 5.67 GHz 1001 pts Span 100.0 MHz
Marker
Type | Ref | Tre | ¥-walue 1 Y-ualup | Function | Function Result |
M1 1 5.67763 GHz 2.75 gam

Oce Bw 36.063936064 MHz

T1 1 5.652018 GHz -1.27 d8m
T2 1 5.6BE0E1Y GHT -1.93 dim

Jl ) T e

Blank

KCTL-TIR001-003/5

KP21-04072


http://www.kctl.co.kr/

TEL: 82-31-285-0894

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
FAX: 82-505-299-8311

www.kctl.co.kr

Report No.:
KR21-SRF0159

KCTL

Page (54) of (230)

UNII-1/802.11ac VHT80 / Low ch.

UNII-2A / 802.11ac VHT80 / Low ch.

Spectrum = Spectrum =
Ref Lavel 1202 dim  Offset 1.00 d3 & RBW 1 MHz Raf Level 19.92 dim  Offset 1.00 dB & RBW 1 MHz
Att 33de BWT 1ms @ VBW 2MH:  Mode Sweep Att 4 dE BWT 1ms & VBW 3 MHz  Mode Sweep
TOF TOF
| R [@ 1Pk View
mM1[1] 2.65 dBm| M1[1] 1.45 diim|
10 g 3010 GHZ| 10 dim 5.271300 GHz|
. . Oce By 75524475524 MHz| - Occ Bw 75 524475529 MHz]
o o T PP PPN, STl PR . r e e L Y _‘-
/ \ f |
-10 di: T T 10 dim r ‘-.
J / \
20 cb L 20 dB 4 2
. ™ ~ .
L n-/ Sl A LA " "‘“uu.«,\.m;..‘
i)
40 gb 0
50 db -50 di
40 cb 60 dEm:
70 dg .70 db
CF 5.21 GHz 1001 pts Span 120.0 MHz2 CF 5.29 GHz Hpan 120.0 MHz
Markar Marker ]
Type | Ref | Tre | X-walue | vewalue | Function | Function Result | Type | Ref | Tre | X-wabun 1 Function | Function Result |
M1 1 £.19801 GHz 2.5 dem ML 1 5.2713 GHZ
T1 1 £.172238 GHr -1.50 dém Occ Bw 75524475524 MHZ T1 1 £.252279 GHz oo B 75524475524 MHZ
T2 1 5.247762 GHz -1.41 dém T2 1 5327763 GHz -0.85 dBm

UNII-2C / 802.11ac VHT80 / Low ch.

UNII-2C / 802.11ac VHTS80 / High ch.

Spectrum = Spectrum =
Raf Lavel 3dBm  Offset 1.00 d8 & RBW 1 MHz Ref Level 19.07 dém  Offset 1.00 dB & RBW 1 MHz
art 33de BWT 1ms @ VBW 3MH:  Mode Sweep Att 4 dE BWT 1ms & VBW 3 MHz  Mode Sweep
TOF TOF
| [0 17k view
mM1[1] 7.25 dRm| M1[1] 2.15 dim|
0 5.514180 GHZ| 10 dim 5.611200 GHz|
. s Occ By 75,5294 75529 MHz| - 11 Oce By 75524475524 MHZ
TL Aot oty | e e i s r2 - | i trh Pt g e W | T e i, e by o] o
0 de T ™ o T L1
] 1
/ \ f \
-10 @ } ¥ -10 +
! \ / 1
/ \
-20 o a T -20 i T
7 e ../ haw
- Sa ol “ el | e fo-te e
40 d2m .40 dB
50 dim S0
-60 dam &0
70 dém 70 dBm
CF 5.53 GHz 1001 pts Span 120.0 MHz2 CF 5.61 GHz 1001 pts Hpan 190.0 MHz
Marker Marker |
Type | Ref | Tre | Hewalue | Yewalue | Function | Function Result | Type | Ref | Tre | X-wabue 1 ¥-walup | Function | Function Result |
[ZH 1 £.E1418 GHr 2.25 dém M1 1 5.6112 GHz 2.15 gBm
T 1 5492238 GHz 70 dem Occ Bw 75.524475524 MHZ T1 1 £.572234 GHz -0.39 d8m Oce Bw 75524475524 MHz
T2 1 §.567762 GHZ 0.92 diém T2 1 5.647762 GHz -0.50 dBm
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