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7.3. Band Edge Emissions at Antenna Terminal

Test setup
EUT Divider Tg"s‘ibL'J'ﬁit
Spectrum
Analyzer
Limit

According to §27.53(m)(4),

The attenuation factor shall be not less than 40 + 10log(P) dB on all frequencies between the channel
edge and 5 megahertz from the channel edge, 43 + 10log(P) dB on all frequencies between 5
megahertz and X megahertz from the channel edge, and 55 + 10log(P) dB on all frequencies more
than X megahertz from the channel edge, where X is the greater of 6 megahertz or the actual emission
bandwidth as defined in paragraph (m)(6) of this section. In addition, the attenuation factor shall not
be less that 43 + 10log(P) dB on all frequencies between 2490.5 M and 2496 M and 55 + 10log(P)
dB at or below 2490.5 M.

Test procedure
971168 D01 v03r01 - Section 6
ANSI| C63.26-2015 — Section 5.7
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Test settings
1)  Start and stop frequency were set such that the band edge would be placed in the center of

the plot

2)  Span was set large enough so as to capture all out of band emissions near the band edge.

3) Setthe RBW > 1% of the emission bandwidth.

4)  Setthe VBW = 3 x RBW.

5)  Set the number of sweep points = 2 x Span/RBW

6) Detector = RMS

7)  Trace mode = trace average

8)  Sweep time should be auto for peak detection. For RMS detection the sweep time should
be set as follows:

a) If the device can be configured to transmit continuously (duty cycle = 98%),
set the (sweep time) > (number of points in sweep) x (symbol period)

(e.g., by a factor of 10 x symbol period x number of points)
Increasing the sweep time (i.e., slowing the sweep speed) will allow for averaging
over multiple symbols.

b) If the device cannot transmit continuously (duty cycle < 98%), a gated sweep
shall be used when possible (i.e., gate triggered such that the analyzer only
sweeps when the device is transmitting at full power), set the sweep time >
(number of points in sweep) x (symbol period) but the sweep time shall always be
maintained at a value that is less than or equal to the minimum transmission time

c) If the device cannot be configured to transmit continuously (duty cycle > 98%),
and a free-running sweep must be used, set the sweep time so that the
averaging is performed over multiple on/off cycles by setting the sweep time
> (number of points in sweep) x (transmitter period) (i.e., the transmit on-time +
the off-time). The spectrum analyzer readings shall subsequently be corrected by
[10 log (1/duty cycle)]. This assumes that the transmission period and duty cycle
is relatively constant (duty cycle variation < £2%).

d) If the device cannot be configured to transmit continuously and a free-running
sweep must be used, and if the transmissions exhibit a non-constant duty cycle
(duty cycle variations > £2%), set the sweep time so that the averaging is
performed over the on-period by setting the sweep time > (symbol period) x
(number of points), while also maintaining the sweep time < (transmitter on-time).
The trace mode shall be set to max hold, since not every display point will be
averaged only over just the on-time. Thus, multiple sweeps (e.g., 100) in
maximum hold art necessary to ensure that the maximum power is measured.

9)  Allow trace to fully stabilize.
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Notes:
1. Per 27.53(m)(6), in the 1 megahertz bands immediately outside and adjacent to the frequency

block a resolution bandwidth of at least two percent may be employed, except when the 1
megahertz band is 2495-2496 M, in which case a resolution bandwidth of at least one percent
may be employed. A narrower resolution bandwidth is permitted in all cases to improve
measurement accuracy provided the measured power is integrated over the full required
measurement bandwidth (i.e. 1 megahertz or 1 percent of emission bandwidth, as specified; or 1
megahertz or 2 percent for mobile digital stations, except in the band 2495-2496 ).

The EUT was setup to maximum output power as its lowest and highest channel with all
bandwidth, modulation and RB configurations.

The measurement bandwidth is less than the reference bandwidth of 1Miz no additional correction
to be applied as ANSI C63.26 section 4.2.3 only requires the correction to be applied when the
OBW of the emission being measured is wider than the measurement bandwidth (Where the
OBW of the signal under measurement is less than the RBW of the measuring instrument, no
bandwidth correction or integration will be required). Plots for low and high channels show the
level of the emission measured with the reduced bandwidth and the level of the emission
measured with the reduced bandwidth and the level of the same emission measured using the
integration method over the 1Mz reference bandwidth are very close, indicating the emissions are
narrowband.

Duty cycle factor

Band

Period

(ms)

On time

(ms)

Duty cycle Duty Cycle Factor

(Linear)

(%)

(dB)

LTE B41

5.001 03

2.997 56

0.599 4

59.94

2.22

5G NR n41

5.000 25

0.999 75

0.199 9

19.99

6.99

1) Duty cycle (Linear) = Ton time / Period
2) DCF (Duty cycle factor) = 10log(1/duty cycle)
3) Offset(dB) = RF cable loss(dB) + Divider(dB) + Duty Cycle Factor(dB)
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Test results
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2,448 GHz 2.490 GHz 1.000 MHz 2.49039 GHz -42.82 dBm -17.82 d8 2.690 GHz 2.691 GHz 1.000 MHz 2.69067 GHz -36.34 dBm -26.34 dB
2,490 GHz 2.495 GHz 1.000 MHz 2.49399 GHz -40.04 dBm -27.04 dB 2,601 GHz 2.605 GHz 1.000 MHz 2.60208 GHz -37.62 dém -27.62 dB
2,495 GHz 2.496 GHz 1.000 MHz 2.49600 GHz -15.87 dam -2.87 d8 2,695 GHz 2.730 GHz 1.000 MHz 2.69610 GHz -40.99 dam -27.99 dB
2,496 GHz 2.544 GHz 1.000 MHz 2.51415 GHz 2.56 dBm -27.44 dB 2,730 GHz 2.738 GHz 1.000 MHz 2.73170 GHz -47.02 dém -22.02 dB
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2,490 GHz 2.495 GHz 1.000 MHz 2.49495 GHz -31.32 d8m -18.32 d8 2,601 GHz 2.605 GHz 1.000 MHz 2.60100 GHz -32.25 dBm -22.25 dB
2,495 GHz 2.496 GHz 20.000 kHz 2.49600 GHz -37.40 dam -24.40 d8 2,605 GHz 2.740 GHz 1.000 MHz 2.71260 GHz -35.66 dBm -22.66 dB
2,496 GHz 2.556 GHz 1.000 MHz 2.49723 GHz 24.80 dBm 5.20 dB 2.740 GHz 2.750 GHz 1.000 MHz 2.74470 GHz -35.16 dBm 14.16 d&
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2,436 GHz 2.490 GHz 1.000 MHz 2.49047 GHz -42.74 dBm -17.74 d8 2.690 GHz 2.691 GHz 1.000 MHz 2.69008 GHz -37.63 dBm -27.63 d8
2,490 GHz 2.495 GHz 1.000 MHz 2.49087 GHz -38.55 dBm -25.55 d8 2,601 GHz 2.605 GHz 1.000 MHz 2.60147 GHz -37.92 dém -27.92 db
2,495 GHz 2.496 GHz 1.000 MHz 2.49599 GHz -22.54 dam -9.54 d8 2,695 GHz 2.740 GHz 1.000 MHz 2.70078 GHz -41.84 dam -28.84 dB
2,496 GHz 2.556 GHz 1.000 MHz 2.53181 GHz 1.51 dém -26.49 dB 2.740 GHz 2.750 GHz 1.000 MHz 274242 GHz -46.69 dém -21.69 dB
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2,424 GHz 2.490 GHz 1.000 MHz 2.47904 GHz -47.13 dBm -22.13 dB 2.690 GHz 2.691 GHz 30.000 kHz 2.69000 GHz -49.30 dBm -35.30 dB
2,490 GHz 2.435 GHz 1.000 MHz 2.49497 GHz -39.42 dam -26.42 d8 2.691 GHz 2.695 Gz 1.000 MHz 2.69115 GHz -40.57 d&m -30.57 da
2,495 GHz | 2.495 GHz 30.000 knz 2.49600 Gz -45.95 dam -32.95 d8 2,695 GHz 2.750 Ghz 1.000 MHz 271365 Ghz -44.20 dem | -31.20d8
2,496 GHz 2.568 GHz 1.000 MHz 2.49719 GHz 16.83 dBm -13.17 d@ 2.750 GHz 2.762 GHz 1.000 MHz 2.75003 GHz -48.14 dBm 23.14 dB
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2,424 GHz 2.490 GHz 1.000 MHz 2.48927 GHz -43.50 dBm -1B.50 d8 2.690 GHz 2.691 GHz 1.000 MHz 2.69000 GHz -16.03 dBm -6.03 d8
2,490 GHz 2.495 GHz 1.000 MHz 2.49174 GHz -36.60 d8m -25.60 dB 2,601 GHz 2.605 GHz 1.000 MHz 2.60240 GHz -38.01 dBm -28.01 dB
2,495 GHz | 2.496 GHz 1.000 MHz 2.49597 GHz -15.80 dam -2.80 d8 2,695 GHz 2.750 GHz 1.000 MHz 2.69635 GHz -42.73 dBm | -29.73 dB
2,496 GHz 2.568 GHz 1.000 MHz 2.55279 GHz 0.22 dém -25.78 dB 2,750 GHz 2.762 GHz 1.000 MHz 2.75188 GHz -47.62 dém -22.62 dB
1 i

KCTL-TIR001-003/7 (220705)

KP25-05375



http://www.kctl.co.kr/

Eurofins KCTL Co.,Ltd.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-70-4904-0113 FAX: 82-505-299-8311
www.kctl.co.kr

Report No.:
KR25-SRF0177
Page (63) of (124)

<& eurofins

KCTL

70M BW QPSK

Low channel 1RB

High channel 1RB

Spectrum o~ pec s
Reflevel 29.98 dim  Offset 0.73 cb Mode Sweep Ref Level 30.02 dém  Offset 0,75 di Mode Sweep
5GL Count 100/100 SGL Count 100/100
| T @1 Avgrwr
Limit gheck T [ SPURIGHE CHIEKARS_
EPURIOUS_| INE_ABS 20 dhlfE_bRURIOUS | INE_aBS
10 dh fl 10 F
y | . |
=50 A { -20 d
Ef 15_LINE_ABS | |
| -30
-30 di ! ’
40
-an
Moo ,..._«-.MM Mw#\m—ﬂ‘ b WJ Pﬁﬁk
VY NP R L S 7 S -S0d ”
-60
-60
Start 2,606 GHz 5005 pts Stop 2.774 GHz
Start 2.412 GHz 4004 pts Stop 2.58 GHz Spurious Emissions
Spurious Emissions Rangelow | RangeUp | RBW | Frequency | Powerabs | ALimit |
Rangelow | Rangeup | RBW | Frequency |  Powerabs | alimit 2.606 GHz 2.690 GHz 1.000 MHz 2.68878 GHz 16.23 dém -13.77 db
2,412 GHz 2.490 GHz 1.000 MHz 2.47972 GHz -45.00 dBm -20.00 d8 2.690 GHz 2.691 GHz 30.000 kHz 2.69010 GHz -50.00 dém -40.00 d8
2,490 GHz 2.495 GHz 1.000 MHz 2.49496 GHz -40.77 dam -27.77 db 2,601 GHz 2.605 GHz 1.000 MHz 2.60109 GHz -41.05 dBm -31.05 dB
2,495 GHz 2.496 GHz 20.000 kHz 2.49570 GHz -50.76 dam -37.76 d8 2,695 GHz 2.760 GHz 1.000 MHz 2.70672 GHz -42.77 dem -29.77 dB
2,496 GHz 2.580 GHz 1.000 MHz 2.49722 GHz 15.82 dém 416 B 2,760 GHz 2.774 GHz 1.000 MHz 2.77243 GHz -48.12 dBm 23.12 d&
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2,412 GHz 2.490 GHz 1.000 MHz 2.48874 GHz -42.08 dBm -17.98 dB 2.690 GHz 2.691 GHz 1.000 MHz 2.69027 GHz -30.46 dBm -20.46 dB
2,490 GHz 2.495 GHz 1.000 MHz 2.49393 GHz -40.22 d8m -27.22 dB 2,601 GHz 2.605 GHz 1.000 MHz 2.60128 GHz -40.51 dBm -30.51 dB
2,495 GHz 2.496 GHz 1.000 MHz 2.49599 GHz -20.50 dam -7.50 d8 2,695 GHz 2.750 GHz 1.000 MHz 2.69698 GHz -43.27 dem -30.27 dB
2,496 GHz 2.580 GHz 1.000 MHz 2.52035 GHz 0.25 dBm -25.75 dB 2,760 GHz 2.774 GHz 1.000 MHz 2.76332 GHz -48.07 dém -23.07 dB
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2,400 GHz 2.490 GHz 1.000 MHz 2.48928 GHz -46.95 dBm -21.95 dB 2.690 GHz 2.691 GHz 30.000 kHz 2.69000 GHz -46.06 dBm -36.06 dB8
2,490 GHz 2.495 GHz 1.000 MHz 2.49500 GHz -39.76 d8m -26.76 dB 2,601 GHz 2.605 GHz 1.000 MHz 2.60109 GHz -38.53 dBm -29.53 dB
2,495 GHz 2.496 GHz 20.000 kHz 2.49600 GHz -45.09 dam -32.09 d8 2,695 GHz 2.770 GHz 1.000 MHz 2.72785 GHz -45.65 dam -32.65 dB
2,496 GHz 2.592 GHz 1.000 MHz 2.49720 GHz 15.80 dém 4.20 d8 2.770 GHz 2.786 GHz 1.000 MHz 2.7826% GHz -48.00 dém 23.00 d&
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2,400 GHz 2.490 GHz 1.000 MHz 2.49027 GHz -43.54 dBm -1B.54 d& 2.690 GHz 2.691 GHz 1.000 MHz 2.69000 GHz -32.49 dBm -22.49 d8
2,490 GHz 2.495 GHz 1.000 MHz 2.49439 GHz -41.04 dam -26.04 dB 2,601 GHz 2.605 GHz 1.000 MHz 2.60307 GHz -38.77 dBm -28.77 dB
2,495 GHz 2.496 GHz 1.000 MHz 2.49596 GHz -21.46 dam -8.45 d8 2,695 GHz 2.770 GHz 1.000 MHz 2.69803 GHz -42.29 dBm -29.29 dB
2,496 GHz 2.592 GHz 1.000 MHz 2.53978 GHz -0.65 dém -30.65 dB 2,770 GHz 2.786 GHz 1.000 MHz 2.77058 GHz -47.84 dBm -22.84 dB
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2,388 GHz 2.490 GHz 1.000 MHz 2.48912 GHz -46.76 dBm -21.76 d8 2.690 GHz 2.691 GHz 30.000 kHz 2.69002 GHz -45.79 dém -35.70 d8
2,490 GHz 2.495 GHz 1.000 MHz 2.43439 GHz -36.64 dBm -25.64 dB 2,601 GHz 2.605 GHz 1.000 MHz 2.60103 GHz -38.42 dBm -29.42 dB
2,495 GHz 2.496 GHz 20.000 kHz 2.49599 GHz -43.79 dam -30.79 da 2,695 GHz 2.780 GHz 1.000 MHz 2.73283 GHz -45.82 dam -32.82 dB
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2,490 GHz 2.495 GHz 1.000 MHz 2.49409 GHz -41.29 dam -26.29 d8 2,601 GHz 2.605 GHz 1.000 MHz 2.60121 GHz -40.39 dBm -30.39 dB
2,495 GHz 2.496 GHz 1.000 MHz 2.49599 GHz -19.30 dam -6.30 d8 2,695 GHz 2.780 GHz 1.000 MHz 2.69513 GHz -42.65 dBm -29.65 dB
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7.4. Spurious Emissions at Antenna Terminal

Test setup
EUT Divider Tg"s‘ibL'J'ﬁit
Spectrum
Analyzer
Limit

According to §27.53(m)(4),

The attenuation factor shall be not less than 40 + 10log(P) dB on all frequencies between the channel
edge and 5 megahertz from the channel edge, 43 + 10log(P) dB on all frequencies between 5
megahertz and X megahertz from the channel edge, and 55 + 10log(P) dB on all frequencies more
than X megahertz from the channel edge, where X is the greater of 6 megahertz or the actual emission
bandwidth as defined in paragraph (m)(6) of this section. In addition, the attenuation factor shall not
be less that 43 + 10log(P) dB on all frequencies between 2490.5 M and 2496 M and 55 + 10log(P)
dB at or below 2490.5 M.

Test procedure
971168 D01 v03r01 - Section 6
ANSI 63.26-2015 — Section 5.7

Test settings
1)  Start frequency was set to 30 Mz and stop frequency was set to at least 10" the

fundamental frequency.
2)  Detector = RMS
3)  Sweep time = auto couple.
4)  Trace mode = trace average
5)  Allow trace to fully stabilize.
6) Please see test notes below RBW and VBW settings.

Notes:

1. Per 27.53(m)(6), compliance with the applicable limits is based on the use of measurement
instrumentation employing a resolution bandwidth of 1MHz.

2. All modes of operation were investigated and the worst-case configuration results are reported.
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Test results

Test mode: LTE B41
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5M BW QPSK

High channel (30 Mz ~ 10 Cik)

High channel (10 Gz ~ 20 (k)
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15M BW QPSK

Low channel (30 Mtk ~ 10 Gtz)

Middle channel (30 Mz ~ 10 k)

Spectrum o Spectrum =
Ref Level 25.00 dom  Offset 073 08 @ RBW 1 MHz Ref Level 25.00 dém  Offset 0.73 d& @ RBW 1 MHz
e Att 3508 BWT  39.9ms @ VBW IMHz  Made Sweep o At 3508 SWT 39.9ms @ VBW 3MHz  Mode Sweep
SGL Count 100/100 ToF SGL Count 100/100 TOF
[[#7m mvaper @ 1Rm &vgPwr
- Mi[1] 20,41 dem| o Mi[1] 21.37 dBm|
20 + 2.497030 GHy] 20 2.586450 GHZ,
M2[1] 39,80 ditm| M2[1] 39.85 dBm|
10 6.288630 GHz| 10 6.271180 GHz|
0o o
-10 -10
20 20
D1 -25.000 dan D1 -25.000 e
-a0 -0
Mz M2
I I
-a0 -an =
60 d 50
-70 di -70 di
Start 30.0 MHz 32001 pts Stop 10.0 GHz Start 30.0 MHz 32001 pts Stop 10.0 GHz
- — ™ —
L JU ] - L JU ] -

Low channel (10 Gz ~ 20 (i)

Middle channel (10 Gz ~ 20 Gfkz)

Spectrum - Spe n -
Ref Level 25.00 dém  Offset 0.73 dB & RBW 1 MHz Ref Leval 25.00 d8m  Offset 0.73 d& & RBW 1 MHz

o att 35d8 SWT  40mS @ YBW 3MHZ  Mode Sweep o att 3508 SWT  40ms @ VBW 3MHZ  Mode Sweep

SGL Count 100/100 TOF SGL Count 100/100 TOF

[0 1Fm AvgPwr (@ 1fm AvgPwr

Mi[1] 39.97 dem| Mi[1] 39.95 dBm|

20 15.697480 GHz| 20 16.771820 GHz|
10 10

0 di o d

-10 -0

-20 -20

D1 -25.000 dg D1 -25.000 des
-30 =20
ma M

-40 —— - -40 > S e

e il T o Yt ot ]
-50 -50

50 d 50 d

70 di -70 df

Start 10.0 GHz 32001 pts Stop 20.0 GHz Start 10.0 GHz 32001 pts Stop 20.0 GHz
p— - — — S = — e ma————
L JL ] bl L JL ] b

Low channel (20 Gz ~ 27 Gikz)

Middle channel (20 Gz ~ 27 (ik)

Spectrum

Ref Level 25.00 dém  Offset 0.73 dé & RBW 1 MHz
P AtE 35d8 SWT  32.1ms & VBW 3 MHz
SGL Count 100/100 TOF

[0 1Fm AvgPwr

(=)

Mode Sweep

Spectrum

=)

Ref Level 25.00 dém  Offsel 0.72 0B @ RBW 1 MHz
fo At 2508 SWT  32.1ms @ VBW 3 MHz
SGL Count 100/100 TOF

Mode Sweep

(@ 1Fm AvgPwr

M1[1] 38.44 d2m]

25.048050 GHe|

D1 -25.000 d

50

60

70

Start 20.0 GHz 32001 pts Stop 27.0 GHz
S — —— —_—

L JU ] -

M1[1]
20

36.28 dBm|
25.135540 GHz|

D1 -25.000 de;

60 i

-70 dl

Start 20.0 GHz 32001 pts
S—— ——

L U ] -

Stop 27.0 GHz
—

KCTL-TIR001-003/7 (220705)

KP25-05375



http://www.kctl.co.kr/

Eurofins KCTL Co.,Ltd.
65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea

www.kctl.co.kr

TEL: 82-70-4904-0113 FAX: 82-505-299-8311

Report No.:
KR25-SRF0177
Page (73) of (124)

<& eurofins

KCTL
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20M BW QPSK
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Test mode: 5G NR n41 DFT-s OFDM
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