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Statement

1. The report is invalid without "special seal for inspection and testing"; some copies are invalid; The report is
invalid if it is altered or missing; The report is invalid without the signature of the person who prepared,
reviewed and approved it.

2. The sample information is provided by the client and responsible for its authenticity; The content of the
report is only valid for the samples sent this time.

3. When there are reports in both Chinese and English, the Chinese version will prevail when the language
problems are inconsistent.

4. If there is any objection concerning the report, please inform us within 15 days from the date of receiving
the report.

5. Without the agreement of the laboratory, the client is not authorized to use the test results for unapproved

propaganda.
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1. Applicant information

1.1. Client information

Name:

Address:

Comba Telecom Network Systems Limited

Flat/Rm 10, 3/F, Bio-Informatics Ctr, 2 Science Park West Avenue, HK
Science Park, Pak Shek Kok, N.T. Hong Kong

1.2.  Manufacturer and Factory

Manufacture Name:

Comba Network Systems Company Limited

No. 10 Shenzhou Road, Guangzhou Science City, Guangzhou 510663,

ACHIGES Guangdong, P.R.China
Factory: Comba Telecom Technology (Guangzhou) Ltd.
N No. 6 Jinbi Road, Economics and Technology Development District,

Guangzhou, Guangdong, China

2. General description of EUT
2.1.  Basic description of EUT

Product Name:

Public Safety Bi-directional Amplifier

Product Model: RX78V2F-A-AC
Adding Model: /
Trade Name: Comba
Power Supply: Typical working voltage: AC 110V, 50/60Hz
Power cord: AC power cord
700MHz Band:
Downlink: 769MHz ~ 775MHz, Uplink: 799MHz ~805MHz
Frequency Band:

Nominal Output Power:

Nominal System

800MHz Band:
Downlink: 851MHz ~861MHz, Uplink: 806MHz ~ 816MHz

Downlink: 33dBm
Uplink: 27dBm

Downlink: 90dB

Gain: Uplink: 90dB
Temperaure: - S (e
Operating Humidity: 5% to 95%
Antenna Type: N/AY

NOTE 1: This EUT is a Narrowband device, which belongs to Class A signal booster.

NOTE 2: “ The EUT does not provide antenna by manufacturer's statement, but it is required that the sum of
antenna gain and cable loss shall not exceed 3dBi for downlink and 9 dBi for uplink when the
project is used by manufacturer's statement.
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2.2.

Test signal modulation description

Refer to FCC PART 2.202 (g), Table of necessary bandwidths follow:

Page 6 of 247

2.2.1. Analog signals
Emission o Modulation M . R D . K . S Bandwidth Necess.ary
Desienator Description . (modulaition | (Rate, baud | (Deviation, | (numeric Gl Celanlkon Bandwidth
& yp Freq, kHz) sym/s) kHz) constant) Y (kHz)
Narrowband
11KOF3E | Analog FM FM 3.0 -- 25 1.0 -- Bn=2M+2DK 11.0
Voice
Wideband
16KOF3E | Analog FM FM 3.0 -- 5.0 1.0 -- Bn=2M+2DK 16.0
Voice
2.2.2. Digital signals
Emission Modulation M (Rl:te D K S Necessary
Designator Description type (r;lodulli;mn bau d, (Dﬁi:/ﬁatlon, (nunzentc (Symbols) Bandwidth Calculation Bandwidth
req, kHz) Sl z) constant)
P25 Phase | _
8K10F1E CAFM Voice 4FSK -- 9600 1.8 0.916 4 Bn=(R/log,S)+2DK 8.1
P25 Phase [ _
8K10F1D C4FM Data 4FSK -- 9600 1.8 0.916 4 Bn=(R/log,S)+2DK 8.1
P25 Phase 11
8K10F1W H-CPM 4FSK -- 9600 1.8 0.916 4 Bn=(R/log,S)+2DK 8.1
Voice/Data
P25 Phase 11
9K80F1E H-DQPSK QPSK -- 12000 -- 0.817 4 Bn=2RK/log,S 9.8
Voice
P25 Phase 11
9K80F1D H-DQPSK QPSK -- 12000 -- 0.817 4 Bn=2RK/log,S 9.8
Data
TK60FXE DMR Voice 4FSK -- 9600 1.8 0.778 4 Bn=(R/log,S)+2DK 7.6
TK60FXD DMR Data 4FSK -- 9600 1.8 0.778 4 Bn=(R/log,S)+2DK 7.6
21KOF1E Tetra Voice m/4DQPSK -- 9600 -- 2.188 4 Bn=2RK/log,S 21.0
21KO0F1D Tetra Data m/4DQPSK -- 9600 -- 2.188 4 Bn=2RK/log,S 21.0

L '}

™

| S



Report No.: E202207280743-3

Page 7 of 247

NOTE: In the above test signal modes, the typical signal and the worst mode signal are used as representatives

in this test. The specific test signal types are as follows:

R
Emission o Modulation M - (Rate, D . K . S Bandwidth Necessary
. Description (modulaition (Deviation, | (numeric . .
Designator type baud (Symbols) Calculation Bandwidth
Freq, kHz) kHz) constant)
sym/s)
Wideband
16KOF3E | Analog FM FM 3.0 -- 5.0 1.0 - Bn=2M+2DK 16.0
Voice
P25 Phase
8K10F1D I C4FM 4FSK -- 9600 1.8 0.916 4 Bn=(R/log,S)+2DK 8.1
Data
P25 Phase
I H- _
9K80F1D DQPSK QPSK -- 12000 -- 0.817 4 Bn=2RK/log,S 9.8
Data
7K60FXD | DMR Data 4FSK -- 9600 1.8 0.778 4 Bn=(R/log,S)+2DK 7.6
21KOF1D | Tetra Data | m/4DQPSK -- 9600 - 2.188 4 Bn=2RK/log,S 21.0

3 )

mrTE 4

| 5™
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2.3. Signal Booster control process

2.3.1. System block
Downlink Gain is 90dB

v

THAT=-57
B ~TdB N (ETFUT=3345e

& B> L] el @)

,. =
',.1_—‘_‘ Transceiver t Transceiver
- :

WTAT = Z7dm v | e

N7A
LN/N
|

A

Figure 2-1 System block diagram

2.3.2. Signal control process

In the downlink, the BTS signals are received by donor antenna of the repeater. After the circulator and the
downlink filter, the signals are sent to the LNA module for pre-amplification and digital RF integrated module
for digital filtering and frequency conversion. Then the DL signals will be sent to downlink PA to amplify
power. After amplification, the signals are transmitted via the MT port to the service antenna.

In the uplink, the mobile signals are received by the service antenna. After the circulator and the uplink
filter, the signals are sent to the LNA, integrated module for digital filtering, then to PA for power

amplification. After that, the uplink signals are sent to the donor antenna for transmission back to the BTS.

il |
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3.

Reference documents

FCC PART 2(6/22/2022)

FCC PART 90(6/22/2022)

KDB 935210 D05 Indus Booster Basic Meas v01r04

KDB 935210 D02 Signal Boosters Certification v04r02

KDB 971168 D01 Power Meas License Digital Systems v03r01
ANSI/TIA 603-E-2016

ANSI/TIA-102.CAAA-E-2016

ANSI C63.26-2015

Page 9 of 247
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4. Test result summary

Page 10 of 247

Test Item Test Requirements Test Method Reported N/A
KDB 935210 D02 APPENDIX
Test Frequency D/Table D.3, ANSI C63.26-2015 |/ Reported only
Clause 5.1.2
Input Signals KDB 935210 D05 clause 4.1 / Reported only
AGC Threshold KDB 935210 D05 clause 4.2 / Reported only
. FCC PART 90.219 (a) KDB 935210 D05
Out of Band Rejection | o pART 90.219 (d)(7) clbss 4.3 X
KDB 935210 D05 clause 4.4
FCC PART 2.1049(c)
T |
p FCC PART 90.219 (e)(4)(ii) '
FCC PART 90.219 (e)(4)(iii)
Mean power and KDB 935210 D05 clause 4.5 KDB 935210 D05 X
amplifier/booster gain FCC PART 90.219 (e)(1) clause 4.5
Noise Fioure KDB 935210 D05 clause 4.6 KDB 935210 D05 <
& FCC PART 90.219 (e)(2) clause 4.6
KDB 935210 DOS5 clause 4.7.2
eOrE';;(S)if(;Eznd/out-of-block FCC PART 90.219 (d)(6)(i) 51?15692%2210 D05 X
FCC PART 90.219 (¢)(3) i
. KDB 935210 D05 clause 4.7.3
Contecsopions L7 o e
FCC PART 90.219 (¢)(3) o
KDB 935210 D05 clause 4.8
Frequency stabilit FCC PART 2 1055(a)(2) KDB 935210 D05/4.8 X
Sha sy & FCC PART 90.213 and 90.539 | FCC PART 2 1055(b)
FCC PART 90.219 (e)(4)(i)
KDB 935210 D05
clause 4.9
St i KDB 935210 DOS clause 4.9 ANSIC63.26-2015/5.5
S SPATON FCC PART 2.1053 ANSI/TIA 603-E- X
! FCC PART 90.219 (e)(3) 2016
ANSI/TIA-
102.CAAA-E-2016

NOTE: IX] mean that test needs to be performed.

il

10 Walm
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5. About Signal Booster
According to the basic information of EUT and FCC part 90.219 (a) and KDB 935210 D02
APPENDIXA3.1 rules, this EUT belongs to PART 90 class A Industrial signal booster and it is a non SMR.

5.1. KDB 935210 D02 APPENDIXA3.1
AJ3.1 Signal Booster (Section 90.219)

A Signal Booster (Section 90.219) is a device or system that automatically receives, amplifies. and
retransmits signals from wireless stations into and out of buildng mteriors, tunnels, shielded outdoor
areas and other locations where these signals would otherwise be too weak for reliable communications.
Signal booster systems may contam both Class A and Class B signal boosters as components.

[Section 90.219(a)]

All Section 90.219 boosters are a type of Industrial Signal Booster, and are classified as either Class A
boosters (narrowband) or Class B boosters (wideband).[R11] [Order, ¥ 15]

Note also that Consumer Signal Boosters are not defmed for PLMRS or PSRS because licensees are
considered to operate private services. Part 90 PLMR licensees typically obtain authorizations for
mdmnvidual narrowband channels or groups of channels to satisty ther own communication needs.
Moreover, many Part 90 channels are mierleaved and a licensee’s channels may not be adjacent to one
another, which presents unique considerations for signal boosters used with Part 90 PLMER services.
[Order,¥ 144]

a) Class A signal booster: A signal booster designed to retransmit signals on one or more specific
channels. A signal booster is deemed to be a Class A signal booster if none of its passbands exceed
75 kHz. [Section 90.219(a)]

b) Class B signal booster: A signal booster designed to retransmit any signals withn a wide
frequency band. A signal booster is deemed to be a Class B signal booster if it has a passband that
exceeds 75 kHz [Section 90.21%a)]

5.2.  FCC part 90.219 (a) Definitions
§90.219 Use of signal boosters.
This section contains technical and operational rules allowing the use of signal
boosters in the Private Land Mobile Radio Services (PLMRS). Rules for signal booster

operation in the Commercial Mobile Radio Services under part 90 are found in §20.21 of
this chapter.

hitpsifwww.ecfr.govicgi-binftext-id« 751D =2097cbedceBabb34d012e95530ad4205&m c=truednode= ptd7.5.90&rgn=divd

20200615 Electronic Code of Federal Regulations (eCFR)

(a) Definitions. The definitions in this paragraph apply only to the rules in this
section.

Class A signal booster. A signal booster designed to retransmit signals on one or
more specific channels. A signal booster is deemed to be a Class A signal booster if none
of its passbands exceed 75 kHz.

Class B signal booster. A signal booster designed to retransmit any signals within a
wide frequency band. A signal booster is deemed to be a Class B signal booster if it has a
passband that exceeds 75 kHz.

1= B
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6. Test modes

Test modes

Downlink mode:

“DT” port of the EUT is connected to the signal generator, “MT” port is connected to the
spectrum analyzer through attenuator, and the power of the EUT is turned on and signal is
sent.

Uplink mode:

“MT” port of the EUT is connected to the signal generator, “DT” port is connected to the
spectrum analyzer through attenuator, and the power of the EUT is turned on and signal is
sent.




Report No.: E202207280743-3 Page 13 of 247

7. Laboratory
7.1.  Laboratory

The tests & measurements refer to this report were performed by Shenzhen EMC Laboratory of Guangzhou
GRG Metrology & Test Co., Ltd.

Testing Certificate Number: 2861.01

Add. . No.1301 Guanguang Road Xinlan Community, Guanlan Street, Longhua District Shenzhen,
518110, People’s Republic of China.

P.C. © 518110

Tel I 0755-61180008

Fax ©0755-61180008

7.2. Accreditations

Our laboratories are accredited and approved by the following approval agencies according to ISO/IEC 17025.

USA A2LA(Certificate #2861.01)

The measuring facility of laboratories has been authorized or registered by the following approval agencies.
Canada ISED (Company Number: 24897, CAB identifier:CN0069)

USA FCC (Registration Number: 759402, Designation Number:CN1198)

Copies of granted accreditation certificates are available for downloading from our web site,
http://www.grgtest.com

& 1

| =
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8. Measurements uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on

the EUT as specified in CISPR 16-4-2:

Page 14 of 247

Measurement Frequency Uncertainty
Horizontal 30MHz~1000MHz 4.3dB
Radiated spurious Horizontal 1GHz~18GHz 5.6dB
e Vertical 30MHz~1000MHz 4.3dB
Vertical 1GHz~18GHz 5.6dB
Measurement Uncertainty
RF frequency 6.0X10°
RF power conducted 0.78dB
Occupied channel bandwidth 0.40%
Unwanted emission, conducted 0.68dB
Humidity 6.0%
Temperature 2.0C

Note: This uncertainty represents an expanded uncertainty factor of &/=2.
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9. Test instrument equipment and accessory equipment during test

9.1. Test instrument equipment
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Name of Equipment Manufacturer Model Serial Number Calibration Due
Vector Signal Generator Agilent N5182A MY50142870 2023-07-13
Vector Signal Generator R&S SMBV 100B 101965 2023-07-17
Vector Signal Generator R&S SMBV 100A 260996 2022-12-29

Signal Generator R&S SMB 100A 109290 2022-12-16
Spectrum analyzer R&S FSV30 104381 2022-12-10
Spectrum analyzer R&S FSV30 103264 2022-10-31

RIS NI Agilent N8973A MY45271191 2023-05-29
Analyzer
SNS Series Noise Source Agilent N4000A MY44421910 2023-05-29
Frequency meter Suin SS7300 6E5042030 2023-02-09
Power splitter WEINSCHEL 1580 SL767 2023-02-10
AC vaniable frequency power | Gy u YUK YT-11010 4550 2023-03-28
supply
Receiver R&S ESU26 100526 2023-01-20
Receiver R&S ESU40 100106 2022-10-10
Bi-log Antenna Schwarzbeck VULB 9168 01303 2023-07-30
Horn Antenna Schwarzbeck BBHA9120D 286 2022-09-11
Horn Antenna Schwarzbeck BBHA9120D 02492 2023-07-27
Horn Antenna ETS 3117 C 00075824 2023-01-15
Broadband Amplifiers Schwarzbeck BBV 9718 C 00073 2023-07-09
Semi-anechoic chamber ETS-lindgren 966(RFD-F/A-100) 3730 2022-09-19
9.2. Test accessory equipment
Name of Equipment Manufacturer Model Serial Number
Power splitter WEINSCHEL 1580 SL767
Attenuation Shanghaihua TS5-40dB-4G 04062229
xiang
Voltage regulator Qingdaoqingzhi TDGC2J-5 GRGTAG2013026
Temp & Humidity chamber HOSON ZB-TY800H 180810001

)

| B%
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10. Radio technical requirement specification
10.1. Test Frequencies

FCC PART 2.1057
ANSI C63.26-2015 Clause 5.1.2

10.1.1. Requirements

Reference to FCC regulations, FCC part 2.1057, ANSI C63.26-2015 clause 5.1.2 and KDB 935210 D02
Appendix D/ table D.3 have relevant frequency band requirements.
(1) FCC PART 2.1057

§2.1057 Frequency spectrum to be investigated.

(a) In all of the measurements set forth in §62.1051 and 2.1053, the spectrum shall be investigated from
the lowest radio frequency signal generated in the equipment. without going below 9 kHz, up to at least the
frequency shown below:

(1) If the equipment operates below 10 GHz: to the tenth harmonic of the highest fundamental frequency
or to 40 GHz, whichever is lower.

(2) If the equipment operates at or above 10 GHz and below 30 GHz: to the fifth harmonic of the highest
fundamental frequency or to 100 GHz, whichever is lower.

(3) If the equipment operates at or above 30 GHz: to the fifth harmonic of the highest fundamental
frequency or to 200 GHz, whichever is lower.

(b) Particular attention should be paid to harmonics and subharmanics of the carrier frequency as well as
to those frequencies removed from the carrier by multiples of the oscillator frequency. Radiation at the
frequencies of multiplier stages should also be checked.

(c) The amplitude of spurious emissions which are attenuated maore than 20 dB below the permissible
value need not be reported.

(d) Unless otherwise specified, measurements above 40 GHz shall be performed using a minimum
resolution bandwidth of 1 MHz.

(2) ANSI C63.26-2015 Clause 5.1.2
5.1.2 Number of fundamental frequencies to be tested in EUT transmit band
5.1.2.1 General requirement
Measurements of transmitters shall be performed and. if required, reported for each frequency band in

which the EUT can be operated with the device transmitting at the number of frequencies in each band
specified in Table 2,

* See 47 CFR 2.1057.

23
Copyright @ 2016 IEEE. All rights reserved.

Authorized licensed use limited to: University of Waterloo. Downloaded on April 08,2016 at 00:41:03 UTC from |IEEE Xplore. Restrictions apply.

ANSI C63.26-2015
American National Standard for Compliance Tesling of Transmitlers Used in Licensed Radio Services

Table 2—Number of frequencies to be tested

Frequency range over Temm—r 0 Location in frequency range of operation
which EUT operates frequencies

1 MHz or less I Middle

1 MHz to 10 MHz 2 1 near top and 1 near bottom

More than 10 MHz 3 | near top, | near middle, and 1 near bottom
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(3) KDB 935210 D02 APPENDIX D/Table D.3
Section !H].I 19 purposes (for info only —see rules for de tails, also KDB Publication 634817 [R14])
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The EUT will utilize bands:

Fo (MHz) Fu (MHz) | Rule(s) Mise. Notes
150 - 150,05 Federal (mon-FCOC)
15005 — 1508 90,265
1508 —  16Z.0125 ]
1620125 - 1732 90,265
173.2 - 1734 a0
1734 — 174 Federal (non=-FCC)
40601 — 420 00,265
420 - 421 ULS presently shows no licensees for 4204209 MHz
421 - 430 a0
430 — 450 Mot available under 90 Subparts B, C land mobile service
450 - 470 90 (selected bands)
470 - 512 L]
T46 - T57 2750k 3) Blodk C; 90 not available
757 = 758 2750k 1) Block A 90not available
T58 —  T6B 90-R, Public Safety (PS) Broadband {FirstNet) BO9B{LTE})
TaE - TED PS Guardband
Te - 773 P& Narrowhand
775 - 774 27 .5(k)2) Block B; 90 not available
7768 - TRT 27.5(b)(3) Block C; 90 not available
T8T —  TEB 2750k 1) Block A 90not available
TEE —  TO8 90-R, Public Safety {PS) Broadband {Firsthet) BOB{LTE)
T9E - 799 PS Guardband
799 - BOS PS5 Nammowhand
B05 - BDA 27.5(kp2) Block B; 90 not available
B0 - BO9 QO NP AC (PS5 [2006] Tail]] BY9B/BY A
B0 - BIS 00 Intedeaved PS; BAL T, SME [90.61 4a); 90.613 ch. nos. 1 4707 BY9B/BY A
Bl5 - Bla 00 Expansion BALT, SME [20.614(a) 20 6 13 ch. nos_ 470-350]" BYR/BYA
Blé6 —  EBIT7 00 Guardband BOB/BY A
BI7T - B24 CMRES 90 ESME [900614(k); 200613 ch nos. 551-830] BZI 90-5
824 —  B49 X2 H; 90 not available BZI
B4 - B5I 22 (& 90 not available BOS
B51 - BS54 Q0 NP AC (PS) [2006] Tail]] B9B/BY A
854 —  BAO 90 Intedeaved PS; BALT, SR [90.60 4ia); 90613 ch nos. 1 4707 BY9B/BY A
E60 - B6I 00 Expansion BLT; SME [90.614(a), 90 6 13 ch. nos. 4T0-350]" BOR/BY A
Bl - BA2 90 Guardband BY9B/BY A
BHX  —  BAD CMES 90 ESME 9006 14(k); 200613 ch nos. 551-830] B21 90-5
BHD - B4 22-H; 90 not available BZI
B94 - BOA 220 90 not available BOS
B9h - a0l 90 Intedeaved BALT [90.617{c)] and SME [90.6 1 f)]; UL {donor) BZI 90-5& BOB/BESA M-8
ool - 02 24-D; 90 not available BZ1
028 - 929 101 ; 90 not available™ BOS
929 _— 930 =T BY9B/BY A
030 - 3l 24-D; 90 not available BZ1
931 - 932 22-E; 90 not availahle BZI
Q32 _ Q3% 100 90 not available BOS
935 - 940 90 Interdeaved BAILT [90.6 1T cil and SME [90.6 1T £]; DL {server) BZI 90-5 & BOB/BSA W-5

700MHz Band:
Downlink: 769MHz ~ 775MHz, Uplink: 799MHz ~ 805MHz

800MHz Band:
Downlink: 851MHz ~ 861MHz, Uplink: 806MHz ~ 816MHz

10.1.2. Result

This project is only reported and checked, the frequency range of this EUT meets the above regulatory

requirements.
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10.2. Input Signals

Test requirement: KDB 935210 D05 clause 4.1

10.2.1. Requirements
KDB 935210 D05 clause 4.1

The procedures in this clause are specific to EUTs intended for operating in the Private Land Mobile
Radio Services (PLMRS) and Public Safety Radio Services (PSRS)’, which are governed under the
provisions and requirements of the Part 90 rules (i.e., Section 90219 applies).

Table 1 depicts signal types associated with PLMRS operations, which are to be considered as test signals
to be used in performing compliance testing on PLMRS amplifiers, repeaters, and industrial boosters.
Not all of the procedures in this clause will require using each of the signals listed in Table 1, because for

% As explained in § 90.16, Public Safety Radio Services is part of the Public Safety Radio Pool, also known as the
Public Safety Pool.

many EUTs a CW tone can adequately model the narrowband signals typically encountered within these
services. For EUTs supporting digitally modulated signals, the intended operating signal types should be
tested (e.g., P25 Phase 1, P25 Phase 2, TETRA, etc.), especially for PSRES devices. Devices intended for
use in 700 MHz Public Safety Broadband spectrum shall be tested using a representative band -limited
AWGN signal (99 % OBW of 4.1 MHz) or the applicable signal type (e.g., LTE).

Table 1 —Test signals for PLMRS devices

Emission Modulation Occupied Channel Audio
Designator | Bandwidith | Bandwidth Frequency
16K0F3E FM 16 kHz 25kHz 1 kHz
1 1E3F3E FM 11.3 kHz 12.5 kHz 1 kHz
4K00F1E FM 4 kHz 6.25 kHz 1 kHz

N/A CwW N/A N/A N/A

10.2.2. Result:

2022-08-06~2022-08-07

Temp:26.5~26.7°C, Humid: 48~51%, Atmospheric Pressure:101kpa
AC 110V, 50Hz

Test Date (yy-mm-dd):
Normal condition:

Supply Voltage:

This project is only reported and checked.

"

N
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10.2.3. Input Signals screenshot
10.2.3.1. 700MHz Band
10.2.3.1.1. P25 Phase I(C4FM)
10.2.3.1.1.1. Downlink

Spectrum

Ref Level 15.50 dBm Offset 41.50 dB & RBAW 100 Hz
10 dB & SWT S00ms = VBW 300Hz Mode Auto FFT

2000 pts = Span 50.0 kHz
Channel Power
Bandwidth 8.10 kHz Power -0.22 dBm Tx Total -0.22 dBm

Measuring...

Low Frequency: 769.00625MHz

Spectrum

Ref Level 15.50 dBm Offset 41.50 di = RBW 100 Hz
10dBE = SWT 500 ms VYBW 300 Hz Mode suto FFT

CF 772.0 MHz 2000 pts Span 50.0 kHz
Channel Powear
Bandwidth 8.10 kHz Power -0.20 dBm Tx Total -0.20 dBm

=8 e e 707,

=T

14216

Measuring...

Middle Frequency: 772.0MHz
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Spectrum

Ref Level 15.50 dBm Offset 41.50 di = RBW 100 Hz
= Att 10 d8 = SWT 500 ms = VBW 300 Hz  Mode Auto FFT

CF 77499375 2000 pts Span 50.0
Channel Power

Bandwidth 8.10 kHz Power -0.18 dBm -0.18 dBm

Measuring...

High Frequency: 774.99375MHz

10.2.3.1.1.2. Uplink

Spectrum

Ref Level 15.50 dBm  Offset 41,50 di = RBW 100 Hz
= Alt 10dR & SWT 500 ms VBW 300 Hz Mode sufoc FFT
s 1R

2000 pts

Bandwidth 8.10 kHz Power -0.10

Measuring...

Low Frequency: 799.00625MHz
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Spectrum

Ref Level 15.50 dBm Offset 41.50 di = RBW 100 Hz
= Att 10 d8 = SWT 500 ms = VBW 300 Hz  Mode Auto FFT

CF B I MHz 2000 pts Span 50.0
Channel Power

Bandwidth 8.10 kHz Power -0.05 dBm -0.05 dBm

Measuring...

Middle Frequency: 802.0MHz

Spectrum
Ref Level 15.50 dBm Offsat 41,50 di RBW 100 Hz
10dE & SWT 500 ms = VBW 300 Hz Mode &ufo FFT
Irw

CF B04.9 2000 pts
channel Powear

Bandwidth 8.10 kHz Power -0

Measuring...

High Frequency: 804.99375MHz
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10.2.3.1.2. P25 Phase II(H-DQPSK)
10.2.3.1.2.1. Downlink

Spectrum

Ref Level 15.50 dBm Offset 41,50 di RBW 100 Hz
= Alt 10 dB & SWT 500 ms VAW 300 Hz Mode sutoc FFT

CF 769.00625 MHz 2000 pts 8pan 50.0 kHz
channel Power

Bandwidth 9.80 kHz Power -0.21 dBm Tx Total -0.21 dBm

Measuring...

Low Frequency: 769.00625MHz

Spectrum

Ref Level 1550 dbm Offset 41,50 di RBW 100 Hz
10 d8 = SWT 500 ms = VBW 300 Hz Mode Auto FFT

CF 772.0 MHz 2000 pts Span 50.0 kHz
Channel Power

Bandwidth 9.80 kHz Power -0.19 dBm Tx Total -0.19 dBm

Measuring... ()

Middle Frequency: 772.0MHz
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Spectrum
Ref Level 15,50 dim

Offset 41,50 dB
10 dB & SWT 500 ms

RBW 100 Hz

VBW 300 Hz Mode Auto FFT

CF 774.99375 MHz 2000 pts
Channel Power

Bandwidth 9.80 kHz Power -0.16 dBm

Measuring...

High Frequency: 774.99375MHz
10.2.3.1.2.2. Uplink

Spectrum

Ref Level 15.50 dBm

Offset 41,50 dp
= At 10 d8

RBW 100 Hz
e SWT 500 ms

VBW 300 Hz Mode Auto FFT

CF 799.00625 MHz 2000 pts
channel Power

Bandwidth 9.80 kHz Power -0.08 dBm

Measuring...

Low Frequency: 799.00625MHz
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Spectrum

Ref Leval 1550 dim Offset 41.50 dB RBW 100 Hz
10 d8 = SWT 500 ms = VBW 300 Hz Mode Auto FFT

CF B0Z.0 MHz 2000 pts Span 50.0 kHz
Channel Power
Bandwidth 9.80 kHz Power -0.02 dBm Tx Total -0.02 dBm

Measuring...

Middle Frequency: 802.0MHz

Spectrum

Ref Level 15,50 dem Offset 41,50 di RBW 100 Hz
= At 10 d8 & SWT 500 ms VBW 300 Hz  Mode Auto FFT
s lR

CF B04.99375 MHz 2000 pts Spa
Channel Power

Bandwidth 9.80 kHz Power -0.09 dBm Tx Total -0.09 dBm

Measuring...

High Frequency: 804.99375MHz
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10.2.3.1.3. DMR
10.2.3.1.3.1. Downlink

Spectrum

Ref Level 6,50 dBm  Offset 41,50 di
= Att 10 d8 = SWT 300 ms
Clrw

= RBW 100 Hz
= VBW 300Hz Mode Auto FFT

BmM—i
CF 769.00625 MHz 2000 pts
channel Power

Bandwidth 7.60 kHz Power -0.09 dBm

Measuring...

Low Frequency: 769.00625MHz

Spectrum

Ref Lavel 6.50 dBm Offsat 41.50 da RBW 100 Hz
Alt 10 dB8 @ SWT 200 ms VBW 300 Hz Mode Auto FFT

Irwe

' .'\I|'~Iﬂt'*’?ﬂl‘|.ﬁ_ 1)
iy ll S

2000 pis
Channel Power

Bandwidth 7.60 kHz Power -0.08 dBm T« Total

Measuring...

Middle Frequency: 772.0MHz
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Span 50.0 kHz

0,08 dBm
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Spectrum

Ref Level 6,50 dBm Offset 41,50 di RBW 100 Hz
10 d8 = SWT 300 ms VBW 300 Hz M™ode Autoc FFT

2F 77499375 MHz 2000 pts
Channel Power
Bandwidth 7.50 kHz Power -0.07 dBm

Measuring...

High Frequency: 774.99375MHz

10.2.3.1.3.2. Uplink

Spectrum

Ref Level 6,50 dBm  Offset 41,50 di REBW 100 Hz
10d8 = SWT 300 ms VBW 300 Hz Mode Auto FFT

2000 pts

Bandwidth 7.50 kHz Power 0.06 dBm

Measuring...

Low Frequency: 799.00625MHz
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Spectrum

Ref Level 6,50 dBm Offset 41,50 di RBW 100 Hz
10 d8 = SWT 300 ms VBW 300 Hz M™ode Autoc FFT

2000 pts

Bandwidth 7.50 kHz Power 0.14 dBm

Spectrum
Ref Level 6,50 dBm Offsat 41,50 dB RBW 100 Hz
10 d8 = SWT 00 ms = VBW 300 Hz Mode Auto FFT

Iy

CF B04.9 2000 pts
channel Powear

Bandwidth 7.60 kHz Power 0.09 dBm

Measuring...

High Frequency: 804.99375MHz
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Span 50.0 k

Tx Total 0.09 dBm

045784

4a X

B'TH

I
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10.2.3.1.4. Analog FM
10.2.3.1.4.1. Downlink

Spectrum

Ref Level 15.50 dBm Offset 41.50 dB RBW 300 Hz
ALL 10 d8 = SWT 500 ms VBW 1kHz Mode Auto FFT

I
|'|||||||

r|I

|
||I*,. Il
||I I

4H| H || h

||||| H

2000 pts ~ SpanosD.OkHz
Channel Power
Bandwidth 16.00 kHz Power -0.15 dBm

Measuring...

Spectrum

Ref Level 15.50 dim Offset 41,50 di RBW 300 Hz
= Alt 10 dB = SWT 500 ms vBW 1kHz Mode suto FFT

CF 772.0 MHz 2000 pts 8pan 50.0 kHz
Channel Power

Bandwidth 16.00 kHz Power -0.13 dBm Tx Total -0.13 dBm

Measuring...

08290

Middle Frequency: 772.0MHz

I B
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Spectrum
Ref Leval 1550 dim Offset 41.50 dB RBW 300 Hz
= Alt 10 dB = SWT 500 ms vBW 1kHz Mode suto FFT
®1Rm Clrw

||
—III|| II|'|II

CF 774.9875 MHz 2000 pts
Channel Power
Bandwidth 16.00 kHz Power -0.11 dBm

Measuring...

High Frequency: 774.9875MHz

10.2.3.1.4.2. Uplink

Spectrum

Ref Level 15.50 dBm Offset 41,50 di RBW 300 Hz
= Att 10 d8 = SWT 500 ms VBW 1kHz Mode bsuto FFT
®1Rm Clrw

"—||||||""' |'|

il |‘ lll 1]} | ||

CF 799.0125 MHz 2000 pts
channel Power
Bandwidth 16.00 kHz Power -0.03 dBm

Measuring...

Low Frequency: 799.0125MHz
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Span 50.0 kHz

Tx Total -0.11 dBm

Span 50.0 kHz

Tx Total -0.03 dBm
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Spectrum
Ref Level 15.50 dBm  Offset 41

50 dB RBW 300 Hz

= Alt 10 dB & SWT 500 ms VAW 1kHz Mode Auto FFT

#® 1Rm Clrw

II L]

MHz
Channel Power

Bandwidth 16.00 kHz

Spectrum
Ref Leval 15.50 dim Offset 41

i' \
'u‘\ '

2000 pts
Power 0.03 dBm

Measuring...

Middle Frequency: 802.0MHz

50 dB RBW 300 Hz

o Att 10dE & SWT 500 ms vBW 1kHz Mode Auto FFT

®1Rm Clrw

CF B04.9875 MHz
Channel Power

Bandwidth 16.00 kHz

High Frequency: 804.9875MHz

2000 pts

Power -0.04 dBm

Measuring...
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Span 50.0 kHz

Tx Total 0.03 dBm

Span 50.0 kHz

Tx Total -0.04 dBm

0 007
043818

FasWl Sl
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10.2.3.1.5. Tetra
10.2.3.1.5.1. Downlink

Spectrum

Ref Level 11.50 dBm
ALL 10 d8

Channel Power

Offset 41.50 dB = RBW 300 Hz

e SWT S00ms = VBW 1kHz Mode auto FFT

2000 pts

Bandwidth 21.00 kHz Power -0.02 dBm

Spectrum

Ref Level 11.50 dBm
10 d8

I

CF 772.0 MHz
Channel Power

Bandwidth 21.00 kHz

Measuring...

Low Frequency: 769.0125MHz

Offset 41.50 dB @ RBW 300 Hz

= BWT 00 ms = VBW 1 kHz Mode Auto FFT

2000 pts

Power -0.00 dBm

Measuring...

Middle Frequency: 772.0MHz

Tx Total

Tx Total

LLTTETET
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Span 100.0 kHz

0.02 dBm

Span 100.0 kHz

™
il W

0.00 dBm

09:37:00
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Spectrum

Ref Leval 11.50 dim
= Al 10 df

1R

CF 774.9875 MHz
Channel Power

Bandwidth 2

10.2.3.1.5.2. Uplink

Spectrum

Ref Level 11.50 dBm
= Al 10 df
s lF

CF 799.0125 MHz
channel Power

Bandwidth 2

Offset 41,50 dB = RBW 300 Hz

= SWT

S00ms = VBW 1kHz Mode auto FFT

2000 pts

Power 0.0Z dBm

Measuring...

High Frequency: 774.9875MHz

Offset 41,50 dB = RBW 300 Hz

e SWT

S00ms = VBW 1kHz Mode auto FFT

2000 pts

Power 0,10 dBm

Measuring...

Low Frequency: 799.0125MHz
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Span 100.0 k

Tx Total 0.02 dBm
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Spectrum

Ref Level 11.50 dim Offset 41,50 dB RBW 300 Hz
= Alt 10 dB & SWT 500 ms vBwW 1kHz Mode suto FFT

CF B0Z.0 MHz 2000 pts
Channel Power
Bandwidth <Hz Power 0.17 dBm

Measuring...

Middle Frequency: 802.0MHz

Spectrum

Ref Level 11,50 dBm Offset 41,50 dBé = RBW 300 Hz
o Al 10 d8 & SWT S00ms = VBW 1kHz Mode Aufo FFT

CF B04.9875 MHz 2000 pts
Channel Power

Bandwidth 21.00 kHz Power 0.09 dBm

Measuring...

High Frequency: 804.9875MHz
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Span 100.0

Tx Total 0.17 dBm
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10.2.3.2. 800MHz Band
10.2.3.2.1. P25 phase I (C4FM)
10.2.3.2.1.1. Downlink

Spectrum
Ref Level 15.50 dBm  Offset 41,50 dB = RBW 100 Hz "'
10 df = SWT 500 ms VBW 300 Hz  Mode Auto FFT
E
0
-

CF B 30625 MHz 2000 pts
Channel Power

Bandwidth 8.10 kHz Power -0.13 dBm

Measuring...

Low Frequency: 851.00625MHz

Spectrum

Ref Level 15.50 dBm Offset 41,50 di RBW 100 Hz
= Alt 10 d8 & SWT £00 ms VBW 2300 Hz Mode Auto FFT

CF BA6.0 MHz 2000 pts Span 50.0 K
Channel Power

Bandwidth 8.10 kHz Power -0.11 dBm Tx Total -0.11 dBm

Measuring...

Middle Frequency: 856.0MHz
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Spectrum

Ref Level 15.50 dBm Offset 41.50 dB @ RBW 100 Hz
10 dB = SWT SO0 ms = YBW 300 Hzx Moda Auto FFT

2000 pts -~ span50.0kHz
Channel Power

Bandwidth 8.10 kHz Powe Tx Total -0.10 dBm

High Frequency: 860.99375MHz

10.2.3.2.1.2. Uplink

Spectrum

Ref Level 15.50 dBm Offset 41,50 dé = RBW 100 Hz
= Al 10 df = SWT 500 ms = VBW 300 Hz Mode Auto FFT

CF B06.00625 MHz 2000 pts
channel Power

Bandwidth 8.10 kHz Power -0.09 dBm

Measuring...

Low Frequency: 806.00625MHz
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Spectrum

Ref Leval 1550 dim Offset 41.50 dB RBW 100 Hz
10 d8 = SWT 500 ms = VBW 300 Hz

CF B11.0 MHz 2000 pts
Channel Power

Bandwidth 8.10 kHz

Spectrum

Ref Level 15,50 dem Offset 41,50 di RBW 100 Hz
= At 10 d8 & SWT 500 ms VBW 300 Hz
s lR

2000 pts

Channel Power

Bandwidth 8.10 kHz

High Frequency: 815.99375MHz

Mode suto FFT

Power -0.09 dBm

Measuring...

Mode Auto FFT

Power -0.10 dBm

Measuring...
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Span 50.0 kHz

Tx Total -0.09 dBm

-~

Rp a

Tx Total -0.10 dBm

' i
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10.2.3.2.2. P25 phase II (H-DQPSK)
10.2.3.2.2.1. Downlink

Spectrum

Ref Level 15.50 dBm Offset 41.50 dB
10 d& = SWT 500 ms

RBW 100 Hz
vYBW 300 Hz Mode Auto FFT

L
L]

3 Ii.f-'\“.if”\f.l‘uﬁ."" M e W

2000 pts

Channel Powear
Bandwidth 9.80 k Power -0.13 dBm Tx Total -0.13 dBm

Measuring...

Low Frequency: 851.00625MHz

Spectrum

Ref Leval 15.50 dBm Offset 41.50 dB & RBW 100 Hz
10 dé & SWT 500 ms = YBW 300 Hz Mode Auto FFT

2000 pts Span 50.0 kHz

Channel Power
Bandwidth ¢ 3 Power -0.12 dBm Tx Total

0.12 dBm

- - 5| b 06002022
teasuring... | PETPERE | Ol o) “og:20:01

Middle Frequency: 856.0MHz
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Spectrum

Ref Level 15.50 dBm Offset 41,50 B RBW 100 Hz
10 d8 = SWT £00 ms VBW 300 Hz Mode Auto FFT

CF Ba0. 75 MHz 2000 pts Span 50.0 kHz
Channel Powear

Bandwidth 9.80 kHz Power -0.10 dBm Tx Total -0.10 dBm

Measuring...

High Frequency: 860.99375MHz

10.2.3.2.2.2. Uplink

Spectrum

Ref Level 15.50 dim Offset 41,50 di RBW 100 Hz
= Att 10 dB = SWT £00 ms VBW 300 Hz Mode Auto FFT

CF BO6.00625 MHz 2000 pts
Cchannel Powear

Bandwidth 9.80 kHz Power -0.09 dBm

Low Frequency: 806.00625MHz
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Spectrum

Ref Level 15.50 dBm Offset 41,50 B RBW 100 Hz
10 d8 = SWT £00 ms VBW 300 Hz Mode Auto FFT

CF B11.0 MHz 2000 pts Span 50.0 kHz
Channel Power
Bandwidth 9.80 kHz Power -0.09 dBm Tx Total -0.09 dBm

— -~

Measuring...

Middle Frequency: 811.0MHz

Spectrum

Ref Level 15.50 dBm Offset 41,50 B RBW 100 Hz
= Att 10 d8 = SWT £00 ms VBW 300 Hz Mode Auto FFT
Clrw

CF B 5MHz 2000 pts
channel Power

Bandwidth 9.80 kHz Power -0.10 dBm

ME asurin ...

High Frequency: 815.99375MHz
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10.2.3.2.3. DMR
10.2.3.2.3.1. Downlink

Spectrum

Ref Level £5.50 d8m Offset 41.50 di RBW 100 Hz
10 ds = SWT 300 ms VBW 300 Hz Mode Auto FFT

2000 pts
Channel Powear
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Bandwidth 7 £ Power 0.06 dBm Tx Total 0,06 dBm

Measuring... vl

Spectrum

Ref Level 6,50 dBm Offset 41,50 db RBW 100 Hz
10 d8 = SWT 300 ms ¥BW 300 Hz Mode Auto FFT

CF B56.0 MHz 2000 pts
Channel Powear

LUTPPEN | B er?

-.a";'-,a."‘-.,i

Span 50.0 kHz

Bandwidth 7.60 kHz Power 0.06 dBm Tx Total 0.06 dBm

Measuring... TNl Ex

Middle Frequency: 856.0MHz




Report No.: E202207280743-3 Page 41 of 247

Spectrum

Ref Level 6,50 dBm Offset 41,50 dd REBW 100 Hz
= Att 10 d8 = SWT 300 ms VBW 200 Hz Mode Auto FFT
® 1Rn ."Ifd -

0 dBm

O dem

F 860.9 5MHz 2000 pts
Channel Powear

Bandwidth 7.60 kHz Power 0.05 dBm

Measuring...

High Frequency: 860.99375MHz

10.2.3.2.3.2. Uplink

Spectrum

Ref Level 6,50 dém Offset 41,50 da RBW 100 Hz
10 dB = SWT 200 ms VYBW 300 Hz Mode Auto FFT

CF B06.00625 MHz 2000 pts Span 50.0 kHz
Cchannel Powear

Bandwidth 7.60 kHz Power 0.08 dBm Tx Total 0.08 dBm

Low Frequency: 806.00625MHz
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Spectrum

Ref Level 6,50 dBm Offset 41,50 dd REBW 100 Hz
= Att 10 d8 = SWT 300 ms VBW 200 Hz Mode Auto FFT
® 1Rn ."Ifd -

0 dBm

O dem

*F B11.0 z 2000 pts
Channel Powear

Bandwidth 7.60 kHz Power 0,10 dBm

Measuring...

Middle Frequency: 811.0MHz

Spectrum

Ref Level 6.50 dBm Offset 41,50 db REBW 100 Hz
10 c8 & SWT 300 ms ¥BW 200 Hz Mode Auto FFT

2000 pts 8pan 50.0 kHz

channel Power
Bandwidth 7.60 kHz Power 0,12 dBm T Total 0.12 dBm

High Frequency: 815.99375MHz
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10.2.3.2.4. Analog FM
10.2.3.2.4.1. Downlink

Spectrum

Ref Level 15.50 dBm Offsat 41.50 dB RBW 300 Hz
10ds & SWT 500 ms VBW 1kHz Mode Auto FFT

: Hz 2000 pts ~ spansD.0kHz
Channel Power

Bandwidth 16.00 kHz Power -0.07 dBm Tx Total -0.07 dBm

Measuring...

Spectrum

Ref Lewvel 15.50 dim Offset 41 .50 dis RBW 300 Hz
= Att 10dB = SWT £00 ms ¥BW 1kHz Mode Auto FFT
®1Rm Clrw i

10 dBrr

CF B56.0 MHz 2000 pts Span 50.0 kHz
channel Powear

Bandwidth 16.00 kHz Power -0.06 dBm Tx Total -0.06 dBm

Measuring...

Middle Frequency: 856.0MHz
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Spectrum

Ref Level 15,50 dbm Offset 41,50 di RBW 300 Hz

[
= At 10dB = SWT S00ms = VBW 1 kHz
®1Rm Clrw i

Mode Auto FFT

CF B6D.9875 MHz 2000 pts Span 50.0 kHz
channel Powear

Bandwidth 16.00 kHz Power -0.05 dBm Tx Total -0.05 dBm

Measuring...

093104

High Frequency: 860.9875MHz

10.2.3.2.4.2. Uplink

Spectrum

Ref Lewal 15.50 dbm Offset 41,50 dBé = RBW 300 Hz
= Att 10 dE = SWT 500ms = VAW 1kHz

Mode Auto FFT
® 1Rm Clrw

|"I |'|
I| ||||
30 dem —‘_i,||

'l"H

CF BD6.0125 MHz 2000 pts Span 50,0 kHz
Channel Powear

Bandwidth 16.00 kHz

Power -0.03 dBm Tx Total -0.03 dBm

Measuring...

6. 01202,
LSt

Low Frequency: 806.0125MHz
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Spectrum

Ref Level 15.50 dBm Offset 41.50 ¢B

= Att 10 dE = SWT
® 1Rm Clrw i

0 MHz
channel Power

Bandwidth 16.00 kHz

Spectrum

500 ms

Ref Level 15.50 dBm Offset 41,50 di

= Att 10 dBE & SWT

Ol dB =
70 dBm

i
CF B815.9875 MHz

channel Power

Bandwidth 16.00 kHz

500 ms

-

RBW 300 Hz
vBwW 1 kHz

2000 pts

,!il

2000 pts

Mode Auto FFT

Power -0.04 dBm

Measuring...

Power -0.05 dBm

Measuring...

High Frequency: 815.9875MHz
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Span 50,0 kHz

-0.04 dBm

Span 50,0 kHz

-0.05 dBm

1
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10.2.3.2.5. Tetra
10.2.3.2.5.1. Downlink

Spectrum

Ref Level 11.50 dBm Offset 41.50 dB = RBW 300 Hz

= ALt 10 d8 = SWT 500 ms = VBW
& 1Rm Clrw

1kHz Mode Auto FFT

-l L]

CF B51.0125 MHz

2000 pts
Channel Power

Bandwidth 21.00 kHz Power 0.06 dBm

Measuring...

Low Frequency: 851.0125MHz

Spectrum

Ref Level 11.50 dim Offset 41,50 dB = RBW 300 Hz

10 dB & SWT S00ms = VBW 1kHz Mode Auto FFT

CF BAG.0 MHz 2000 pts
Channel Power

Bandwidth 2

Power 0.07 dBm

Measuring...

Middle Frequency: 856.0MHz
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Span 100.0 kHz

Tx Total 0,06 dBm
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Spectrum

Ref Leval 11.50 dim Offset 41.50 dB = RBW 300 Hz
= Att 10 d8 = SWT
[ BU

CF B60.9875 MHz
Channel Power

Bandwidth 2

10.2.3.2.5.2. Uplink

Spectrum

Ref Level 11.50 dim Dffset 41,50 dB

= At 10dE = SWT
s 1R

CF B06.0125 MHz
Channel Powear

Bandwidth 21.00 kHz
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S00ms = VBW 1kHz Mode auto FFT

2000 pts Span 100.0 k

Power 0.08 dBm Tx Total 0.08 dBm

Measuring...

High Frequency: 860.9875MHz

= RBW 300 Hz
E00ms = VBW 1kHz Mode Auto FFT

2000 pts Span 100.0 kHz

Power 0.10 dBm Tx Total 0,10 dBm

Measuring... L

Low Frequency: 806.0125MHz

ol ]

B'TH

I
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Spectrum

Ref Level 11.50 dBm Offset 41.50 di = RBW 300 Hz
E500ms = VBW 1kHz Mode Auto FFT

= Alt 10dB = SWT

Page 48 of 247

CF a1

Channel Power

Bandwidth 21.00 kHz

Spectrum

o At 10dE & SWT

2000 pts

Power 0.09 dBm Tx Total

Measuring...

Middle Frequency: 811.0MHz

Ref Level 11,50 dBém Offset 41,50 dB = RBW 300 Hz

CF B51.9875 MHz
channel Powear

Bandwidth 21.00 kHz

500 ms VBW 1kHz Mode futo FFT

2000 pts Span 100.0 kl

Power 0.06 dBm Tx Total 0.06 dBm

TS

04 :41:54

Measuring...

High Frequency: 815.9875MHz
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10.3. AGC Threshold
Requirements: KDB 935210 D05 clause 4.2
Test Method: KDB 935210 D05 clause 3.2

10.3.1. Requirements

Page 49 of 247

Testing at and above the AGC threshold will be required.® The AGC threshold shall be determined by
applying the procedure of 3.2, but with the signal generator configured to produce a test signal defined in
Table 1. a CW input signal, or a digitally modulated signal, consistent with the discussion about signal

types in 4.1,

10.3.2. Test configuration

[Signal Generator| . Cable

DT port

RX78V2F-A-
AC

MT port

Spectrum
analyzer

Attenuation []

Figure 10.3-1 Downlink connection diagram

10.3.3. Test procedures

The AGC threshold is to be determined as follows.*

[Signal Generator

MT port

RX78V2F-A-
AC

DT port

Spectrum
analyzer

Attenuation [

Figure 10.3-2 Uplink connection diagram

In the case of fiber-optic distribution systems, the RF input port of the equipment under test (EUT) refers
to the RF input of the supporting equipment RF to optical convertor; see also descriptions and diagrams
for typical DAS booster systems in KDB Publication 935210 D02 [R7].

Devices intended to be directly connected to an RF source (donor port) only need to be evaluated for any

over-the-air transmit paths.

a) Connect a signal generator to the input of the EUT.

b) Connect a spectrum analyzer or power meter o the output of the EUT using appropriate attenuation

as necessary.

¢) The signal generator should initially be configured to produce either of the required test signals (i.e.,

broadband or narrowband).

d) Set the signal generator frequency to the center frequency of the EUT operating band.
¢) While monitoring the output power of the EUT, measured using the methods of 3.5.3 or 3.5.4,
increase the input level until a | dB increase in the input signal power no longer causesa | dB

increase in the output signal power.
f) Record this level as the AGC threshold level.

g) Repeat the procedure with the remaining test signal,

i

1>



Report No.: E202207280743-3

10.3.4. Test results
Test Date (yy-mm-dd):

Normal condition:

Supply Voltage:

2022-08-06~2022-08-07

Page 50 of 247

Temp:26.5~26.7°C, Humid:48~51%, Atmospheric Pressure:101kpa
AC 110V, 50Hz

10.3.4.1. 700MHz Band
10.3.4.1.1. Downlink
10.3.4.1.1.1. P25 Phase [(C4FM)

-62.3

-61.3 -60.3

-59.3 -58.3

-57.3

-56.3 -55.3

Input power level(dBm)

Test Signal output EUT Input cable EUT Corrected Input EUT Corrected
frequency power (dBm) loss (dB) power (dBm) Output power (dBm)
-61.6 0.7 -62.3 28.3
-60.6 0.7 -61.3 29.3
-59.6 0.7 -60.3 30.3
-58.6 0.7 -59.3 31.3
-57.6 0.7 -58.3 32.3
772.0MHz -56.6 0.7 -57.3 33.3
-55.6 0.7 -56.3 333
-54.6 0.7 =553 33.3
-53.6 0.7 -54.3 33.3
-52.6 0.7 -53.3 33.3
-51.6 0.7 =523 33.3
34
333 333 33-3 33-3 33.3
33
32
g 31
z
)
@ 30
3
2
8 29
E_
g 28
27
26
25

-54.3 -53.3 -52.3

il

10 Walm
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10.3.4.1.1.2. P25 Phase II(H-DQPSK)

Page 51 of 247

Test Signal output EUT Input cable EUT Corrected Input EUT Corrected
frequency power (dBm) loss (dB) power (dBm) Output power (dBm)
-61.6 0.7 -62.3 28.3
-60.6 0.7 -61.3 29.3
-59.6 0.7 -60.3 30.3
-58.6 0.7 -59.3 31.3
-57.6 0.7 -58.3 323
772.0MHz -56.6 0.7 -57.3 333
-55.6 0.7 -56.3 333
-54.6 0.7 -55.3 333
-53.6 0.7 -54.3 333
-52.6 0.7 -53.3 333
-51.6 0.7 -52.3 333
34
333 333 333 333 33.3
33
32
E 31
=
©
@ 30
]
3
8 29
5
[= X
g 28
27
26
25

-62.3

-61.3 -60.3

-59.3 -58.3

-57.3

-56.3 -55.3

Input power level(dBm)

-54.3 -53.3 -52.3

1= B
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10.3.4.1.1.3. DMR
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Test Signal output EUT Input cable EUT Corrected Input EUT Corrected
frequency power (dBm) loss (dB) power (dBm) Output power (dBm)
-61.5 0.7 -62.2 28.3
-60.5 0.7 -61.2 29.3
-59.5 0.7 -60.2 30.3
-58.5 0.7 -59.2 31.2
-57.5 0.7 -58.2 322
772.0MHz -56.5 0.7 -57.2 33.2
-55.5 0.7 -56.2 33.2
-54.5 0.7 -55.2 33.2
-53.5 0.7 -54.2 332
-52.5 0.7 -53.2 332
-51.5 0.7 -52.2 33.2
34
33 332 332 332 332 33.2
32
E 31
=
©
@ 30
]
3
8 29
5
[= X
g 28
27
26
25

-62.2

-61.2 -60.2

-59.2 -58.2

-57.2

-56.2 -55.2

Input power level(dBm)

-54.2 -53.2 -52.2
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10.3.4.1.1.4. Analog FM
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Test Signal output EUT Input cable EUT Corrected Input EUT Corrected
frequency power (dBm) loss (dB) power (dBm) Output power (dBm)
-61.6 0.7 -62.3 28.2
-60.6 0.7 -61.3 29.2
-59.6 0.7 -60.3 30.2
-58.6 0.7 -59.3 31.2
-57.6 0.7 -58.3 32.2
772.0MHz -56.6 0.7 -57.3 33.2
-55.6 0.7 -56.3 332
-54.6 0.7 -55.3 332
-53.6 0.7 -54.3 332
-52.6 0.7 -53.3 332
-51.6 0.7 -52.3 33.2
34
33 332 332 332 332 33.2
32
E 31
=
o
@ 30
]
3
8 29
5
[= X
g 28
27
26
25

-62.3

-61.3 -60.3

-59.3 -58.3

-57.3

-56.3 -55.3

Input power level(dBm)

-54.3 -53.3 -52.3

& 1

| =
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10.3.4.1.1.5. Tetra
Test Signal output EUT Input cable EUT Corrected Input EUT Corrected
frequency power (dBm) loss (dB) power (dBm) Output power (dBm)
-61.6 0.7 -62.3 28.3
-60.6 0.7 -61.3 29.3
-59.6 0.7 -60.3 30.3
-58.6 0.7 -59.3 31.3
-57.6 0.7 -58.3 323
772.0MHz -56.6 0.7 -57.3 333
-55.6 0.7 -56.3 333
-54.6 0.7 -55.3 333
-53.6 0.7 -54.3 333
-52.6 0.7 -53.3 333
-51.6 0.7 -52.3 333
34
333 333 333 333 33.3
33
32
E 31
=
o
@ 30
]
3
8 29
5
[= X
g 28
27
26
25

-62.3

-61.3 -60.3

-59.3 -58.3

-57.3

-56.3 -55.3

Input power level(dBm)

-54.3 -53.3 -52.3

| W=
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10.3.4.1.2. Uplink

10.3.4.1.2.1. P25 Phase [(C4FM)
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Test Signal output EUT Input cable EUT Corrected Input EUT Corrected
frequency power (dBm) loss (dB) power (dBm) Output power (dBm)
-67.2 0.7 -67.9 22.7
-66.2 0.7 -66.9 23.7
-65.2 0.7 -65.9 24.7
-64.2 0.7 -64.9 25.7
-63.2 0.7 -63.9 26.7
802.0MHz -62.2 0.7 -62.9 27.7
-61.2 0.7 -61.9 27.7
-60.2 0.7 -60.9 27.7
-59.2 0.7 -59.9 27.7
-58.2 0.7 -58.9 27.7
-57.2 0.7 -57.9 27.7
29
28
27T Co e Pt 2T 27.7
27
E 26
z
©
325
3
3
8 24
5
[= 5
g 23
22
21
20

-67.9

-66.9 -65.9

-64.9 -63.9

-62.9

-61.9 -60.9

Input power level(dBm)

-59.9 -58.9 -57.9
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10.3.4.1.2.2. P25 Phase II(H-DQPSK)
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Test Signal output EUT Input cable EUT Corrected Input EUT Corrected
frequency power (dBm) loss (dB) power (dBm) Output power (dBm)
-67.1 0.7 -67.8 22.9
-66.1 0.7 -66.8 23.9
-65.1 0.7 -65.8 24.9
-64.1 0.7 -64.8 25.9
-63.1 0.7 -63.8 26.9
802.0MHz -62.1 0.7 -62.8 27.9
-61.1 0.7 -61.8 27.9
-60.1 0.7 -60.8 27.9
-59.1 0.7 -59.8 27.9
-58.1 0.7 -58.8 27.9
-57.1 0.7 -57.8 279
29
28 279 279 279 279 279
27
E 26
=
o
@ 25
]
3
8 24
5
[= X
g 23
22
21
20

-67.8

-66.8 -65.8

-64.8 -63.8

-62.8

-61.8 -60.8

Input power level(dBm)

-59.8 -58.8 -57.8
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10.3.4.1.2.3. DMR

Page 57 of 247

-68.2

-67.2 -66.2

-65.2 -64.2

-63.2 -62.2 -61.2

Input power level(dBm)

Test Signal output EUT Input cable EUT Corrected Input EUT Corrected
frequency power (dBm) loss (dB) power (dBm) Output power (dBm)
-67.5 0.7 -68.2 22.3
-66.5 0.7 -67.2 233 ~
-65.5 0.7 -66.2 243 |
-64.5 0.7 -65.2 253
-
-63.5 0.7 -64.2 26.3
802.0MHz -62.5 0.7 -63.2 27.3
-61.5 0.7 -62.2 27.3
-60.5 0.7 -61.2 27.3
-59.5 0.7 -60.2 27.3
-58.5 0.7 -59.2 27.3
-57.5 0.7 -58.2 27.3
28
273 273 273 273 27.3
27
26
B
[22]
3 25
©
k7
g 24
3
2
:2_:_ 23
3
o
22
21
20

-60.2 -59.2 -58.2
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10.3.4.1.2.4. Analog FM
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Test Signal output EUT Input cable EUT Corrected Input EUT Corrected
frequency power (dBm) loss (dB) power (dBm) Output power (dBm)
-67.0 0.7 -67.7 22.9
-66.0 0.7 -66.7 23.9
-65.0 0.7 -65.7 24.9
-64.0 0.7 -64.7 25.9
-63.0 0.7 -63.7 26.9
802.0MHz -62.0 0.7 -62.7 27.9
-61.0 0.7 -61.7 27.9
-60.0 0.7 -60.7 27.9
-59.0 0.7 -59.7 27.9
-58.0 0.7 -58.7 27.9
-57.0 0.7 -57.7 279
29
28 279 279 279 279 278
27
E 26
=
o
@ 25
]
3
8 24
5
[= X
g 23
22
21
20

-67.7

-66.7 -65.7

-64.7 -63.7

-62.7

-61.7 -60.7

Input power level(dBm)

-59.7 -58.7 -57.7

SO
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10.3.4.1.2.5. Tetra
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Test Signal output EUT Input cable EUT Corrected Input EUT Corrected
frequency power (dBm) loss (dB) power (dBm) Output power (dBm)
-67.3 0.7 -68.0 22.7
-66.3 0.7 -67.0 23.7
-65.3 0.7 -66.0 24.7
-64.3 0.7 -65.0 25.7
-63.3 0.7 -64.0 26.7
802.0MHz -62.3 0.7 -63.0 27.7
-61.3 0.7 -62.0 27.7
-60.3 0.7 -61.0 27.7
-59.3 0.7 -60.0 27.7
-58.3 0.7 -59.0 27.7
-57.3 0.7 -58.0 27.7
29
28
27T 27T 2TT 277 27.7
27
E 26
=
©
@ 25
]
3
8 24
5
[= X
g 23
22
21
20
-68 -67 -66 -65 -64 -63 -62 -61 -60 -59 -58

Input power level(dBm)
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10.3.4.2. 800MHz Band
10.3.4.2.1. Downlink
10.3.4.2.1.1. P25 Phase I[(C4FM)
Test Signal output EUT Input cable EUT Corrected Input EUT Corrected
frequency power (dBm) loss (dB) power (dBm) Output power (dBm)
-67.3 0.7 -68.0 27.9
-66.3 0.7 -67.0 28.9
-65.3 0.7 -66.0 29.9
-64.3 0.7 -65.0 30.9
-63.3 0.7 -64.0 31.9
856.0MHz -62.3 0.7 -63.0 329
-61.3 0.7 -62.0 329
-60.3 0.7 -61.0 329
-59.3 0.7 -60.0 329
-58.3 0.7 -59.0 329
-57.3 0.7 -58.0 329
34.0
33.0 329 329 329 329 329
32.0
E 310
Sz
)
3 300
]
2
8 29.0
H
g 28.0
27.0
26.0
25.0

-68.0

-67.0 -66.0

-65.0 -64.0

-63.0 -62.0 -61.0

Input power level(dBm)

-60.0 -59.0 -58.0
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10.3.4.2.1.2. P25 Phase II(H-DQPSK)
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Test Signal output EUT Input cable EUT Corrected Input EUT Corrected
frequency power (dBm) loss (dB) power (dBm) Output power (dBm)
-62.2 0.7 -62.9 28.0
-61.2 0.7 -61.9 29.0
-60.2 0.7 -60.9 30.0
-59.2 0.7 -59.9 31.0
-58.2 0.7 -58.9 32.0
856.0MHz -57.2 0.7 -57.9 33.0
-56.2 0.7 -56.9 33.0
-55.2 0.7 -55.9 33.0
-54.2 0.7 -54.9 33.0
-53.2 0.7 -53.9 33.0
-52.2 0.7 -52.9 33.0
34
33 3 33 33 33 33 33
32
E 31
=
©
@ 30
]
3
8 29
5
[= X
g 28
27
26
25
-62.9 -61.9 -60.9 -59.9 -58.9 -57.9 -56.9 -55.9 -54.9 -53.9 -52.9

Input power level(dBm)
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10.3.4.2.1.3. DMR
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Test Signal output EUT Input cable EUT Corrected Input EUT Corrected
frequency power (dBm) loss (dB) power (dBm) Output power (dBm)
-62.1 0.7 -62.8 28.0
-61.1 0.7 -61.8 29.0
-60.1 0.7 -60.8 30.0
-59.1 0.7 -59.8 31.0
-58.1 0.7 -58.8 32.0
856.0MHz -57.1 0.7 -57.8 32.9
-56.1 0.7 -56.8 32.9
-55.1 0.7 -55.8 32.9
-54.1 0.7 -54.8 32.9
-53.1 0.7 -53.8 32.9
-52.1 0.7 -52.8 32.9
34.0
33.0 329 329 329 329 329
32.0
E 310
=
o
@ 300
]
3
8 29.0
5
[= X
g 28.0
27.0
26.0
25.0

-62.8

-61.8 -60.8

-59.8 -58.8

-57.8 -56.8 -55.8

Input power level(dBm)

-54.8 -53.8 -52.8
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10.3.4.2.1.4. Analog FM

Page 63 of 247

Test Signal output EUT Input cable EUT Corrected Input EUT Corrected
frequency power (dBm) loss (dB) power (dBm) Output power (dBm)
-61.8 0.7 -62.5 27.8
-60.8 0.7 -61.5 28.8
-59.8 0.7 -60.5 29.8
-58.8 0.7 -59.5 30.8
-57.8 0.7 -58.5 31.8
856.0MHz -56.8 0.7 -57.5 32.8
-55.8 0.7 -56.5 32.8
-54.8 0.7 -55.5 32.8
-53.8 0.7 -54.5 32.8
-52.8 0.7 -53.5 32.8
-51.8 0.7 -52.5 32.8
34
33
32
E 31
=
©
@ 30
]
3
8 29
5
[= X
g 28
27
26
25

-62.5

-61.5 -60.5

-59.5 -58.5

-57.5

-56.5 -55.5

Input power level(dBm)

-54.5 -53.5 -52.5

vusr

r i
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10.3.4.2.1.5. Tetra

Page 64 of 247

Test Signal output EUT Input cable EUT Corrected Input EUT Corrected
frequency power (dBm) loss (dB) power (dBm) Output power (dBm)
-62.2 0.7 -62.9 27.9
-61.2 0.7 -61.9 28.9
-60.2 0.7 -60.9 29.9
-59.2 0.7 -59.9 30.9
-58.2 0.7 -58.9 31.9
856.0MHz -57.2 0.7 -57.9 32.9
-56.2 0.7 -56.9 32.9
-55.2 0.7 -55.9 32.9
-54.2 0.7 -54.9 32.9
-53.2 0.7 -53.9 32.9
-52.2 0.7 -52.9 32.9
34
33 329 329 329 329 329
32
E 31
=
o
@ 30
]
3
8 29
5
[= X
g 28
27
26
25

-62.9

-61.9 -60.9

-59.9 -58.9

-57.9

-56.9 -55.9

Input power level(dBm)

-54.9 -53.9 -52.9

Lo Y
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10.3.4.2.2. Uplink

10.3.4.2.2.1. P25 Phase [(C4FM)

Page 65 of 247

-67.9

-66.9 -65.9

-64.9 -63.9

-62.9

-61.9 -60.9

Input power level(dBm)

Test Signal output EUT Input cable EUT Corrected Input EUT Corrected
frequency power (dBm) loss (dB) power (dBm) Output power (dBm)
-67.2 0.7 -67.9 22.3
-66.2 0.7 -66.9 23.3
-65.2 0.7 -65.9 243
-64.2 0.7 -64.9 253
-63.2 0.7 -63.9 26.3
811.0MHz -62.2 0.7 -62.9 27.3
-61.2 0.7 -61.9 27.3
-60.2 0.7 -60.9 27.3
-59.2 0.7 -59.9 27.3
-58.2 0.7 -58.9 27.3
-57.2 0.7 -57.9 27.3
28
273 273 273 273 273
27
26
E
S 25
©
3
3 24
3
2
223
5
o
22
21
20

-59.9 -58.9 -57.9
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10.3.4.2.2.2. P25 Phase II(H-DQPSK)

Page 66 of 247

-67.9

-66.9 -65.9

-64.9 -63.9

-62.9

-61.9 -60.9

Input power level(dBm)

Test Signal output EUT Input cable EUT Corrected Input EUT Corrected
frequency power (dBm) loss (dB) power (dBm) Output power (dBm)
-67.2 0.7 -67.9 224
-66.2 0.7 -66.9 234
-65.2 0.7 -65.9 244
-64.2 0.7 -64.9 25.4
-63.2 0.7 -63.9 26.4
811.0MHz -62.2 0.7 -62.9 27.4
-61.2 0.7 -61.9 27.4
-60.2 0.7 -60.9 27.4
-59.2 0.7 -59.9 27.4
-58.2 0.7 -58.9 27.4
-57.2 0.7 -57.9 27.4
28
27
26
B
[22]
3 25
©
k7
g 24
3
2
:2_:_ 23
3
o
22
21
20

-59.9 -58.9 -57.9

™

| S
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10.3.4.2.2.3. DMR

Page 67 of 247

-68.0

-67.0 -66.0

-65.0 -64.0

-63.0 -62.0 -61.0

Input power level(dBm)

Test Signal output EUT Input cable EUT Corrected Input EUT Corrected
frequency power (dBm) loss (dB) power (dBm) Output power (dBm)
-67.3 0.7 -68.0 21.9
-66.3 0.7 -67.0 22.9
-65.3 0.7 -66.0 239
-64.3 0.7 -65.0 24.9
-63.3 0.7 -64.0 25.9
9811.0MHz -62.3 0.7 -63.0 26.9
-61.3 0.7 -62.0 26.9
-60.3 0.7 -61.0 26.9
-59.3 0.7 -60.0 26.9
-58.3 0.7 -59.0 26.9
-57.3 0.7 -58.0 26.9
28.0
27.0 raerw; 269 2679 269 26.9
26.0
B
[22]
T 25.0
©
k7
3 24.0
3
2
:2_:_ 23.0
3
o
22.0
21.0
20.0

-60.0 -59.0 -58.0

BTHE 4“1\

| 5™
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10.3.4.2.2.4. Analog FM

Page 68 of 247

-67.7

-66.7 -65.7

-64.7 -63.7

-62.7

-61.7 -60.7

Input power level(dBm)

Test Signal output EUT Input cable EUT Corrected Input EUT Corrected
frequency power (dBm) loss (dB) power (dBm) Output power (dBm)
-67.0 0.7 -67.7 225
-66.0 0.7 -66.7 23.5
-65.0 0.7 -65.7 24.5
-64.0 0.7 -64.7 25.5
-63.0 0.7 -63.7 26.5
811.0MHz -62.0 0.7 -62.7 27.5
-61.0 0.7 -61.7 27.5
-60.0 0.7 -60.7 27.5
-59.0 0.7 -59.7 27.5
-58.0 0.7 -58.7 27.5
-57.0 0.7 -57.7 27.5
28
275 275 275 275 27.5
27
26
B
[22]
3 25
©
k7
g 24
3
2
:2_:_ 23
3
o
22
21
20

-59.7 -58.7 -57.7

{1

15
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10.3.4.2.2.5. Tetra

Page 69 of 247

Test Signal output EUT Input cable EUT Corrected Input EUT Corrected
frequency power (dBm) loss (dB) power (dBm) Output power (dBm)
-67.3 0.7 -68.0 22.3
-66.3 0.7 -67.0 233
-65.3 0.7 -66.0 243
-64.3 0.7 -65.0 253
-63.3 0.7 -64.0 26.3
811.0MHz -62.3 0.7 -63.0 27.3
-61.3 0.7 -62.0 27.3
-60.3 0.7 -61.0 27.3
-59.3 0.7 -60.0 27.3
-58.3 0.7 -59.0 27.3
-57.3 0.7 -58.0 27.3
30.0
29.0
28.0
273 273 273 273 27.3
= 27.0
£
[22]
T
= 26.0
k7
3 25.0
3
2
£ 24.0
[= X
5
© 230
22.0
21.0
20.0

-68.0

-67.0 -66.0

-65.0 -64.0

-63.0 -62.0 -61.0

Input power level(dBm)

-60.0 -59.0 -58.0

i

1>
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10.4. Out-of-band rejection
Test requirement: FCC PART 90.219 (a)

FCC PART 90.219 (d)((7)

Test Method: KDB 935210 D05 clause 4.3

10.4.1. Requirements

According to KDB 935210 D05 clause 4.3 requirement, A signal booster shall reject amplification of

other signals outside of its pass band. Adjust the internal gain control of the EUT to the maximum gain for

which equipment certification is sought.

10.4.2. Test configuration

Signal Generator|

[] l Cable ISignal Generatorj . Cable

DT port MT port
RX78V2F-A- RX78V2F-A-
AC AC
MT port FleRt
analyzer analyzer
Figure 10.4-1 Downlink connection diagram Figure 10.4-2 Uplink connection diagram

10.4.3. Test procedures

a) Connect a signal generator to the input of the EUT.

b) Configure a swept CW signal with the following parameters:

1)
2)

3)
4)

Frequency range = + 250 % of the manufacturer’s specified pass band.

The CW amplitude shall be 3 dB below the AGC threshold (see 4.2), and shall not activate the
AGC threshold throughout the test.

Dwell time = approximately 10 ms.

Frequency step = 50 kHz.

c¢) Connect a spectrum analyzer to the output of the EUT using appropriate attenuation.
d) Setthe RBW of the spectrum analyzer to between 1 % and 5 % of the manufacturer’s rated passband,
and VBW =3 x RBW.

e) Set

the detector to Peak and the trace to Max-Hold.

f) After the trace is completely filled, place a marker at the peak amplitude, which is designated as fo,
and with two additional markers (use the marker-delta method) at the 20 dB bandwidth (i.e., at the
points where the level has fallen by 20 dB).

g) Capture the frequency response plot for inclusion in the test report.

il

10 Walm
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10.4.4. Test results
Test Date (yy-mm-dd): 2022-08-07

Normal condition: Temp: 26.5°C, Humid:48%, Atmospheric Pressure:101kpa
Supply Voltage: AC 110V, 50Hz

10.4.4.1. 700MHz Band

=1

1= B

RBW VBW 20dB Down 20dB BW
(kHz) (kHz) Below frequency Up frequency (MHz)
(MHz) (MHz)
(1) Downlink: 769MHz~775MHz
300 1000 768.64 775.38 6.74
(2) Uplink: 799MHz~805MHz
300 1000 798.65 805.39 6.74

NOTE: 700MHz uplink and 800MHz uplink use the same power amplifier module, and it is broadband power
amplifier.

10.4.4.2. 800MHz Band

RBW VBW 20dB Down 20dB BW
(kHz) (kHz) Below frequency Up frequency (MHz)
(MHz) (MHz)
(3) Downlink: 851MHz~861MHz
300 1000 850.62 861.39 10.78
(4) Uplink: 806 MHz~816MHz
300 1000 805.60 816.37 10.77

NOTE: 700MHz uplink and 800MHz uplink use the same power amplifier module, and it is broadband power
amplifier.
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10.4.5. Test screenshot
10.4.5.1. 700MHz Band

Spectrum
Ref Leveal 45 .50 dim

= Att 20dB & SWT

Start 759.5 MHz
Marker

| Type | Ref [ Tre |  Stimulus |
& | 1 7 =l 2

Spectrum

Ref Level 41.50 dBm
= Alt 10dB &

® 1Rm M

CF B07.5
Marker

Offset 41 50 db & RBW 300 kHz
10ms = VBW 1 MHz

Response

Page 72 of 247

Mode Auto FFT

i1 dim|
Qo400 MHz
.00 dB

10 MHz
114.7

";'ii'up 78

Function Function Result

MHz

Downlink: 769MHz~775MHz

Offset 41.50 dB = RBW 300 kHz
SWT 10ms = VBW 1 MH2

2000 pts

Mode Auto FFT

G. 741000000 MHZ
119,44

Span 42.0 MHz

B

Function Result
| 1 1 05 de | 5.741 Mt

L0 iy ) i r 3
il 11:30:42

Uplink: 799MHz~805MHz
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10.4.5.2. 800MHz Band

Spectrum

Ref Level 45 50 dim Offset +1.50 di RBW 300 kHz
= ALt 20dB = BWT 10 ms VBW 1MHz Mode Auto FFT

11[1]

ndB

T L e

Marker

| Type | Ref [ Tre|  stimulus | Respon Function Function Result
| i 29 4] 1 ¥

ndd

Measuring...

Downlink: 851MHz~861MHz

Spectrum

Ref Leveal 41.50 dim Offset +1.50 di RBW 300 kHz
= Al 10dE & SWT 10 ms VBW 1MHz Mode Auto FFT
1F

2.4 i1
805.9290 MH:z

(T A T "z"u"Lll:i'ﬁ'tﬁ SFRTTRTEAILS: [AFRTRTTRTTRTTRTIRT ST e, i g e
Marker

| fype | Ref [ Tre | Stimulus | Response Function Function Result
| | a90 faHz 23 [ 1 i

ndd

Measuring...

Uplink: 806 MHz~816MHz
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10.5. Input VS output Comparison

Test requirement: KDB 935210 D05 clause 4.4
FCC PART 2.1049(c)
FCC PART 90.210
FCC PART 90.219 (e)(4)(ii)
FCC PART 90.219 (e)(4)(iii)

Test Method: KDB 935210 D05 clause 4.4

10.5.1. Requirements
10.5.1.1. KDB 935210 DO0S clause 4.4

4.4 Input-versus-output signal comparison

Compliance with the emission mask of the EUT output shall be measured for the public safety service
signal types as specified in 4.1.

According to the characteristics of the product and FCC PART 90.210 requirement, Clause (b) and
Clause (d) are used, except as indicated elsewhere in this part, transmitters used in the radio services governed
by this part must comply with the emission masks outlined in this section, measurements of emission power
can be expressed in either peak or average values provided that emission powers are expressed with the same
parameters used to specify the unmodulated transmitter carrier power. For transmitters that do not produce a
full power unmodulated carrier, reference to the unmodulated transmitter carrier power refers to the total
power contained in the channel bandwidth. Unless indicated elsewhere in this part, the table in this section

specifies the emission masks for device operating under this part.

10.5.1.2. FCC PART 90.210 (b), (¢), (d), (g) and (h)
§90.210 Emission masks.

Except as indicated elsewhere in this part, transmitters used in the radio services
governed by this part must comply with the emission masks outlined in this section.
Unless otherwise stated, per paragraphs (d)(4), (e)(4), and (o) of this section,
measurements of emission power can be expressed in either peak or average values
provided that emission powers are expressed with the same parameters used to specify
the unmodulated transmitter carrier power. For transmitters that do not produce a full
power unmodulated carrier, reference to the unmodulated transmitter carrier power refers
to the total power contained in the channel bandwidth. Unless indicated elsewhere in this
part, the table in this section specifies the emission masks for equipment operating under
this part.

AppucaBLE Emission Masks

Mask for equipment Mask for equipment
with audio low without audio low

Frequency band (MHz) pass filter pass filter

Below 251 A or B AorC

25-50 B C

72-76 B C

15[}_-1?42 B, D, orE C,DorE

150 paging only B C

220-222 F F

4215122 5 B, D, orE C,D,orE

450 paging only B G

851-854° B H
4.!'354—35935 B, D D, G
896-901/935-940 | J
902-928 K K
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929-930 B G
49404990 MHz CorM LorM
5850-5025%

B Giher bands B c

(b) Emission Mask B. For transmitters that are equipped with an audio low-pass filter,
the power of any emission must be attenuated below the unmodulated carrier power (P)
as follows:

(1) On any frequency removed from the assigned frequency by more than 50 percent,
but not more than 100 percent of the authorized bandwidth: At least 25 dB.

(2) On any frequency removed from the assigned frequency by more than 100
percent, but not more than 250 percent of the authorized bandwidth: At least 35 dB.

(3) On any frequency removed from the assigned frequency by more than 250
percent of the authorized bandwidth: At least 43 + 10 log (P) dB.

(c) Emission Mask C. For transmitters that are not equipped with an audio low-pass
filter, the power of any emission must be attenuated below the unmodulated carrier output
power (P) as follows:

(d) Emission Mask D—12.5 kHz channel bandwidth equipment. For transmitters
designed to operate with a 12.5 kHz channel bandwidth, any emission must be attenuated
below the power (P) of the highest emission contained within the authorized bandwidth as
follows:

(1) On any frequency from the center of the authorized bandwidth f; to 5.625 kHz
removed from f;: Zero dB.

(2) On any frequency removed from the center of the authorized bandwidth by a
displacement frequency (fy in kHz) of more than 5.625 kHz but no more than 12.5 kHz: At
least 7.27(f,~2.88 kHz) dB.

(3) On any frequency removed from the center of the authorized bandwidth by a
displacement frequency (f4 in kHz) of more than 12.5 kHz: At least 50 + 10 log (P) dB or
70 dB, whichever is the lesser attenuation.

(4) The reference level for showing compliance with the emission mask shall be
established using a resolution bandwidth sufficiently wide (usually two or three times the
channel bandwidth) to capture the true peak emission of the equipment under test. In
order to show compliance with the emission mask up to and including 50 kHz removed
from the edge of the authorized bandwidth, adjust the resolution bandwidth to 100 Hz with
the measuring instrument in a peak hold mode. A sufficient number of sweeps must be
measured to insure that the emission profile is developed. If video filtering is used, its
bandwidth must not be less than the instrument resolution bandwidth. For emissions
beyond 50 kHz from the edge of the authorized bandwidth, see paragraph (o) of this
section. If it can be shown that use of the above instrumentation settings do not
accurately represent the true interference potential of the equipment under test, an
alternate procedure may be used provided prior Commission approval is obtained.
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(g) Emission Mask G. For transmitters that are not equipped with an audio low-pass
filter, the power of any emission must be attenuated below the unmodulated carrier power
(P) as follows:

(1) On any frequency removed from the center of the authorized bandwidth by a
displacement frequency (f, in kHz) of more than 10 kHz, but no more than 250 percent of
the authorized bandwidth: At least 116 log (f4/6.1) dB, or 50 + 10 log (P) dB, or 70 dB,
whichever is the lesser attenuation:

(2) On any frequency removed from the center of the authorized bandwidth by more
than 250 percent of the authorized bandwidth: At least 43 + 10 log (P) dB.

(h) Emission Mask H. For transmitters that are not equipped with an audio low-pass
filter, the power of any emission must be attenuated below the unmodulated carrier power
(P) as follows:

(1) On any frequency removed from the center of the authorized bandwidth by a
displacement frequency (f4 in kHz) of 4 kHz or less: Zero dB.

(2) On any frequency removed from the center of the authorized bandwidth by a
displacement frequency (f; in kHz) of more than 4 kHz, but no more than 8.5 kHz: At least
107 log (f4/4) dB;

(3) On any frequency removed from the center of the authorized bandwidth by a
displacement frequency (f; in kHz) of more than 8.5 kHz, but no more than 15 kHz: At
least 40.5 log (f4/1.16) dB;

(4) On any frequency removed from the center of the authorized bandwidth by a
displacement frequency (f4 in kHz) of more than 15 kHz, but no more than 25 kHz: At least
116 log (f4/6.1) dB;

(5) On any frequency removed from the center of the authorized bandwidth by more
than 25 kHz: At least 43 + 10 log (P) dB.

10.5.1.3. FCC PART 2.1049(c)
§2.1049 Measurements required: Occupied bandwidth.

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 percent of the total mean power radiated
by a given emission shall be measured under the following conditions as applicable:

(a) Radiotelegraph transmitters for manual operation when keyed at 16 dots per second.
{b) Other keyed transmitters—when keyed at the maximum machine speed.

{c) Radiotelephone transmitters equipped with a device to limit modulation or peak envelope power shall
be modulated as follows. For single sideband and independent sideband transmitters, the input level of the
modulating signal shall be 10 dB greater than that necessary to produce rated peak envelope power.

{1) Other than single sideband or independent sideband transmitters—when modulated by a 2500 Hz
tone at an input level 16 dB greater than that necessary to produce 50 percent modulation. The input level
shall be established at the frequency of maximum response of the audio modulating circuit,

{2) Single sideband transmitters in A3A or A3] emission modes—when modulated by two tones at
frequencies of 400 Hz and 1800 Hz (for 3.0 kHz authorized bandwidth), or 500 Hz and 2100 Hz (for 3.5 kHz
authorized bandwidth), or 500 Hz and 2400 Hz (for 4.0 kHz authorized bandwidth), applied simultaneously.
The input levels of the tones shall be so adjusted that the two principal frequency components of the radio
frequency signal produced are equal in magnitude.

iy |

\-
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10.5.1.4. FCC PART 90.219 (e)(4)(ii) and (iii)

(4) A signal booster must be designed such that all signals that it retransmits meet
the following requirements:

(i) The signals are retransmitted on the same channels as received. Minor departures
from the exact provider or reference frequencies of the input signals are allowed, provided
that the retransmitted signals meet the requirements of §90.213.

tps-iwww echr govicgl-binftest-idx 7510=20597cbedceBabbSddln 2e85530ad4e(58m o= truadnode=pt47 5. 20&rgn=divs

0204615 Elactronic Code of Federal Regulations (eCFR)
(ii) There is no change in the occupied bandwidth of the retransmitted signals.

(ili) The retransmitted signals continue to meet the unwanted emissions limits of
§90.210 applicable to the corresponding received signals (assuming that these received
signals meet the applicable unwanted emissions limits by a reasonable margin).
According to FCC PART 2.1049(c), FCC PART 90.219 (e)(4)(ii) and (iii) requirement,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 percent of the total mean power radiated by a given emission shall

be measured.
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10.5.2. Test configuration

Signal Generatorf . Cable [Signal Generator| . Cable

DT port MT port

RX78V2F-A- RX78V2F-A-
AC AC

MT port S

analyzer analyzer
Figure 10.5-1 Downlink connection diagram Figure 10.5-2 Uplink connection diagram

10.5.3. Test procedures

a)
b)

c)
d)
e)

f)
g)

h)
1)
1)
k)

Connect a signal generator to the input of the EUT.

Configure the signal generator to transmit the appropriate test signal associated with the public safety
emission designation (see Table 1).

Configure the signal level to be just below the AGC threshold (see results from 4.2).

Connect a spectrum analyzer to the output of the EUT using appropriate attenuation as necessary.

Set the spectrum analyzer center frequency to the nominal EUT channel center frequency. The span
range for the spectrum analyzer shall be between 2 % to 5 % the EBW {or OBW).

The nominal RBW shall be 300 Hz for 16K0F3E, and 100 Hz for all other emissions types.

Set the reference level of the spectrum analyzer to accommodate the maximum input amplitude level,
i.e., the level at fy per 4.3.

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

Allow the trace to fully stabilize.

Confirm that the signal is contained within the appropriate emissions mask.

Use the marker function to determine the maximum emission level and record the associated
frequency.

Capture the emissions mask plot for inclusion in the test report (output signal spectra).

Measure the EUT input signal power (signal generator output signal) directly from the signal
generator using power measurement guidance provided in KDB Publication 971168 [R&] (input
signal spectra).

Compare the spectral plot of the output signal (determined in step k), to the input signal {determined
in step 1) to affirm they are similar (in passband and rolloff characteristic features and relative spectral
locations).

Repeat steps d) to n) with the input signal amplitude set 3 dB above the AGC threshold.

Repeat steps b) to o) for all authorized operational bands and emissions types (see applicable
regulatory specifications, e.g., Section 90.210).

Include all accumulated spectral plots depicting EUT input signal and EUT output signal in the test
report, and note any observed dissimilarities.
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10.5.4. Test results

Test Date (yy-mm-dd):

Normal condition:

Supply Voltage:

2022-08-06~2022-08-07

Temp:26.5~26.7°C, Humid: 48~51%, Atmospheric Pressure:101kpa

AC 110V, 50Hz

10.5.4.1. Emission mask
10.5.4.1.1. 700MHz Band
10.5.4.1.1.1. P25 Phase I[(C4FM)

Page 79 of 247

Carrier frequency Input signal status Limit Test Data Result
Downlink
with the input signal amplitude set See clause
Mid frequency: the AGC threshold WIS RS 10.5.5.1.1.1.1 PASS
772.0MHz with the input signal amplitude set See clause
I i AVee ) || IR S Ll AR
Uplink
with the input signal amplitude set See clause
Mid frequency: the AGC threshold Mask B+C 1 195 51.1.1.2 sy
802.0MHz with the input signal amplitude set See clause
61 dlheo e AGE Grzall | KERE e g P
10.5.4.1.1.2. P25 Phase II(H-DQPSK)
Carrier frequency Input signal status Limit Test Data Result
Downlink
with the input signal amplitude set See clause
il et the AGC threshold WERS SRS s Ll .
772.0MHz with the input signal amplitude set See clause
3 dB above the AGC threshold | M2€BTC | 15551121 —
Uplink
with the input signal amplitude set See clause
Mid frequency: the AGC threshold e 10.5.5.1.1.2.2 et
802.0MHz with the input signal amplitude set See clause
3 dB above the AGC threshold | MBKBC | 15551122 PASS
10.5.4.1.1.3. DMR
Carrier frequency Input signal status Limit Test Data Result
Downlink
with the input signal amplitude set See clause
Mid frequency: the AGC threshold BlE B 10.5.5.1.1.3.1 PASS
772.0MHz with the input signal amplitude set See clause
3 dBlabove the AGE thresholdll | Lk BE 055 1031 e
Uplink
with the input signal amplitude set See clause
Mid frequency: the AGC threshold vk lEige: 10.5.5.1.1.3.2 PASS
802.0MHz with the input signal amplitude set Mask B+C See clause PASS

3 dB above the AGC threshold

10.5.5.1.1.3.2
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Carrier frequency Input signal status Limit Test Data Result
Downlink
with the input signal amplitude set See clause
Mid frequency: the AGC threshold RIEESIERG 10.5.5.1.1.4.1 —
772.0MHz with the input signal amplitude set See clause
3 dB above the AGC threshold | M3kB*G | 15551141 PASS
Uplink
with the input signal amplitude set See clause
Mid frequency: the AGC threshold Mask B+G 10.5.5.1.1.4.2 PASS
802.0MHz with the input signal amplitude set See clause
3 dB above the AGC threshold | M3KBYG | 15551140 | PASS
10.5.4.1.1.5. Tetra
Carrier frequency Input signal status Limit Test Data Result
Downlink
with the input signal amplitude set See clause
Mid frequency: the AGC threshold Mask B+G 10.5.5.1.1.5.1 S
772.0MHz with the input signal amplitude set See clause
3 dB above the AGC threshold | M3KB*G | 155571151 P
Uplink
with the input signal amplitude set See clause
Mid frequency: the AGC threshold MaskB+G | 10,5.5.1.1.5.2 PASS
802.0MHz with the input signal amplitude set See clause
3 dB above the AGC threshold | M3KB*G | 15551150 | PASS




