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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.

6. The test report without CMA approval mark is only used for scientific research, teaching, internal quality

control and other purposes.



Report No.: E20211115129001-5 Page 3 of 355

TABLE OF CONTENTS
IO A o] o] FTor= 0L T 1 0] 1 10> LX o] o PSS 6
1.1, CHENt INFOIMELIION ....ccueiiiiieeee bbb b ettt b e b et bbbt st nb e eens 6
1.2, ManufaCturer AN FACIONY ......ccccueiiiiieeie ettt sttt a et st ne e b nbesre e nbenreeneeee e nes 6
2. General desCription OF EUT .......occiiiiiieiiii ettt st e bt este e s e st stesneeneesaeseeeneeneeneens 6
2.1, Basic deSCription OF EUT .....coiiiiiiiiiie et ettt bbb sb e b 6
2.2.  Testsignal modulation deSCIIPLION. .........cueiiiiiieiere et saesresreenee e 8
S AN o - Y [0 IR T - 1SR 8
2.2.2. DiIGItAl SIGNAIS ...ttt bbb bbb b e nea 8
2.3, Signal BOOSLEr CONIIOI PIOCESS .....cuviviieeeiieiesiesteesiestestesteeeestestesseeseestesteeseestesbesseeseessestesseeneesteseeasenssessnns 9
P2 TN I V1 -1 0 2 1 o] oo SR 9
2.3.2.  SIGNAI CONIOI PrOCESS ....eveierieiieieite ittt ettt sttt b ettt e bbbt ebe st b neenes 9
2.4.  Description of Master Unit, Optical Expansion Unit, and Remote Unit connection port.................... 10
3. REIAIEA QOCUMENTS .....eitiieeietiet ettt ettt bbbt bbbt b bt b bt bt bbbt b e b b et et e b e b ens 11
4. TESETESUIT SUIMIMAIY ....eeviiiiiiiiieieteete ettt bbb bbb e s bbb e b e e besb et e st e benbe st e e e besbenbeneenes 12
LT AN o 101 A0S T [ = LN =0T T S 13
5.1. KDB 935210 D02 APPENDIX A3.1 ... .ottt ettt ettt eene e 13
5.2, FCC part 90.219 (2) DefiNItiONS.......c.ccoiirieiiiiieiiice st sb e 13
B, TESEIMOUES ...ttt bbbt bbbt b E b bR b e R R R b e bbb bbb e e 14
7. Laboratory and ACCIEAITALIONS ........ccueriiiiieeiere ettt ste e tenaeeneesaentesneeneenrenes 15
% R I oo 1] YOO 15
7.2, ACCIEUITALIONS. ... vttt bbb bbb b bbb bt e bt b e bbbt bt e b b et nbe b e 15
8. MEASUrEMENTS UNCEITAINTY.......ciiiiiicieierie sttt et st e s ae et e b e s beeseesbestenteeneesbentesneeneeneees 16
9. EQUIPMENES USEA AUFING TEST......eviteieiiitiitesieceie sttt sttt sttt bbb ettt eneebesbeneeeens 17
10. Radio technical requirement SPECITICALION ..........ccciiiiiiiiee e 19
O -t T (U= o 1= 19
00 O o (=0 U T =100 o OSSP 19
L0.1.2.  RESUIL. ..t h b bbbt b bbbt e b bbbt b e b bt n bbb 21
0T 10T o010 T T SR 22
0T T o (= o U T =100 OSSR 22
L0.2.2. RESUIL. ...t bbbt b bbb b bbb b bt n bbb 22
10.2.3.  INPUt SIgNaIS SCIEENSNOL........ciiiiiicie et sre e e e 23
10.3. AGC TRIESNOIA ..ottt b e bbb e b e b e et e st e st e eaa et e sbesbeeneeseearas 38
IO 00 R = (=0 (011 (=T 11T SRS 38
10.3.2. TSt CONFIGUIALION. .......eiiiieitice ettt e s be e et et e s reeneeseestesneeneeneens 38
10.3.3. TESE PIOCEUUIES. ....c.eeveniteiitete ettt bbbt bbbkt b et b bbbt b et bbbt et e b st nn et es 39
10,304, TOSE FESUITS. ..ttt bbb bbb bbbt b s bbb e bt ke s b e b et e bt ebe b nn e 40
O @ TV o) il o g [0 I =] 1= od £ T o SRS 43
10.4.1.  REQUITBIMENTS. ....ecuiiiteriiteiirtete ettt sttt sttt b bbbt bbbt s b bbb e e bt bbbt et e eb st nn et s 43
O -t A ot 0110 [V LT ] SRS 43

O T 1) 0 (1ot [0 (<SPS 44



Report No.: E20211115129001-5 Page 4 of 355

L1044, TESETESUITS. ..ottt bbb bbb bbbt b e bbbtk bbbt nb e b nr e 45
10.4.5.  TESESCIEENSNOL ......eiviieiieiieti ettt ettt bbb b bt et b e bbbt be s b e b e e e b e nbesbeneeneas 46
10.5.  INPUt V'S OULPUL COMPATISON......cuiiiiiitiitiieieiesie sttt sttt bbbt sbe bbb b et ebesbe b beneebesbenbeneas 48
0Tt R (=0 (01T (= 11 SRS 48
10.5.2.  TeSt CONTIGUIALION. ....cuiiiieiiie ettt bbb b e bt b e sbe b e eneas 53
10.5.3.  TESE PIOCEAUIES. .....ciuiierieiiete ettt ettt sttt b et s bbb et b e b sbe s b e s e e besb e s b et e bt e be s b e s b et enenbesaenbeneas 54
L0.5.4.  TOSEFESUITS....eeueeeeeeietete ettt bbb bbbt eb e bbbtk bbbt b b nr e 55
10.5.5.  TESESCIEENSNOL ......ciuiieieiieti ettt bbb b bbb bt b et e s b e b et enesbesbeneeneas 77
10.6. Mean power and amplifier/DOOSIEr QAIN..........ooiiiiiie e 200
O30t R o (=0 U] €= 11T S SS P 200
10.6.2.  TeSt CONTIGUIALION. ....cuiiiiieiiite et bbb bbbt bbb b e b 200
10.6.3. TS PIOCEAUIES. .....eitieereeiieteeteste ettt st sttt s te bbbt be b e st sbesbesb et e beebesbe st e s e ebesbe st b eneebenbesee e e 201
L0.6.4. ST FESUITS. .. .ottt ettt bbbt b e bbbt b bt eb e b bbbt bbb 202
10.7. INOISE FIGUIE ...ttt bttt s bt e st et e s be b b eseebesbe st e e enesbesbenbeneas 207
O R o (= o T =T 04T OO 207
10.7.2. TeSt CONFIGUIALION. ......ecuieierie ettt ste s e stesreenaenaenrenreeneeeennas 207
10.7.3. TS PIOCEAUIES. .....eititereetietestestes ettt st sttt e st be bt be bt e se et e besb et e s e ebesbe st e neebesbe st b eneebesbenbenens 208
O S 1Sy A (11U ] OO 209
10.7.5.  TESESCIEENSNOL ......cvieiieiietiet ettt b b bbbt b bbb bbb b e 210
10.8.  Out-0f-band/out-0f-DIOCK BMISSIONS .......cccoiviriiieiiere e 215
10.8. 1. REGUITEIMENTS. .. cueetiiteiteietieteste et ste st te st et b et besbe b b e sesbesbesbe e e s e abesbe st eseebesbesbe b eneebesbenbenens 215
10.8.2.  TeSt CONFIGUIALION. ......ecuieiiiiesieeiee ettt e et ste e s e stesreenaeneenrenreeneeneennas 216
10.8.3. TS PIOCEAUIES. .....eivieereerieteitestes ettt sttt te bbbt e b b eseebesbesb et ebeebesbe st e seebesbe st b eneebenbenbe e e 217
10.8.4.  TESETESUILS.....ccuiieiiiiite ettt et e st e te et e b e st e e ae et e sbesbeess et e sbesteeneesrenras 218
10.8.5.  TESESCIEENSNOL ......cvieieieiietiete ettt b bbbt bbbt bbb b e 223
10.9.  Conducted SPUIIOUS EMISSIONS .....ccverveieirierteriereetestesteseeseetestesteseesestesseseeseesesaesaeseesessessesseseesesseseesseneas 250
0RO 170 1 OSSO 250
10.9.2.  TeSt CONFIGUIALION. ......eciiiiiie ettt e e bt e s e e e testeenaesaestesreeneeeeneas 251
10.9.3. TS PIOCEAUIES. .....eiuiierierieteiteste et ete st st e e s teste st etesbe bt eseebesbesbe e eseabesbe st eseebesbesbesteneabeneeneesens 252
10.9.4.  TESETESUIS.....ocuiceiieecte ettt ettt et s b e st e e te et e sbesbeeasesbesbesbeenaesbenras 253
10.10.  FreqUENCY STADITITY .....cc.oce ittt st e nre s 257
0005 | OSSR 257
10.10.2.  TeSt CONFIGUIALION. ...c.vivieiiitiiieie ettt sttt sttt e e 258
000 T I 11 A 0= o 1] =SS 259
10.10.4, TS IESUIS. ..ottt ettt et s be st e e re et st esbeene et e besbeenee b nas 261
10.11.  Radiated SPUMIOUS BMISSIONS .....c.iuiieieiiieirieie ettt et b bbbt bbb e b nas 264
10.11.1. REGUITEIMENTS ...ttt et et e s et et e s be e s e et e s beese e b e s besreeneesbesbesraeneeneens 264
10.11.2. TSt CONFIGUIALION.......cuiiiiiieieit ettt bbbt 266
10.10.3. TS PIOCEUUIES. .. ..cueteeieeteiete ettt ettt ettt sttt b et b bbbt b et b bt bbbt bbbt e bt nnas 267
L0114, TESEIESUILS. ...ttt bbb bbb bbb bbbt ebe b b 269
11.  APPENDIX A. PHOTOGRAPH OF THE TEST CONNECTION DIAGRAM .....ccccoviviiiiiennenieeans 277
12.  APPENDIX B. PHOTOGRAPHS OF EUT .....coiiiieiieiesieise ettt 282



Report No.: E20211115129001-5 Page 5 of 355

I T Y 1 T 10 (1 L6 PSSR 282
12,11, EXEEINAI PROTOS. .....iieiiiiiiieiiitee ettt bbbt b bbb bbb 282
12.1.2. INEEINAI PROTOS.....eiieiiiiciee et bbbt b bbb b et b e b e 285

12.2. ReMOLE UNIT (IMU) ..oiiieicieie ettt st se e et ste e s e benbesneenaeneentesneenee e s 310
12.2. 1. EXEEINAI PROTOS. .....oitiiiiciietiite et et bbb b bbb bbb b 310
12.2.2. INEEINAI PROTOS......oiitiiieee et bbb b bbb b e bbb 314

12.3.  Optical EXpansion UNit (FOU)........ccuoieiiiiiieieieieseeie e e e st se e stessaeneessestesseeseessessesseessessnns 343
12.3. 1. EXEEINAI PROTOS. .....oitiiiiiiieiitee ettt bbbt b bbb b et b e b e 343
12.3.2. INEEINAI PROTOS.....oiitiiice bbbt b bbb b et b e 346



Report No.: E20211115129001-5

Page 6 of 355

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

Name:

Address:

Factory:

Address:

Comba Network Systems Company Limited

No.10 Shenzhou Road, Guangzhou Science City, Guangzhou 510663, Guangdong,
P.R. China

Comba Telecom Technology (Guangzhou) Ltd.

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:

Product Model:

Adding Model:

Trade Name:

Power Supply:

Power cord:

Frequency Band:

Nominal Output
Power:

Nominal Gain:

EUT Operating
Temperature:

Operating Humidity:

Antenna Type:

Public Safety UHF DAS Master Unit
RX45V2F-B-48
RX45V2F-B-AC

Comba

Typical DC input power: DC -48V and Typical output power: DC -28V
Or
Typical AC input power: AC 110V, 50/60Hz and Typical output power: DC -28V

AC power cord (4m)

Downlink: 450MHz ~ 512MHz, Uplink: 450MHz ~ 512MHz

Master Unit and System:
Downlink: 36dBm; Uplink: 30dBm

Master Unit:
Downlink: 102dB, Uplink: 102dB
System Gain:
Downlink: 105dB, Uplink: 102dB

-33C to +55C

5% to 95%
N/A

NOTE 1: The device is a broadband device, which belongs to Class B signal booster.
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NOTE 2: The device provides two PSU power supply modes by manufacturer's statement, one Typical is
DC-48V input, the other Typical is AC 110V, 50Hz / 60Hz input. Except for the different PSU power
supply mode input and arrester, the power supply output to the device is the same, all other electrical
parameters have the same circuit schematic, components, cirtical components and also the same
construction. please see the following the differences below:

4 ‘Arrester _
L % e oE

NOTE 3: The device is an outdoor device, the device does not provide antenna by Manufacturer's statement, but
it is required that the Antenna gain shall not exceed 0 dBi for Downlink and Uplink when the project
is used by Manufacturer's statement.

NOTE 4: In this report, the main model has been tested, while the additional model has tested Mean power and
amplifier/booster gain, conducted spurious emissions and radiated spurious emissions.

NOTE 5: According to the device signal flow, the device supports independent uplink and downlink input and
output and system uplink output. Therefore, this report provides single device uplink and downlink
test and system uplink test.

NOTE 6: According to the system configuration provided by the manufacturer, the minimum configuration of
the system test is one MU, one FOU and one RU.
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2.2. Test signal modulation description
According to FCC PART 2.202 (g), Table of necessary bandwidths follow:
2.2.1. Analog signals
. . M R D K .
Emission - Modulation - - - S Bandwidth Necessary
Designator DESEH[AE type (E?e%mlill-tllz(;n E)F:lﬁt;)’ (Delzl:lzt)lon, ((:glrj]z:;'s (Symbols) Calculation Bandwidth
Narrowband
4KOOF1E | Analog FM FM 1.0 - 1 1.0 - Bn=2M+2DK 4.0
Voice
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
Em_ission Description el (modL’}/IIaition (RIZte (Devli?ﬂion (nurI:eric 9 Bandwidth Calculation Necess_ary
Designator type Freq, kHz) baud) kHz) constant) (Symbols) Bandwidth
P25 Phase |
8K10F1E C4FM Voice 4FSK -- 9600 1.8 0.916 4 8.1
P25 Phase |
8K10F1D CAFM Data 4FSK - 9600 1.8 0.916 4 Bn=(R/log,S)+2DK 8.1
P25 Phase Il
8K10F1W H-CPM 4FSK - 9600 1.8 0.916 4 8.1
Voice/Data
P25 Phase 11
9K8OF1E H-DQPSK QPSK - 12000 - 0.817 4 0.8
Voice Bn=2RK/l0g,S
P25 Phase |1
9K80F1D H-DQPSK Data QPSK -- 12000 -- 0.817 4 9.8

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:

Emission . Modulation M L R D . K . S Bandwidth Necessary
- Description (modulaition (Rate, (Deviation, (numeric - .
Designator type Freq, kHz) baud) kHz) constant) (Symbols) Calculation Bandwidth
Narrowband
4KOOF1E | Analog FM FM 1.0 . 1 1.0 - Bn=2M+2DK 4.0
Voice
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
P25 Phase |
8K10F1D C4FM Data 4FSK - 9600 1.8 0.916 4 Bn=(R/log,S)+2DK 8.1
P25 Phase 11
9K80F1D H-DDQtPSK QPSK - 12000 - 0.817 4 Bn=2RK/log,S 9.8
ata
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2.3. Signal Booster control process
2.3.1. System block

RU 2W DL Power

Denor Antenna MU (TX/RX combined)

Battery Backup Unit

H .
Up to 8 Remote Units 55AH/60AH version

RU 2W DL Power

(TX/RX combined)
To Service Ant
2W DL power .
) Battery Backup Unit
(TX/RX combined) Upto8Remote Units  To Service Ant Y

55AH/60AH version

Up to 8 Remote Units

Battery Backup Unit
55AH/60AH/100AH version Up to 8 Remote Units

Figure 2-1 System block diagram

2.3.2. Signal control process

In the downlink path, the BTS signals are received by the donor antenna that is connected to the Master Unit.
After the duplexer, the signals are sent to the LNA module for pre-amplification and to the digital RF integrated
module for digital filtering and frequency conversion. Then the DL signals will be filtered via the duplexer, and
then sent to the Expansion Unit(s), the RF signal is converted into an optical signal and then distributed to the
Remote Unit(s) to over optical fiber. After amplification by the RU, the signals are transmitted at the MT port to
the service antenna infrastructure.

In the uplink path, the mobile signals are received by the service antenna. After passing through the MT port
duplexer, the signals are sent to the LNA and the integrated module for digital filtering, then the UL signals will
be sent to the Expansion Unit(s), the RF signal is converted into an optical signal and then distributed to the
Master Unit for filtering by the duplexer and power amplification. Finally, the uplink signals are sent to the
donor antenna for transmission back to the BTS.
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2.4. Description of Master Unit, Optical Expansion Unit, and Remote Unit connection port

Signal L Cable
Generator
MT/DLIN Dl ,
|
MT/DL OUT :l:l—'r—
ULIN @ — I
uLouT @®p— — —i
N G&f |
ouT B :
|
Master I
Unit(MU) I
|
|
|
Cable
Spectrum Je¢—JAttenuation|d Cable +
analyzer

Figure 1 MU single device test connection diagram
NOTE 1:Both port & and port ® of MU device need to power loads.
NOTE 2: The solid line means downlink and the dotted line means uplink.

Signal 2 cable 0000000 0 ______
Generator |
|
MT/DLIN Dl |
|
MT/DL OUT@O ULIN@Dq——J
uLIN®@R [———Oo@uL Fiberotptic
I uﬂo—c iber optic
ULOUT@:I——i | @ @ port
| DL
N oper— [ 708 () o D
| MT/DL OUT
ouT ® I Optical
Expansion -
Master Unit(Fou) Remote Unit
Unit(Mu) (RU)

oo B efrenoe——Y
Figure 2 MU, FOU and RU system test connection diagram
NOTE 1: Both port @ and port 3 of MU device need to power loads.

NOTE 2: The solid line means downlink and the dotted line means uplink.
NOTE 3: If it is both a single device and a system, the single machine and the system can be combined together.
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3. Related documents

FCC PART 2 (2020)

FCC PART 90 (2020)

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
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4. Test result summary

Page 12 of 355

Test Item Test Requirements Test Method Reported N/A
KDB 935210 D02 APPENDIX
Test Frequency D/Table D.3, FCC PART 2.1057, |/ Reported only
ANSI C63.26-2015 Clause 5.1.2
Input Signals KDB 935210 D05 clause 4.1 / Reported only
AGC Threshold KDB 935210 D05 clause 4.2 / Reported only
KDB 935210 D05 clause 4.3
o KDB 935210 D05
Out of Band Rejection FCC PART 90.219 (a) clause 4.3 X
FCC PART 90.219 (d)((7) '
KDB 935210 DO5 clause 4.4
Input VS output KDB 935210 D05
. FCC PART 2.1049(c) X
Comparison . clause 4.4
FCC PART 90.219 (e)(4)(ii)
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
— KDB 935210 D05 clause 4.6 KDB 935210 D05
Noise Figure X
FCC PART 90.219 (e)(2) clause 4.6
KDB 935210 D05 clause 4.7.2
Out-of-band/out-of-block | FCC PART 2.1051 KDB 935210 D05 .
emissions FCC PART 90.219 (d)(6)(i) clause 4.7.2
FCC PART 90.219 (e)(3)
) KDB 935210 D05 clause 4.7.3
Conducted spurious KDB 935210 D05
- FCC PART 2.1051 X
emissions clause 4.7.3
FCC PART 90.219 (e)(3)
KDB 935210 D05 clause 4.8
. FCC PART 2 1055(a)(2) KDB 935210 D05/4.8
Frequency stability a$
FCC PART 90.213 FCC PART 2 1055(b)
FCC PART 90.219 (e)(4)(i)
KDB 935210 D05 clause
radiated sourios KDB 935210 D05 clause 4.9 4.9
emissions i FCCPART 2.1053 2:2:731266(:0;52/3156 Z
FCC PART 90.219 (e)(3) -
ANSI/TIA-102.CAAA-E-
2016

NOTE: & mean that test needs to be performed.
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5. About Signal Booster

According to the basic information of EUT (the device is a broadband device) and FCC part
90.219 (a) and KDB 935210 D02 APPENDIX A3.1 rules, this EUT belongs to PART 90 class B
Industrial signal booster and it is a non SMR.

5.1. KDB 935210 D02 APPENDIX A3.1
A3.1 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 building interiors, tunnels, shielded outdoor
areas and other locations where these signals would otherwise be too weak for rehable communications.
Signal booster systems may contain 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 defined for PLMRS or PSRS because licensees are
considered to operate private services. Part 90 PLMR licensees typically obtain authorizations for
individual narrowband channels or groups of channeks to satisfy their own communication needs.
Moreover, many Part 90 channels are interleaved and a licensee’s channels may not be adjacent to one
another, which presents unique considerations for signal boosters used with Part 90 PLMR 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 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. [Section 90.219{a)]

Class B signal boosters may be deployed only at fixed locations; mobile operation of Class B signal
boosters is prohibited (after November 1, 2014). [Section 90.219(d){4)]

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.

Attps el govicgi- binfext-idy 7SID=2097cbedcafabhd4401 20955 30ad4e058m c=truednode=ptd7.5. 90&rgn=divs

ALOEHS 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.
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6. Test modes

Test modes

TX mode:

For MU device, “DT/DL IN” port of Master Unit (MU) is connected to the signal generator,
“MT/DL” port is connected to the spectrum analyzer through attenuator, and the power of
the EUT s turned on and signal is sent. while the system test, “MT / DL” port of MU is
connected to the signal generator, and the “OUT1” port of MU is connected to "DL1" port of
FOU through cable, then connected to RU through optical fiber from the optical port of
FOU, output from “MT/DL” port of RU, and connected to the attenuator to the spectrum
analyzer through cable, and the power of the EUT is turned on and signal is sent.

RX mode:

“UL IN” port of Master Unit (MU) is connected to the signal generator, “UL OUT” port is
connected to the spectrum analyzer through attenuator, and the power of the EUT is turned
on and signal is sent, while the system test, the Uplink signal is input from the "UL IN" port
of the Remote Unit (RU), transmitted through the optical fiber to the Optical Expansion Unit
(FOU), output from the port "UL1" to the "IN1" of Master Unit (MU), and the signal is
output from the Master Unit(MU) "UL OUT" port
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7. Laboratory and Accreditations
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. - No0.1301 Guanguang Road Xinlan Community, Guanlan Street, Longhua District Shenzhen,
518110, People’s Republic of China.

P.C. © 518110

Tel : 0755-61180008

Fax : 0755-61180008

7.2. Accreditations
Our laboratories are accredited and approved by the following approval agencies according to GB/T
27025(1SO/IEC 17025:2017)

USA A2LA(Certificate#: 2861.01)

The measuring facility of laboratories has been authorized or registered by the following approval agencies.
Canada Industry Canada

USA FCC

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

Measurement Frequency Uncertainty
Horizontal 30MHz~1000MHz 4.3dB
Horizontal 1GHz~18GHz 5.6dB
Radiated Emission
Vertical 30MHz~1000MHz 4.3dB
Vertical 1GHz~18GHz 5.6dB
Measurement Uncertainty
RF frequency 6x10°
RF power conducted 0.78dB
Occupied channel bandwidth 0.4%
Unwanted emission, conducted 0.68dB
Humidity 6%
Temperature 2°C

Note: This uncertainty represents an expanded uncertainty factor of k=2.
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9. Equipments used during test

Page 17 of 355

Name of Equipment Manufacturer Model Serial Number Cal::t))Laetion
Signal Generator Agilent E4438C MY49072994 2022-05-15
Signal Generator Agilent E4432B MY43350133 2022-05-07

Vector Signal Generator R&S SMBYV 100A 260996 2022-01-21
Signal Generator R&S SMB 100A 109290 2022-01-11

Spectrum analyzer R&S FSV30 104381 2022-02-21

Spectrum analyzer R&S FSV30 103264 2021-11-23

Spectrum analyzer Agilent N9020B MY59050667 2022-02-21

Spectrum analyzer Agilent N9020A MY51285942 2022-05-15

Power splitter WEINSCHEL 1580 SL767 2022-03-02
SNS Series Noise Source Agilent 346B MY44422241 2022-05-15
NFA Series Noise Figure Agilent N8973A MY45071191 2022-07-21
Analyzer
DC power supply YISheng YSRLD-605 2015052010 2022-09-03
Frequency meter Suin SS7300 6E5042026 2022-04-23
Voltage regulator Qingdaogingzhi TDGC2J-5 GRGTAG2013026 /
Digital multimeter Fluke F15B+ 44750292WS 2022-01-13
Isolator CIL MlO(i%I(_)(l(E))%)IC\)/I NOO 100680905 /
Isolator CIL Mloggl(‘)?gégﬂ NOO 100680906 /
Attenuation Shaﬂ?ﬁi"gh“a DTS50-30dB-4G 54451395 /
Attenuation Sha)’:?ar;fgh”a DTS50-40dB-4G 11042234 /
Temp & Humidity Deli / 013545 2022-06-07
chamber
Radiated emissions
Receiver R&S ESU26 100526 2022-08-20
Receiver R&S ESUA40 100106 2022-10-10
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Bi-log Antenna Schwarzbeck VULB 9160 9160-3402 2022-10-27
Bi-Log Antenna ETS-lindgren 3142C 75971 2022-12-14
Horn Antenna Schwarzbeck BBHA9120 100309 2022-09-11
Horn Antenna ETS 3117C 00075824 2022-01-21
Broadband Amplifiers Schwarzbeck BBV9718 00246 2022-08-16
Semi-anechoic chamber  |ETS-lindgren 966(RFD-F/A-100) 3730 2022-09-19
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10. Radio technical requirement specification
10.1. Test Frequencies
Test requirement: KDB 935210 D02 APPENDIX D/Table D.3

FCC PART 2.1057
ANSI C63.26-2015 Clause 5.1.2

10.1.1. Requirements
According 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 §82.1051 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 subharmaonics 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 spuricus emissions which are attenuated more 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.
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(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 |EEE Xplore. Raestrictions apply.

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

Table 2—Number of frequencies to be tested

Frequency range over SRS ex OF Location in frequency range of operation
which EUT operates frequencics £

| MHz or less 1 Middle

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

More than 10 MHz 3 | near top, | near middle, and 1 near botlom

(3) KDB 935210 D02 APPENDIX D/Table D.3

Table D.3 — Various Part 90 PLMRS band allocations, rule parts/sections, and service types for
Section 90. 219 purposes (for info only — see rules for details, also KDB Publication 634817 [R14])

Fr (MHz) Fuo (MHz) Rule(s) Misc. Notes
150 - 150.05 Federal (non-FCC)
150.05 — 150.8 90.263
1508 - 1620125 90
162.0123 - 173.2 90.263
173.2 - 173.4 90
1734 — 174 Federal (non-FCC)
4061 - 420 90.265
420 - 421 ULS presently shows no licensees for 420-420.9 MHz
421 - 430 90
ETT— [Noravailanle under 00 Subparis B Clandmohile service
450 - 470 90 (selected bands)
470 - 512 90
737 - 758 27.5(b)i 1) Block A; 90 not available
758 — 768 O0-R, Public Safety {PS) Broadband (FirstNet) BYB(LTE)
TR - 769 PS5 Guardband
769 - 775 PS5 Narrowband
775 - 776 27.5(b)i2) Block B; 90 not available
776 -  TR7 27.3(b)(3) Block C; 90 not available
TRT - T8 27.5(b)i 1) Block A; 90 not available
788 _ 798 90-R, Public Safety (PS) Broadband (FirstNet) BUB(LTE)
798 - 799 P'S Guardband
799 _—  RBOS P S Narrowband
805 - R06 27.5(b)i2) Block B; 90 not available
3{:6 _ 309 9{: Nl"yl’a’\{_ {I’H) [Lm 61761 }] BYUB/BOA

The EUT will utilize bands:450MHz ~ 512M Hz
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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:

10.2.1. Requirements

According to FCC regulations, KDB 935210 DO05clause 4.1 have relevant input signals

requirements.

KDB 935210 D05 clause 4.1

Page 22 of 355

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 (PSRSY, which are governed under the
provisions and requirements of the Part 90 rules (1.e., Section 90.219 applies).

Table 1 depicts signal types associated with PLMRES operations, which are to be considered as test signals
to be used in performing compliance testing on PLMRS amplifiers, repeaters, and industrial boosters.
Mot 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 PSRS 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 | - Bandwidth | Bandwidth Frequency
16KO0F3E FM 16 kHz 25kHz 1 kHz
11K3F3E FM 11.3 kHz 12.5 kHz 1 kHz
4K00F1E FM 4 kHz 6.25 kHz 1 kHz
N/A Cw MN/A N/A N/A

10.2.2. Result

This project is only reported and checked.
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10.2.3. Input Signals screenshot
10.2.3.1.P25 Phase I(C4FM) mode
10.2.3.1.1. Downlink

Agient Spectrum Analyzer - Channel Power

] RF
Center Freq 450.

ws]
#IFGain:Low
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SEMSE:EXT | ALIGNALITO 05:06:39 PM Nov 22, 2021

Center Freq: 450,006250 MHz Frequency
Trig: Free Run Avg|Hold:>515

#Atten: 30 dB

Radio Std: None

Radio Device: BTS

Ref 0.00 dBm

Iy ey ey e

Center 450 MHz
#Res BW 100 Hz

Channel Power

-0.74 dBm /8.1 kHz

Center Freq
450.006250 MHz

j-_\,,\\"u‘r"\,\‘l

g
Yt
L

LA A e AT

Span 50 kHz|ji’'i s

#VBW 1kHz Sweep FFT

Power Spectral Density

-39.82 dBm 1Hz

STATUS.

Low Frequency: 450.00625MHz

Agilent Spectrum Analyzer - Channel Power

I N ST
Center Freq 479.000000 MHz

Ref 0.00 dBm

‘.-_-"A-Jl'w‘J,,"-h-j-,|||¢““\‘h‘\_.r-.,-.l\‘l{,)'\.-f\-";-.

Center 479 MHz
#Res BW 100 Hz

Channel Power

-0.78 dBm /8.1 kHz

Center Freq: 479.000000 MHz
e Trig: Free Run
#Atten: 30 dB

SENSE:EXT ALTGN AUTC I05:09:27 Philoy 22, 2021

Radio Std: None Frequency

AvglHold:>5/5
Radio Device: BTS

#VBW 1kHz

Power Spectral Density

-39.86 dBm /Hz

STATUS

Middle Frequency: 479.0MHz
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Agient Spectrum Analyzer - Channel Power

SENSE:EXT ALTGN ALITO
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[05:33:54 PM Nov 22, 2021

Center Freq: 508993750 MHz
Trig: Free Run Avg|Hold:>5/5
#Atten: 40 dB

RF 500
L

Center Freq 508.993750 MHz
"

#IFGain:Low

Radio Std: None Frequency

Radio Device: BTS

Ref 0.00 dBm

Ay Aon,
Ra P m

!
i,

ol I;’J"f""’l"L"-"f1w'm‘l*“11\1]"'ﬂ-'“"['nm"' W

Center 509 MHz

#Res BW 100 Hz #VBW 300 Hz

Channel Power

-0.94 dBm /8.1 kHz -40.03 dBm

STATUS

LI a % £+
Moy randn e fidn, st

Power Spectral Density

Span 50 kHz/{/ (e}
Sweep FFT

IHz

High Frequency: 508.99375MHz

10.2.3.1.2. Uplink

Agilent Spectrum Analyzer - Channel Power
0 RF SO Al

Center Freq 455.006250 MHz

(.
#IFGain:Low

SENSE:EX
Center Freq: 465.006260 MHz
Trig: Free Run Avg|Heold:>10M0
#Atten: 50 dB

ALIGHAUTC

[03:53:16 PMMNOY 23, 2021

Radio Std: None Frequency

Radio Device: BTS

Ref 10.00 dBm

P ke
T n

Py Wal e

Center 455 MHz

#Res BW 100 Hz #VBW 300 Hz

Channel Power

-0.72 dBm /8.1 kHz

Center Freq
455.006250 MHz

IR STy

Span 50 kHz
Sweep FFT

Power Spectral Density

-39.80 dBm /Hz

STATUS

Low Frequency: 455.00625MHz
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Agilent Spectrum Analyzer - Channel Power

Center Freq 484.000000 MHz

#IFGain:Low

SEHSEEXNT

Centar Freq: 484 000000 MHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 50 dB

AT AUTO!
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D3:53:43 PMMNov 23, 2021

Radio Std: None Frequency

Radie Device: BTS

Ref 10.00 dBm

Channel Power

-0.75 dBm 8.1 kHz

’Jr-u"u""'""“'a

'.'-v".;.,[f<'1,n-~'i,_,':.31,..'.!"-\1,-.-1,-4-5-.,.A.

#VBW 300 Hz Sweep FFT

Freq Offset

Power Spectral Density o
Z

-39.83 dBm /Hz

STATUS

Middle Frequency: 484.0MHz

Agilent Spectrum Analyzer - Channel Power
( RF 508 AC

I
Center Freq 511.993750 MHz

#IFGain:Low

SEHSEEXNT

Ceanter Freq: §11.993750 MHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 50 dB

AT AUTO!

D3:54:01 PMMNov 23, 2021

Radio Std: None Frequency

Radie Device: BTS

Ref 10.00 dBm

ATAAL
“v"\ﬂ‘—\\-l_dﬂl.wl'-“lflvJ\I‘mull-d"'\_.‘-'-“ wtfir e Y

Center 512 MHz

Channel Power

-0.96 dBm 8.1 kHz

#VBW 300 Hz Sweep FFT

Freq Offset

Power Spectral Density o
Z

-40.04 dBm /Hz

STATUS

High Frequency: 511.99375MHz
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10.2.3.2.P25 Phase I1(H-DQPSK) mode

10.2.3.2.1. Downlink

Agilent Spectrum Analyzer - Channel Power
! RF 50 @ AT

Center Freq 450.006250 MHz

b
#IFGain:Low

SEMSE:EXT
Center Freq: 450.006250 MHz
i) Trig:Free Run Avg|Hold:>5/5
#Atten: 30 dB

ALIGN AT 05:10:26 PM Nov 22, 2021

Radio Std: Nene

Radio Device: BTS

Ref 0.00 dBm

ey T AT T R

Center 450 MHz
4Res BW 100 Hz

Channel Power

-0.78 dBm 79.8 kHz

i

VA
M‘.J!M.‘_nm,.,‘hl.lx,»bq.. oo P Tl

Span 60.49 kHz/[/ A

#VBW 1 kHz Sweep FFT
Power Spectral Density

-40.69 dBm /Hz

STATUS
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Frequency

Agilent Spectrum Analyzer - Channel Power
;i 1 AC

Center Freq 479.000000 MHz

#IFGain:Low — #Atten: 30 dB

Ref 0.00 dBm

“'\-\,*W“ 'M-\rm\"”‘rn,'m"-' £

Center 479 MHz
#Res BW 100 Hz

Channel Power

-0.79 dBm /9.8 kHz

Low Frequency: 450.00625MHz

SENSE:EXT| |
Center Freq: 479.000000 MHz
o1 Trig: Free Run Avg|Held:>5/5

ALIGN AUTO

I05:10: 10 PMNoy 22, 2021
Radio Std: None

Radio Device: BTS

T |M~ e Ol
!

A !J'!'l?r'llr.aup Honfthynt Ty Py

#/BW 1 kHz

Power Spectral Density

-40.70 dBm /Hz

STATUS

Frequency

Center Freq
479.000000 MHz

Middle Frequency: 479.0MHz
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Agient Spectrum Analyzer - Channel Power

SEMNSE:EXT | ALIGN AT O 05:34:28 PMNov 22, 2021
Center Freq 508.993750 MHz Center Freq: 508.993750 MHz Radio Std: None Frequency
Cp) Trig: Free Run Avg|Hold:>5/5
#IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref 0.00 dBm

e‘l,f‘*"nﬂ-'v."‘n,qr_,.m\'h-
I
I

I

1

f]
h‘"ﬂﬂ"".|"-.r"u.ﬂr' P "._,r]':.l.k o ,r"'h"|.\»’-.||""]n-‘U"“;"":[“”' "Jll

[ i l -
b ol e

Center 500 MHz ] Span 60.49 kHz|[FAHH
#Res BW 100 Hz #VBW 300 Hz Sweep FFT 7

Channel Power Power Spectral Density

-0.94 dBm /9.8 kHz -40.85 dBm /Hz

MSG STATUS

High Frequency: 508.99375MHz

10.2.3.2.2. Uplink

Agilent Spectrum Analyzer - Channel Power
: RF S09  AC SENSE:EXT| | ALIGNAUTO [03:55:20 PMNov 23, 2021
Center Freq 455.006250 MHz Center Freq: 455.006250 MHz Radio Std: None Frequency
G, Trig:Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 50 dB Radio Device: BTS

Ref 0.00 dBm

Center Freq

P S 455.006250 MHz

pevy ™

It ol ATt At P L P ¥ o ST NPT TRV

#Res BW 100 Hz #VBW 300 Hz Sweep FFT

Channel Power Power Spectral Density

-0.75 dBm /9.8 kHz -40.66 dBm /Hz

MSG STATUS

Low Frequency: 455.00625MHz
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Agilent Spectrum Analyzer - Channel Power
! RF 50 & C

Center Freq 484.00 .

Trig: Free Run

(v
#IFGain:Low #Atten: 50 dB

: 484.000000 MHz

Page 28 of 355

[03:55:04 PMNoy 23, 2021
Radio Std: None Frequency

Bvg[Hold:>10/10
Radio Device: BTS

Ref 0.00 dBm

\J"""_r'"*’\l'v’w"ﬂ!f‘ “'1"-)‘\.'.—.11

\

H

]
R AN e WAl

Center 484 MHz
HiRes BW 100 Hz
Channel Power

-0.76 dBm /9.8 kHz

#VBW 300 Hz

Center Freq
484.000000 MHz

Pl
AN Al M b A A A e A

Span 60.49 kHz
Sweep FFT

Power Spectral Density

-40.67 dBm /Hz

STATUS

Middle Frequency: 484.0MHz

SENSE EXT

Center Freq: 511.993750 MHz

Trig: Free Run

#IFGain:Low #Atten: 50 dB

D03:54:47 PMNow 23, 2021
Radio Std: None Frequency

Avg|Hold:>10/10
Radie Davice: BTS

Ref 0.00 dBm

7 e

i

ity e s

Center 512 MHz

Channel Power

-0.97 dBm 9.8 kHz

#VBW 300 Hz

Power Spectral Density

-40.88 dBm /Hz

Rl e T Al |

Sweep FFT

Freq Offset
0Hz

STATUS

High Frequency: 511.99375MHz



Report No.: E20211115129001-5

Agilent Spectrum Analyzer - Channel Power

Center Freq 508.996880 MHz

) Trig:Free Run
#IFGain:Low

Ref 0.00 dBm

Center 509 MHz
#Res BW 100 Hz

Channel Power

-0.90 dBm /4 kHz

SENSE:ERT ALIGN AUTO

CenterFreq: 508.996880 MHz
Avg|Hold:>5/5
RAtten: 40 dB

#/BW 300 Hz

Power Spectral Density

-36.92 dBm /Hz
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I05:29:20 PMHNoy 22, 2021

Radio Std: None Frequency

Radio Device: BTS

Center Freq
508.996880 MHz

Span 20 kHz
Sweep FFT

High Frequency: 508.99688MHz

10.2.3.3.2.  Uplink

Agilent Spectrum Analyzer - Channel Power
L RF

» 2 & AL
Center Freq 455.003130 MHz

[ )] Trig: Free Run
#IFGain:Low

SENSEEXT ALIGNAUTO

Center Freq: 455.003130 MHz

#Atten: 50 dB

Avg|Hold:>10/10

|03:56:23 PMNoy 23, 2021

Radio Std: None Frequency

Radio Device: BTS

Ref 0.00 dBm

P
AT -r Vi v

Center 455 MHz
#Res BW 100 Hz

Channel Power

-0.68 dBm /4 kHz

#VBW 300 Hz

Center Freq
455.003130 MHz

CF Step
10.000 kHz

Power Spectral Density

-36.70 dBm /Hz

Low Frequency: 455.00313MHz
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.Argilent Spectrum Analyzer - Channel Power

SENSE EXT [ TO  03i55:40 FMNoy 23, 2021
Center Freq 484. [][)0(](](] MHz Center Freq: 484.000000 MHz Radio Std: None
. Irg:FreaRun AvglHold:>10110
#IFGain:Low #Atten: 50 dB Radio Device: BTS

Ref 0.00 dBm

Center 4384 MHz Span 20 kHz
# #VBW 300 Hz Sweep FFT

Channel Power Power Spectral Density

-0.71 dBm 14 kHz -36.73 dBm /Hz

STATUS
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Frequency

CF Step
10,000 kHz

Freq Offset
0Hz

Middle Frequency: 484.0MHz

_ 5 SENSEENT BLINAUTO  [3i56:57 PMNov 23, 2021
Center Freq 511. 99638(] MHz Center Freq: 511.996880 MHz Radio Std: None
[ Trig: Free Run AvglHeld:>10/10
#IFGain:Low #Atten: 50 dB Radio Device: BTS

Ref 0.00 dBm

Center 512 MHz

#VBW 300 Hz
Channel Power Power Spectral Density

-0.91 dBm 4 kHz -36.93 dBm /Hz

STATUS

Frequency

CF Step
10.000 kHz

Freq Offset
0Hz

High Frequency: 511.99688MHz
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10.2.3.4.Analog FM (12.5kHz)
10.2.3.4.1. Downlink

Agilent Spectrum Analyzer - Channel Power

Center Freq 450.006250 MHz

#IFGain:Low

Ref 0.00 dBm

P AT

Center 450 MHz

Channel Power

-0.76 dBm /11 kHz

SENSE:ERT| I ALIGN AUTO

Center Freq: 450.006250 MHz
s Trig:Free Run
#Atten: 30 dB Radie Davice: BTS

#/BW 1 kHz
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05:12:16 PMNoy 22, 2021
Radio Std: None Frequency
Avg|Hold>5/5

Center Freq
450006250 MHz

Span 34.38 kHz
Sweep FFT

Power Spectral Density

-41.17 dBm /Hz

STATUS

Low Frequency: 450.00625MHz

[
#IFGain:Low

Ref 0.00 dBm

!
PRI "‘l]_‘,T.ﬂﬂ\,"‘.J"Jf '

Center 479 MHz
#Res BW 100 Hz

Channel Power

-0.78 dBm /11 kHz

SENSE:EXT| | ALIGN AUTO
Center Freq: 479.000000 MHz

7 Trig: Free Run

RAtten: 30 dB Radie Device: BTS

#/BW 1 kHz

I05:12:40 PMNoy 22, 2021
Radio 5td: None Frequency
Avg|Hold:>5/5

Center Freq
479.000000 MHz

I I ,
] L‘l\.l_‘,' \...,..:r.J*..,f.\.,.JFL.‘-r.Uﬁl,__\‘],‘*a

Span 34.38 kHz
Sweep FFT

Power Spectral Density

-41.20 dBm /Hz

STATUS

Middle Frequency: 479.0MHz
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Ag;ent Spectrum Analyzer - Channel Power

Center Freq 508. 98?50[1 MHz

#IFGain:Low
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SENSE:EXT ALIGN AUTO 05:32:48 PMMov 22, 2021

Center Freq: 508.993750 MHz
)] Trig: Free Run
#Atten: 40 dB

Radio Std: None Frequency

Avg|Hold:>515
Radio Device: BTS

Ref 0.00 dBm

Center 509 MHz
#Res BW 100 Hz

Channel Power

-0.94 dBm /11 kHz

s

Center Freq
508.987500 MHz

‘*(u
J

I
f\.u,ﬁ f'ff,l' fias

‘

#VEW 300 Hz

Power Spectral Density

-41.35 dBm /Hz

STATUS

High Frequency: 508.99375MHz

10.2.3.4.2.  Uplink

Agilent Spectrum Analyzer - Channel Power

> 1
Center Freq 455. 0[)6250 MHz

#IFGain:Low

SENSE:EXT ALIGNAUTO
Center Freq: 455.006250 MHz

Trig: Free Run Avg[Held>10/10
#Atten: 50 dB

P3i57:57 PMMNoy 23, 2021

Radio Std: None Frequency

Radio Device: BTS

Ref 0.00 dBm

Channel Power

-0.72 dBm 111 kHz

Center Freq
455 006250 MHz

ﬂ""‘l,;Vl}1’|.rh"1'.1"-.‘g‘~’r i w‘|‘\L¢J"J‘-r‘~.'r|ri|'*r|a'-J‘r”ll"r'.[ljllr;ﬁ""-,

CF Step
10.000 kHz

Span 55 kHz Auto Man

#VBW 300 Hz Sweep FFT
Freq Offset

Power Spectral Density o
r4

-41.14 dBm /Hz

STATUS

Low Frequency: 455.00625MHz
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Agilent Spectrum Analyzer - Channel Power

Center Freq 484.000000 MHz

#IFGain:Low

SENSE:EXT

Center Freq: 484.000000 MHz

Trig: Free Run Avg[Held>10/10
#Atten: 50 dB

Radio Std: None

Page 34 of 355

03;58:15 PMMNow 23, 2021
: Frequency

Radio Device: BTS

Ref 0.00 dBm

Channel Power

-0.76 dBm 711 kHz

#VBW 300 Hz

Power Spectral Density

Center Freq
484.000000 MHz

CF Step
10.000 kHz

s 55 kH
pan z Man

Sweep FFT e
Freq Offset
0 Hz

-41.17 dBm /Hz

STATUS

Middle Frequency: 484.0MHz

#IFGain:Low

SEHSEEXT BLIGN AUTO
Center Freq: 511.993750 MHz

Trig: Free Run Avg|Hold:=>10/10
HAtten: 50 dB

D3:58:30 PMMNov 23, 2021

Radio Std: None Frequency

Radio Device: BTS

Ref 0.00 dBm

1

L) 'TII.- Uit ',i"rll"rfl’ l"u‘['l'a\f Vil

Channel Power

-0.96 dBm /11 kHz

#VBW 300 Hz

Power Spectral Density

Center Freq
511.993750 MHz

CFStep
10.000 kHz

s 35 kH
pan z M

Sweep FFT Adto

Freq Offset
0 Hz

-41.37 dBm /Hz

STATUS

High Frequency: 511.99375MHz
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10.2.3.5.Analog FM (25kHz)
10.2.3.5.1. Downlink

Agilent Spectrum Analyzer - Channel Power

Center Freq 450.012500 MHz

L
#IF Gain:Low

Ref 0.00 dBm

Channel Power

-0.73 dBm /16 kHz

7 Trig: Free Run

| SENSE:EXT| |
Center Freq: 450.012500 MHz
Avg|Hold:>55
RAtten: 30 dB

#VBW 1 kHz

Power Spectral Density

42 77 dBm /Hz

ALTGN AUTC
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I05:13:52 PMHNoy 22, 2021

Radio 5td: None Frequency

Radie Device: BTS

Center Freq
450012500 MHz

Span 50 kHz
Sweep 680.7 ms

STATUS

Low Frequency: 450.0125MHz

Agilent Spectrum Analyzer - Channel Power
.

Center Freq 479.000000 MHz

Ref 0.00 dBm

1 ‘-,'\'""'tf oy ﬂ-‘"th.-"w

Center 479 MHz

Channel Power

-0.76 dBm /16 kHz

Cp Trig:Free Run
#IFGain:Low

| SENSE:EXT] |
Center Freq: 479.000000 MHz
Avg|Hold>55
#Atten: 30 dB

#/BW 1kHz

Power Spectral Density

-42.80 dBm /Hz

ALIGN AUTO

I05:14:18 PMHNoy 22, 2021
Radio Std: None Frequency

Radio Device: BTS

Center Freq
479.000000 MHz

-"‘h\llllli'l: 'ﬂ\,‘!‘\'i s

g
T

Span 50 kHz |/
Sweep 680.7 ms

STATUS

Middle Frequency: 479.0MHz
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Agilent Spectrum Analyzer - Channel Power

L 4F s06 ac [ SENSE:ERT [ | ALIGNAUTS  [5:32:11 PMNov 22,2021

Center Freq 508.987500 MHz Center Freq: §08.987500 MHz Radio Std: None Frequency
y) Trig:Free Run Avg|Hold=>5/5

#IFGain:Low #Atten: 40 dB Radie Device: BTS

Ref 0.00 dBm

J-.“--.r.-!rf‘»._,r'l.-\

| . 5.000 kHz
Center 509 MHz NI LGE (Auto Man

#/BW 1 kHz Sweep 680.7 ms

Freq Offset|

Channel Power Power Spectral Density 0 Ha

-0.90 dBm /16 kHz -42 95 dBm /Hz

MG STATUS

High Frequency: 508.9875MHz

10.2.3.5.2. Uplink

Agilent Spactrum Analyzer - Channel Power
T ] i SEMSE:EXT| BLIGNAUTO  [03:59:32 PMNov 23, 2021
Center Freq 455, 012500 MHz Center Fraq: 455.012500 MHz Radio Std: Nene Frequency
o) Trig: Free Run Avg|Hold: 810
#lFGain:Low #Atten: 50 dB Radio Device: BTS

Ref 0.00 dBm

Center Freq
455.012500 MHz

TRaT " ey Ve

Center 455 MHz
#VBW 1 kHz

Channel Power Power Spectral Density

-0.69 dBm /16 kHz -42.73 dBm /Hz

MSG STATUS

Low Frequency: 455.0125MHz
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Agilent Spactrum Analyzer - Channel Power

Center Freq 484.000000 MHz

#IFGain:Low

Center Freq: 484000000 MHz
Trig: Free Run
#Atten: 50 dB
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SENGEIEXT) BLIGNAUTO  [D4:00:02 PMNOY 23, 2021
Radio Std: None Frequency
AvglHold: 710

Radio Device: BTS

Ref 0.00 dBm

Center 484 MHz

Channel Power

-0.72 dBm 716 kHz

#VBW 1 kHz

Center Freq
484.000000 MHz

| 4
¥ ~,-.n-.‘L!I‘1\IJrJJ-.‘ = f-‘“'-ﬁl‘r-‘]-'l"\ vy

Span 50 kHz
Sweep 680.7 ms

Power Spectral Density

-42.76 dBm /Hz

STATUS

Middle Frequency: 484.0MHz

#IFGain:Low

Center Freq: 511987500 MHz
Trig: Free Run
#Atten: 50 dB

SEMSEEXT| ALIGNAUTO  [D4:00:16 PMNoy 23, 2021
Radio Std: None Frequency
AvglHold: 610

Radie Device: BTS

Ref 0.00 dBm

Center 512 MHz

Channel Power

-0.93 dBm /16 kHz

Center Freq
511987500 MHz

#/BW 1kHz

Power Spectral Density

-42.97 dBm /Hz

STATUS

High Frequency: 511.9875MHz
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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
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

| =}

MT/DL IN Dyg -l
MT/DL OUT Q————1—
ULIN @ jpe — —!

uLouT @ — —
N GR
ouT B

|

|

|

|

|

Master I
Unit(Mu) |
|

|

|

Spectrum Cable - able
LJAttenuation{d
analyzer

Figure 10.3-1 MU single device test connection diagram

Signal 2 cable 00000000 0o ______
Generator |
|
MT/DL IN Dl |
|
MT/DL OUTQO U|_|N@|:|<__J
uULIN®R [———Q@uL Fiberotptic
I uﬂo—c iber optic
ULOUT@:I——i I @ @ port
DL
N GOpeT -0 () n B
| MT/DL OUT
ouT ® I Optical
Expansion -
Master Unit(Fou) Remote Unit
Unit(MU) (RU)

Spectrum Cable *
P [JAttenuation T
analyzer

Figure 10.3-2 MU, FOU and RU system test connection diagram
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10.3.3. Test procedures
3.2 Measuring AGC threshold level

The AGC threshold is to be determined as follows.*

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 to the output of the EUT using appropriate attenuation
a5 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.

o) Repeat the procedure with the remaining test signal.
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10.3.4. Test results
Test Date (yy-mm-dd): 2021-11-26
Normal condition: Temp: 27.7°C, Humid:39%, Atmospheric Pressure:101kpa
Supply Voltage: DC -48V

10.3.4.1.MU single device test
10.3.4.1.1. Downlink

Test Signal output power EUT Input cable EUT Corrected EUT Corrected
frequency (dBm) loss (dB) Input power (dBm) | Output power (dBm)
-73.4 1.1 -74.5 30.5
-72.4 1.1 -73.5 315
-71.4 1.1 -72.5 325
-70.4 11 -71.5 335
-69.4 11 -70.5 34.5
Downlink
-68.4 11 -69.5 355
479.0MHz
-67.4 11 -68.5 355
-66.4 11 -67.5 355
-65.4 11 -66.5 355
-64.4 11 -65.5 355
-63.4 11 -64.5 355
36

w
(O}

w
D

w
w

w
=

w
o

Output power level (dBm)
w
N

N
\e}

N
(0]

-74.5 -73.5 -72.5 -71.5 -70.5 -69.5 -68.5 -67.5 -66.5 -65.5 -64.5

Input power level (dBm)
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10.3.4.1.2. Uplink
Test Signal output power EUT Input cable EUT Corrected EUT Corrected
frequency (dBm) loss (dB) Input power (dBm) | Output power (dBm)
-78.4 1.1 -79.5 24.7
-77.4 1.1 -78.5 25.7
-76.4 1.1 =775 26.7
-75.4 1.1 -76.5 21.7
-74.4 11 -75.5 28.8
Uplink
-73.4 11 -74.5 29.8
484.0MHz
-72.4 11 -73.5 29.8
-71.4 11 -72.5 29.8
-70.4 11 -71.5 29.8
-69.4 11 -70.5 29.8
-68.4 11 -69.5 29.8
32
30
B
[=1]
T 28
©
>
K-
@ 26
3
o
Q.
5
)
=3
(@]
22
20

-79.5 -785 -77.5 -76.5 -75.5 -74.5 -73.5 -72.5 -71.5 -70.5 -69.5

Input power level (dBm)
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10.3.4.2.System test
10.3.4.2.1. Uplink

Test Signal output power EUT Input cable EUT Corrected EUT Corrected
frequency (dBm) loss (dB) Input power (dBm) | Output power (dBm)
-78.7 11 -79.8 244
-77.7 11 -78.8 255
-76.7 11 -77.8 26.5
-75.7 11 -76.8 27.5
-74.7 11 -75.8 28.6
Uplink
-73.7 11 -74.8 29.6
484.0MHz
-72.7 11 -73.8 29.6
-71.7 11 -72.8 29.6
-70.7 11 -71.8 29.6
-69.7 1.1 -70.8 29.6
-68.7 1.1 -69.8 29.6
32
30

N
(0]

Output power level (dBm)
N N
H (@)

N
N

N
o

-79.8 -78.8 -77.8 -76.8 -75.8 -74.8 -73.8 -72.8 -71.8 -70.8 -69.8

Input power level (dBm)
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10.4. Out-of-band rejection

Test requirement: KDB 935210 DOS5 clause 4.3
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 passband. 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

Cable

=]

MT/DL IN Dl g |
MT/DL OUT Qf—————
ULIN @ e — —!

ULouT @ — —,
N GR
ouT B

I

I

I

I

I

Master |
Unit(mu) |
I

I

I

Spect Cable .
analyzer

Figure 10.4-1 MU single device test connection diagram

Signal 2 Cable
Generator

MT/DL IN D e

MT/DL OUTQA uLIN @ e —
ULIN®R [———Q@uL Fiberotptic
| o port O 0 qiber optic
ULOUT@:I——i | © @ port
DL
N GOpe1 I —>a @B
| MT/DL OUT
our ® I Optical
Expansion -
il Unit(FOU) Remote Unit

|
|
Unit(Mu) I (RU)
|
|
|

Spectrum Cable *
P [JAttenuation[1&
analyzer

Figure 10.4-2 MU, FOU and RU system test connection diagram
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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) Frequency range = + 250 % of the manufacturer’s specified pass band.
2) The CW amplitude shall be 3 dB below the AGC threshold (see 4.2), and shall not activate the
AGC threshold throughout the test.
3) Dwell time = approximately 10 ms.
4) Frequency step = 50 kHz.

¢) Connect a spectrum analyzer to the output of the EUT using appropriate attenuation.

d) Set the RBW of the spectrum analyzer to between 1 % and 5 % of the manufacturer’s rated passband,
and VBW =3 x RBW.

¢) 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.
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10.4.4. Test results
Test Date (yy-mm-dd): 2021-11-26~11-27
Normal condition: Temp: 27.7~27.8°C, Humid:39~40%, Atmospheric Pressure:101kpa
Supply Voltage: DC -48V

10.4.4.1.MU single device test

RBW VBW Peak frequency Peak power 20dB BW

(kHz2) (kHz) (MHz2) (dBm) (MHz)
(1) Downlink

1000 3000 483.6 31.93 64.5
(2) Uplink

1000 3000 475.0 27.52 64.3

10.4.4.2.System test

RBW VBW Peak frequency Peak power 20dB BW

(kHz) (kHz) (MHz2) (dBm) (MH2z)
(3) Uplink

1000 3000 481.0 27.83 64.4
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10.4.5. Test screenshot
10.4.5.1.MU single device test

Agilent Spectrum Analyzer - Swept 5A

ALGNAUTO  D1:45:57 PMNoy 26, 2021
Avg Type: Log-Pwr TRACE
Avg|Held:> 100100 TYPE

Ext Gain: -30.80 dB ta Average/Hold
Mkr1 483.6 MHz .
31.930 dBm

Meas Setup

Average Type
Pwr (RMS) »
Auto Man

| 64.5 MHz

N dB Points
-20.00 dB
off

J ‘ PhNoise Opt
PRUI T SUTP RTRRRTIPRRY AP AR TP S etk ugs o ARy Fast Tuning »

Auto Man

ADC Dither
Medium »
Auto Man

Center 481.0 MHz Span 200.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

STATUS

Downlink:

Agilent Spectrum Analyzer - Swept 5A
T RE SO0 AC

SEMSE:EXT ALIGH ALITO 10:20:02 AMNow 27, 2021

= = - - : = Meas Setup
N dB -20.00 dB Trig: Free Run 2:&;:?::-']33;?5' T'?:'PEE“
Atten: 20 dB Ext Gain: -30.80 dB = Average/Hold
Mkr1 475.0 MHz R

100
Ref 33.80 dBm 27.520 dBm

Average Type
T Pwr (RMS) »
i - Auto Man

‘—? 0.00 dB
| 64.3 MHz

‘ N dB Points
-20.00 dB
Off

Limits»

shorrgtta S Lot et gt At VAo - PhNoise Opt

e btad g, Fast Tuning »
Auto Man

ADC Dither
Medium »

Center 484.0 MHz Span 200.0 MHz
#Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 1.00 ms (1001 pts)

STATUS

Uplink
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10.4.5.2.System test

Agilent Spectrum Analyzer - Swept SA
RF 50 0 AC | SENSEEXT ALIEN AUTO 03:08:08 PM Moy 27, 2021

N - " Avg Type: Log-Pwr TRACE Meas Setup
e PNO: Fast L, 1rg:FresRun A:§|H:'|’:p13§mo TYPE'
IFGain:Low Atten: 30 dB Ext Gain: -30.80 dB ET Avengemw
Mkr1 481.0 MHz .

100
Ref 47.80 dBm 27.826 dBm

Average Type
Pwr (RMS) »
Auto Man

N dB Points
-20.00 dB
off

PhNoise Opt
Fast Tuning »

bt A, sttt ok sttt Im-hdw.»ﬂm«-.w_.-__m-..m o RSN [P Auto Man

ADC Dither
Medium »

Auto Man

Center 484.0 MHz Span 200.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

STATUS

Uplink
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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 90.219 (¢)(4)(ii)
FCC PART 90.219 (¢)(4)iii)

Test Method: KDB 935210 D05 clause 4.4

10.5.1. Requirements
10.5.1.1.Emission mask

According to KDB 935210 D05 clause 4.4 requirement:
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), clause (c), clause (d) and clause (e) in FCC PART 90.210 are used, except as indicated else
where 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.

§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.
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ArpucasLE Emission Masks

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

Frequency band (MHz) pass filter pass filter

Below 257 Aor B AorC

25-50 B c

T72-Th B c

150-1742 B,D orE C.DorE

150 paging only B C

220-222 F F

2151223 B, D, orE C.D,orE

450 paging only B =

B06-800/851-8545 B H

B09-824/854-86935 B, D D, G.

B96-901/935-940 I J

902-928 K K

929-930 B G

49404990 MHz LorM LorM

5850-5925%

All other bands B C

NOTE: Emission Mask B and Mask C —25 kHz channel;
Emission Mask D—12.5 kHz channel;
Emission Mask E—6.25kHz;

10.5.1.1.1. Emission Mask B

(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:

10.5.1.1.2. Emission Mask C

(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:
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(1) On any frequency removed from the center of the authorized bandwidth by a
displacement frequency (fy in kHz) of more than 5 kHz, but not more than 10 kHz: At least
83 log (f4/5) dB;

(2) On any frequency removed from the center of the authorized bandwidth by a
displacement frequency (f; in kHz) of more than 10 kHz, but not more than 250 percent of

the authorized bandwidth: At least 29 log (f;2/11) dB or 50 dB, whichever is the lesser
attenuation:

(3) 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.

10.5.1.1.3. Emission Mask D

(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 fy: Zero dB.

(2) On any frequency removed from the center of the authorized bandwidth by a
displacement frequency (f; 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.

10.5.1.1.4. Emission Mask E

(e) Emission Mask E—6.25 kHz or less channel bandwidth equipment. For
transmitters designed to operate with a 6.25 kHz or less 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 3.0 kHz
removed from fy: Zero dB.
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(2) On any frequency removed from the center of the authorized bandwidth by a
displacement frequency (f4 in kHz) of more than 3.0 kHz but no more than 4.6 kHz: At
least 30 + 16.67(f;—3 kHz) or 55 + 10 log (P) or 65 dB, whichever is the lesser
attenuation.

(3) On any frequency removed from the center of the authorized bandwidth by more
than 4.6 kHz: At least 55 + 10 log (P) or 65 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.

10.5.1.2.0ccupied bandwidth
10.5.1.2.1. FCC PART 2.1049(c)

52.1049 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.
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10.5.1.2.2. FCC PART 90.219 (¢)(4)(ii)

(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:fanww.echr gowegi-binfesd-id« PSI0=2087 chedeefabbBdd 2e95530ad4e058m c=ruednode= pi47_5.90&rgn=div5

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

(iii) 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 H Cable
Generator

MT/DL IN Dl g |
MT/DL OUT Qf————
ULIN @ e — —!

uLouT @ — —
N GR
out ®fp

|

|

|

|

|

Master |
Unit(Mu) |
|

|

|

Spectrum Cable - -
analyzer

Figure 10.5-1 MU single device test connection diagram

Signal 3 Cable
Generator

MT/DL IN D e

MT/DL OUTQA uLIN @ e —
ULIN®R [———Q@uL Fiberotptic
| @uﬂo—c @iberoptic
uLoutT®p — - | port
I DL
N GOpe 1 ! —a @p
| MT/DL OUT
ouT ® I Optical
Expansion -
Master Unit(FOU) Remote Unit
Unit(MU) (RU)

Spect Cable, *
analyzer

Figure 10.5-2 MU, FOU and RU system test connection diagram
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10.5.3. Test procedures

a)
b)

c)
d)

€)

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 16KOF3E, 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 [RE] (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:

10.5.4.1.Emission mask

2021-11-22 to 2021-12-07

Temp: 24.5~27.7°C, Humid:36~45%, Atmospheric Pressure:101kpa

DC -48V

10.5.4.1.1. MU single device test
10.5.4.1.1.1. P25 Phase I(C4FM) mode

Page 55 of 355

Carrier frequency Input signal status Limit Test Data Result
(1) Downlink transmit mode
with the input signal amplitude set See clause
Low frequency: the AGC threshold Mask D 10.55.1.1.1.1 PASS
450.00625 MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask D 10.5.5.1.1.1.1 PASS
with the input signal amplitude set See clause
Mid frequency: the AGC threshold Mask D 10.5.5.1.1.1.1 PASS
479.0 MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask D 1055.1.1.1.1 PASS
with the input signal amplitude set See clause
High frequency: the AGC threshold Mask D 10.5.5.1.1.1.1 PASS
508.99375MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask D 10.55.1.1.1.1 PASS
(2) Uplink transmit mode
with the input signal amplitude set See clause
Low frequency: the AGC threshold Mask D 10.5.5.1.1.2.1 PASS
455.00625 MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask D 10.5.5.1.1.2.1 PASS
with the input signal amplitude set See clause
Mid frequency: the AGC threshold Mask D 10.55.1.1.2.1 PASS
484.0 MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask D 1055.1.1.2.1 PASS
with the input signal amplitude set See clause
High frequency: the AGC threshold Mask D 10.5.5.1.1.2.1 PASS
511.99375MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask D 10.55.1.1.2.1 PASS
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10.5.4.1.1.2. P25 Phase 11(H-DQPSK) mode
Carrier frequency Input signal status Limit Test Data Result
(3) Downlink transmit mode
with the input signal amplitude set See clause
Low frequency: the AGC threshold Mask D 10.5.5.1.1.1.2 PASS
450.00625 MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask D 10.5.5.1.1.1.2 PASS
with the input signal amplitude set See clause
Mid frequency: the AGC threshold Mask D 10.5.5.1.1.1.2 PASS
479.0 MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask D 1055.1.1.1.2 PASS
with the input signal amplitude set See clause
High frequency: the AGC threshold Mask D 10.5.5.1.1.1.2 PASS
508.99375MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask D 105.5.1.1.1.2 PASS
(4) Uplink transmit mode
with the input signal amplitude set See clause
Low frequency: the AGC threshold Mask D 10.5.5.1.1.2.2 PASS
455.00625 MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask D 105.5.1.1.2.2 PASS
with the input signal amplitude set See clause
Mid frequency: the AGC threshold Mask D 10.5.5.1.1.2.2 PASS
484.0 MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask D 10.5.5.1.1.2.2 PASS
with the input signal amplitude set See clause
High frequency: the AGC threshold Mask D 10.5.5.1.1.2.2 PASS
511.99375MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask D 105.5.1.12.2 PASS
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10.5.4.1.1.3. 6.25kHz Analog FM mode
Carrier frequency Input signal status Limit Test Data Result
(5) Downlink transmit mode
with the input signal amplitude set See clause
Low frequency: the AGC threshold Mask E 10.5.5.1.1.1.3 PASS
450.00313 MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask E 10.5.5.1.1.1.3 PASS
with the input signal amplitude set See clause
Mid frequency: the AGC threshold Mask E 10.5.5.1.1.1.3 PASS
479.0 MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask E 1055.1.1.13 PASS
with the input signal amplitude set See clause
High frequency: the AGC threshold Mask E 10.5.5.1.1.1.3 PASS
508.99688MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask E 105.5.1.1.1.3 PASS
(6) Uplink transmit mode
with the input signal amplitude set See clause
Low frequency: the AGC threshold Mask E 10.5.5.1.1.2.3 PASS
455.00313 MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask E 105.5.1.1.2.3 PASS
with the input signal amplitude set See clause
Mid frequency: the AGC threshold Mask E 10.5.5.1.1.2.3 PASS
484.0 MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask E 10.5.5.1.1.2.3 PASS
with the input signal amplitude set See clause
High frequency: the AGC threshold Mask E 10.5.5.1.1.2.3 PASS
511.99688MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask E 105.5.1.12.3 PASS
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10.5.4.1.1.4. 12.5kHz Analog FM mode
Carrier frequency Input signal status Limit Test Data Result
(7) Downlink transmit mode
with the input signal amplitude set See clause
Low frequency: the AGC threshold Mask D 10.5.5.1.1.1.4 PASS
450.00625 MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask D 105.5.1.1.1.4 PASS
with the input signal amplitude set See clause
Mid frequency: the AGC threshold Mask D 10.5.5.1.1.1.4 PASS
479.0 MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask D 1055.1.1.1.4 PASS
with the input signal amplitude set See clause
High frequency: the AGC threshold Mask D 10.5.5.1.1.1.4 PASS
508.99375MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask D 105.5.1.1.1.4 PASS
(8) Uplink transmit mode
with the input signal amplitude set See clause
Low frequency: the AGC threshold Mask D 10.5.5.1.1.2.4 PASS
455.00625 MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask D 105.5.1.1.2.4 PASS
with the input signal amplitude set See clause
Mid frequency: the AGC threshold Mask D 10.5.5.1.1.2.4 PASS
484.0 MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask D 10.5.5.1.1.2.4 PASS
with the input signal amplitude set See clause
High frequency: the AGC threshold Mask D 10.5.5.1.1.2.4 PASS
511.99375MHz with the input signal amplitude set See clause
3 dB above the AGC threshold Mask D 105.5.1.1.2.4 PASS
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10.2.3.3.Analog FM (6.25kHz)
10.2.3.3.1. Downlink

Agilent Spectrum Analyzer - Channel Power

o T T I SENGE EX | T LIEALTD 18108 Mty 22, 2021
Center Freq 450.003130 MHz Center Freq: 450.003130 MHz Radio Std: None Frequency

[ Trig: Free Run Avg|Hold:>5/5
#IFGain:Low #Atten: 30 dB Radio Davice: BTS

Ref 0.00 dBm

Center Freq
450003130 MHz

Span 20 kHz
#VBW 300 Hz Sweep FFT

Channel Power Power Spectral Density

-0.70 dBm /4 kHz -36.72 dBm /Hz

MSG STATUS

Low Frequency: 450.00313MHz

SENSE:EXT| | ALIGNAUTC  |05:18:23 PMHNoy 22, 2021
Center Freq: 479.000000 MHz Radio 5td: None Frequency
) Trig:Free Run Avg|Held:>5/5
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref 0.00 dBm

Center Freq
479.000000 MHz

Fivaav v

h

Span 20 kHz
#Res BW 100 Hz #VBW 300 Hz Sweep FFT

Channel Power Power Spectral Density

-0.73 dBm /4 kHz -36.75 dBm /Hz

MSG STATUS

Middle Frequency: 479.0MHz




