BUREAU

TEST REPORT
CERTIFICATE OF CONFORMITY

Standard: 47 CFR FCC Part 96
47 CFR FCC Part 2

Report No.: RFBEIH-WTW-P23030259-1
FCC ID: P27RP131CBRS-P
Product: Video Bridge Adapter

Brand: Sercomm, MosolLabs

Model No.: RP131CBRS-P

Received Date: 2023/3/8
Test Date: 2023/3/20 ~ 2023/4/11
Issued Date: 2023/4/27

Applicant: Sercomm Corp.
Address: 8F, No. 3-1, YuanQu St., NanKang, Taipei 115, Taiwan, R.O.C.
Issued By: Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch
Lin Kou Laboratories
Lab Address: No. 47-2, 14th Ling, Chia Pau Vil., Lin Kou Dist., New Taipei City, Taiwan
Test Location: No. 19, Hwa Ya 2nd Rd., Wen Hwa Vil., Kwei Shan Dist., Taoyuan City 33383, TAIWAN

FCC Registration/ 788550 / TW0003
Designation Number:

. J
v, /
Approved by: Jé réemy . LN , Date: 2023/4/27

Jeremy Lin / Project Engineer

This test report consists of 80 pages in total. It may be duplicated completely for legal use with the approval of the applicant.
It should not be reproduced except in full, without the written approval of our laboratory. The test results in the report only
apply to the tested sample. The test results in this report are traceable to the national or international standards.

= _,..-"""_'_‘_"""H-..\_ = ~~
?‘:/fﬁ = Testing Laboratory
Prepared by : Polly Chien / Specialist Bl l W 2021

This report is governed by, and incorporates by reference, the Conditions of Testing as posted at the date of issuance of this report at http://www.bureauveritas.com/home/about-us/our-
business/cps/about-us/terms-conditions/ and is intended for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark,
is permitted only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this report are not
indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product unless specifically and expressly noted. Our
report includes all of the tests requested by you and the results thereof based upon the information that you provided to us. Measurement uncertainty is only provided upon request for
accredited tests. Statements of conformity are based on simple acceptance criteria without taking measurement uncertainty into account, unless otherwise requested in writing. You have
60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence or if you require measurement uncertainty; provided, however, that such
notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time shall constitute your unqualified acceptance of
the completeness of this report, the tests conducted and the correctness of the report contents.

Report No.: RFBEIH-WTW-P23030259-1 Page No. 1/80

Report Format Version: 7.1.0



UV
(3 5,9’
-

%
L3
>
m

1828

SV

Table of Contents
Release CONrol RECOIM ... ..t rsce e e s e s s s s ce e e e e e e s s s s sm s e e e e e e s sa s smmEeeeeeasssasnneeeaeeesasssnnnneeneeessasssnnnnnnnnnes 4
1 L0 =Y o 1 o | - SN 5
2 SUMMArY Of TESE RESUILS ... e s e s s s s mn e s s mn e e s e e e e mmn e e s s amn e e e s amnnnnnnmnnes 6
2.1 Measurement UNCEIAINTY .........ouiiiiiiiii et e e e e et e e e e e e e e st e eeeeaeeesastsreeeeaaesssanraseeeeaeeeeaanns 6
2.2 Supplementary INFOrMALION ..........ooiii i e e e et e e e e e e e e e et eaeeeaeeesasssteeeaeaeeesansnreeeeaeeeeaanns 6
3 (€71 0 L= - 1IN 10 oY ' 4 = 1T o TP SRS 7
3.1 General Description Of EUT .....ooiii it e e e e e e e e et e e e e e e e e e e naareeeaeeesaaannbaeeeeaeesaanannrenes 7
3.2 Antenna DesCription Of EUT ...t e e e e e e e e e e e e e e e e e s taaeeeaeeeseaanntaeeeeaeeeaanasnrenes 8
3.3  Test Mode Applicability and Tested Channel Detail................oooiiiiiiiiii e 9
3.4  Test Program Used and Operation DESCHPIONS ..........iiiiiiiiiiiiieee et e e e e e e e e e e srare e e e e e e e e anns 11
3.5 Connection Diagram of EUT and Peripheral DEVICES ............uuuiiiiiiiiiiciiiiiieee ettt e e e e e e e e 11
3.6 Configuration of Peripheral Devices and Cable CONNECLIONS ...........cccuiiiiiiiii i 11
4 B3 T3 0L 4 =Y 0 12
S T Y/ F= (11 218 ] T = | PP TRRSURRRRN 12
v 3 Y/ To o (U1 F= i o] W O P=T = o3 (=1 4 15 (oSSR 12
O I e | (o YNV = To (oI e o T PSPPSR 12
N = T T a0 /T | { o PRSPPSO 12
4.5  Conducted SPUiOUS EMUSSIONS ......coiiiiiiiiiiiiiiiiii ettt e e e e e e e et e e e e e e s s s aabeeeeaaaeesssstaaeeeaaeesesasssraneeeaens 12
4.6 Radiated Spurious EMISSIONS DEIOW TGHZ..........ccoiiiiiiiiiiie e e e e e e e e e e aeeeeae s 13
4.7 Radiated Spurious EMISSiONS @bOVE TGHZ .........cooiiiiiiiiiiiee e e e e e e e e e e aeeeeae s 14
I o (= Te [U1=Ta o A = o1 1 APPSR 14
5 Limits Of TEST HHEMIS ...t e e s e e e e e s e s s s s e e e e e e s e e smneRe e e eesassannnnneneesssssnnnnnsenenes 15
ST T |V = ] 0 0T = SRS 15
5.2 Modulation CharaCleriStiCS .........eiiiiiiiiiiiiiiie et e e e sttt e e e et e e e e s beee e e nbe e e e e snbeeeeeanneeeeeanneeas 15
5.3  PeaKtO AVEIrage RaAtiO.........ueiiiiiiiiii ittt e e e e e et e et e e e e e e e —a e e e e e e aaaa—r——rraaaeeaeaaarraaraaaaaaaaan 15
ST =¥ 1T 1Yo | (o PP 15
5.5 Conducted SPUNOUS EMISSIONS .......c..uiiiiiiiiii et e e e e e e e e e e e et e e e e e e e e aaaasraeaaesesannraraeeeaaeesaanns 15
5.6 Radiated Spurious EmISSiONS DEIOW TGHZ...........oumiiiiiii e e e e e e e e e e 15
5.7 Radiated Spurious EmIiSSiONS @aboVe 1GHZ ...........ooiiiiiiiiii e e e a e e e e 16
S T o (=Y U1 a1y VRS = o111 Y SRRSO PPRRPR 16
6 LIS V0 = T 1o L= 0 1= L 17
S T |V = ] 0 0T T = SRRSO 17
0t It O 11 A 1= (U o TSP PPRRPR 17
I 1Y o (oot =Y 11 ] SRR 17
L A Y o To [V = o) I @ g F= 1= Yo (T 4 o RSP 18
It B 1= B 1= (U o LSO PPURPR 18
I 1Y B o (oot =Y o 11 ] SRR ER 18
6.3  PeaK O AVEIrage RAtiO.........uiiiiiiiiiii ittt e e e e e et e e e e e e e e e et ——r e e e e e aa et ———rraeaeeaeaan—raaaaaaaaaaaan 18
TR Tt B 11 A 1= (U o YOO PPRRPR 18
I B 1= XS B o (oot =Y 11 ] SRR SP 18
G =¥ 1T 1V To | (o PRSP 19
T g B 11 A 1= (U o YOO PPRPPR 19
I [ XS o (oot =Yo L1 ] SRR ER 19
6.5 Conducted SPUNOUS EMISSIONS ......cc.cuiiiiiiiiii e e e e e e e e e e e e e e e e e e e e e s aaaarreeaaeeesaanraraeeeaeaesaanns 21
T Tt B 1= A0S T =Y (U o T OO PPRRPR 21
T 1Y B o (oot =Y 11 ] SRR 21
6.6 Radiated Spurious EmISSIONS DEIOW TGHZ...........ouviiiiiii e e e et e e e e e e 22
Gt I 1= AR T =Y (U o TSP PPRRPR 22
G 1Y B o (oot =Y 11 ] SRR 22
6.7 Radiated Spurious EmISSiONSs @aboVve 1GHZ ...........ooiiiiiiiiii e e e et a e e e e 23
A0t T 1= A0S T =Y (U o TSP PPRPPR 23
I A 1Y o (oot =Yo LU ] SRR 23
S T o (=Y U1 a1y VRS = o111 PRSP PPRRPR 24
TS Tt B 1= A0 1Y (U o T OO PPRRPR 24

Report No.: RFBEIH-WTW-P23030259-1 Page No. 2 /80 Report Format Version: 7.1.0



UV
(3 E,&
-

%
L3
>
m

SV

T I 1 =1 o Yo =Y [ = SRR 24
7 Test ReSUItS Of TESE IEEM ...t mn e e e s s mmnn e e e e e s s a s nmmnne e e eesannn 25
71 DT 10T T 1 S 25
A0 T O I = = - T o o SRR 25
472 /o To [0 F=Y o] o B @ g F=T = Tod (=4 ][ SRR 34
A T I = = - T o SRS 34
7.3 PeaK 10 AVErage RaAUO.......coiiiiiiii it e e b e e e e et e e e a e e e b e e e e e e e enreas 35
A T T I = - o o SRS EP 35
A S = 7= 14 T 1V o | o PRSPPI 39
A S T O I = = - T o SRS 39
7.5 Conducted SPUriOUS EMISSIONS ...ttt e et e e e e e e e s aeeee e e e aeeeeaaannseeeeaeeeeaannnseeeeaaaeeaanns 43
A T T I = - o o RSP 43
7.6  Radiated Spurious Emissions DeloOW TGHZ........ ... e e e e e e 67
A0 TR B Y I = = - T o SRS EP 67
7.7 Radiated Spurious Emissions above 1GHZ ....... ... e e e e 69
A 0 T O I = = - T o SRR RPN 69
7.8 FrequeNnCy SEaDIlITY ...t 75
A TR T Y I = - T o o SRR RP 75
8 Pictures of TeSt ArrangemENtS .......coooiiiiiiiiiiiiiriirircscsir s ssnr e s sse s e e s s s s s s s smmnn e e s e s se s mnme e e e s eessnssnnmnsnnnes 79
9 Information of the Testing Laboratories...........ccciiiiiiniicin 80

Report No.: RFBEIH-WTW-P23030259-1 Page No. 3/80 Report Format Version: 7.1.0



UV
(3 E,&
-

EITES
5V

7828

Release Control Record
Issue No. Description Date Issued

RFBEIH-WTW-P23030259-1

Original release.

2023/4/27

Report No.: RFBEIH-WTW-P23030259-1

Page No. 4/ 80

Report Format Version: 7.1.0



UV
(3 E,&
-

%
L3
>
m

7828

BUREAU

SV

1 Certificate

Product: Video Bridge Adapter
Brand: Sercomm, MosolLabs
Test Model: RP131CBRS-P
Sample Status: Engineering sample
Applicant: Sercomm Corp.
Test Date:  2023/3/20 ~ 2023/4/11

Standard: 47 CFR FCC Part 96
47 CFR FCC Part 2
Measurement ANSI/TIA/EIA-603-E 2016
procedure:  \NsI C63.26-2015
KDB 971168 D01 Power Meas License Digital Systems v03r01
KDB 940660 D01 Part 96 CBRS Eqpt v03

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch,
and found compliance with the requirement of the above standards. The test record, data evaluation & Equipment Under
Test (EUT) configurations represented herein are true and accurate accounts of the measurements of the sample’s RF

characteristics under the conditions specified in this report.
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2 Summary of Test Results

47 CFR FCC Part 96 & Part 2

Standard / Clause Test Iltem Result Remark

FCC 47 CFR Part
2.1046

FCC 47 CFR Part
96.41(b)

FCC 47 CFR Part
2.1047

FCC 47 CFR Part
96.41(g)

FCC 47 CFR Part
2.1049

FCC 47 CFR Part
2.1051

FCC 47 CFR Part
96.41(e)

FCC 47 CFR Part
2.1053 Radiated Spurious Emissions below Pass Minimum passing margin is -4.82 dB at
FCC 47 CFRPart |[1GHz 53.28 MHz

96.41(e)

FCC 47 CFR Part
2.1053 Radiated Spurious Emissions above Pass Minimum passing margin is -3.21 dB at
FCC 47 CFR Part  [1GHz 7120.00 MHz

96.41(e)

FCC 47 CFR Part
2.1055

Note: Determining compliance based on the results of the compliance measurement, not taking into account
measurement instrumentation uncertainty.

Maximum EIRP Pass Meet the requirement of limit.

Modulation Characteristics Pass Meet the requirement of limit.

Peak to Average Ratio Pass Meet the requirement of limit.

Bandwidth Pass Meet the requirement of limit.

Conducted Spurious Emissions Pass Meet the requirement of limit.

Frequency Stability Pass Meet the requirement of limit.

2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the EUT as
specified in CISPR 16-4-2:

o Expanded Uncertainty (k=2)
Measurement Specification @)
9kHz ~ 30MHz 2.44 dB
Radiated Spurious Emissions below 1GHz 30MHz ~ 200MHz 2.93 dB
200MHz ~ 1000MHz 2.95dB
: . o 1GHz ~ 18GHz 2.26 dB
Radiated Spurious Emissions above 1GHz 18GHz ~ 40GHz 194 dB

The other instruments specified are routine verified to remain within the calibrated levels, no measurement uncertainty is
required to be calculated.

2.2 Supplementary Information
There is not any deviation from the test standards for the test method, and no modifications required for compliance.
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3 General Information
3.1 General Description of EUT
Product Video Bridge Adapter
Brand Sercomm, MosolLabs
Test Model RP131CBRS-P
Status of EUT Engineering sample
Power Supply Rating 120Vac, 0.6A
Note:
1. EUT Overview
Full Maximum EIRP (dBm/channel bandwidth)
i TX Frequency Max. EIRP Power
Band / Bandwidth
Range (MHz) QPSK 16QAM
, 194.536mW 192.752mW
LTE Band 48 (Channel Bandwidth 5MHz) | 3552.5-3697.5 | ) 5948m/channel bandwidth) (22.85dBm/channel bandwidth)
, 193.197mW 191.426mW
LTE Band 48 (Channel Bandwidth 10MHz)| 3555.0-3695.0 | ) 45 45/channel bandwidth) (22.82dBm/channel bandwidth)
, 193.197mW 186.209mW
LTE Band 48 (Channel Bandwidth 15MHz)| 3557.5-3692.5 | ) 45 151/channel bandwidth) (22.70dBm/channel bandwidth)
193.642mW 191.867mW

LTE Band 48 (Channel Bandwidth 20MHz)

3560.0-3690.0

(22.87dBm/channel bandwidth)

(22.83dBm/channel bandwidth)

Maximum EIRP (dBm/10MHz)

Band / Bandwidth

TX Frequency

Max. EIRP Power

LTE Band 48 (Channel Bandwidth 20MHz)

3560.0-3690.0

Range (MHz) QPSK 16QAM
LTE Band 48 (Channel Bandwidth 5MHz) | 3552.5-3697.5 (22;22';’:3%‘%2) (zzgjgifmm)
LTE Band 48 (Channel Bandwidth 10MHz)| 3555.0-3695.0 (22;22';517%%2) (zzgggﬁmm)
LTE Band 48 (Channel Bandwidth 15MHz)| 3557.5-3692.5 (22.1733'::1%%2) (zzgjszmm)
187.932mwW 185.780mW

(22.74dBm/10MHz)

(22.69dBm/10MHz)

TX Frequency

Emission Designator

Band / Bandwidth
Range (MHz) QPSK 16QAM
LTE Band 48 (Channel Bandwidth 5MHz) | 3552.5-3697.5 4M48G7D 4M48D7W
LTE Band 48 (Channel Bandwidth 10MHz)| 3555.0-3695.0 8M93G7D 8M92D7W
LTE Band 48 (Channel Bandwidth 15MHz)| 3557.5-3692.5 13M4G7D 13M4D7W
LTE Band 48 (Channel Bandwidth 20MHz)| 3560.0-3690.0 17M9G7D 17MOD7W

2. The above EUT information is declared by manufacturer and for more detailed features description, please refers to
the manufacturer's specifications or user's manual.

Report No.: RFBEIH-WTW-P23030259-1

Page No. 7/ 80

Report Format Version: 7.1.0



UV
(3 Eﬁ
-

BN
SV

7828

3.2 Antenna Description of EUT
1. The antenna information is listed as below.
Antenna No. Antenna Type Antenna Connector Gain (dBi)
ANT 1 (1TX 1RX) PIFA Murata 2.9
ANT 2 (1RX) PIFA I-Pex 2.8

* The above Antenna information is declared by manufacturer and for more detailed features description, please refer to
the manufacturer's specifications, the laboratory shall not be held responsible.
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3.3 Test Mode Applicability and Tested Channel Detail

EUT can be used in the following ways: X-axis/ Y-axis/ Z-axis. Pre-scan these ways and find the worst
case as a representative test condition.

Worst Case: |X-axis/ Y-axis/ Z-axis Worst Condition: X-axis

Pre-Scan:

Test ltem Tested Channel Channel Bandwidth Modulation Mode
55265 (3552.50 MHz) 1RB
55990 (3625.00 MHz) 5 MHz QPSK/ 16QAM Half RB
56715 (3697.50 MHz) Full RB
55290 (3555.00 MHz) 1RB
55990 (3625.00 MHz) 10 MHz QPSK / 16QAM Half RB
EIRP 56690 (3695.00 MHz) Full RB
55315 (3557.50 MHz) 1RB
55990 (3625.00 MHz) 15 MHz QPSK/ 16QAM Half RB
56665 (3692.50 MHz) Full RB
55340 (3560.00 MHz) 1RB
55990 (3625.00 MHz) 20 MHz QPSK/ 16QAM Half RB
56640 (3690.00 MHz) Full RB
Modulation Characteristics | 55990 (3625.00 MHz) 20 MHz QPSK/ 16QAM Full RB
55265 (3552.50 MHz)
56715 (3697.50 MHz) 5 MHz QPSK Full RB
55290 (3555.00 MHz)
~ 56690 (3695.00 MHz) 10 MHz QPSK Full RB
Frequency Stability 55315 (3557.50 MHz)
56665 (3692.50 MHz) 15 MHz QPSK Full RB
55340 (3560.00 MHz)
56640 (3690.00 MHz) 20 MHz QPSK Full RB
55265 (3552.50 MHz)
55990 (3625.00 MHz) 5 MHz QPSK/ 16QAM Full RB
56715 (3697.50 MHz)
55290 (3555.00 MHz)
55990 (3625.00 MHz) 10 MHz QPSK / 16QAM Full RB
. ) 56690 (3695.00 MHz)
Occupied Bandwidth
55315 (3557.50 MHz)
55990 (3625.00 MHz) 15 MHz QPSK/ 16QAM Full RB
56665 (3692.50 MHz)
55340 (3560.00 MHz)
55990 (3625.00 MHz) 20 MHz QPSK / 16QAM Full RB
56640 (3690.00 MHz)
55265 (3552.50 MHz)
55990 (3625.00 MHz) 5 MHz QPSK/ 16QAM 1 RB
56715 (3697.50 MHz)
55290 (3555.00 MHz)
55990 (3625.00 MHz) 10 MHz QPSK / 16QAM 1 RB
. 56690 (3695.00 MHz)
Peak to Average Ratio
55315 (3557.50 MHz)
55990 (3625.00 MHz) 15 MHz QPSK / 16QAM 1 RB
56665 (3692.50 MHz)
55340 (3560.00 MHz)
55990 (3625.00 MHz) 20 MHz QPSK/ 16QAM 1 RB
56640 (3690.00 MHz)
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Test Item Tested Channel Channel Bandwidth Modulation Mode
55265 (3552.50 MHz) 1RB
55990 (3625.00 MHz) 5 MHz QPSK Full RB
56715 (3697.50 MHz)
55290 (3555.00 MHz) 1RB
55990 (3625.00 MHz) 10 MHz QPSK Full RB
L 56690 (3695.00 MHz)
Conducted Emission
55315 (3557.50 MHz) 1RB
55990 (3625.00 MHz) 15 MHz QPSK Full RB
56665 (3692.50 MHz)
55340 (3560.00 MHz) 1RB
55990 (3625.00 MHz) 20 MHz QPSK Full RB
56640 (3690.00 MHz)
RE Below 1GHz 55340 (3560.00 MHz) 20 MHz QPSK 1RB
55265 (3552.50 MHz)
55990 (3625.00 MHz) 5 MHz QPSK 1RB
56715 (3697.50 MHz)
RE Above 1GHz
55340 (3560.00 MHz)
55990 (3625.00 MHz) 20 MHz QPSK 1RB
56640 (3690.00 MHz)
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3.4 Test Program Used and Operation Descriptions

There is no need to controlling software during the test, and the EUT can be paired with the Radio Communication
Analyzer to test the connection when it is powered on.

3.5 Connection Diagram of EUT and Peripheral Devices

558

EUT

Remote site
M) s
Notebook (B) Radio
Communication
Analyzer (A)
3.6 Configuration of Peripheral Devices and Cable Connections
ID Product Brand Model No. Serial No. FCCID Remarks
p | Radio Communication | 5 4, MT8821C 6201462755 N/A  |Provided by Lab
Analyzer
Notebook Lenovo X250ALT5 PCO6HPSE N/A Provided by Client
o Length Shielding Cores
ID Cable Descriptions Qty. Remarks
(m) (Yes/No) (Qty.)
1 LAN Cable 1 10 N 0 Provided by Lab
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4 Test Instruments

The calibration interval of the all test instruments are 12 months and the calibrations are traceable to NML/ROC and

NIST/USA.

41 Maximum EIRP

Description i i
p Model No. Serial No. Calibrated Callbra_lted
Manufacturer Date Until
N9030B - PXA Signal Analyzer
KEYSIGHT N9030B MY57140488 2023/3/06 2024/3/05
Radio Communication Analyzer MT8821C 6201462755 2023/3/3 2024/3/2
Anritsu
Software ADT_RF Test Software
BV V6.6.5.4 N/A N/A N/A
Notes:
1. The test was performed in Oven room.
2. Tested Date: 2023/4/11
4.2 Modulation Characteristics
Description i i
p Model No. Serial No. Calibrated Callbre_lted
Manufacturer Date Until
N9030B - PXA Signal Analyzer
KEYSIGHT N9030B MY57140938 2023/3/16 2024/3/15
Radio Communication Analyzer MT8821C 6201462755 2023/3/3 2024/3/2
Anritsu
Software ADT_REF Test Software
BV V6.6.5.4 N/A N/A N/A
Notes:

1. The test was performed in Oven room.

2. Tested Date: 2023/4/11

4.3 Peak to Average Ratio

1. Refer to section 4.2 to get information of the instruments.

2. Tested Date: 2023/3/23

4.4 Bandwidth

1. Refer to section 4.2 to get information of the instruments.

2. Tested Date: 2023/3/24

4.5 Conducted Spurious Emissions

1. Refer to section 4.2 to get information of the instruments.
2. Tested Date: 2023/3/24-2023/4/11
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4.6 Radiated Spurious Emissions below 1GHz
Description i i
p Model No. Serial No. Calibrated Callbrgted

Manufacturer Date Until
ig’igt’“”a'yzer N9O10A MY52220314 2022/12/09 | 2023/12/08
Loop Antenna
i HLA 6121 45745 2022/07/27 | 2023/07/26
Eﬁamp“f'er EMC001340 980142 2022/06/02 | 2023/06/01
E,\Fﬂgfax'a' Cable 5D-NM-BM 140903+140902 2023/01/07 | 2024/01/06
Eﬁgﬁ”p"f'er EMC 330H 980112 2022/10/01 | 2023/09/30
BILOG Antenna
e VAR oK VULB 9168 9168-472 2022/10/21 | 2023/10/20
@%ﬁ‘é"’,‘\j"a' Cable 8D-FB Cable-Ch10-01 2022/09/15 | 2023/09/14
HORN Antenna SCHWARZBECK BBHA 9120D 9120D-969 20221113 | 202311112
Eﬁgﬁ“p"f'er EMC 012645 980115 2022/10/01 | 2023/09/30
FE{,'\:/I gloa"ia' Cable EMC104-SM-SM-8000 171005 2022/10/01 | 2023/09/30
RF Coaxial Cable EMC104-SM-SM-
B e T SUCOFLEX 104 1000(140807) 2022/10/01 | 2023/09/30
RF FLITER
RO TRONICS BRM50716 060 2023/01/11 | 2024/01/10
RF FLITER
RO TRONICS BRM17690 004 2023/01/11 | 2024/01/10
Broadband Horn Antenna
ey BBHA 9170 148 2022111113 | 2023/11/12
RF Coaxial Cable SUCOFLEX 104& CABLE-CH9-02
HUBER+SUHNERSEMCI EMC104-SM-SM8000 (248780+171008) | 2023/01/07 | 2024/01/06
RF Coaxial Cable
B e SUCOFLEX 104 CABLE-CH9-(250795/4) | 2023/01/07 | 2024/01/06
E,\FA CC:IoaX|aI Cable EMC102-KM-KM-600 150928 2022/07/09 | 2023/07/08
E,\FA gloax'a' Cable EMC102-KM-KM-3000 150929 2022/07/09 | 2023/07/08
Software ADT_Radiated
BV ADT V7.6.15.95 NA NA NA
Antenna Tower MFA-440H AT93021705 NA NA
Max-Full
Turn Table MFT-201SS NA NA NA
Max-Full
IAntenna Tower &Turn Table
Controller MF-7802 NA NA NA
Max-Full
Boresight antenna tower fixture BAF-02 7 NA NA
BV
Radio Communication Analyzer MT8821C 6201462755 2023/03/03 | 2024/03/02

Anritsu

Notes:

1. The test was performed in HY - 966 chamber 5.

2. Tested Date: 2023/3/20
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4.7 Radiated Spurious Emissions above 1GHz
Refer to section 4.6 to get information of the instruments.
4.8 Frequency Stability
D ipti i i
escription Model No. Serial No. Calibrated Callbre_lted

Manufacturer Date Until
AC Power Supply CFW-105 E000603 N/A N/A
Extech
El'g::' Multimeter 87-lll 70360742 2022/6/23 | 2023/6/22
Software ADT_REF Test Software
BV V6.6.5.4 N/A N/A N/A
izesdr“m Analyzer FSV40 100980 2022/4/20 | 2023/4/19
Temperature & Humidity Chamber
TERCHY HRM-120RF 931022 2022/12/27 2023/12/26
Radio Communication Analyzer MT8821C 6201462755 2023/3/3 2024/3/2

Anritsu

Notes:

1. The test was performed in Oven room.

2. Tested Date: 2023/4/11
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5 Limits of Test Iltems
5.1 Maximum EIRP

Device Maximum EIRP

(dBm/10 MHz)
X End User Device 23
] Category A CBSD 30
] Category B CBSD 47

5.2 Modulation Characteristics

A curve or equivalent data which shows that the equipment will meet the modulation requirements of the rules under
which the equipment is to be licensed.

5.3 Peak to Average Ratio

In measuring transmissions in this band using an average power technique, the peak to-average ratio (PAR) of the
transmission may not exceed 13 dB.

5.4 Bandwidth

According to FCC 47 CFR part 2.1049, the occupied bandwidth, that is the frequency bandwidth such that, below its
lower and above its upper frequency limits, the mean powers radiated are each equal to 0.5% of the total mean power
radiated by a given emission.

5.5 Conducted Spurious Emissions

Power of any emissions outside the Fundamental Limit
Within 0-10MHz above the Assigned Channel

-13 dBm/MHz
Within 0-10MHz below the Assigned Channel
Greater than 10MHz above the Assigned Channel

-25 dBm/MHz
Greater than 10MHz below the Assigned Channel
Power of any emission below 3530MHz

-40 dBm/MHz
Power of any emission above 3720MHz

5.6 Radiated Spurious Emissions below 1GHz

Power of any emissions outside the Fundamental Limit
Within 0-10MHz above the Assigned Channel

-13 dBm/MHz
Within 0-10MHz below the Assigned Channel
Greater than 10MHz above the Assigned Channel

-25 dBm/MHz
Greater than 10MHz below the Assigned Channel
Power of any emission below 3530MHz

-40 dBm/MHz
Power of any emission above 3720MHz
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Power of any emission above 3720MHz

Power of any emissions outside the Fundamental Limit
Within 0-10MHz above the Assigned Channel

-13 dBm/MHz
Within 0-10MHz below the Assigned Channel
Greater than 10MHz above the Assigned Channel

-25 dBm/MHz
Greater than 10MHz below the Assigned Channel
Power of any emission below 3530MHz

-40 dBm/MHz

5.8 Frequency Stability

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the authorized bands of

operation (authorized frequency block).
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6 Test Arrangements
Maximum EIRP
Test Setup

6.1.1

Conducted Power Measurement:

Communication
Simulator

Power Splitter FYT——— | Spectrum Analyzer

EUT

6.1.2 Test Procedure

Conducted Power Measurement:

The EUT is configured by emulator to set data modulation and maximum power using WWAN technology. The power
measurement was performed on emulator and power value was measured from power function on emulator. Set the EUT
to transmit under low, middle and high channel and record the power level shown on simulator.

Measurement method refers to ANSI C63.26 section 5.2.4.4.

a.

Se@ "0 oo00C

Set span to 2 x to 3 x the OBW.

Set RBW = 1% to 5% of the OBW.

Set VBW = 3 x RBW.

Set number of measurement points in sweep = 2 x span / RBW.
Set Sweep time = auto-couple.

Detector = power averaging (rms).

Set sweep trigger to “free run.”

Trace average at least 100 traces in power averaging (rms) mode.

Compute power by integrating the spectrum across the OBW of the signal using the instrument’s band or
channel power measurement function with band/channel limits set equal to the OBW band edges.

If Duty cycle < 98%, Add 10 log (1/duty cycle) to the measured power level to compute the average power during
continuous transmission.

For per 10MHz method, channel power integrating bandwidth 10MHz is used for bandwidth 5M, 10M, 15M and
20M. For full power method, channel power integrating bandwidth 10MHz is used for bandwidth 5M, 10M,
integrating bandwidth 15MHz is used for bandwidth 15M, integrating bandwidth 20MHz is used for bandwidth
20M.

Maximum EIRP / ERP

The relevant equation for determining the maximum ERP or EIRP from the measured RF output power is given in
Equation as follows:

EIRP = Pmeas + Gt
ERP = Pmeas + G7-2.15

where

ERP or EIRP effective radiated power or equivalent isotropically radiated power, respectively

PMeas
Gr

(expressed in the same units as Pwmeas, €.g., dBm or dBW)
measured transmitter output power or PSD, in dBm or dBW
gain of the transmitting antenna, in dBd (ERP) or dBi (EIRP)

Report No.: RFBEIH-WTW-P23030259-1 Page No. 17/ 80 Report Format Version: 7.1.0



6.2 Modulation Characteristics
6.2.1 Test Setup
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6.2.2 Test Procedure

EUT
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Connect the EUT to Communication Simulator via the antenna connector, the frequency band is set as EUT supported
Modulation and Channels, the EUT output is matched with 50 ohm load, the waveform quality and constellation of the

EUT was tested.

6.3 Peak to Average Ratio
6.3.1 Test Setup

Communication

Simulator

6.3.2 Test Procedure

Power Splitter

EUT

Attenuator |

Spectrum Analyzer

a. Set resolution/measurement bandwidth = signal’s occupied bandwidth;

Set the number of counts to a value that stabilizes the measured CCDF curve;

Record the maximum PAPR level associated with a probability of 0.1%.
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6.4 Bandwidth
6.4.1 Test Setup

Communication

Simulator Power Splitter Atenuator [] SPECtrum Analyzer

EUT

6.4.2 Test Procedure

For the 26 dBc bandwidth measurement method, please refer to section 5.4.3 of ANSI C63.26.

a. The spectrum analyzer center frequency is set to the nominal EUT channel center frequency. The span range for
the spectrum analyzer shall be wide enough to see sufficient roll off of the signal to make the measurement.

b. The nominal RBW shall be in the range of 1% to 5% of the anticipated OBW, and the VBW shall be set = 3 x
RBW.

c. Set the reference level of the instrument as required to prevent the signal amplitude from exceeding the
maximum spectrum analyzer input mixer level for linear operation. See guidance provided in 4.2.3.

d. The dynamic range of the spectrum analyzer at the selected RBW shall be more than 10 dB below the target “-X
dB” requirement, i.e., if the requirement calls for measuring the -26 dB OBW, the spectrum analyzer noise floor at
the selected RBW shall be at least 36 dB below the reference level.

e. Set spectrum analyzer detection mode to peak, and the trace mode to max hold.

f. Determine the following reference values: Set the EUT to transmit a modulated signal. Allow the trace to stabilize.
Set the spectrum analyzer marker to the highest level of the displayed trace (this is the reference value).

g. Determine the “—X dB amplitude” as equal to (Reference Value - X). Alternatively, this calculation can be
performed on the spectrum analyzer using the delta-marker measurement function.

h. Place two markers, one at the lowest and the other at the highest frequency of the envelope of the spectral
display such that each marker is at or slightly below the “~X dB amplitude” determined in step f). If a marker is
below this “—X dB amplitude” value it should be as close as possible to this value. The OBW is the positive
frequency difference between the two markers.

i. The OBW shall be reported by providing plot(s) of the measuring instrument display, to include markers depicting
the relevant frequency and amplitude information (e.g., marker table). The frequency and amplitude axis and
scale shall be clearly labeled. Tabular data may be reported in addition to the plot(s).
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For the occupied bandwidth measurement method, please refer to section 5.4.4 of ANSI C63.26.

a. The spectrum analyzer center frequency is set to the nominal EUT channel center frequency. The span range for
the spectrum analyzer shall be wide enough to see sufficient roll off of the signal to make the measurement.

b. The nominal RBW shall be in the range of 1% to 5% of the anticipated OBW, and the VBW shall be set = 3 x
RBW.

c. Setthe reference level of the instrument as required to prevent the signal amplitude from exceeding the
maximum spectrum analyzer input mixer level for linear operation. See guidance provided in 4.2.3.

d. The dynamic range of the spectrum analyzer at the selected RBW shall be more than 10 dB below the target “-X
dB” requirement, i.e., if the requirement calls for measuring the -26 dB OBW, the spectrum analyzer noise floor at
the selected RBW shall be at least 36 dB below the reference level.

e. Set spectrum analyzer detection mode to peak, and the trace mode to max hold.
f. Determine the reference value by either of the following:

g. 1) Setthe EUT to transmit a modulated signal. Allow the trace to stabilize. Set the spectrum analyzer marker to
the highest level of the displayed trace (this is the reference value).

h. 2) Set the EUT to transmit an unmodulated carrier. Set the spectrum analyzer marker to the level of the carrier.

i. Determine the “-X dB amplitude” as equal to (Reference Value — X). Alternatively, this calculation can be
performed on the spectrum analyzer using the delta-marker measurement function.

j- If the reference value was determined using an unmodulated carrier, turn the EUT modulation on, then either
clear the existing trace or start a new trace on the spectrum analyzer and allow the new trace to stabilize.
Otherwise the trace from step f) shall be used for step i).

k. Place two markers, one at the lowest and the other at the highest frequency of the envelope of the spectral
display such that each marker is at or slightly below the “~X dB amplitude” determined in step f). If a marker is
below this “—X dB amplitude” value it should be as close as possible to this value. The OBW is the positive
frequency difference between the two markers. The spectral envelope can cross the “-X dB amplitude” at multiple
points. The lowest or highest frequency shall be selected as the frequencies that are the farthest away from the
center frequency at which the spectral envelope crosses the “~X dB amplitude.”

I.  The OBW shall be reported by providing plot(s) of the measuring instrument display, to include markers depicting
the relevant frequency and amplitude information (e.g., marker table). The frequency and amplitude axis and
scale shall be clearly labeled. Tabular data may be reported in addition to the plot(s).
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6.5 Conducted Spurious Emissions
6.5.1 Test Setup

Communication
Simulator

Power Splitter FerE—— | Spectrum Analyzer

EUT

6.5.2 Test Procedure

a. Measurement refer to ANSI C63.26 section 5.7.
All measurements were done at 3 channels: low, middle and high operational frequency range.

Measuring frequency range is from 9 kHz up to the tenth harmonic of the hightest fundamental frequency or to 40
GHz, whichever is lower. 20 dB attenuation pad is connected with spectrum.

The fundamental frequency above 1 GHz, the spectrum set RBW = 1 MHz, VBW = 3 MHz, Detector = Average.

The fundamental frequency below 1 GHz, the spectrum set RBW = 100 kHz, VBW = 3 x RBW, Detector =
Average.

f. Measuring frequency band edge, narrow RBW (no less than 1% of the OBW) is used for conducted emission
measurement.
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6.6 Radiated Spurious Emissions below 1GHz

6.6.1 Test Setup

For radiated emission 30 MHz to 1 GHz

Ant. Tower 14 m
Variable
EUT& 3m
Support Units |- I
\f Turn Table + J

e

o0 om] emmem
- eme

Ground Plane

Test Receiver

N [ —

For the actual test configuration, please refer to the attached file (Test Setup Photo).

6.6.2 Test Procedure

The EUT is configured by emulator to set data modulation and maximum power using WWAN technology.

a. In the semi-anechoic chamber, EUT placed on the 0.8 m (below or equal 1 GHz) height of turn table, rotated the
table around 360 degrees to search the maximum radiation power and receiver antenna shall be rotated vertical
and horizontal polarization and moved height from 1 m to 4 m to find the maximum polar radiated power. The
“‘Read Value” is the spectrum reading the maximum power value.

b. The height of antenna is varied from one meter to four meters above the ground to determine the maximum value
of the field strength. Both horizontal and vertical polarizations of the antenna are set to make the measurement.

c. Perform a field strength measurement and record the worse read value, is the field strength value via a spectrum
reading obtained corrected for antenna factor, cable loss and pre-amplifier factor and then mathematically convert
the measured field strength level to EIRP/ERP level.

Following C63.26 section 5.5 and 5.2.7
EIRP (dBm) = E (dBuV/m) + 20log(D) - 104.8; where D is the measurement distance (in the far field region) in m.

f. ERP (dBm) = E (dBuV/m) + 20log(D) - 104.8 - 2.15; where D is the measurement distance (in the far field region)
inm.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 MHz/3 MHz.

2. The emission levels were against the limit of frequency range 9 kHz ~ 30 MHz:
The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not required to
be report.
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6.7 Radiated Spurious Emissions above 1GHz
6.7.1 Test Setup

For radiated emission above 1 GHz

Boresight Ant. Tower

1-4 m
Variable
Support Units |
Turn Table D s
|A_—| Absorber

o] WAMWTAAA -l

Ground Plane

Test Receiver

N [ —

For the actual test configuration, please refer to the attached file (Test Setup Photo).

6.7.2 Test Procedure

The EUT is configured by emulator to set data modulation and maximum power using WWAN technology.

a. Inthe semi-anechoic chamber, EUT placed on the 1.5 m height of turn table, rotated the table around 360
degrees to search the maximum radiation power and receiver antenna shall be rotated vertical and horizontal
polarization and moved height from 1 m to 4 m to find the maximum polar radiated power. The “Read Value” is the
spectrum reading the maximum power value.

b. The height of antenna is varied from one meter to four meters above the ground to determine the maximum value
of the field strength. Both horizontal and vertical polarizations of the antenna are set to make the measurement.

c. Perform a field strength measurement and record the worse read value, is the field strength value via a spectrum
reading obtained corrected for antenna factor, cable loss and pre-amplifier factor and then mathematically convert
the measured field strength level to EIRP/ERP level.

Following C63.26 section 5.5 and 5.2.7
. EIRP (dBm) = E (dBpV/m) + 20log(D) - 104.8; where D is the measurement distance (in the far field region) in m.
f. ERP (dBm) = E (dBuV/m) + 20log(D) - 104.8 - 2.15; where D is the measurement distance (in the far field region)
inm.
Note:
1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 MHz/3 MHz.
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6.8 Frequency Stability
6.8.1 Test Setup

BUREAU

Communication
Simulator

Spectrum Analyzer

Power Splitter

jJ Attenuator

Oven Room

AC Power Supply

External Power Source

6.8.2 Test Procedure

EUT

The EUT is configured by emulator to set data modulation and maximum power using WWAN technology.
a. Device is placed at the oven room. The oven room could control the temperatures and humidity. Power warm up

is at least 15 min and power applied should perform before recording frequency error.

b. EUT is connected the external power supply to control the AC input power. The test voltage range is from

minimum to maximum working voltage. Each step shall be record the frequency error rate.

c. The temperature range step is 10 degrees in this test items. All temperature levels shall be hold the $0.5°C
during the measurement testing. The each temperature step shall be at least 0.5 hours, consider the EUT could
be test under the stability condition.

Note: The frequency error was recorded frequency error from the communication simulator.
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7 Test Results of Test Item
7.1  Maximum EIRP
Input Power: 120Vac, 60Hz Eg‘g;%migta' 22°C, 72% RH Tested By: James Yang
711 LTE Band 48
Full Conducted Output Power (dBm/channel bandwidth)
LTE Band 48
RB Size ‘ RB Offset Low Mid High
BW MoS Channel 55340 55990 56640
Frequency (MHz) 3560 3625 3690
1 0 18.35 19.97 17.26
1 50 18.29 19.88 17.20
1 99 18.28 19.94 17.25
20M QPSK 50 0 18.30 19.76 17.18
50 25 18.26 19.92 17.16
50 50 18.28 19.73 17.21
100 0 18.26 19.82 17.13
1 0 18.33 19.71 17.25
1 50 18.30 19.93 17.16
1 99 18.24 19.74 17.23
20M 16QAM 50 0 18.30 19.91 17.22
50 25 18.22 19.82 17.15
50 50 18.26 19.91 17.13
100 0 18.22 19.83 17.11
LTE Band 48
RBSize | RB Offset Low Mid High
BW nos Channel 55315 55990 56665
Frequency (MHz) 3557.5 3625 3692.5
1 0 17.94 19.96 17.05
1 37 17.85 19.73 16.99
1 74 17.87 19.90 17.01
15M QPSK 36 0 17.90 19.84 17.02
36 19 17.86 19.73 16.96
36 39 17.88 19.74 16.99
75 0 17.88 19.75 16.98
1 0 17.89 19.76 17.03
1 37 17.85 19.73 16.96
1 74 17.88 19.72 16.87
15M 16QAM 36 0 17.79 19.80 16.92
36 19 17.80 19.79 17.00
36 39 17.76 19.70 17.01
75 0 17.83 19.79 16.87
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LTE Band 48

RBSize | RB Offset Low Mid High

BW Mos Channel 55290 55990 56690
Frequency (MHz) 3555 3625 3695

1 0 19.96 19.94 19.86

1 24 19.74 19.71 19.91

1 49 19.83 19.81 19.83

10M QPSK 25 0 19.70 19.77 19.91
25 12 19.78 19.93 19.77

25 25 19.83 19.90 19.83

50 0 19.85 19.72 19.94

1 0 19.70 19.70 19.70

1 24 19.89 19.75 19.83

1 49 19.89 19.74 19.88

10M 16QAM 25 0 19.82 19.92 19.89
25 12 19.83 19.91 19.87

25 25 19.71 19.78 19.78

50 0 19.88 19.73 19.81

LTE Band 48

RB Size | RB Offset Low Mid High

BW |“n"§:e§ Channel 55265 55990 56715
Frequency (MHz) 3552.5 3625 3697.5

1 0 19.99 19.88 19.79

1 12 19.83 19.74 19.88

1 24 19.87 19.88 19.84

5M QPSK 12 0 19.75 19.93 19.93
12 6 19.77 19.81 19.80

12 13 19.77 19.87 19.91

25 0 19.76 19.74 19.90

1 0 19.94 19.78 19.95

1 12 19.74 19.94 19.89

1 24 19.76 19.91 19.71

5M 16QAM 12 0 19.76 19.79 19.76
12 6 19.90 19.77 19.73

12 13 19.81 19.86 19.75

25 0 19.91 19.75 19.82
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Conducted Output Power (dBm/ 10MHz)
LTE Band 48

RB Size ’ RB Offset Low Mid High

BW I'\rfé:esx Channel 55340 55990 56640
Frequency (MHz) 3560 3625 3690

1 0 18.19 19.84 17.11

1 50 18.16 19.71 17.02

1 99 18.12 19.77 17.06

20M QPSK 50 0 18.20 19.60 17.06
50 25 18.09 19.82 17.05

50 50 18.15 19.57 17.04

100 0 15.70 17.33 14.90

1 0 18.18 19.59 17.05

1 50 18.19 19.79 17.04

1 99 18.06 19.64 17.04

20M 16QAM 50 0 18.14 19.73 17.03
50 25 18.02 19.67 16.99

50 50 18.16 19.72 16.94

100 0 15.65 17.21 14.85

LTE Band 48

RBSize | RB Offset Low Mid High

BW Mos Channel 55315 55990 56665
Frequency (MHz) 3557.5 3625 3692.5

1 0 17.75 19.81 16.91

1 37 17.73 19.57 16.88

1 74 17.77 19.72 16.90

15M QPSK 36 0 17.79 19.74 16.92
36 19 17.69 19.63 16.86

36 39 17.70 19.55 16.83

75 0 16.44 18.33 15.81

1 0 17.75 19.58 16.84

1 37 17.66 19.55 16.82

1 74 17.78 19.62 16.75

15M 16QAM 36 0 17.68 19.64 16.77
36 19 17.64 19.65 16.80

36 39 17.64 19.50 16.85

75 0 16.32 18.38 15.74
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LTE Band 48

RBSize | RB Offset Low Mid High

BW Mos Channel 55290 55990 56690
Frequency (MHz) 3555 3625 3695

1 0 19.96 19.94 19.86

1 24 19.74 19.71 19.91

1 49 19.83 19.81 19.83

10M QPSK 25 0 19.70 19.77 19.91
25 12 19.78 19.93 19.77

25 25 19.83 19.90 19.83

50 0 19.85 19.72 19.94

1 0 19.70 19.70 19.70

1 24 19.89 19.75 19.83

1 49 19.89 19.74 19.88

10M 16QAM 25 0 19.82 19.92 19.89
25 12 19.83 19.91 19.87

25 25 19.71 19.78 19.78

50 0 19.88 19.73 19.81

LTE Band 48

RB Size | RB Offset Low Mid High

BW |“n"§:e§ Channel 55265 55990 56715
Frequency (MHz) 3552.5 3625 3697.5

1 0 19.99 19.88 19.79

1 12 19.83 19.74 19.88

1 24 19.87 19.88 19.84

5M QPSK 12 0 19.75 19.93 19.93
12 6 19.77 19.81 19.80

12 13 19.77 19.87 19.91

25 0 19.76 19.74 19.90

1 0 19.94 19.78 19.95

1 12 19.74 19.94 19.89

1 24 19.76 19.91 19.71

5M 16QAM 12 0 19.76 19.79 19.76
12 6 19.90 19.77 19.73

12 13 19.81 19.86 19.75

25 0 19.91 19.75 19.82
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Sl PN ENZE S B Spectrum Analyzer 2

Spurious Emissions

Channel Power
HT

Input: RF

Coupling: DC

Align: Auto

Scale/Div 10.0 dB

Log

Center 3.552500 GHz
Res BW 150.00 kHz

2 Metrics

Total Channel Power

Total Power Spectral Density

w9 ?

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)
NFE: Adaptive

19.99 dBm/ 10.0 MHz
9.993 dBm/MHz

Apr 11,2023
8:16:07 PM
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Spectrum Analyzer 3
Swept SA

Spectrum Plot of Worst Value

Spectrum Analyzer 4 +
Channel Power

Atten: 30 dB Trig: Free Run
Preamp: Off Gate: LO

pW Path: Standard #IF Gain: Low
#PNO: Fast

Ref Lvl Offset 12.00 dB
Ref Value 30.00 dBm

Video BW 1.5000 MHz*

Page No. 29 /80

Center Freq: 3.552500000 GHz

Avg|Hold: 4/10
Radio Std: None

Span 15 MHz|
#Sweep 100 ms (1001 pts)

Of) (=
O] |+

wul [}
[,

[ 2 2 ]

Center Frequency

Setti
3.552500000 GHz e

CF Step
1.000000 MHz

Auto
Man

Freq Offset
0 Hz
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Full Maximum EIRP (dBm/channel bandwidth)
LTE Band 48

RBSize | RB Offset Low Mid High

BW nos Channel 55340 55990 56640
Frequency (MHz) 3560 3625 3690

1 0 21.25 22.87 20.16

1 50 21.19 22.78 20.10

1 99 21.18 22.84 20.15

20M QPSK 50 0 21.20 22.66 20.08
50 25 21.16 22.82 20.06

50 50 21.18 22.63 20.11

100 0 21.16 22.72 20.03

1 0 21.23 22.61 20.15

1 50 21.20 22.83 20.06

1 99 21.14 22.64 20.13

20M 16QAM 50 0 21.20 22.81 20.12
50 25 21.12 22.72 20.05

50 50 21.16 22.81 20.03

100 0 21.12 22.73 20.01

LTE Band 48

RB Size ‘ RB Offset Low Mid High

BW MoS Channel 55315 55990 56665
Frequency (MHz) 3557.5 3625 3692.5

1 0 20.84 22.86 19.95

1 37 20.75 22.63 19.89

1 74 20.77 22.80 19.91

15M QPSK 36 0 20.80 22.74 19.92
36 19 20.76 22.63 19.86

36 39 20.78 22.64 19.89

75 0 20.78 22.65 19.88

1 0 20.79 22.66 19.93

1 37 20.75 22.63 19.86

1 74 20.78 22.62 19.77

15M 16QAM 36 0 20.69 22.70 19.82
36 19 20.70 22.69 19.90

36 39 20.66 22.60 19.91

75 0 20.73 22.69 19.77

*EIRP (dBm / Channel Bandwidth) = Conducted Output Power (dBm / Channel Bandwidth) + Antenna Gain (dBi).
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LTE Band 48

RBSize | RB Offset Low Mid High

BW Mos Channel 55290 55990 56690
Frequency (MHz) 3555 3625 3695

1 0 22.86 22.84 22.76

1 24 22.64 22.61 22.81

1 49 22.73 22.71 22.73

10M QPSK 25 0 22.60 22.67 22.81
25 12 22.68 22.83 22.67

25 25 22.73 22.80 22.73

50 0 22.75 22.62 22.84

1 0 22.60 22.60 22.60

1 24 22.79 22.65 22.73

1 49 22.79 22.64 22.78

10M 16QAM 25 0 22.72 22.82 22.79
25 12 22.73 22.81 22.77

25 25 22.61 22.68 22.68

50 0 22.78 22.63 22.71

LTE Band 48

RB Size | RB Offset Low Mid High

BW |“n"§:e§ Channel 55265 55990 56715
Frequency (MHz) 3552.5 3625 3697.5

1 0 22.89 22.78 22.69

1 12 22.73 22.64 22.78

1 24 22.77 22.78 22.74

5M QPSK 12 0 22.65 22.83 22.83
12 6 22.67 22.71 22.70

12 13 22.67 22.77 22.81

25 0 22.66 22.64 22.80

1 0 22.84 22.68 22.85

1 12 22.64 22.84 22.79

1 24 22.66 22.81 22.61

5M 16QAM 12 0 22.66 22.69 22.66
12 6 22.80 22.67 22.63

12 13 22.71 22.76 22.65

25 0 22.81 22.65 22.72

*EIRP (dBm / Channel Bandwidth) = Conducted Output Power (dBm / Channel Bandwidth) + Antenna Gain (dBi).

Report No.: RFBEIH-WTW-P23030259-1

Page No. 31/ 80

Report Format Version: 7.1.0



UV
(3 5,9’
-

%
L3
>
m

1828

SV

Maximum EIRP (dBm/10MHz)
LTE Band 48

RBSize | RB Offset Low Mid High

BW Mos Channel 55340 55990 56640
Frequency (MHz) 3560 3625 3690

1 0 21.09 22.74 20.01

1 50 21.06 22.61 19.92

1 99 21.02 22.67 19.96

20M QPSK 50 0 21.10 22.50 19.96
50 25 20.99 22.72 19.95

50 50 21.05 22.47 19.94

100 0 18.60 20.23 17.80

1 0 21.08 22.49 19.95

1 50 21.09 22.69 19.94

1 99 20.96 22.54 19.94

20M 16QAM 50 0 21.04 22.63 19.93
50 25 20.92 22.57 19.89

50 50 21.06 22.62 19.84

100 0 18.55 20.11 17.75

LTE Band 48

RB Size ’ RB Offset Low Mid High

BW lelé:esx Channel 55315 55990 56665
Frequency (MHz) 3557.5 3625 3692.5

1 0 20.65 22.71 19.81

1 37 20.63 22.47 19.78

1 74 20.67 22.62 19.80

15M QPSK 36 0 20.69 22.64 19.82
36 19 20.59 22.53 19.76

36 39 20.60 22.45 19.73

75 0 19.34 21.23 18.71

1 0 20.65 22.48 19.74

1 37 20.56 22.45 19.72

1 74 20.68 22.52 19.65

15M 16QAM 36 0 20.58 22.54 19.67
36 19 20.54 22.55 19.70

36 39 20.54 22.40 19.75

75 0 19.22 21.28 18.64

*EIRP (dBm /10MHz) = Conducted Output Power (dBm / 10MHz)) + Antenna Gain (dBi).
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LTE Band 48

RBSize | RB Offset Low Mid High

BW Mos Channel 55290 55990 56690
Frequency (MHz) 3555 3625 3695

1 0 22.86 22.84 22.76

1 24 22.64 22.61 22.81

1 49 22.73 22.71 22.73

10M QPSK 25 0 22.60 22.67 22.81
25 12 22.68 22.83 22.67

25 25 22.73 22.80 22.73

50 0 22.75 22.62 22.84

1 0 22.60 22.60 22.60

1 24 22.79 22.65 22.73

1 49 22.79 22.64 22.78

10M 16QAM 25 0 22.72 22.82 22.79
25 12 22.73 22.81 22.77

25 25 22.61 22.68 22.68

50 0 22.78 22.63 22.71

LTE Band 48

RB Size | RB Offset Low Mid High

BW |“n"§:e§ Channel 55265 55990 56715
Frequency (MHz) 3552.5 3625 3697.5

1 0 22.89 22.78 22.69

1 12 22.73 22.64 22.78

1 24 22.77 22.78 22.74

5M QPSK 12 0 22.65 22.83 22.83
12 6 22.67 22.71 22.70

12 13 22.67 22.77 22.81

25 0 22.66 22.64 22.80

1 0 22.84 22.68 22.85

1 12 22.64 22.84 22.79

1 24 22.66 22.81 22.61

5M 16QAM 12 0 22.66 22.69 22.66
12 6 22.80 22.67 22.63

12 13 22.71 22.76 22.65

25 0 22.81 22.65 22.72

*EIRP (dBm /10MHz) = Conducted Output Power (dBm / 10MHz)) + Antenna Gain (dBi).
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7.2 Modulation Characteristics
Input Power: 120Vac, 60Hz Environmental | 5500 750, R Tested By: James Yang
Conditions:

7.2.1 LTE Band 48
LTE Band 48, Channel Bandwidth: 20 MHz

Phonel

PcC | sca1 scc2sca3

Common

Channel Bandwidth @ BANDWIDTH
e k

Measurement Signaling 1P Data

ton

Number of RE

Starting RB

Measuring...

Start Call

=Y
End Call

< Menu

Phonel

ration Band

Measurement

Common

© oLave
© ™

Signaling

UL RMC - Modulation 3 ULR

IP Data

Number of RE
Starting RB

Stani Call

=Y
End Call

< Menu

QPSK CH 55990 (3625 MHz)

16QAM CH 55990 (3625 MHz)
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7.3 Peak to Average Ratio
Input Power: 120Vac, 60Hz Eg\g;%r?trirc]) ?‘r;t:al 22°C,72% RH Tested By: James Yang
7.3.1 LTE Band 48
LTE Band 48, Channel Bandwidth: 5 MHz
Modulation Channel Frequency Measurement Limit Result
(MHz) Value(dB) (dB)
QPSK 55265 3552.5 6.39 13 PASS
QPSK 55990 3625 6.16 13 PASS
QPSK 56715 3697.5 5.43 13 PASS
16QAM 55265 3552.5 6.94 13 PASS
16QAM 55990 3625 6.66 13 PASS
16QAM 56715 3697.5 6.49 13 PASS

2q: 3 552500000 GHz
M/10.0 Mpt

2000 B,

ws ] (OO % #
L2555 2K

Spectrum Plot of Worst Value

Lx|  Frequeny v[3C

16QAM CH 55265 (3552.5 MHz)
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LTE Band 48, Channel Bandwidth: 10 MHz
F M t Limit
Modulation Channel by easuremen m Result
(MHz) Value(dB) (dB)
QPSK 55290 3555 6.31 13 PASS
QPSK 55990 3625 6.21 13 PASS
QPSK 56690 3695 5.57 13 PASS
16QAM 55290 3555 6.92 13 PASS
16QAM 55990 3625 6.75 13 PASS
16QAM 56690 3695 6.57 13 PASS

Spectrum Plot of Worst Value

16QAM CH 55290 (3555 MHz)
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LTE Band 48, Channel Bandwidth: 15 MHz
F M t Limit
Modulation Channel by easuremen m Result
(MHz) Value(dB) (dB)
QPSK 55315 3557.5 6.24 13 PASS
QPSK 55990 3625 6.04 13 PASS
QPSK 56665 3692.5 5.71 13 PASS
16QAM 55315 3557.5 7.00 13 PASS
16QAM 55990 3625 6.80 13 PASS
16QAM 56665 3692.5 6.67 13 PASS

Spectrum Plot of Worst Value

16QAM CH 55315 (3557.5 MHz)
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LTE Band 48, Channel Bandwidth: 20 MHz
F M t Limit
Modulation Channel by easuremen m Result
(MHz) Value(dB) (dB)
QPSK 55340 3560 6.27 13 PASS
QPSK 55990 3625 6.09 13 PASS
QPSK 56640 3690 5.67 13 PASS
16QAM 55340 3560 7.10 13 PASS
16QAM 55990 3625 6.79 13 PASS
16QAM 56640 3690 6.53 13 PASS

KEYSIGHT

Spectrum Plot of Worst Value

16QAM CH 55340 (3560 MHz)
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7.4 Bandwidth

BUREAU

Input Power:

120Vac, 60Hz

Environmental
Conditions:

22°C, 72% RH

Tested By:

James Yang

7.41

LTE Band 48

LTE Band 48, Channel Bandwidth: 5 MHz

Frequency

Occupied Bandwidth 26 dB Bandwidth

Modulation

Channel

(MHz)

(MHz)

(MHz)

QPSK

55265

3552.5

4.476

5.317

QPSK

55990

3625

4.480

5.086

QPSK

56715

3697.5

4.472

4.993

16QAM

55265

3552.5

4.479

5.253

16QAM

55990

3625

4.473

5.119

16QAM

56715

3697.5

4.476

5.162

Spectrum Plot of Worst Value

Center 3.625000 GHz
[#Res BW 62.000 kHz

Occupied Bandwidth
MHz

Transmit Freq Error
X dB Bandwidth

Spectrum Analyzer 1 [EESEINCIEEIN Spectrum Analyzer3 ||
Channel Power Occupied BW. Stat CCDF

Occupied bandwidth

‘Atten: 30 dB
Preamp: Off
W Path: Standard

Ref Lvl Offset 15.00 dB

Ref Value 30.00 dBm

#Video BW 200,00 kHz

Total Power
9% of OBW Power
xdB

Span 10 MHz|
#Sweep 300 ms (1001 pts)

ws ] (OO % #
EHIL = e

Spectrum Analyzer 1
Channel Power

KEYSIGHT S
&

Frequency v 5.*

y
.,M,m..,.,,,a,wwmmm‘hlw .

ey

Occupied Bandwidth
4.4

Transmit Freq Error
X dB Bandwidth

26 dB Bandwidth
e [

‘Atten: 30 dB
Preamp: Off
W Path: Standard

Ref Lvl Offset 15.00 dB
Ref Value 30.00 dBm

e it e T rpme

\

\..W
Wity

#Video BW 200,00 kHz

Total Power
9% of OBW Power
xdB

Frequency v 5"

[NPRITIN

Span 10 MHz|
#Sweep 300 ms (1001 pts)

ws ] (OO % #
EHIL = e

QPSK CH 55990 (3625 MHz)

QPSK CH 55265 (3552.5 MHz)
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LTE Band 48, Channel Bandwidth: 10 MHz

BUREAU

Modulation

Channel

Frequency
(MHz)

Occupied Bandwidth
(MHz)

26 dB Bandwidth
(MHz)

QPSK

55290

3555

8.928 9.921

QPSK

55990

3625

8.923 9.960

QPSK

56690

3695

8.922 9.974

16QAM

55290

3555

8.920 9.772

16QAM

55990

3625

8.913 9.769

16QAM

56690

3695

8.911 9.810

Spectrum Plot of Worst Value

Spectrum Analyzer 1
Channel Pover

KEYSIGHT

ww_.,m,kulwlw

[

Center 3.
o

Occupied Bandwidth

Transmit Freq Err
x dB Bandwidth

Occupied bandwidth

‘Atton: 30 dB i
Preamp: Off G
W Path: Standard  #1

Ref Lvl Offset 15.00 dB
Ref Value 30.00 dBm

b e T NIV S

| JIMIIL'ML.,,N\WMMWM.

#Video BW 300,00 kHz Span 20 MHz|

#Sweep 300 ms (1001 pts)

Total Power
9% of OBW Power
xdB.

v ] (00 %7~
=ea (W] 00 ¥ %

Frequency 7|3/

Center Frequency PSRN
0000 GHz

26 dB Bandwidth

Spectrum Anayzer 1~ RSN ERM Specirum Anabyzer 3|
Channel Power | Occupied BW Power Stat CCDF

KEYSIGHT Ater: 30 dB
Preamp. of

3695000000 GHz
0 10/10
W Path: Standard

Ref Lvl Offset 15.00 dB
Ref Value 30.00 dBm

e X o L e
{ .\\\
T L T

e

#Video BW 300,00 kHz Span 20 MHz|

#Sweep 300 ms (1001 pts)

Occupied Bandwidth

89216 M Total Power
Transmit Freq Error
x dB Bandwidth

9% of OBW Power
xdB.

-l Mar 23, 2023 |y we (W (0| %
LRSI kA Eilis 3w bge

Frequency 7|3/

QPSK CH 55290 (3555 MHz)

QPSK CH 56690 (3695 MHz)
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LTE Band 48, Channel Bandwidth: 15 MHz

BUREAU

Modulation Channel

Frequency
(MHz)

Occupied Bandwidth
(MHz)

26 dB Bandwidth
(MHz)

QPSK 55315

3557.5

13.428 16.570

QPSK 55990

3625

13.403 16.150

QPSK 56665

3692.5

13.416 16.140

16QAM 55315

3557.5

13.414 16.620

16QAM 55990

3625

13.425 16.610

16QAM 56665

3692.5

13.422 16.560

Spectrum Plot of Worst Value

Occupied bandwidth

'Spectrum Analyzer 1
Channel Power

KEYSIGHT

Occupied BW

Corr CCorr - Off Gat
Freq Ref: Int (S) W Path: Standard  #IF Gain: Low
Ref Lvl Offset 15.00 dB

Ref Value 30.00 dBm

g O e AN s e P Bty

- M,«frm‘l"'fﬂ"rwlf

#Video BW 620.00 kHz E
#Sweep 300 ms (1001 pts)

Occupied Bandwidth
13.428

MHz Total Power 286 dBm

Transmit Freq Error
xdB Bandwidth

1.946 kHz

% of OBW Power
16.57 MHz xdB

99.00 %
-26.00 dB

Frequency v |-

KEYSIGHT

26 dB Bandwidth

'Spectrum Analyzer 1

Channel Power Frequency V|

‘Spectrum Analyzer
Occupied BW
I Tig: Free Run
c Preamp: Off Gate: Off
W Path: Standard  #IF Gain: Low

Ref Lvl Offset 15.00 dB
Ref Value 30.00 dBm

e A SR A
I

‘ i
5
Wm7mlbwwim~n«.»m

§
e

#Video BW 620.00 kHz Span 30 MHz|

#Sweep 300 ms (1001 pts)

Occupied Bandwidh
13414 Total Power 27.4dBm
Transmit Freq Error

% of OBW Power
x dB Bandwidh xdB

99.00 %
-26.00 dB

#9c~d?

I oo (R~
12 HH K

16QAM CH 55315 (3557.5 MHz)
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