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Plot 8-115. Equivalent Isotropic Radiated Power Plot
(NR_n48_1C_10M_64QAM — Low Channel, Port 0)
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Plot 8-116. Equivalent Isotropic Radiated Power Plot
(NR_n48_1C_10M_64QAM — Low Channel, Port 1)
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Plot 8-117. Equivalent Isotropic Radiated Power Plot

(NR_n48_1C_10M_64QAM — Low Channel, Port 2)
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Plot 8-118. Equivalent Isotropic Radiated Power Plot
(NR_n48_1C_10M_64QAM — Low Channel, Port 3)
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Plot 8-119. Equivalent Isotropic Radiated Power Plot
(NR_n48_1C_20M_16QAM — High Channel, Port 0)
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Plot 8-121. Equivalent Isotropic Radiated Power Plot

Plot 8-122. Equivalent Isotropic Radiated Power Plot
(NR_n48_1C_20M_16QAM — High Channel, Port 2) (NR_n48_1C_20M_16QAM — High Channel, Port 3)
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Plot 8-123. Equivalent Isotropic Radiated Power Plot Plot 8-124. Equivalent Isotropic Radiated Power Plot
(NR_n48_1C_30M_16QAM — Low Channel, Port 0) (NR_n48_1C_30M_16QAM — Low Channel, Port 1)
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Plot 8-125. Equivalent Isotropic Radiated Power Plot

(NR_n48_1C_30M_16QAM — Low Channel, Port 2)

Plot 8-126. Equivalent Isotropic Radiated Power Plot
(NR_n48_1C_30M_16QAM — Low Channel, Port 3)
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Plot 8-127. Equivalent Isotropic Radiated Power Plot

Plot 8-128. Equivalent Isotropic Radiated Power Plot
(NR_n48_1C_40M_16QAM — Mid Channel, Port 0) (NR_n48_1C_40M_16QAM — Mid Channel, Port 1)
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Plot 8-130. Equivalent Isotropic Radiated Power Plot
(NR_n48_1C_40M_16QAM — Mid Channel, Port 3)

Plot 8-129. Equivalent Isotropic Radiated Power Plot
(NR_n48_1C_40M_16QAM — Mid Channel, Port 2)

Frequengy v Frequency v
KEYSIGHT ot R 0 Tig Porede € KEYSIGHT Jmut £ Qe fo < G
Couping AC Gate L0 Caplng AC  CorrCCor o
RT o i o0 Rel- Ext (S} RT o e i Froq Ref-Ext(S)  #PNO Fast HFGaim Low  CC Info Dowlink
NFE OF

sl HIF Gain' Low 56 Infe: Downink
NFE: Off

Ref Value 30.00 dBm

Ref Value 30.00 dBm

Center 3.60500 GHz #Video BW 300.00 kHz* $Span 20 MHz| Canter 3,69500 GHz #ideo BW 300.00 kHz* Span 20 MHz|
[#Res BW 100.00 kHz Sweep 1.00 ms (1001 pts)| #Res BW 100,00 kHz Sweep 1.00 ms (1001 pts)|
Total Channel Power Component Carier Carrier Power Component Carrier
Total Power Speciral Density dBn Hz

Total Power Speciral Densily

e . 5 (REOBEEEESE W

> wea| (W]
Plot 8-131. Equivalent Isotropic Radiated Power Plot

Plot 8-132. Equivalent Isotropic Radiated Power Plot
(LTE_B48_2C_5M+5M_16QAM — High Channel, Port 0)

(LTE_B48_2C_5M+5M_16QAM — High Channel, Port 1)
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Plot 8-133. Equivalent Isotropic Radiated Power Plot
(LTE_B48_2C_5M+5M_16QAM — High Channel, Port 2)
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Plot 8-135. Equivalent Isotropic Radiated Power Plot
(NR_n48 2C_10M+10M_QPSK — Mid Channel, Port 0)
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Plot 8-137. Equivalent Isotropic Radiated Power Plot
(NR_n48_2C_10M+10M_QPSK — Mid Channel, Port 2)
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Plot 8-136. Equivalent Isotropic Radiated Power Plot
(NR_n48 _2C_10M+10M_QPSK — Mid Channel, Port 1)
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Plot 8-134. Equivalent Isotropic Radiated Power Plot
(LTE_B48_2C_5M+5M_16QAM — High Channel, Port 3)
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Plot 8-138. Equivalent Isotropic Radiated Power Plot
(NR_n48_2C_10M+10M_QPSK — Mid Channel, Port 3)
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Plot 8-139. Equivalent Isotropic Radiated Power Plot
(NR_n48_2C_10M+20M_16QAM — Low Channel, Port 0)
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Plot 8-141. Equivalent Isotropic Radiated Power Plot
(NR_n48 2C_10M+20M_16QAM — Low Channel, Port 2)
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Plot 8-143. Equivalent Isotropic Radiated Power Plot
(NR_n48_2C_10M+30M_16QAM — Mid Channel, Port 0)
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Plot 8-140. Equivalent Isotropic

#Video BW 620.00 kHz*

Component Carrier

Ref Value 30.00 dBm

I ,J‘Jf‘.'ulr""\'}\ IM

#Video BW 1.5000 MHz*
5

Compenent Carrier

Frequency v
565000000 GHz

Carrier Power

Radiated Power Plot
(NR_n48_2C_10M+20M_16QAM — Low Channel, Port 1)

Frequency v |-

Span 60 Mz
Sweep 1.00 ms (1001 pts)

Carrier Power

v

Carrier Reference
Frequency

Setings

weep 1.00 ms (1001 pts)

Carrier Power

28,14 dBmi10

50 .

Plot 8-144. Equivalent Isotropic Radiated Power Plot
(NR_n48_2C_10M+30M_16QAM — Mid Channel, Port 1)
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Plot 8-145. Equivalent Isotropic Radiated Power Plot
(NR_n48_2C_10M+30M_16QAM — Mid Channel, Port 2)
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Plot 8-147. Equivalent Isotropic Radiated Power Plot
(NR_n48_2C_20M+20M_64QAM — High Channel, Port 0)
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Plot 8-149. Equwalent Isotropic Radiated Power Plot
(NR_n48_2C_20M+20M_64QAM — High Channel, Port 2)
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Plot 8-146. Equivalent Isotropic Radiated Power Plot
(NR_n48_2C_10M+30M_16QAM — Mid Channel, Port 3)
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Plot 8-148. Equwalent Isotropic Radiated Power Plot
(NR_n48 2C_20M+20M_64QAM — High Channel, Port 1)

Frequency T

Span 80 MHz|
ms (1001 pts)|

Plot 8-150. Equwalent Isotropic Radiated Power Plot
(NR_n48_2C_20M+20M_64QAM — High Channel, Port 3)
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Plot 8-151. Equivalent Isotropic Radiated Power Plot
(NR_n48_2C_10M+40M_256QAM — Low Channel, Port 0)
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Plot 8-153. Equivalent Isotropic Radiated Power Plot
(NR_n48 2C_10M+40M_256QAM — Low Channel, Port 2)
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Plot 8-155. Equivalent Isotropic Radiated Power Plot
(NR_n48_2C_20M+40M_256QAM — Low Channel, Port 0)

Input 750 0
Comaciions
Freq ol Ext(S)  4PNO: Fast

PCTEST

Atten’ 16 dB
Preamp: Off

Trig Periodc
Gato: LO
HIF Gain: Low

Gamer Rf Fr
AwglHold: 1001100
CC Infe: Downink

Ref Value 30.00 dBm

#ideo BW 1.6000 MHz*

Sweep 1.00 ms (1001 pis)

Component Carrier Canier Power

0 Aten 1648
Proamp: O

Trig Pericdic
Gate: LO
#E Gain’ Low

#Video BW 1.6000 MHz*

-41.48 dBm/Hz

e 1648
Proamp: Off
) PN Fast

Tiig Periodic
Gate: LO
HIF Gain' Low

Mgl 1601100
€C Infa: Downlink

Ref Value 30.00 dBm

"F

Mtaret )

#Video BW 2.0000 MHz'

Component Carier Carier Power

Frequency v |- -

KEYSIGHT [nput &

Ao Ao

1 Graph

Scale/Div 10.0 dB

Canter 3.56750 GHz
HiRes BW 510.00 kHz

Total Channel Power

5GNR 1

|Channel Power

KEYSIGHT 1_”9'“‘_“’: nc
Couping:

BU o= s At

Frequency v

1 Graph
Scale/Div 10.0 dB

Canter 3.56750 GHz
#Res BW 510.00 kHz

Total Channel Power

Total Power Speciral Density

Frequency

KEYSIGHT :]FIK‘RF 0
Cauping
LI o lh_)r'\: Aﬂu

Center 3.57500 GHz
#Res BW 620,00 kHz

Total Channel Power

Total Power Speciral Density

BT epe [OUPIGAC

Total Power Speciral Density

Inpul Z 500

Plot 8-154
(NR_n48_2C

Inpul Z 500
Coraciions On
Froq Rof- Ext(S)  PND Fast

+

InpulZ 500 Aten 1608
Corections: On Preamp: OFF
Freq Rof: ExI[S)  #PNO Fast

Trig: Periodc.
Galz LO
HIF Gain: Low

Ref Value 30.00 dBm

#Video BW 1.6000 MHz*

Frequency v

Gamer Ref Frag; 3575000000 Grz
jHold: 1001100
CC Info: Downli

Sweep 1.00 ms (1001 pts)

Component Carrler

Aftan 16 dB
ns O Praamp:
SEXl(S) PO Fast

Trig: Periodic
Galz LD
HIF Gain: Low

#Video BW 1.6000 MHz*

Carrier Power

Plot 8-152. Equivalent Isotropic Radiated Power Plot
(NR_n48_2C_10M+40M_256QAM — Low Channel, Port 1)

Frequency v |-

Carmer Ref Fraq: 3575000000 GHz
Hold: 1001100
GG Info: Downlink

Span 100 NHz]

Sweep 1.00 ms (1001 pts)

Component Carrier

fiten 168
Froamp: OF

T Periodc  Carmer ol Fru

#IF GainLow GG Info: Downli

Ref Value 30.00 dBm

#Video BW 2.0000 MHz*

Carrier Power

. Equivalent Isotropic Radiated Power Plot
_10M+40M_256QAM — Low Channel, Port 3)

Frequency T

i 3580000000 GHz
Galz LO Hold: 1001100

Span 120 MHZ]

Sweep 1.20 ms (1001 pts)|

Compenent Carrier

Carrier Power

Plot 8-156. Equivalent Isotropic Radiated Power Plot
(NR_n48_2C_20M+40M_256QAM — Low Channel, Port 1)

FCC: A3LRT4401-48A

Z\ PCTEST

MEASUREMENT REPORT
(Class Il Permissive Change)

ANt

Approved by:

Test Report S/N:

8K21101307-R4.A3L
© 2022 PCTEST

Test Dates:
10/15/2021 — 03/14/2022

EUT Type:
RRU(RT4401)

Technical Manager

Page 84 of 174

PK-QP-16-14 Rev.01
All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and

microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining additional
rights to this report or assembly of contents thereof, please contact INFO@PCTEST.COM.




N

5GNR 1
(Channel Power

KEYSIGHT input R

Center 3.57500 GHz
[#Res BW 620.00 kHz

2M

Tolal Channel Power 31.48 dBr

Total Power Speciral Density

!w)(u-?:e

Plot 8-157. Equivalent Isotropic Radiated Power Plot
(NR_n48_2C_20M+40M_256QAM — Low Channel, Port 2)
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(NR_n48_2C_30M+40M_QPSK — Mid Channel, Port 0)
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Plot 8-165. Equivalent Isotropic Radiated Power Plot
(NR_n48 2C_40M+40M_64QAM — High Channel, Port 2)
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Plot 8-166. Equivalent Isotropic Radiated Power Plot
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Plot 8-168. Equivalent Isotropic Radiated Power Plot
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Plot 8-171. Equivalent Isotropic Radiated Power Plot
(LTE_1C+NR_1C_20M+40M_QPSK - High Channel, Port 0)
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Plot 8-173. Equivalent Isotropic Radiated Power Plot
(LTE_1C+NR_1C_20M+40M_QPSK - High Channel, Port 2)
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Plot 8-175. Equivalent Isotropic Radiated Power Plot
(LTE_2C+NR_1C_10M+10M+10M_64QAM-Low Channel, Port 0)
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Plot 8-179. Equivalent Isotropic Radiated Power Plot
(LTE_2C+NR_1C_20M+20M+40M_16QAM-Mid Channel, Port 0)
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Plot 8-180. Equivalent Isotropic Radiated Power Plot
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FCC: A3LRT4401-48A

Z\ PCTEST

MEASUREMENT REPORT
(Class Il Permissive Change)

Approved by:
Technical Manager

ANt

Test Report S/N:
8K21101307-R4.A3L

Test Dates: EUT Type:
10/15/2021 — 03/14/2022 | RRU(RT4401)

Page 88 of 174

© 2022 PCTEST

PK-QP-16-14 Rev.01

All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining additional

rights to this report or assembly of contents thereof, please contact INFO@PCTEST.COM.




16raph
ScalelDiv 10.0d8

Center 3.62000 GHz
[*Res BW B820.00 kHz

nel?T

Plot 8-181. Equivalent Isotropic Radiated Power Plot
(LTE_2C+NR_1C_20M+20M+40M_16QAM-Mid Channel, Port 2)
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8.6 Peak To Average Power Ratio (PAPR)

Test Overview

A peak to average ratio measurement is performed at the conducted port of the EUT. The spectrum analyzers
Complementary Cumulative Distribution Function (CCDF) measurement profile is used to determine the largest
deviation between the average and the peak power of the EUT in a given bandwidth. The CCDF curve shows how
much time the peak waveform spends at or above a given average power level. The percent of time the signal
spends at or above the level defines the probability for that particular power level.

Test Procedure Used

ANSI C63.26 - Section 5.2.3.4.
KDB 971168 D01 v03r01 - Section 5.7

Test Setting

The measurement was made using a direct connection between the RF output of the EUT and the spectrum
analyzer. The spectrum analyzer settings were as follows:

The signal analyzer's CCDF function is enabled.

Frequency = carrier center frequency

Measurement BW = OBW or specified reference bandwidth

The signal analyzer was set to collect one million samples to generate the CCDF curve

The measurement interval was set depending on the type of signal analyzed. For continuous signals (>98%
duty cycle), the measurement interval was set to 1ms.

arDdE

Test Setup
The EUT and measurement equipment were set up as shown in the diagram below.

DU

TEST
LAPTOP

Figure 8-5. Test Instrument & Measurement Setup
Limit

Peak-to-average power ratio (PAPR) limit shall not exceed 13 dB for more than 0.1% of the time.

Test Notes

For multi carriers configuration, the QAM modulation worst case were found while operating with 16QAM mode
and only the worst case data were reported.
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PAPR (dB) Limit
Channel Port
QPSK 16QAM 64QAM 256QAM (dB)
0 8.43 9.13 8.54 8.47 <13
1 8.48 9.12 8.58 8.20 <13
Low
2 8.56 9.15 8.54 8.42 <13
3 8.44 9.07 8.56 8.47 <13
0 8.64 9.14 8.52 8.15 <13
, 1 8.56 9.27 8.61 8.35 <13
Middle
2 8.45 9.28 8.66 8.39 <13
3 8.60 9.33 8.47 8.43 <13
0 8.56 9.25 8.73 8.33 <13
, 1 8.13 9.26 8.70 8.31 <13
High
2 8.53 9.09 8.73 8.49 <13
3 8.50 9.06 8.42 8.41 <13

Table 8-43. Peak To Average Power Ratio Summary Data (NR_n48_1C_10M)

PAPR (dB) Limit
Channel Port
QPSK 16QAM 64QAM 256QAM (dB)
0 8.25 8.32 8.24 8.26 <13
1 8.16 8.21 8.20 8.18 <13
Low
2 8.17 8.34 8.22 8.16 <13
3 8.21 8.56 8.27 8.18 <13
0 8.34 8.52 8.30 8.44 <13
1 8.28 8.20 8.35 8.34 <13
Middle
2 8.27 8.45 8.27 8.54 <13
3 8.28 8.42 8.30 8.65 <13
0 8.42 8.42 8.48 8.68 <13
) 1 8.33 8.43 8.48 8.67 <13
High
2 8.32 8.40 8.48 8.71 <13
3 8.39 8.38 8.49 8.69 <13

Table 8-44. Peak To Average Power Ratio Summary Data (NR_n48_1C_20M)
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PAPR (dB) Limit
Channel Port
QPSK 16QAM 64QAM 256QAM (dB)
0 8.28 8.29 8.18 8.46 <13
1 8.27 8.44 8.13 8.46 <13
Low
2 8.32 8.29 8.24 8.48 <13
3 8.29 8.27 8.15 8.27 <13
0 8.22 8.23 8.18 8.25 <13
, 1 8.29 8.29 8.19 8.43 <13
Middle
2 8.30 8.43 8.21 8.26 <13
3 8.22 8.26 8.21 8.28 <13
0 8.18 8.22 8.21 8.26 <13
, 1 8.26 8.15 8.21 8.27 <13
High
2 8.26 8.11 8.18 8.24 <13
3 8.19 8.27 8.22 8.26 <13

Table 8-45. Peak To Average Power Ratio Summary Data (NR_n48_1C_30M)

PAPR (dB) Limit
Channel Port
QPSK 16QAM 64QAM 256QAM (dB)
0 8.40 8.26 8.29 8.25 <13
1 8.27 8.25 8.25 8.25 <13
Low
2 8.38 8.24 8.29 8.29 <13
3 8.25 8.21 8.26 8.32 <13
0 8.32 8.22 8.24 8.24 <13
1 8.30 8.22 8.19 8.22 <13
Middle
2 8.29 8.25 8.27 8.20 <13
3 8.37 8.23 8.28 8.24 <13
0 8.31 8.29 8.42 8.19 <13
) 1 8.33 8.27 8.26 8.30 <13
High
2 8.41 8.29 8.23 8.23 <13
3 8.39 8.30 8.19 8.19 <13

Table 8-46. Peak To Average Power Ratio Summary Data (NR_n48_1C_40M)
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PAPR (dB) Limit

Configuration
QPSK 16QAM (dB)
LTE 2C _5M+5M 8.55 8.38 <13

Table 8-47. Peak To Average Power Ratio Summary Data (LTE_B48 Multi Carrier)

PAPR (dB) Limit

Configuration
QPSK 16QAM (dB)
NR_2C_10M+10M 8.25 8.53 <13
NR_2C_10M+20M 8.39 8.07 <13
NR_2C_10M+30M 7.78 7.78 <13
NR_2C_20M+20M 8.31 8.37 <13
NR_2C_10M+40M 7.81 7.79 <13
NR_2C_20M+40M 7.80 7.81 <13
NR_2C_30M+40M 7.80 7.81 <13
NR_2C_40M+40M 8.21 8.24 <13

Table 8-48. Peak To Average Power Ratio Summary Data (NR_n48_Multi Carrier)

PAPR (dB) Limit

Configuration
QPSK 16QAM (dB)

LTE 1C_10M
+NR_1C_10M 8.33 8.16 <13

LTE _1C_20M
+NR 1C 40M 7.82 7.82 <13

LTE_2C_10M+10M
+NR 1C 10M 8.36 8.24 <13
LTE_2C_20M+20M

+NR 1C 40M 7.83 7.86 <13

Table 8-49. Peak To Average Power Ratio Summary Data (LTE_B48 + NR_n48_Multi-RAT)
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