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3.3 Occupied Bandwidth

3.3.1. Limit

FCC 47 CFR Part 90 Subpart S - §90.209 (a)
Each authorization issued to a station licensed under this part will show an emission designator

representing the class of emission authorized. The designator will be prefixed by a specified necessary
bandwidth. This number does not necessarily indicate the bandwidth occupied by the emission at any
instant. In those cases where §2.202 of this chapter does not provide a formula for the computation of
necessary bandwidth, the occupied bandwidth, as defined in part 2 of this chapter, may be used in lieu of
the necessary bandwidth.

3.3.2. Test Setup

3.3.3. Test Procedures

1) The measurement procedure follows ANSI C63.26-2015, clause 5.2.7
2) The RF output of the EUT, BS simulator and spectrum analyzer are connected via a power divider.
3) The nominal RBW of spectrum analyzer shall be in the range of 1% to 5% of the anticipated OBW,

and the VBW shall be set = 3 X RBW.
4) Record the measured results of 26dB and 99% bandwidth.

3.3.4. Test Result

Test Engineer Xu Dongxu Test Date 2021/04/19
Temperature 18.1°C Relative Humidity 45.9%
Pressure 105.2kPa Test Sample Selected | No.l
Frequency | Channel BW RB RB Bandwidth of 99% Power (MHz)
(MHz) No. (MHz) | Size | Offset QPSK 16-QAM 64-QAM
814.7 26697 6 0 1.09 | Fig.1 | 1.09 | Fig.2 | 1.09 | Fig.3
819.0 26740 1.4 6 0 1.08 | Fig4 | 1.08 | Fig.5 | 1.08 | Fig.6
823.3 26783 6 0 1.09 | Fig.7 | 1.08 | Fig.8 | 1.09 | Fig.9
815.5 26705 15 0 2.70 | Fig.10 | 2.68 | Fig.11 | 2.68 | Fig.12
819.0 26740 3 15 0 2.70 | Fig.13 | 2.68 | Fig.14 | 2.68 | Fig.15
822.5 26775 15 0 2.68 | Fig.16 | 2.68 | Fig.17 | 2.68 | Fig.18
816.5 26715 25 0 4.47 | Fig.19 | 447 | Fig.20 | 447 | Fig.21
819.0 26740 5 25 0 447 | Fig.22 | 449 | Fig.23 | 447 | Fig.24
821.5 26765 25 0 4.47 | Fig.25 | 447 | Fig.26 | 447 | Fig.27
819.0 26740 10 50 0 8.94 | Fig.28 | 8.94 | Fig.29 | 8.94 | Fig.30

Beijing Boomwave Test Service Co. Ltd

Tel: +86-010-64711866
Fax: +86-010-64711866-810

Page No.: 26 of 48




S g m

BOOMWAVE LAB

Report No: BWTR-2114-NAPCE
Revision: A

Spectrum

=

Ref Level 30.00 dim  Offset 7.10 dB & RBW 20 kM2

Spectrum

Ref Level 30.00 dibm

=

:
: T |

s | \

= [ l

4 sl %‘_A' Ay diptyln
i .“-"'lf H ll(ﬂu.wk
-50 dits

CF B14.7 MHz
—
"

LB JL

Spon 4.5 iz

Offset 7.10 db = RBW 20 kM2
= Att 5 oh - SWT S0 ms & VBW 50kHz  Mode Sweep = Att 5 oh - SWT S0 ms & VBW 50kHz  Mode Sweep
SGL Count 20,20 SGL Count 20,20
@ 1P Max (@17 Max
Mif1] 15.42 dBm| Mif1] 13.33 dBm|
1465750 MHz] B14.932100 MHz|
20di ™ Oce Bw 1,08 7FRB423 MHz| 20di Oce Bw 108 7FAB423 MHz|
M1
- T ;.AJ-WUc-kA)LJMMW\',: FRTTH TR A o

10 dBs e ¥ =
. ] {
/

10 b

. | l
Aw"‘”""’l

<30 ’.*
,..,u,-_é‘"uw "

CF B14.7 MHz
—
"

Spon 4.5 iz

LB JL

LAPR.Z0ZL  1E:1li8E

Fig.1

Fig.2

Spectrum

=

Ref Level 30.00 dim  Offset 7.10 dB & RBW 20 kM2

Spectrum

Ref Level 30.00 dibm

=

Gifset 7.10 08 = RDW 20 EHz
(S IS 0B @ SWT  SOms @ VOW S0kHZ  Mode Sweep (S IS 0B @ SWT  SOms @ VOW S0kHZ  Mode Sweep
SGL Count 20/20 SGL Count 20/20
1P% Max 1P% Max
Mif1] 1457 dAm| Mif1] 14,00 dRm|
B14.90670 MHz| B10.90000 MH |
20di Ty Bw 10087908423 MHz| 20di AT : B 1081910275 MHz|
i it II‘IL\ - i -\.;h-\ﬂ"ﬂrlnl“\a—-vhluhr-ﬁf
,, [?’ lLl ,, ]J H\
10 din J { 10 din |[ T[
-20 die . lu\m -20 die ] +
-30 i A Iuh)-t)kd"’- "ﬂ&.’ ' 30 db pesbud, Alll)hN U\L |'\'- Aandl
[ 7 i
Iy LYY fonmerll I,
S50 di 50 di
&0 &0
CF 814.7 IlH-'Zr 691 Ell SEBII 4.2 MHz CF 819.0 FlH-'Zr 691 Ell SEBII 4.2 MHz
L Jk 4 d L Jk 4 d

Fig.3

Fig4

Spectrum

=

Ref Level 30.00 dibm
= Att 5 b

Offset 7.10 db & RBW 20 kMz

@ SWT  S0ms @ VBW SOkHz  Mode Sweop

Spectrum

Ref Level 30.00 dibm

=

Offset 7.10 db & RBW 20 kMz

= Att IS 0b = SWT S0 ms & VBW 50kHz  Mode Sweep
SGL Count 20/20 SGL Count 20/20
| T | o
Mif1] 14,22 dBumn| Mif1] 14.15 dBm|
B1R.65350 MiHz| BLR.6ATS0 MHz]
20di 1 Oce Bw 1081910275 MHz| 20di T Oce Bw 1081910275 MHz|
S .‘;,;,JL....N i, m;.l S T‘M.m pk, n-‘]_
o J o IH
{f \1 : \\
20 20 T
vied Nl oy ..»L-J el
a0 A n .-Num s, g 30 o M W L
T W T H
W" i) TP e,
50 di 50 di
&0 &0

Spon 4.5 iz

Spon 4.5 iz

Fig.6

Beijing Boomwave Test Service Co. Ltd
Tel: +86-010-64711866
Fax: +86-010-64711866-810

Page No.: 27 of 48




S santia

BOOMWAVE LAB

Report No: BWTR-2114-NAPCE
Revision: A

Spectrum

=

Ref Level 30.00 dim  Offset 7.10 dB & RBW 20 kM2

Spectrum

Ref Level 30.00 dibm

=

Offset 7.10 db & RBW 20 kMz

0 f T
7

10 b

* / \

4 puid fidis W‘JH{

\‘JWV“’L" .

I ate 3500 @ SWT  50ms @ VBW 50kHz  Mode Sweep le 3500 @ SWT  50ms @ VBW 50kHz  Mode Sweep
S6L Count 20/20 SGL Count 20/20
(@17 M (@17 M
Mif1] 15.19 dBum| Mif1] 15.13 dBum|
BTT.95960 MHz| BFA. 70720 MHz|
20d - Oce B 1.0A79RA4ZT MHz| 20d Sl B 1081910275 MHz|
10 dga bbbl el e _— YT YL JREY (PP o AT

o ? {
[ |
. | |

- I I 7 2 oy, -
-t Py, L "'\Ldu‘; J
-50 -50
650 650
CF 823.3 m; 691 5 Span 4.2 MHz CF 823.3 m; 691 5 Span 4.2 MHz

Fig.7

Fig.8

Spectrum

=

Ref Level 30.00 dim  Offset 7.10 dB & RBW 20 kM2

L.,‘.L.g..:\.. Bel)

= At 5 0b =« SWT 50 ms & VBW 50 kHz  Mode Sweep
SGL Count 2020
| T
mif1] 14.00 dBm|
BED.11160 Miz|
20d Oce B

108 7HRR4ZI MHz|

o 7 Y
[

* J \

-30 A IWWJ
P i

50

60

CF 823.3 MHZ 691 pts Hpan 4.2 MHz
—
LB JL -

Spectrum

Ref Level 30.00 dibm
= Att 5 b

=

Offset 7.10 db & RBW 30 kMz

10 b

. [
el e

- SWT S0 ms & VBW 100 kHz  Mode Sweep
SGL Count 2020
| T
mif1] 13,13 dBm|
F16.7090 Mzl
20d Oce B 2696002619 MHz|
10 din Trn NS TR ;1‘1_
) /
I \

-30 et > s

....II

CS

50

60

CF 815.5 MHz 691 pts Hpan 9.0 MHz
L JL J !
Bate: 10.APR.2021 1E:26:26

Fig.9

Fig.10

Spectrum

=

Ref Level 30.00 dim  Offset 7.10 db & RBW 30 kM

le IS 0B @ SWT  S0ms e VBW 100 kH: Mode Sweep
S6L Count 20/20
| T
Mif1] 12.86 dium|
B15, 1070 MHz|
20di Oce Bw 2683068017 MHz|
M1
10 dir 'F'w..... -—"!“. bt w»-]
a

1

!

f
8
]

1

4 r’-MV!""‘nJ . L LT 'Awq
=0
&0
CF B15.5 MHz 691 pts Hpan 9.0 MHz
L I |

Spectrum

Ref Level 30.00 dibm

=

Offset 7.10 db & RBW 30 kMz

o att ISoB @ SWT  50ms & VBW 100 kHz  Mode Sweep
5GL Count 20/20
| o
Mif1] 12.61 dim|
B15.0100 MHz|
20di Qe Bw 2683068017 MHz|
1
10 din 3 |

. - il
[ \
* [ |
30 Fremran \.V‘JJ \'hwn_rh i

Hpan 9.0 MHz
— h
"
LB JL J -

Beijing Boomwave Test Service Co. Ltd
Tel: +86-010-64711866
Fax: +86-010-64711866-810

Page No.: 28 of 48




S santia

BOOMWAVE LAB

Report No: BWTR-2114-NAPCE
Revision: A

LB JL

Spectrum o Spectrum o
Ref Level 30.00 dibm Offset 7.10 db & RBW 30 kMz Ref Level 30.00 dibm Offset 7.10 db & RBW 30 kMz
= Att IS 0b = SWT S0 ms & VBW 100 kHz  Mode Sweep = Att IS 0b = SWT S0 ms & VBW 100 kHz  Mode Sweep
SGL Count 20/20 SGL Count 20/20
(@ 17 Max (@175 Max
T ] 13,27 dBm| T ] 13,34 dBm|
163230 MHz 19,4620 MHz|
20d Oce B 2696092619 MHz| 20d Oce B 2.603060017 MHz|
M1 [
2l el sorsibalagel [ LT P H
10 diin T .T 10 dBs r bl o “T
|
0 [ ! 0 J \
10 db ]L \ — \
20 J 20 ‘{
HA A 4 B M_\J.I-PIJ k"\h‘fm.lnu diy P
30 d i Lt sl IO [T . 30 U RV -

g o Lok »k‘ -ul""w . -L"lm‘
ol B < i,
50 50
&0 &0
CF 819.0 MHz 601 pts Bpan 9.0 MHz CF 819.0 MHz 601 pts Bpan 9.0 MHz

L e b : :

Fig.13

Fig.14

Spectrum o Spectrum o
Ref Level 30.00 dim  Offset 7.10 db & RBW 30 kM Ref Level 30.00 dim  Offset 7.10 db & RBW 30 kM
= At 5 0b =« SWT S0 ms & VBW 100 kHz  Mode Sweep = At IS 0b = SWT S0 ms & VBW 100 kHz  Mode Sweep
SGL Count 20,20 SGL Count 20,20
| | O
EITE] 13,25 aBm| EITE] 13,40 dBm|
#19,4820 MMz 0225650 MMz
204 Oce Br 2.6BIDE0017 MHz] 204 Oce Br 268060017 MHz]
M1 [
i i P8 P B DO i i LS T | A .{
0 r )1 0 f‘ ’ \
o rJ \ o J \
20 : 20
50 Aadih am..‘.!"ﬁﬂl"} l"h L a2 a0 1 A, A PRRS B|
L M jr i o A
- ™l
e [pess o Ly
-0 -0
&0 &0
CF 810.0 MHz 691 pts Span 9.0 Mz CF 8225 MHz 691 pts Span 9.0 Mz
L Ji J : L Ji J :
- apR.2

Fig.15

Fig.16

Spectrum

=

Ref Level 30.00 dim  Offset 7.10 db & RBW 30 kM
]

Spectrum

=

Ref Level 30.00 dibm
]

Offset 7.10 db & RBW 30 kMz

f At IS 0b = SWT S0 ms & VBW 100 kHz  Mode Sweep f At IS 0b = SWT S0 ms & VBW 100 kHz  Mode Sweep
SGL Count 20/20 SGL Count 20/20
| T | o
Mif1] 13.89 diumn| Mif1] 12.96 dim|
W20, 1250 MHz| B22.4480 MHz|
20di T Oce Bw 2683068017 MHz| 20di Oce Bw 2683068017 MHz|
'l | " T T2 Ial | T X2
10 di f ik i m{ 10 dir ].-.‘..\ <ty e w—\‘
0 J \ 0 l H.
B—_— J i o H ‘1
<20 <20
sii 3 1y -"J it Lo st L ule ltl s L s
4 = 4 . s
" ekl i o B o™
Ml Ll
50 50
&0 &0
CF B22.5 MHz 691 pts Hpan 9.0 MHz CF B22.5 MHz 691 pts Hpan 9.0 MHz
\Crnzzsnn
— '—L——-— '—L——-—
L I ] ! L I J !
" e .

Fig.18

Beijing Boomwave Test Service Co. Ltd
Tel: +86-010-64711866
Fax: +86-010-64711866-810

Page No.: 29 of 48




S santia

BOOMWAVE LAB

Report No: BWTR-2114-NAPCE
Revision: A

LB JL

Spectrum o Spectrum o
Ref Level 30.00 Gbm  Offset 7.10 0b = ROW 50 FHE Ref Level 30.00 Gbm  Offset 7.10 0b = ROW 50 FHE
I At 508 @ SWT  50ms @ VBW 200 kH:  Moda Sweap b At 508 @ SWT  50ms @ VBW 200 kH:  Moda Sweap
SGL Count 20/20 SGL Count 20/20
(@17 Fax (@ 1Fs M
M 14,24 dBm| M 13.60 aBm|
#15,4000 MMz #16.0000 MMz
204 — Qe B 4.471700029 MHz 204 Oce Br 4.471780029 MHz
i M1
- # OO 1) YRR v o - T L Lah sun 2
° | \ ° / \
-10 . \ -10 ( H
20 ! 20 ;
5 B S J L‘U‘wmﬂ W ST PO S5 N, J..d.L/‘-VJ h e 2 ) W
v s
j—v*w“r ™
o adiMin
0 0
&0 &0
CF 8165 MHz 591 pis an 15.0 MHz CF 8165 MHz 591 pis

LB JL

8pan 15.0 Wiz

Fig.19

Fig.20

Spectrum o Spectrum o
Rof Level 30.00 dbm  ONSet 7,10 30 = RBW 50 FHz Rof Level 30.00 dbm  ONSet 7,10 30 = RBW 50 FHz
I At 508 @ SWT  50ms @ VBW 200 kH:  Moda Sweap I At 508 @ SWT  50ms @ VBW 200 kH:  Moda Sweap
SGL Count 20/20 SGL Count 20/20
| T | o
mMif1] 13.72 dim| mMif1] 13.53 dim|
W16, 7290 MHz| B20.9320 MHz|
20di - Qe Bw 4. 471 TAOD29 MHz| 20di 4. 471 7RO029 MHz|
i i I e o . I _— .I.... A b
0 JJ lk 0 1{
10 db ( | 10 db J
<20 } ll <20
L L s i W d - o J I adiy
30 e o 30 AR P T S
M‘MMP o) \lﬂLn
0 0
60 60
CF 8165 MHz 691 pts an 15.0 MHz CF 819.0 MHz 691 pts an 15.0 MHz
-
L I ! J !

Fig.21

Fig.22

8pan 15.0 Wiz

Spectrum o Spectrum o
Ref Level 30.00 dim  OFSat 7.10 00 = RBW 50 FHE Ref Level 30.00 dim  OFSat 7.10 00 = RBW 50 FHE
I ate 500 @ SWT  50ms @ VBW 200 kH:  Moda Sweep I ate 500 @ SWT  50ms @ VBW 200 kH:  Moda Sweep
SGL Count 20/20 SGL Count 20/20
| T | o
Mif1] 12.68 dim| Mif1] 12.91 dBm|
W17 4270 MHz| B0, 3490 MHz|
20di Oce Bw 4. 493487699 MHz| 20di Oce Bw 4,471 7TAOD29 MHz|
M M1
Thdadudblol e A vl LF RN Y IT AT Bl
10 dBs # T 10 dBs T_ {
a IJ a J,
o : k\ o } 1\
- I " - J Lo
sii - AL T Ve WP 55 A L LT
T Vi T e
W[N“’. L‘"'\u- )
50 50
&0 &0
CF 819.0 MHz 691 pts CF 819.0 MHz 691 pts

8pan 15.0 Wiz

Beijing Boomwave Test Service Co. Ltd
Tel: +86-010-64711866
Fax: +86-010-64711866-810

Page No.: 30 of 48




S santia

BOOMWAVE LAB

Report No: BWTR-2114-NAPCE
Revision: A

Spectrum

=

Ref Level 30.00 dim  Offset 7.10 db & RBW 50 kM

10 Tty sty e g’

= Att IS 0b = SWT S0 ms & VBW 200 kHz  Mode Sweep
SGL Count 2020
[ 1P% Max
mif1] 13.53 dium|
B20 A0S0 Miz|
204l Dce Bw 4.47 1780029 MHz|

- L1 i

o [ H

* H \

e T T A

-39 Ay el
Yhai

L ]

f

50
60
CF B21.5 MHZ 691 pts an 15.0 MHz
"
LB JL 4 -

Spectrum o
Ref Level 30.00 dbm  ONfset 7.10 08 = RBW 50 bHE
I ate I50h @ SWT  S0ms @ VBW 200kH:  Moda Sweep
SGL Count 20/20
[@1F% Max
Mif1] 13.31 dBm|
B22. 3000 MHz|
20di Oce Bw 4,471 7AOD29 MHz|
o
10 diin B Ghds 1 U 1o -‘v‘v‘yI .f.i'l
0 [
o f Kl\
<20
4o Lo ahalh \«md.\.\u.md I
Wt T e 2T
S e
50
&0
CF B21.5 MHz 691 pts an 15.0 MHz
L JL |

Fig.25

Fig.26

Spectrum

=

Ref Level 30.00 dim  Offset 7.10 db & RBW 50 kM
]

Aosinadas )

[ At 5 0b =« SWT S0 ms & VBW 200 kHz  Mode Sweep
SGL Count 2020
| T
mif1] 1246 dBm|
20,6100 MHz|
20d Oce B 4471780029 MHz|

a8 =
o
|-
B
<
I

o

]
|
b

Mg oot |
.:;J““ i u%“%
50
60
CF B21.5 MHz 691 pts an 15.0 MHz

Spectrum

=

SGL Count 2020

Ref Level 30.00 dibm
= Att 5 b

Offset 7.10 db & RBW 100 kMz

- SWT S0 ms & VBW 300 kHz  Mode Sweep

| T

204l

mif1] 13,71 dium|

B22.5170 MHz|

10 ditn

8943560050 MHz|

-
e

bl st donk

o

10 b

20

—t 1

——

Fig.27

Fig.28

Spectrum

=

Ref Level 30.00 dim  Offset 7.10 db & RBW 100 kHz
]

f At IS 0b = SWT S0 ms & VBW 300 kHz  Mode Sweep
SGL Count 20,20
| O
Ml 14.76 dBm|
B22, 7340 MHz|
20 di Ocg fivw 8.943I560058 MHz|
10 L PR T U Y YO I_:‘
" [ 1
10 db I,IJ L\
20 f

L1,
S Ll uar'J MWW\'IF\‘

[ S
;ﬂﬂ
o
&0
CF 819.0 MHz 691 pts 2un 30.0 MHz
L Jl 4 :

Spectrum

=

Ref Level 30.00 dibm

Offset 7.10 db & RBW 100 kMz

I ate 3500 @ SWT  50ms @ VBW 300 kHz  Moda Sweep
S6L Count 20/20
| o
Mif1] 13.21 dBm|
B23.30850 MHz|
20di Oce Bw 8. 943560058 MHz|
.
S L - ki E
. [ |
-Gl Jj 11\
<20 LM
apdt J Pt
-0 [ W
L] W)
;:}KFM
o
&0
CF 819.0 MHz 691 pts 2un 30.0 MHz

Beijing Boomwave Test Service Co. Ltd
Tel: +86-010-64711866
Fax: +86-010-64711866-810

Page No.: 31 of 48




S g m

BGOOMWAVE LABG

Report No: BWTR-2114-NAPCE
Revision: A

Channel
No.

BW
(MHz)

Frequency
(MHz)

Offset

Bandwidth of -26dB (MHz)

QPSK 16-QAM 64-QAM

814.7 26697 6

1.23 | Fig.l | 1.23 | Fig.2 | 1.23 | Fig.3

819.0 26740 1.4 6

123 | Figd | 123 Fig5 | 1.23 | Fig6

823.3 26783 6

1.24 | Fig.7 | 1.23 | Fig.8 | 1.22 | Fig9

815.5 26705 15

2.96 | Fig.10 | 2.97 | Fig.11 | 2.98 | Fig.12

819.0 26740 3 15

2.98 | Fig.13 | 3.00 | Fig.14 | 2.98 | Fig.15

822.5 26775 15

3.00 | Fig.16 | 2.97 | Fig.17 | 3.00 | Fig.18

816.5 26715 25

4.88 | Fig.19 | 4.84 | Fig.20 | 4.88 | Fig.21

819.0 26740 5 25

4.86 | Fig.22 | 4.86 | Fig.23 | 4.88 | Fig.24

821.5 26765 25

491 | Fig.25 | 4.80 | Fig.26 | 4.80 | Fig.27

819.0 26740 10 50

(=l =) {e)ie) e} fa) [l [} el fa)

9.68 | Fig.28 | 9.73 | Fig.29 | 9.77 | Fig.30

G G
v v
Ref Level 30.00 dbm  Offset 7.10 0B = RBW 20 kHz Ref Level 30.00 dbm  Offset 7.10 0B = RBW 20 kHz
be Ate I500 @ SWT  50ms @ VBW S0kHZ  Mode Sweep o At I500 @ SWT  50ms @ VBW S0kHZ  Mode Sweep
SGL Count 20/20 SGL Count 20/20
| T | T
mifi] milil i+.45 dim|
- - H14.90670 MHz|
i b i ety 26.00 di|
o T e T 3 iy | 1.227800000 MHz|
10 o 10 den / . =
T Q fackor | Q facfor b6,
| 4 | 1
o - o
-10 din L A -10 din ; L
1 T \
-20 diem | -\ -20 diem 7 :
el PO Y | 1 "
a04d L, il i TN RO a0 st ket T8 1
iy N T RS,
. P o b T
50 50
&0 &0
CF B14.7 MHz 601 pts Span 4.2 Mz CF B14.7 MHz 601 pts Span 4.2 Mz
Marker
Type | Rat | Tre | Stimulus |__mesponse | Function | Function Result | asul
M1 1 B15.0506 Mz 14,83 dim el down 1.2278 1Az
T1| 1 B14.0861 MHz | 1.28 dém ndi 26.00 d8
Tz 1 B15.3139 MHz 1.21 daém q factor 663.8

Fig.2

G G
v v
Ref Level 30.00 dim Offset 7.10 db & RBW 20 kM2 Ref Level 30.00 dibm Offset 7.10 db & RBW 20 kM2
f= ALt 35 0b = SWT 50 ms & VBW 50 kHz  Mode Swoop f= ALt 5 db = SWT S0 ms & VBW S0 kHz  Mode Sweep
SGL Count 20/20 SGL Count 20/20
| O | O
M CTEY]
i ) neds i ¥ e
i,
100 . P RTTR L T 10d 5 i ety o ]
T Q faryor f Q fadjor
a ! ‘..l L r'l I.
T ! 1. LE
-10 i T -10 i T
20 7 ‘\ 20 7 4
pr e PR L " e VA " —~
<20 dtn—tory B .Yl i ot . At 30 dum— ek 7l : e
AV " e 8 ¥
A et M wfly e ¥ ur
50 50
60 60
CF B14.7 MHz 691 pts Span 4.2 MHz CF 819.0 MHz 691 pts Span 4.2 MHz
Markar Markar
Type | ket | Tre | Stimaulus |__Response | Function | Function Besult | Type | Ref | Tre Stimaulus Response Function Function Result
w1 1 B14.7425 Mz 14.27 dBm B cown 1.2278 MHz w1 1 B10.9149 MHz 66 dBm wIB: dow 1.2278 MH
Ti| 1 014,08 MHz | -10.87 dém il 26.00 @8 Ti| 1 £18.3061 MMz | 1.48 dBm dn 6,00 08
T2 1 B15.3078 MHz -12.83 dém q factor 6638 T2 1 8196139 MHz 1.67 dém q factor 6670

Fig.3

Beijing Boomwave Test Service Co. Ltd
Tel: +86-010-64711866
Fax: +86-010-64711866-810

Page No.: 32 of 48




S santia

BOOMWAVE LAB

Report No: BWTR-2114-NAPCE

Revision: A

Ref Level 30.00 dim  Offset 7.10 dB & RBW 20 kM2

=

Ref Level 30.00 dibm

Offset 7.10 db & RBW 20 kMz

= At 5 0b =« SWT 50 ms & VBW 50 kHz  Mode Sweep = At IS 0b = SWT 50 ms & VBW 50 kHz  Mode Sweep
SGL Count 20,20 SGL Count 20,20
1P Max 1P% Max
Ml 15.58 dim| Ml 14,71 dim|
o 61910940 MHz| o 819.02430 MHz|
el ndiy 26,00 di| ndiy 26,00 di|
i A " b pe 1.227800000 MHz| P L L 1.227800000 MHz|
I|’ Q |a2!ur ]I ar
; / 1 ; / \
-10 der ,T R -10 der ( ‘1
-20 \-LN -20 T T
.30 da NoEa F.T L Pty - 20 dn - o b YO T
renalih) WMW el Py,
50 =0
&0 &0
CF B19.0 MHz Span 4.2 Mz Span 4.2 Mz
Marker ]
Type | Ref | Tre | Stimaulus nse Function Function Result il Stimulus
M1 Ty 19,1094 MHz 56 diim B down 1.2270 Mviz || M1 F1] 19,0243 MRz 12278 vz ||
1] | £18.3861 MMz | 47 dBm i 26.00 98 | i il £18.3061 MMz | 2.83 d8m i 26,00 d8 |
T2 1 B19.6139 MHz 1.89 dem q factor ss7.1 || T2 1 B19.6139 MHz -12.12 dém q factor ss7.1 ||
( X ] = ( X ] =
Fig.5 Fig.6
Ref Level 30 DﬂdBm Offset 7.10 db & RBW 20 kMz Ref Level 30 DﬂdBm Offset 7.10 db & RBW 20 kMz
= At S ob - SWT 50 ms & VBW 50 kHz  Mode Sweep = At S 0b = SWT 50 ms & VBW 50 kHz  Mode Sweep
SGL Count 20{‘5‘0 SGL Count 20{‘5‘0
1P Max 1P% Max
TN 15.40 dim| Ml 13,50 divm|
o a?u.xao m iz azu.uu.un iz
2 naly 0 | 2 T 0 |
1 7:qonunnn iz, At Lol g i ;-nsnrmnn iz,
10 10
[ Q fackor B64.4| Ilr 6704
!
o Jl, ‘t o fr
-10 der f I -10 der r
-20 -20
.30 da g st ™ Bt ina VX TP PO T Y 30 dn oo n—mhh")"v/
" Wty "‘H.A«L‘
| st i ST Pebihoe,
=0 =0
&0 &0
CF 823.3 MHz 601 pts Span 4.2 Mz CF 823.3 MHz 601 pts Span 4.2 Mz
Marker 1 Marker
mn Rof Inr_! Stimulus |__Response | Function | Function Result Type | Ref | Tre | Stimulus |___Besponse | Function | Function Result
23,7863 Mz | 15.40 dBm | niB Gown | 1.2399 1z L7 R T V) #23.0033 MRz | 13.90 dBm | niB Gown | 1.2278 Wiz
n I \_ 022,68 MMz | 0.67 d8m nd. 26.00 d8 i | 6226061 MMz | “11.64 dBm | ndb | 26,00 d8
T2 1 H23.92 MHZ 2.32 dam q factor bed.a || T2 1 8335139 MHz 0,68 dBm q factor 670.4 ||
" "
( X ] = ( X ] =
Fig.7 Fig.8
[rm [rm
Ref Level 30 DﬂdBm Offset 7.10 db & RBW 20 kMz Ref Level 30 DﬂdBm Offset 7.10 db & RBW 30 kMz
= At S ob - SWT 50 ms & VBW 50 kHz  Mode Sweep = At S 0b = SWT S0 ms & VBW 100 kHz  Mode Sweep
SGL Count 20{‘5‘0 SGL Count 20{‘5‘0
1P Max 1P% Max
mif] 14,53 dim| milil 14,68 dilm|
823,70 uu iz 815, anu iz
i iy 0 d i T ndn 0 d
P ot A, it 1.221 :nrmnn iz, P b il 2 -)unnunnn iz,
I|l' Q factor 674.2] J Q facto 275.9)
o o
rd
b ) il 1o
~10 diin ( H— ~10 diin I'v -E
-20 m}. -20
s ot A 5 ; [ (o
W 'uh.u,_r.\ _‘F}&M e v e um
T e |
=0 =0
&0 &0
CF 823.3 MHz 601 pts Span 4.2 Mz CF B15.5 MHz 601 pts Span 9.0 Mz
Marker ] Marker
Type | Ref | Tre | Response | Function | Function Result | Type | Ref | Tre | Response | Function | Function Result
1| ) T B gown | 12217 iz || 1| ) 14.99 gBm | ndB down | 2957 Mz
1] | ndb | 26.00 08 i il -10.83 dém | ndb | 26.00 d8
T2 1 -11.60 d&m q factor 6742 || T2 1 -11.14 dBm q factor 2759 ||
" "
( X ] = ( X ] =

Fig.10

Beijing Boomwave Test Service Co. Ltd

Tel: +86-010-64711866
Fax: +86-010-64711866-810

Page No.: 33 of 48




S santia

BOOMWAVE LAB

Report No: BWTR-2114-NAPCE

Revision: A

[rm
Ref Level 30.00 dibm Offset 7.10 db & RBW 30 kMz Ref Level 30.00 dibm Offset 7.10 db & RBW 30 kMz
= Att IS 0b = SWT S0 ms & VBW 100 kHz  Mode Sweep = At IS 0b = SWT S0 ms & VBW 100 kHz  Mode Sweep
SGL Count 20/20 SGL Count 20/20
1P% Max 1P% Max
milil 1,73 dim| CTTE] 1A% dim|
o H15,1350 MHz| o 16,5160 MH|
M1 Nty 2000 dy| kil 0600 di|
Py B 2.070000000 MHz| f 1 [P 2.083000000 MHz|
w .II el “’d‘?‘&bf 274.5) ¥ fi Qﬂﬂh{ 27:.8)
; ] \ ; / y
-10 die '?— \ -10 die J{ I
-20 y} -20 L
N Aol l"w\m;t‘. - 20 dn M‘ A_“‘,”J\_,._,-./l Bk, "
T v Y i i
=0 =0
&0 &0
CF B15.5 MHz 601 pts Span 9.0 Mz Span 9.0 Mz
Marker ]
Type | Ref | Tre | Stimulus |__Response Function__| Function Result il Stimulus
M1 1 815,135 Mz 12,73 dBm | nadB down | 7,87 tanz || ™1 T 816,516 Mz Z.563 Wz ||
i | 814,002 MHz | 4.00 d8m | ndé | 26.00 98 | i il B14.015 MHz | 26.00 d8 |
T2 1 516,972 MHz -12.96 dBm q factor 274.5 | T2 1 516,998 MHz 273.8 ||
"
(] )i (]

Fig.11

Fig.12

Ref Level 30 DﬂdBm Offset 7.10 db & RBW 30 kM Ref Level 30 DﬂdBm Offset 7.10 db & RBW 30 kM
= At S ob - SWT S0 ms & VBW 100 kHz  Mode Sweep = At S 0b = SWT S0 ms & VBW 100 kHz  Mode Sweep
SGL Count 20{‘3‘0 SGL Count 20{‘3‘0
1P Max 1P% Max
milil 107 dim| milil 12,93 dim|
;i a19, 1 7u iz
2 o ndty oo 2 ndty 0 |
i ek PP | 2 ')H:mncmnn iz, P = 1, B 2 -)rmnnunnn iz,
i G Yact 2743 aT. 2730
|
o o
/ 7 \
-10 dis f -10 dis '}, ‘T
-20 uJ -20
-30 di o i et N -30 dB P .._uu\-hf “'uq.h.u b
oy il Y ety s T
=0 =0
&0 &0
CF H10.0 Mz 601 pts Hpan 9.0 Miiz cFr:w.u Mz 601 pts Span 9.0 Mz
Marker
m | Rof | Tre | Stimulus |__Response | Function | Function Result Type | Ref | Tre | Stimulus |___Besponse | Function | Function Result
1 B16.114 MHZ | 12,87 dBm | niB down | 7503 Tz || L Y 1 019,482 Rz | X B down | 2.006 Mz
n | B17.502 MMz | 4.83 d8m nd. 26.00 08 i | B17.502 MMz ndb | 26,00 d8
T2 1 820,485 MHz .45 dam q factor 274.3 || T2 1 820,498 MHz q factor 273.8 ||
" "
( X ] = ( X ] =
Fig.13 Fig.14
[rm [rm
Ref Level 30 DﬂdBm Offset 7.10 db & RBW 30 kM Ref Level 30 DﬂdBm Offset 7.10 db & RBW 30 kM
= At S ob - SWT S0 ms & VBW 100 kHz  Mode Sweep = At S 0b = SWT S0 ms & VBW 100 kHz  Mode Sweep
SGL Count 20{‘3‘0 SGL Count 20{‘3‘0
1P Max 1P% Max
Ml 12.43 dim| Ml 13,18 dim|
a18. 7s|u iz B2, uuan iz
2 ndty 0 | i CH nelts 0 diy
L B 2 ma:mnr.mnn iz, A . Ay 2 -)rmnnunnn iz,
w e "3'(;14’.1'{ 2743 ¥ || Q fact 2744
o \ o ,lr
-10 dis ¥ -10 dBa T
-20 . -20
o L T o +
il " b "l
=0 =0
&0 &0
CF B72.5 MHz 601 pts Span 9.0 Mz
Marker
Type | Ref | Tre | Stimulus |___Besponse | Function | Function Result
M1 |3} 822.018 MHz 13,16 dBm | N down | 2.9%6 M-z
i il B21.002 MMz | 3.02 d8m | ndb | 26,00 d8
T2 1 823,998 MHz -11.39 dam q factor 274.4 ||
"
( X ] =

Fig.16

Beijing Boomwave Test Service Co. Ltd
Tel: +86-010-64711866
Fax: +86-010-64711866-810

Page No.: 34 of 48



S santia

BOOMWAVE LAB

Report No: BWTR-2114-NAPCE
Revision: A

[rm
Ref Level 30.00 dim  Offset 7.10 db & RBW 30 kM Ref Level 30.00 dim  Offset 7.10 db & RBW 30 kM
= At 5 0b =« SWT S0 ms & VBW 100 kHz  Mode Sweep = At IS 0b = SWT S0 ms & VBW 100 kHz  Mode Sweep
SGL Count 20,20 SGL Count 20,20
1P Max 1P% Max
M1} 13,62 dibm| mMi[1] 12.24 dibm|
o H23,1250 MHz| o HE2.0560 MH|
P ndn 26,00 di| [ ndiy 26,00 di|
& | 1 2.970000000 MHz| & 3 P ‘ 2.996000000 MHz|
'JI"‘"’ i G 2773 - "’“”%ﬁi{ 274.7
; J | ; / y
-10 die F" ,1— -10 die ¥ f
-20 -20 I 1
20 dn it b -*J “V\n Al it i 20 dn RINTT. -*JJ Wlosaraial g
TV A Ly
L ftansy Y "”‘“"\M,‘
=0 =0
&0 &0
CF B72.5 MHz 601 pts Span 9.0 Mz CF B72.5 MHz 601 pts Span 9.0 Mz
Marker 1 Marker |
Type | Ref | Tre | Stimalus Response | Function | Function Result | Type | Ref | Tre | Stimulus |___Besponse | Function | Function Result |
M1 Ty 023,125 MHz 13,62 dBm | nadB down | 7,87 tanz || ™1 ) 022,056 Mz 12.24 dBm | nelB down | 2.556 tanz ||
i | B21.015 MMz | 4.26 d8m | ndé | 26.00 08 | i 1 B21.002 MHz | ndb | 26.00 d8 |
T2 1 823,985 MHz -13.91 dam q factor 277.2 | T2 1 823,998 MHz q factor 274.7 ||
( X ] = ( X ] =

Fig.17

Fig.18

Ref Lovel 30 DﬂdBm Offset 7.10 0B = ROW 50 kHz Ref Lovel 30 DﬂdBm Offset 7.10 0B = ROW 50 kHz
b At 500 @ SWT  50ms e VBW 200 kHz  Mode Sweep o Ate 500 @ SWT  50ms e VBW 200 kHz  Mode Sweep
S6L Count aw“-'n S6L Count awn
1F% Max 1F% Max
Ml Ml 14,08 dim|
816 “J'u bz
i Findn i . ndiy o da|
50 L s st Trne PRI i P FURTRTIN § PTR -1 S AHORO0 F
J Q Iu:ln‘] 1674 1] Q fa:IoI 168.7
; I | ; I !
-10 die -10 die -
I T ll
20 f 20 T L
-30 de SN A MJI i e 0 dom—p s ._...MvJ T s o B
EnTey ¥
= it ]
=0 50
&0 &0
601 pts CF B16.5 MHz 601 pts
Marker
Raspons: Fun Type | Ref | Tre | Stimulus |___Besponse | Function | Function Result
| 13.74 gm M1 a2y 816,717 MRz | 14,06 dBm | B down | 2541 Mz
| -11.10 dém 1] Tl 814,06 MHz | -11.25 dém | ndé | 26.00 d8
3.14 dBm T2 1 516,931 MHz 0.91 dam q factor 1687 ||
i

Fig.19

Fig.20

[rm [rm
Ref Level 30 Dﬂ dim Offset 7.10 db & RBW 50 kMr Ref Level 30 Dﬂ dim Offset 7.10 db & RBW 50 kMr
= Att S 0b = SWT S0 ms & VBW 200 kHz  Mode Sweep = Att S 0b = SWT S0 ms & VBW 200 kHz  Mode Sweep
SGL Count QWD SGL Count 201"5‘0
1P% Max 1P% Max
Ml 1278 dim| milal 15,47 diim|
a16. v:au bz 820,94 uu bz
i Wi nds 0 | 2 et 0 |
50 dn v PRI i 50 o s B, &R0 T
J QIm:mT 167.3] II q"':‘"‘q 168.8
o o
7 ! 4 }
~10 din - ~10 din r
i A ! \
. L \ . I [
30 di Lot Lo Y e 30 dB PP S E W & P e V) PO
Lo &z e e
) lf—v g "
=0 50
&0 &0
CF 8165 MHz 601 pts Span 15.0 Mz
Marker 1
Type | Ref | Tre | Stimaulus pos |_Function | Function Result |
LT I I V) 016,956 MHZ X B down | 2604 Nz || I 1
i | 1l B14.047 MHz | ndi. 26.00 ¢8 | [ 1]
T2 1 516,931 MHz q factor 167.3 || T2 1 -12.50 dam q factor 1688 ||
i i
( X ] = ( X ] =

Beijing Boomwave Test Service Co. Ltd
Tel: +86-010-64711866
Fax: +86-010-64711866-810

Page No.: 35 of 48




S santia

BOOMWAVE LAB

Report No: BWTR-2114-NAPCE
Revision: A

=

Ref Level 30.00 dim  Offset 7.10 db & RBW 50 kM Ref Level 30.00 dim  Offset 7.10 db & RBW 50 kM
= At 5 0b =« SWT S0 ms & VBW 200 kHz  Mode Sweep = At IS 0b = SWT S0 ms & VBW 200 kHz  Mode Sweep
SGL Count 20,20 SGL Count 20,20
1P Max 1P% Max
Ml 1%.68 dim| Ml 153 dibm|
o 17,1550 MHz| o 8171550 MHz
ety 2000 dB| [T) ety 2000 dB|
P X Al 4 863000000 MHz| P 5 By 4.884000000 MHz|
Qi‘annl— 168.1 J'_ ann{- 167.3)
; \ ; ] \
-10 der ll, -10 der ‘,}( f]
-20 -20
20 b P M\vJ l"-’\"LUmLf—u—\,‘ = 20 dn i, ‘w»f'l l{rw.‘ F=
ol il e s i M
=0 =0
&0 &0
CF B19.0 MHz 601 pts Span 15.0 Miiz CF B19.0 MHz 601 pts Span 15.0 Miiz
Marker ] Marker |
Type | Ref | Tre | Stimulus |__Response | Function | Function Result | Type | Ref | Tre | Stimulus |___mesponse | Function | Function Result |
M1 Ty B17.155 MHz 12,66 dim | B down | 4563 Mz || M1 Ty B17.155 Mz X _ndB down | 4504 bz ||
i | B16.568 MMz | ndé | 26.00 08 | 1] il B16.547 MMz | ndb | 26.00 8 |
T2 1 821,431 MHz q factor 168.1 || T2 1 821,431 MHz q factor 167.3 ||
( X ] = ( X ] =
Fig.23 Fig.24
Ref Level 30 DﬂdBm Offset 7.10 db & RBW 50 kMr Ref Level 30 DﬂdBm Offset 7.10 db & RBW 50 kMr
= At S ob - SWT S0 ms & VBW 200 kHz  Mode Sweep = At S 0b = SWT S0 ms & VBW 200 kHz  Mode Sweep
SGL Count 20{‘5‘0 SGL Count 20{‘5‘0
1P Max 1P% Max
mMi[1] 13,07 dim)| mMi[1] 15.249 dibm|
B2, 7.tun iz 621, \ m bz
20 W ndts 0 dey 2 5 ndty 0 diy
i L I e 4 ')n(.nnnnnn iz, i0 gl YA T 4 'mmnunnn Hz]
|I Q factol 167.5) Il Q factaf 1713
o ,II o J
-10 die ;( l‘.‘I -10 die f
-20 -20 L
-30 dB T s L"r NN L o N Y At b e '**._vr—w
ﬂ“)w-‘-w P
=0 =0
&0 &0
CF 8215 MHz 601 pts Span 15.0 Miiz CF 8215 MHz 601 pts an 15.0 MHz
Marker ] Marker
Type | Ref | Tre | Stimwlus |___Besponse | Function | Function Result mn Rof Inr_! Stimulus |___Besponse | Function | Function Result |
Wi [ a 822,290 MHz | . B down | 2,508 iz | §23,131 MHz | 133 Rm ] 1w doen | 2797 tnz ||
i | B19.047 MHz ndé | 26.00 98 | n I \_ 915,09 MHz | ndb | 26.00 8 |
T2 1 823,953 MHz q factor 167.6 || T2 1 523,888 MHz q factor 171.2 ||
" "
( X ] T ( X ] =
Fig.25 Fig.26
[rm [rm
Ref Level 30 DﬂdBm Offset 7.10 db & RBW 50 kMr Ref Level 30 DﬂdBm Offset 7.10 db & RBW 100 kMz
= At S ob - SWT S0 ms & VBW 200 kHz  Mode Sweep = At S 0b = SWT S0 ms & VBW 300 kHz  Mode Sweep
SGL Count 20{‘5‘0 SGL Count 20{‘5‘0
1P Max 1P% Max
Ml 15.23 dim| Ml 13,45 dim|
621, w-:u iz H22. rm:u iz
2 ¥ ndty 0 | 2 e 2 0 |
i i | 5 4 Tumnunnn iz, P L 1 M LT ﬁaqnnunnn iz,
J Qrax_ﬂ;\; 1712 ] qmnuT 85.0
|
; / ! ; ] }
-10 dis |" 7\ -10 dis Ir g
-20 -20
) » ] ™
bt gl - .30 dB e P ”
s oV T
Vi o i
~40 dffy
=0 o
&0 &0
CF B21.5 MHz 601 pts an 15.0 MHz CF B19.0 MHz Span 30.0 Miz
Marker
Type | Ref | Tre | Stimulus |___Besponse | Function | Function Result il Tre.
™1 o 21,109 MRz 15.23 dbm | nelB down | 707 Wz || M1 F1] 9602 MHz
i | 015,09 MMz | -10.72 dém | ndé | 26.00 98 | i il 26.00 d8
T2 1 523,888 MHz -11.45 dem q factor 171.2 | T2 1 Bs.0 ||
" "
( X ] T ( X ] =

Fig.27

Beijing Boomwave Test Service Co. Ltd
Tel: +86-010-64711866
Fax: +86-010-64711866-810

Page No.: 36 of 48




g
Szl rrvtin:
“‘.‘ Bi oﬂo !!Igjl% {I! lliepfn:t No A BWTR-2114-NAPCE
evision:

G G
v v
Ref Level 30.00 dim Offset 7.10 db = RBW 100 kHz Ref Level 30.00 dibm Offset 7.10 db & RBW 100 kMz
be Ate I5ch @ SWT  50ms @ VBW 300 kHz  Mode Swoep o Ate I5ch @ SWT  50ms @ VBW 300 kHz  Mode Swoep
SGL Count 20/20 SGL Count 20/20
(@ 17k o (@ 1% M
Ml 13.00 dim| Ml 12,01 dim|
x H15.9180 MHz| . H15.BT40 MH|
i W i 26.00 diy| i 7 i 26.00 di|
T T T 9.725000000 MHz| 1. BT 9.768000000 MHz|
1000 T Q Inr.I(l‘[ a:1.9) e a |nr.1'<'?[ 822.5)
a T o |
|
-10 dfin Tf ‘T -10 dfin  : "r
20 don f %\; 20 doen B L
L '
20 d sl rpesd e L T i T e M. 2
- I L= :
el =" I L
40 dt=] 40 digutt
' b
bl £
&0 &0
CF B10.0 MHz 601 pts Span 30.0 Miz CF B10.0 MHz 601 pts Span 30.0 Miz
rkor Marker
Type | Rat | Tre | Stimaulus |___Besponse | Function | Function Result | Type | Rat | Tre | Stimalus 1 |_Function | Function Result |
M1 1 815,616 Mz 13.00 dém il Gowh 9.725 b M1 1 815,074 MRz 2.91 0B il Gowh 9.760 b
T1| 1 814,137 MMz | 12.58 dém | ndi 26.00 d8 T1| 1 B14.094 Mz | 3.60 dBm ndi 26.00 d8
Tz 1 523,863 MHz -12.56 dBm q factor B3.9 T2 1 523,863 MHz -12.08 dBm q factor B3.5

3.3.5. Uncertainty

Frequency (MHz) Ulab k

814.7 71.15Hz

819.0 71.44Hz

823.3 71.73Hz

815.5 71.21Hz

822.5 71.68Hz

816.5 71.27Hz

\SRE I SIS SRR "

821.5 71.61Hz

Beijing Boomwave Test Service Co. Ltd Page No.: 37 of 48
Tel: +86-010-64711866
Fax: +86-010-64711866-810



‘\" £00 A 0

a OOMWAVE LADB Report No: BWTR-2114-NAPCE

Revision: A

3.4 Spurious Emission at Antenna Terminal

3.4.1. Limit

FCC 47 CFR Part 90 Subpart S - §90.691

For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz, the power of
any emission shall be attenuated below the transmitter power (P) in watts by at least 43 + 10Log10(P)
decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the
center of the outer channel in the block in kilohertz and where f is greater than 37.5 kHz.

3.4.2. Test Setup

3.4.3. Test Procedures

1) The measurement procedure follows ANSI C63.26-2015, clause 5.7.
2) The RF output of EUT, BS simulator and spectrum analyzer is connected via a power divider.
3) EUT is configured to transmit continuously at fully power while the compliance measurement is performed.

4) The span in Spectrum analyzer shall be from 30MHz to 10 times the operating frequency in GHz, with an
appropriate resolution bandwidth, video bandwidth, sweep time and detector type.

5)  Check if some unwanted emission happens, and if amplitude of unwanted emission is higher than the limit.

6) The result in worse case will be recorded.

3.4.4. Test Result

Test Engineer Xu Dongxu Test Date 2021/04/19
Temperature 18.1°C Relative Humidity 45.9%
Pressure 105.2kPa Test Sample Selected | No.l
&
0 dBém Offsat 7.10 d8 Mode Auto Sweep
SGL 0
|
10 Line FPURIOUS INE_ABS
0 dBm
10 dén '
20 d8 !
-40 dBim
0 d l . -
60
Start 30.0 MHz 96003 pts
Spurious Emissions
__Rangelove | Rangeup | REW | requency | Power Abz
30,000 MH; 804,000 MHz 1090.000 kHz T12.58820 MHz £2.32 dém 49.32 di
834,000 MHz | 1.000 GHz 100.000 kHz B36.79338 MHz 61.08 dBm 48.08 di
1.000 GHz 10.000 GHz 1.000 MHz 4.07298 GHz 42.57 dBm 9.57 di
[ B 10

3.4.5. Uncertainty

Uiv=2.46dB (k=2)
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3.5 Field Strength of Spurious Radiation

3.5.1. Limit

FCC 47 CFR Part 90 Subpart S - §90.691
For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz, the power of

any emission shall be attenuated below the transmitter power (P) in watts by at least 43 + 10Log10(P)
decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the
center of the outer channel in the block in kilohertz and where f is greater than 37.5 kHz.

3.5.2. Test Setup

EUT

1+
(Turntable)

08m

EUT

1~4m

3m M

"3

(Antenna Tower)

Test Receiver [l;lg : I]‘Pre-Amgllﬁer

| [

30MHz-1GHz Test Setup

T~4m | (Antenna Tower)

J' Antenna
3m

Turn Table

3.5.3. Test Procedures

Test Receiver [

Absorbers 1!

5 |] Pre-Amplifier
2| '

L

Above 1GHz Test Setup

1) The measurement procedure follows ANSI C63.26-2015, clause 5.5.2.5 and 5.5.3.

2) Pre-scan is performed to determine the general EUT radiated emissions characteristics and, when
necessary, the EUT-to-measurement antenna orientation that produces the maximum emission

amplitude.

3) Use the substitution method to measure the spurious emissions:
(a) Place the EUT in the center of the turntable. The antenna of EUT shall be positioned to produces
the worst-case emission at the fundamental operating frequency;

(b) Each emission under consideration shall be evaluated:
i) Raise and lower the measurement antenna to enable detection of the maximum

emission amplitude relative to measurement antenna height.

i) Rotate the EUT through 360° to determine the maximum emission level relative to the

axial position.
Return the turntable to the azimuth where the highest emission amplitude level was

iii)
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(©)

(d)

(©

€3]
(2
(h)

(1)

observed.

iv) Vary the measurement antenna height again through 1 m to 4 m again to find the height
associated with the maximum emission amplitude.

V) Record the measured emission amplitude level and frequency using the appropriate RBW.

Repeat step (b) for each emission frequency with the measurement antenna oriented in both the
horizontal and vertical polarizations to determine the orientation that gives the maximum
emissions amplitude.

Set-up the substitution measurement with the reference point of the substitution antenna located
as near as possible to where the center of the EUT radiating element was located during the
initial EUT measurement

Connect a signal generator to the substitution antenna. Set the signal generator to the frequency
where emissions are detected, and set an output power level such that the radiated signal can be
detected by the measurement instrument, with sufficient dynamic range relative to the noise floor.

For each emission that was detected and measured in the initial test [ in step (b) and step (c)].
Repeat step (f) with the measurement antenna oriented in the opposite polarization.
Calculate the emission power in dBm referenced to a half-wave dipole using the following
equation: Pe = Ps(dBm) — cable loss (dB) + antenna gain (dBd)

where

Pe = equivalent emission power in dBm

Ps = source (signal generator) power in dBm
Correct the antenna gain of the substitution antenna if necessary, to reference the emission
power to a half-wave dipole. When using measurement antennas with the gain specified in dBi,

the equivalent dipole-referenced gain can be determined from: gain (dBd) = gain (dBi) —2.15
dB. If necessary, the antenna gain can be calculated from calibrated antenna factor information.

3.5.4. Test Result

Test Engineer Tian Ye Test Date 2021/04/14

Temperature 18.3°C Relative Humidity 38.6%

Pressure 104.3kPa Test Sample Selected | No.l

Frequency Gei‘g:l“’r iﬁ)‘;‘: Gain | Level | Limit | Margin | Height | , | Azimuth
(MHz) (dBm) (dB) (dBi) | (dBm) | (dBm) | (dB) (cm) (deg)
1629.15 -61.43 1.43 8.34 | -56.67 | -13.00 | 43.67 | 200.0 H 227.0
3257.68 -57.81 1.92 | 12.30 | -49.58 | -13.00 | 36.58 100.0 H 170.0
4072.50 -53.88 2.16 | 12.56 | -45.63 | -13.00 | 32.63 100.0 H 161.0
4766.94 -68.39 1.81 12.70 | -59.65 | -13.00 | 46.65 | 200.0 v 295.0
7330.79 -60.75 262 | 11.72 | -53.80 | -13.00 | 40.80 100.0 H 188.0
8145.61 -62.07 3.02 | 11.78 | -55.46 | -13.00 | 42.46 100.0 \Y% 0.0
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Test Engineer Tian Ye Test Date 2021/04/30
Temperature 18.4°C Relative Humidity 44.1%
Pressure 103.9kPa Test Sample Selected | No.2
Frequency Geﬁ‘gi‘l“’r Clj)l;lse Gain | Level | Limit  Margin | Height | , | Azimuth
(MHz) (dBm) (dB) (dBi) | (dBm) | (dBm) | (dB) (cm) (deg)
1629.00 -54.33 1.43 8.34 | -49.57 | -13.00 | 36.57 | 200.0 H 221.0
1643.00 -63.52 1.43 8.34 | -58.76 | -13.00 | 45.76 100.0 H 213.0
2443.50 -67.86 1.23 | 10.68 | -60.56 | -13.00 | 47.56 | 200.0 H 160.0
3258.50 -64.32 1.92 | 12.30 | -56.09 | -13.00 | 43.09 | 200.0 \Y% 96.0
4073.00 -58.75 1.69 | 12.56 | -50.03 | -13.00 | 37.03 | 200.0 H 169.0
6452.25 -63.90 2,02 | 12.28 | -55.79 | -13.00 | 42.79 100.0 \Y% 301.0
3.5.5. Uncertainty
Frequency (MHz) Ulab k
Below 1GHz 3.24
1GHz - 18GHz 3.40
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3.6 Band Edge

3.6.1. Limit
FCC 47 CFR Part 90 Subpart S - §90.691

For any frequency removed from the EA licensee's frequency block by up to and including 37.5 kHz, the
power of any emission shall be attenuated below the transmitter power (P) in watts by at least 116
Logio(176.1) decibels or 50 + 10 Logio(P) decibels or 80 decibels, whichever is the lesser attenuation,
where f'is the frequency removed from the center of the outer channel in the block in kilohertz and where
f is greater than 12.5 kHz.

For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz, the power of
any emission shall be attenuated below the transmitter power (P) in watts by at least 43 + 10Log10(P)
decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the
center of the outer channel in the block in kilohertz and where f is greater than 37.5 kHz.

3.6.2. Test Setup

3.6.3. Test Procedures

1)
2)
3)
4)
5)

6)

The measurement procedure follows ANSI C63.26-2015, clause 5.7.3.

The RF output of EUT, BS simulator and spectrum analyzer are connected via a power divider.
EUT is configured to transmit continuously at fully power while the compliance measurement is performed.
Set the spectrum analyzer center frequency to the block, band, or channel edge frequency.

Set the span wide enough to capture the fundamental emission closest to the band edge, and to include
all modulation products that spill into the immediately adjacent frequency band.

Set the number of points in sweep = 2 X span/ RBW. And Sweep time should be auto.

3.6.4. Test Result

Test Engineer Xu Dongxu Test Date 2021/04/19
Temperature 18.1°C Relative Humidity 45.9%
Pressure 105.2kPa Test Sample Selected | No.l

Beijing Boomwave Test Service Co. Ltd Page No.: 42 of 48

Tel: +86-010-64711866
Fax: +86-010-64711866-810



S santia

BOOMWAVE LADG

Report No: BWTR-2114-NAPCE
Revision: A

Frequency (MHz)
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Band Edges Plot
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CF B14.7 MHz 691 pts Epan 6.0 MHz CF B14.7 MHz 691 pts Epan 6.0 MHz
Spectrum Emission Mask Standard: None Spectrum Emission Mask Standard: None
T Power 21.18 dBm T Bandwidth 1,400 MHz HBW 30,000 kHz T Power 2022 dBm T Bandwidth 1,400 MHz HBW 30,000 kHz
Range Low Rangs L REBW | Frequoncy | Powerabs | PowerRel Alimit__| Range Low Range L RBW Frequan: Povier Abis Povar Rel Alimit
-3.000 MHZ 737500 kpiz | 100000 kFz | B13,95815 MAzZ ~33.36.dBm | 5455 08 20,36 08 -3.000 MHZ 737500 kpiz | 100000 kFz | 61395815 MAZ -8 82 dBm | 4504 08
737500kHz | -700.000KHZ | 30000 kHZ | B13.99531 MHz | 2646 dBm | 4764 0B 6.46 dB 737,500 kHz T00.000 kM | 30000 kHz | B13.96719 MHz | -3551dBm | 557308
700,000 kHz 737500 kW | 30000 kHz | 1541406 Mz -50.58 dim -71,76 dik. -30,58 d8 700,000 kHz 737500 kW | 30000 kHz | 1540469 Mz -33,15 dim 53,36 di.
737,500 kM2 3,000 MHz | 100 000 kHz B16, 18151 MMz -38.97 dm 60,15 dit -25.67 db 737,500 kM2 3,000 MHz | 100 000 kHz B15.71161 MMz -30.71 dim 50,93 dib
nia nia
Spectrum Lo Spectrum Lo
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CF B23.3 MHz 691 pts Epan 6.0 MHz CF B23.3 MHz 691 pts Epan 6.0 MHz
Spectrum Emission Mask Standard: None Spectrum Emission Mask Standard: None
T Power 21.50 dBm T Bandwidth 1,400 MHz HBW 30,000 kHz T Power 19,07 dBm T Bandwidth 1,400 MHz HBW 30,000 kHz
Range Low Range L RBW Frasguan Povier Abis Power Rel ALimit Range Low Range L RBW | Frequency | PowerAbs | Powsr®el | atimit |
-3.000 MHZ 737500 kpiz | 100000 kFz | 62187540 MAZ -39 80 dBm 6131 08 26,80 08 -3.000 MHZ 737500 kpiz | 100000 kFz | B22 36671 MAZ 2789 dBm | 4606 0B -14.89 08
737,500 kHz T00.000 kM | 30000 kHz | B22.56719 MHz | EZESdBm | 741608 -37 65 dB 737,500 kHz F00.000 kHZ | 30000 kHz | B22.56719 MHz | 35I0dBm | 542708 15.20 dB
700,000 kHz 737500 kW | 30000 kHz | 62400469 Mz -31.17 dim 52,60 dB. -11.17 g8 700,000 kHz 737500 kW | 30000 kHz | 62402344 MHz -37.27 dim 56,34 di. 17.27 a8
737,500 kM2 3,000 MHz | 100 000 kHz H24 04185 MMz -8 25 dim 45,75 dit -15.25 d8 737,500 kM2 3,000 MHz | 100 000 kHz H24 04185 MMz 29,10 dim 48,17 dib 16.10 d8
nia nia
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Fig4
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Power 21,89 dbm To Bandwidth 3,000 MHz Tw Power 20047 dBm la Bandvidth 3,000 MHz RBW 30,000 kHz
Range Low Ra W Fraquan | Range Low Ral Fraquan Povier Abs Powar Rel ALlmit |
5000 MHZ | -1.536 MRz | 100.000 FHz | 61395476 MHZ | = ~1.536 MRz | 100 AT | B13.94027 MRz | “3271dBm | 531608 -197108
-153BMHZ | -1SO0MHZ | 30.000 kHZ | B13.99050 MHz | 36 MHz | 30000 kHz | B13.99050 MHz 3089dBm | 5136dE -10.69 08
1500 MHz 1538 MHz | 30000 kMz | 817 00950 MMz | 1500 MHz 30000 khez | §17.00%50 Mz | -34.13 dim | 54,60 B -14.13 08
1538 MMz 5000 Mz | 100000 kMz 817 04524 MMz 1538 MMz 100 000 kH; B17 34544 MMz -30 85 dim 51,32 dib | -17 85 dB
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Power 21.70 dBm To Bandwidth 3,000 MHz RBW 30,000 kHz | Tie Power 20,06 dBm To Bandwidth 3,000 MHz RBW 30,000 kHz
Ronge Low o w Pavor abs__|Power fel 1 Low R w Fraquan Pavor abs__|Power fel Atimit ||
=000 MHz ~1.536 MRz | 100.000 WAz | 61875298 MHZ | ~38.61 dBm 60,31 08 000 MHz ~1.536 MRz | 100.000 WAz | B20 95476 MHZ | “29.16 0Bm | 462208 | -16.16 08
-1538 MHz -1.S00MHz | 30.000kHz | B20.99050 MHZ | -36.13 dBm 57.56 d S3EMHZ | -1SO0MHZ | 30.000 kHp | B20.99050 MHzZ | 3041 dBm | 50.47 di -10.41 dB
1,500 MHZ 1536 MHz | 30.000 kHz | 62400550 MHz | -25.80 dim -47 .50 di. 1500 MHz \ 536 M 0000 kkz | 62400950 MMz | -33.09 dim | 53,15 i -13.09 08
1538 MMz 5000 Mz | 100000 kMz B24.04524 MMz -27 02 dim 72 db | 1538 MMz 5000 Mz | 100000 kMz B24, 34544 MMz -31,17 dim -51.23 dib -18.17 8
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Sbeﬂﬂm Emission Mask Standard: None | Spectrum Emission Mask Standard: None |
Power 20,38 dbm To Bandvidth 5,000 MHz RBW 50,000 kHz Ti Power 19,76 dBm To Bandvidth 5,000 MHz RBW 50,000 kHz
Range Low Ra W Poviar Abis Powar Rel ALbmit | Range Low Rl W Povar Alis Powar Rel
7,500 MHz -2.536 MRz | 100.000 WHz | 61395113 MHzZ | [ asgeoe | -1sEede -2.536 MRz | 100.000 WAz | 61390755 MHZ | “33.04dBm | 5290 08
-2.538 MHZ 2300 MHZ | 30000 kHz | B13.98300 MHz | 3237dBm | 5266 R -12.27 0B 2S00MHZ | 30.000kHz | B13.98300 MHz | s4laldem | 6117dB
2.500 Mz 2530 MHz | 30.000 kHZ | B19.01500 MMz | 5447 dBm | -74.85 di 34,47 B 2538 M 519.01900 Mz | 3793dbm | 5768 OF
38 7500 MMz | 100000 kMz B23.00978 MMz -40 80 dim 61,16 dit | -27.60 db ||| 7500 MMz 819, 35357 MMz -31 64 dim 1,40 dib |
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Fig.10
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7,500 MHz 2536 MRz | 100.000WHz | 61507728 MHZ | -38.530Bm | 5966 08 55308 500 MHZ 2536 MRz | 100000 WAz | B17.81943 MHz | -30200Bm | 507008 |
-2.538 MHZ ZSO0MH: | 30000 KMz | BIA9BI00MHZ | 5063 dBm | 71760 -30.62 08 -2.538 MHZ 30000 kK | BIB.9BI00MHZ | -4005dBm | -60.55db
2.500 Mz 2530 MMz | 0000 kHZ | Ge0iR00 MMz | 36 ladBm | 5732 d -16.18 g 2.500 Mz 30.000 khiz | 401900 MMz | 3377 dBm | 54,26 di. 1377 db
30 Mz 7,500 MHz | 100,000 khez | 2407064 Mz -38 61 dbm 601,05 dif -25.51 dh 30 Mz 100,000 kber |24 04008 Mhaz -29.01 dbm 45,50 dii -16.01 db |
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Tw Pover 2245 dBm To Bandwidth  10.000 MHz RBW 100,000 kHz Twe Power 20,70 dBm To Bandwidth  10.000 MHz RBW 100,000 kHz
Ronge Low Range U w Paver abs__| Power fel Avimit Ronge Low Range U w Pawor abs__|Power fel Avimit
~10.000 MHz | 5038 MHz | 100000 krz | B13.94749 MRz | -34.39 dbm 5684 OE ELI9d8 ~10.000 MHz 5.036 MAz | 100.000 WAz | B13.13500 MHZ | -36.23 dBm 56,93 OB 32308
S03EMHZ | SO000MHZ | 30000kHz | BL3SEI00MHZ | -39.66 dBm 62118 -19.66 8 5 038 MHz 30000 kHz | BI398100MHz | -4283dem | 635808 222,68 08
5,000 MHz SO0 MHZ | 0000 kHZ | Ge0iR00Mez | Si32dém | 7377 di 3132 08 5,000 MHz 30000 kb | 401500 MHz | 4066 dBm | 6136 di. -20.66 0B
5 0130 Mz 10,000 MHz | 100,000 kMz | 625 85160 MMz 57 94 dbm 60,35 di 44 54 i 30 Mz 5 000 e | 100 000 Kies | hax. 34008 Mots -32 69 dbm o dh | -19.69.48 |
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Spectrum Emission Mask Standard: None 1 Spectrum Emission Mask Standard: None |
Tw Power 22,63 dBm To Bandwidth  10.000 MHz RBW 100,000 kHz Tw Power 20,58 dBm To Bandwidth  10.000 MHz RBW 100,000 kHz
Range U w o Paver abs | Power fel Avimit Ronge Lo Range U w Pawer abs__|Power fel Avimit
5036 MAz | 100000 WHz | B12 36054 MHZ | 5809 dBm | 807208 | -4509 08 ~10.000 MHz 5036 MAz | 100.000 WAz | 61371535 MHZ | -34.89 dBm 55,46 OB ZLE9 08
S000MH: | 30000 kM | B13.98100MHz | 6L3gdBm | -840ide 41,38 08 5 038 MHz 30000 kHz | BI398100MHz | -4292dBm | 635108 222,92 08
SO0 MHZ | 0000 kHZ | e0iR00Mez | 4209 dBm | 4472 db 22,09 dR 5,000 MHz FO000 kK | Ge0iP00Mez | 4zSadim | 63,17 db -22.50 g
10,000 MHz | 100,000 kMz | 62411054 MMz 4778 dibm 701,41 dif 34,78 08 | 30 Mz 35,000 Motk | 100,000 bae | B35.70655 s -33.61 dbm 54 20 dil -20.61 dh
i
L e b

Fig.15

Fig.16

3.6.5. Uncertainty

Ua=2.46dB (k=2)
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3.7 Frequency Stability

3.7.1. Limit
FCC 47 CFR Part 90 Subpart S - §90.213

. Mobile Stations
Frequency Range | Fixed and Base

(MHz) Stations
Over 2 watts output Power | 2 watts or less output Power

809 ~ 824 1.5ppm 2.5ppm 2.5ppm

3.7.2. Test Setup

3.7.3. Test Procedures

1) The measurement procedure follows ANSI C63.26-2015, clause 5.6.3.
2) Frequency Stability over variations in temperature:
a) The EUT can power on and work in rated supply voltage via an external power supply.
b) The EUT is configured to transmit RF power via a communication test set.
¢) The EUT is placed in temperature chamber.
d) Measure the result of frequency error at 10°C intervals of temperature from -20°C to +55°C.

3) Frequency stability when varying supply voltage
a) The EUT is placed in a temperature chamber. The temperature in chamber is set to +20°C.
b) The EUT is configured to transmit RF power via a communication test set.
¢) Measure the result of frequency error in Low voltage and high voltage mode.

3.7.4. Test Result

Test Engineer Xu Dongxu Test Date 2021/04/16
Temperature 18.4°C Relative Humidity 46.5%
Pressure 105.3kPa Test Sample Selected | No.l
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1) Frequency Stability when varying temperature:

Test Result (ppm) @ Low Channel

Temperature(°C) | Voltage

1.4M M M 10M

-20 NV 0.00 0.00 -0.02 -0.04
-10 NV -0.03 -0.01 -0.01 0.01
0 NV -1.23 0.02 -0.01 0.00
+10 NV 0.02 0.02 0.04 -0.02
+20 NV 0.00 0.00 0.00 0.00
+30 NV -0.03 0.04 0.01 -0.02
+40 NV 0.00 0.03 0.04 0.02
+50 NV 0.05 0.00 0.01 0.05
+55 NV 0.04 0.00 0.01 0.01

Test Result (ppm) @ High Channel

Temperature(°C) | Voltage

1.4M M M 10M

-20 NV -0.04 -0.04 0.02 -0.01
-10 NV 0.00 -0.01 0.01 -0.04
0 NV -0.06 0.04 0.01 -0.04
+10 NV 0.05 0.03 0.00 -0.02
+20 NV 0.00 0.00 0.00 0.00
+30 NV 0.01 0.01 0.01 -0.06
+40 NV -0.01 0.02 0.01 -0.02
+50 NV -0.04 0.00 -0.01 -0.06
+55 NV 0.05 -1.22 0.00 -0.01

2) Frequency stability when varying supply voltage:

Test Result (ppm) @ Low Channel

Temperature(°C) | Voltage

1.4M M SM 10M
+20 LV -0.06 -0.02 -0.05 -0.05
+20 HV -0.02 0.02 0.00 0.04

Test Result (ppm) @ High Channel

Temperature(°C) | Voltage

1.4M M M 10M

+20 LV -0.07 -0.03 -0.06 0.04

+20 HV -0.02 0.01 -0.03 0.01

3.7.5. Uncertainty
Frequency (MHz) Ulas k
814.7 71.15Hz 2
819.0 71.44Hz 2
823.3 71.73Hz 2
815.5 71.21Hz 2
822.5 71.68Hz 2
816.5 71.27Hz 2
821.5 71.61Hz 2
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4  Test Instruments
Description Model Name S/N Manufacturer Next Cal Date
Spectrum Analyzer FSV40 101403 R&S 2022/01/11
Three-way Power Supply E3646A MY43007301 Agilent 2022/01/11
Base Station Simulator CMW500 115895 R&S 2022/01/11
Power Divider 87302C MY44300481 Agilent 2021/07/14
Temperature Chamber | HTLH-015/40 JT1906018 Shang Hai Jing Tian | 2021/07/02
Hybrid Antenna VULB9163 01266 SCHWARZBECK 2021/07/03
Pre-Amplifier PE15A1009 Vool 4(})31822021 81115 Pasternack Enterprises | 2022/01/11
. QLAS-1000-

Pre-Amplifier 18000-45-30 20255003 Qualwave 2022/04/01
Double Ridged Broadband | gy 150p 1276 SCHWARZBECK | 2022/04/01

Horn Antenna
Double-Ridged Waveguide | g4 100096 R&S 2022/04/01

Horn Antenna
Signal Generator E8257D MY46520023 Agilent 2022/01/11
Digital Display Temperature |y 35, 015080 DICKSON 2021/05/08

and Humidity Recorder
Aneroid Barometer DYM3 00868 Shanghai Boji 2022/05/05
--- End of Test Report ---
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