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7.6.6 MIMO Band Edge Maximized on Antenna A/B/C/D
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7.7 Frequency Stability / Temperature Variation
§2.1055

Test Overview and Limit

Frequency stability testing is performed in accordance with the guidelines of ANSI C63.26-2015. The frequency
stability of the transmitter is measured by:

a.) Temperature: The temperature is varied from -30°C to +50°C in 10°C increments using an environmental
chamber.

b.)  Primary Supply Voltage: The primary supply voltage is varied from 85 % to 115 % of the nominal value for
non hand-carried battery and AC powered equipment. For hand-carried, battery-powered equipment, primary
supply voltage is reduced to the battery operating end point which shall be specified by the manufacturer.

Test Procedure Used

ANSI C63.26-2015 Section 5.6
KDB 842590 D01 v01r01 Section 4.5

Test Settings

1. The carrier frequency of the transmitter is measured at room temperature (20°C to provide a reference).

2. The equipment is turned on in a “standby” condition for fifteen minutes before applying power to the
transmitter. Measurement of the carrier frequency of the transmitter is made within one minute after
applying power to the transmitter.

3. Frequency measurements are made at 10°C intervals ranging from -30°C to +50°C. A period of at least
one hour is provided to allow stabilization of the equipment at each temperature level.

Test Setup

EUT

e L

W Lt
Tempedaiure Charmbes Vollage

. Suppty
Figure 7-1. Test Instrument & Measurement Setup

The EUT was measured using horn antenna connected to a spectrum analyzer. The EUT was placed inside an
environmental chamber.

Test Notes

The Frequency Deviation column in the table below is the amount of deviation measured from the center
frequency of the Reference measurement (first row).
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Frequency Stability Measurements

§2.1055
OPERATING FREQUENCY : 2,792,502,000 Hz
REFERENCE VOLTAGE : -48 VDC
VOLTAGE POWER TEMP FREQUENCY Freq. Dev. Deviation
(%) (VDC) (°C) (Hz) (Hz) (%)
100 % + 20 (Ref) 2,792,504,673 0 0.0000000
100 % -30 2,792,504,600 -46 -0.0000016
100 % - 20 2,792,504,597 -49 -0.0000017
100 % - 10 2,792,504,628 -17 -0.0000006
100 % 48.00 0 2,792,504,568 -78 -0.0000028
100 % : +10 2,792,504,622 -23 -0.0000008
100 % +20 2,792,504,654 8 0.0000003
100 % +30 2,792,504,657 11 0.0000004
100 % + 40 2,792,504,602 -44 -0.0000016
100 % + 50 2,792,504,578 -67 -0.0000024
85 % -40.80 +20 2,792,504,646 0 0.0000000
115 % -55.20 +20 2,792,504,658 13 0.0000005
Table 7-23. Frequency Stability Data
Note:

Based on the results of the frequency stability test at the center channel the frequency deviation results measured
are very small. As such it is determined that the channels at the band edge would remain in-band when the
maximum measured frequency deviation noted during the frequency stability tests is applied. Therefore the device

is determined to remain operating in band over the temperature and voltage range as tested.
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Frequency Stability Measurements

§2.1055
Frequency Stability
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Figure 7-2. Frequency Stability Graph
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8.0 CONCLUSION

The data collected relate only to the item(s) tested and show that the Samsung 5G Access Unit Model: AT1K04-
B10 complies with all the requirements of Part 30.
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9.0 APPENDIX A

9.1 HARMONIC MIXER Verification Certificate

oM M

LALIBKA I ION CERTIFIC. ATF

= DIMAl DEED M
TLL : 03
1C-2020-16953

-y

1 % {Certificate No) :

F“'I
XS ST T

AX : 03HO450809

LSOO,

PETLE

I X ¢ =(Calibration No) : C-2020-020404 Ho|Xl{page) : 1 of 3
1. S| X} (Clent)
- 2|23 (Name) O ME|AER2|0F FA F|A
- 72 (Address) A7 200 72| 8F BY12 13, T136, M137Z(FHE, BH IT 2a)
2. &3 | (Calibration Subject) S== S ;380383
= )| J|1'H (Description) ¢ HARMONIC MIXER
- HIZ &I A Y @ Al (Manufacturer and Model Namz)  © ROHDE & SCHWARZ [ FS-Z60
- 7| 71 & & (Serial Number) : 100981
3. 03 & I} (Date of Calibration)  : 2020.03.13
4, 3 & F (Environment)
- EBS(Temperatre) : ( 224 = 04 )T - SES(Humidey): ( 46 = 4 ) % R.H.
DE B 2 (Location) 1 B H(Permanent Calibration Lab)
(F2: 27| o|HA| OPEE MojM2 578 2 74)
5. ZHOFC 424 (Traceabiity) ©Field code : 40641{RF SPECTRUM ANALYZER)
ALY Y ASH ME (Calibeation method and/or brief description)
47| 7171 DFI AHEY & )IB DY (HCT-CS-125-40641)0f W2} IAXHYET VOS5 EH | 2840 &
Qg ojfe| EELYIE o280 2 IS,
DEN A28 EZFH| B Ml (Ust of used standards/ specifications)
] RES ALY EA | 21p & SRR RS, aEI
(Description) (Manufacturer and Model Name) rsﬂml Nurnber) Lc: u‘;bm:m) (Calibration laboratory)
KEYSIGHT - .
EXG ANALOG SIGNAL GENERATOR N51738 MY53270544 2020/10/02 (F)flo|XfAlE|
AGILENT =10 IAIE
EPM SERIES POWER METER £44198 GBA42420565 2020/11/02 (F)HIC|X|A|E]
AGILENT v
POWER SENSOR ;;4875\ MY41092450 2021/01/15 Keysight Technologies
SHT
POWER SENSOR hEYSIO MY56330017 2020/12/30 Keysight Technologles
VB4B6A
WR-19 MULTIPLIER SOURCE oML o - ol ) ‘e
16-1 2020/09/09 FIHICIXIAIE]
MODULE S19MS-A L /09 o)
6. ul = 3} (Casbration resukt) : WHE N X (Refer to attachment)
7. EE E 8T (Measurement uncertainty) : WF S W X (Refer to attachment)
AAE=F A 95 %, & = 2 ( Confidence level about 95 %, k = 2 )
%44 7} (Measurements parformed by) | B2 (Approved ty)
& o =2 (Neme) W 0 X| E S (Tele) 2l ® K Technical Cal. Manager) () %
(affirmation)
4% (Name) Ol 21 =)

2HIAI

-‘l'rdngurc'\) A MEE

= ‘f
2020. 03. 16
ol Ol X| Al E] EHEOMI'

President, HCT Co., Ltd.

g20H7| 7 oY
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CALIBRATION CERTIFICATE

IS BN OIES HOINE STRHA 74
TLL : O3H6A5-6900, FAX : 0316456969

XA W3 S (Certificate No) : 1C-2019-72539
I H @ (Calibration No) : C-2019-084261 H0|X|(page) : 1 of 3
1. ST (Cient)
< J12E (Name) ¢ OWEAET2|0F FA A
- T (aagress) 0 F7|E 80 ZIBT SHIE 13, W136, M137B(FNUSE, BY IT W)
2. & | (Calibration Subject) <O SE/PS ;369548
- 2171'E (Description) : HARMONIC MIXER
= MR SIAL 2 9 A (Manfacturer and Model Name) : ROHDE & SCHWARZ / FS-290
= J12|¥ S (Serial Number)  : 101860
3. B E YT (Date of Calibration)  : '2019.10.23 ‘

4. 13 A (Environment)

- 2% (Temperature) : ( 225 = 03 ) T - &S5(tumidity): ( 45 £ 3 ) %RH.
- WHEFA (Location) 1 A% BFH(Permanent Calibration Lab)

S. 2RI F0| A3 M (Traceabiity) ©Field code : 40641(RF SPECTRUM ANALYZER)

NN HIASIA @ A NNes NARBARSD| S
(Description) (Manufacturer and Model Name) (Serial Number) 2: - m“; (Cabration aboratory)
KEYSIGHT
EXG ANALOG SIGNAL GENERATOR NS1738 MY53270544 2020/10/02 (F)HOIX|ALE|
AGILENT
EPM SERIES POWER METER 44108 GB42420565 2019/11/01 (F)O| X|AlE
KEYSIGHT
POWER SENSOR VO40EA MY56330017 2019/12/27  Keysight Technologies
KEYSIGHT
POWER SENSOR Y MY56370005 2019/12/27  Keysight Technologies
WR-12 MULTIPLIER SOURCE oML
MODULE SR 160419-1 2020/09/09 (F)0ll0| X| AJE|
6. 1A & I} (Calbration resuk) P WHAM X (Refer to attachment)
7. 23 ¥ 8 S (Measuroment uncertainty) DA BE (Refer to sttachment)

LEYY Y A3 4 NS (Calibration method and/or brief description)
87| 217 AF0 AMEY #47|9) 2 FAHHCT-CS-125-40641)0] e} R7ISHEE7| o2 RE 2H| 2340| &
2§ ofqo| BEAH|IF 01 B3I0f 2 £AS.

WHO ALS S HEZH] Y Ml (Ust of used standards/specfications)

1SS E 295 %, k = 2 ( Confidence leved about 95 %, k = 2)

=

= & X} (Measurements performed by) = | £2! 1} (Approved by)
(aMirmation) | &% (Name) ¥ 24 X M S 9 (Tide) Jnamﬂmrmmou.w)w)%
HE (Name) Ol &

I AH M= SRAIROI 201 H & &2 (International Laboratory Accreditation Cocperation) 4 & £! & 2 (Mutual Recognition
Arrangement)0f A8 21 201 EJ| P(KOLAS)2 El 20! 22 =019 2RI JYLIC,

™o HHME S0 YUUASM IR DAE R2ERY, 25, G5 512 SAD WA} WA LA LR g

2019. 10. 23
SH2olH7|T ol N &0l O] X|A|E| CH FEO| A}
Accredited by KOLAS, Republic of KOREA President, HCT Co., Ltd.
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MHCE e
v sy | CALIBRATION CERTIFICATE
BANE OIMA OIRE HOUNE STIHY 7

TEL - 0316456900, FAX - 0136450969
4% MW 3 & (Certificate No) : 1C-2020-16950

2 3 @ #(Calibration No) : C-2020-020401 Hoixl(page) : 1 of 3
1, 22| T (Chent)

- 7Y (Name) : OIMNE|AEZZ|OF FA AL

- F4 (Mdess) ¢ A7 BOIA| 7IEP Y12 13, 1136, D1375(FHE, B M E2)
2. 83| (Calibration Subject) O E5HE ;380381

- 71718 (Description) : HARMONIC MIXER

- HIZ 3 A % Al Manufacturer and Model Name)  : ROHDE & SCHWARZ [ FS-Z140
= 12|81 & (Serial Number) : 101135

3. 2 E Y I} (Dete of Casbeation)  © 2020,03.13

4, DA A (Emaronment)
- RS (Tamprawre) - ( 224 L 04 )T SS(humidity): ( 46 £ 1 )% RH
- & A4 (Location) : DEBFH(Permanent Calibration Lab)
(F2: 47|% OJFA| DHES MO|HE 5788 79)
S. 8BTS A M (Traceabliy) ©Fleld code : 40641(RF SPECTRUM ANALYZER)
DEYWY Y 234 A& (Calibration method and/or brief description)
7] 212 DFO AMEY B47)|2| DY HRHHCT-CS-125-40641)0| Kl ANJHRA TV 29 H JFH 2340| =
2E ool ERANH|E 018310 A EIASF.

DEM ASS EEZHI A (Ust of used standards/specifications)

NN HESA Y BA PIEIIoE eled <ol WO 1
{Description) {Manufacturer and Modiel Name) (Seriai Number) next Calbration) (Cabtration laboratory)
KEYSIGHT 5
EXG ANALOG SIGNAL GENERATOR NE1738 MY53270544 2020/10/02 (F)M 0| KIA|E]
EPM SERIES POWER METER A;I‘Lg? GBA42420565 2020/11/02 (F)O 0| XIA| Ef
HT
POWER SENSOR Lot MY56370005 2020/12/30  Keysight Technologies
WB8486A
WR-08 MULTIPLIER SOURCE oML y
D|XIA|E
MODULE SOBMS-A 164019-1 2020/09/09 ()OI XAl E]
6. Hl % 2 Dt (Cabration result) (DEHE M YE (Refer to attachment)
7. SHER T (Measurement uncertanty) : DEE M EE (Refer to attachment)

&lE S A 95 %, k = 2 ( Confidance level about 95 %, k = 2 )

&) 244 3} (Measurements performed by) & | =01 X (Approved by)
& 9l <0 1 x| x x
(am y | % (Name) ool x| 57 (Twle) 71 R Ki(Technical Cal. Manager) (%)
A% (Name) O] & X &

B &A= DA D120 2 # < (International Laboratory Accreditation Cooperation) 2 & 213 & 3 (Mutual Recognition
Arrangement)tl A E & 31201 ]| F(KOLAS)E FE 22 22 ¥0oi2 232 U UCL

2020. 03. 16
waomrmo  EOIOIXIAIEL Ch EOIA}

Accredited by KOLAS, Republic of KOREA President, HCT Co., Ltd.

W 0] UM GHIN2 BYUYS O Yo K2R BAAY, BE GE F)2 IAD A7) LU FRME RE7 BT
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10.1 Introduction (KDB 484596 Section 3 a)

10.0 APPENDIX B

The applicant takes full responsibility that the test data as referenced FCC ID: A3LAT1K04-B0O0 represents

compliance for FCC ID: A3LAT1K04-B10.

10.2 Explain the Differences (KDB 484596 Section 3 b)

FCC ID A3LAT1K04-B0O0 is powered by AC voltage source. For A3LAT1K04-B10 is powered by DC voltage
source which is only different power supply condition that no affect to RF parameters because other components

are identical except for power supply.

10.3 Spot Check Verification Data (KDB 484596 Section 3 )

Spot check verification is adopted to below 1GHz Radiated emission test case which only affect to emission
changing due to power supply difference. However, there is no emission detected. Thus, FCC ID A3LAT1K04-
B0O and FCC ID A3LAT1KO04-B10 test result can be identical because both are using same RF components.

Trace: MAXH RBW: 100 kHz
Detector: RMS WBW: 300 kHz
SWT: 9.7ms
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Plot 10-1. ASLAT1K04-B10 Radiated Spurious Plot 30 MHz-1 GHz (8CC QPSK Mid Ch. Ant. Pol. H)
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Plot 10-2. A3LAT1K04-B10 Radiated Spurious Plot 30 MHz-1 GHz (8CC QPSK Mid Ch. Ant. Pol. V)
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104 Reference Section (KDB 484596 Section 3 d)

A matrix has been provided the source data for rule part, frequency range, and emission designator as required

by KDB 484596:

Rule Frequency
Part Range(MHz)

Emission Source Data
Designator FCC ID

Exhibit Name(s)

30 27500 - 28350

46M6G7D
46MSW7D
95MO0G7D
94M5W7D
94M7W7D
95M5MG7D
95M5MW7D
786MG7D
787TMW7D
786MW7D

A3LAT1K04-B0O

12. FCC RF Test Report
13. MPE Test Report
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