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10.6.3. Test procedures

a)
b)
c)
d)

e)
f)

g)

h)
1)
1)

Connect a signal generator to the input of the EUT.

Configure to generate the AWGN (broadband) test signal.

The frequency of the signal generator shall be set to the frequency fo as determined from 3.3.
Connect a spectrum analyzer or power meter to the output of the EUT using appropriate attenuation
A8 Necessary.

Set the signal generator output power to a level that produces an EUT output level that is just below
the AGC threshold (see 3.2), but not more than 0.5 dB below.

Measure and record the output power of the EUT; use 3.5.3 or 3.5.4 for power measurement.
Remove the EUT from the measurement setup. Using the same signal generator settings, repeat the
power measurement at the signal generator port, which was used as the input signal to the EUT, and
record as the input power. EUT gain may be calculated as described in 3.5.5.

Repeat steps f) and g) with input signal amplitude set to 3 dB above the AGC threshold level.
Repeat steps e) to h) with the narrowband test signal.

Repeat steps e) to 1) for all frequency bands authorized for use by the EUT.
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10.6.4. Test results

Test Date (yy-mm-dd):

Normal condition:

Supply Voltage:

2022-08-06~2022-08-07

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

AC 110V, 50Hz

10.6.4.1. Mean power and gain
10.6.4.1.1. 700MHz Band

10.6.4.1.1.1. Downlink
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. Input
et | Fresmeney | SRR e | ok | e | ot | o o
(dBm) (dB) (dBm) Loss(dB) (dBm) (W)
1. P25 Phase I(C4FM)
Down? | 769.00625 -54.6 0.7 -7.8 415 33.7 2.34 88.3
Down® | 769.00625 51.6 0.7 7.8 415 33.7 2.34 85.3
Down'" 772.0 -56.6 0.7 8.2 415 333 2.14 89.9
Down® 772.0 -53.6 0.7 8.2 415 333 2.14 86.9
Down" | 774.99375 -56.1 0.7 8.3 415 33.2 2.09 89.3
Down® | 774.99375 -53.1 0.7 -8.3 41.5 332 2.09 86.3
2. P25 Phase II(H-DQPSK)
Down" | 769.00625 -54.6 0.7 7.9 415 33.6 2.29 88.2
Down® | 769.00625 -51.6 0.7 7.9 415 33.6 2.29 85.2
Down'" 772.0 -56.6 0.7 8.2 415 333 2.14 89.9
Down® 772.0 -53.6 0.7 8.2 415 333 2.14 86.9
Down" | 774.99375 -56.1 0.7 -8.2 41.5 33.3 2.14 89.4
Down® | 774.99375 P | 0.7 -8.2 41.5 33.3 2.14 86.4
3. DMR
Down" | 769.00625 -54.5 0.7 7.9 415 33.6 2.29 88.1
Down® | 769.00625 515 0.7 7.9 415 33.6 2.29 85.1
Down'" 772.0 -56.5 0.7 8.2 415 333 2.14 89.8
Down® 772.0 -53.5 0.7 -8.2 41.5 33.3 2.14 86.8
Down" | 774.99375 -55.5 0.7 -8.2 415 33.3 2.14 88.8
Down® | 774.99375 525 0.7 8.2 415 333 2.14 85.8
4. Analog FM
Down'" 769.0125 -54.6 0.7 -8 415 335 2.24 88.1
Down® 769.0125 -51.6 0.7 -8 415 335 2.24 85.1
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Down'" 772.0 -56.6 0.7 8.3 415 332 2.09 89.8
Down® 772.0 -53.6 0.7 8.3 415 332 2.09 86.8
Down" 774.9875 -56.1 0.7 8.4 415 33.1 2.04 89.2
Down® 774.9875 -53.1 0.7 -8.4 41.5 33.1 2.04 86.2
5. Tetra
Down'" 769.0125 -54.6 0.7 7.9 415 33.6 2.29 88.2
Down® 769.0125 -51.6 0.7 7.9 415 33.6 2.29 85.2
Down" 772.0 -56.6 0.7 8.2 415 333 2.14 89.9
Down® 772.0 -53.6 0.7 8.2 415 333 2.14 86.9
Down" 774.9875 -56.1 0.7 -8.2 41.5 33.3 2.14 89.4
Down® 774.9875 -53.1 0.7 -8.2 41.5 33.3 2.14 86.4
NOTE: ¥ Level is 0.5 dB below AGC threshold; @ Level is 3dB above AGC threshold.
10.6.4.1.1.2. Uplink
Sig output Input Peak Output Atten Output Output .
Test link Fr(el&lg;l)cy power (]:j)bs]se power +Output Cable power power Eiﬁ;)l
(dBm) (dB) (dBm) Loss(dB) (dBm) W)
1. P25 Phase [(C4FM)
up® 799.00625 -61.7 0.7 -13.9 41.5 27.6 0.58 89.3
Up? 799.00625 -58.7 0.7 -13.9 415 27.6 0.58 86.3
up® 802.0 -62.2 0.7 -13.8 415 27.7 0.59 89.9
Up? 802.0 -59.2 0.7 -13.8 415 27.7 0.59 86.9
up® 804.99375 -62.7 0.7 -13.8 415 27.7 0.59 90.4
Up? 804.99375 -59.7 0.7 -13.8 415 27.7 0.59 87.4
2. P25 Phase II(H-DQPSK)
up® 799.00625 -61.6 0.7 -13.7 41.5 27.8 0.60 89.4
Up? 799.00625 -58.6 0.7 £118) 415 27.8 0.60 86.4
up? 802.0 -62.1 0.7 -13.8 415 27.7 0.59 89.8
Up? 802.0 -59.1 0.7 -13.8 415 27.7 0.59 86.8
up? 804.99375 -62.5 0.7 -13.8 415 27.7 0.59 90.2
Up? 804.99375 -59.5 0.7 -13.8 415 27.7 0.59 87.2
3. DMR
up? 799.00625 -61.2 0.7 -14.3 415 27.2 0.52 88.4
Up? 799.00625 -58.2 0.7 -143 415 27.2 0.52 85.4

WA
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up? 802.0 -62.8 0.7 -14.2 415 273 0.54 90.1
Up? 802.0 -59.8 0.7 -14.2 415 273 0.54 87.1
up? 804.99375 -62.2 0.7 -14.1 415 27.4 0.55 89.6
Up®@ 804.99375 -59.2 0.7 -14.1 41.5 27.4 0.55 86.6
4.  Analog FM

up™® 799.0125 -61.5 0.7 -13.7 415 27.8 0.60 89.3
Up? 799.0125 -58.5 0.7 -13.7 415 27.8 0.60 86.3
up® 802.0 -62.0 0.7 -13.6 415 27.9 0.62 89.9
Up? 802.0 -59.0 0.7 -13.6 41.5 27.9 0.62 86.9
up® 804.9875 -62.5 0.7 -13.6 41.5 27.9 0.62 90.4
Up? 804.9875 -59.5 0.7 -13.6 415 27.9 0.62 87.4
5. Tetra

up® 799.0125 -61.5 0.7 -13.6 415 27.9 0.62 89.4
Up? 799.0125 -58.5 0.7 -13.6 415 27.9 0.62 86.4
up? 802.0 -62.3 0.7 -13.8 41.5 27.7 0.59 90.0
Up? 802.0 -59.3 0.7 -13.8 415 27.7 0.59 87.0
up? 804.9875 -62.5 0.7 -13.6 415 27.9 0.62 90.4
Up? 804.9875 -59.5 0.7 -13.6 415 27.9 0.62 87.4

NOTE: ) Level is 0.5 dB below AGC threshold; ¢

) Level is 3dB above AGC threshold.
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10.6.4.1.2. 800MHz Band

10.6.4.1.2.1. Downlink
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. Input
Test link Fr(el\(}llll;;l)cy Slﬁo(isgut %il))slse pl;iilgr +%11{:g$t/ét:§lle (;255;1: g:)l\t:/);rt gﬁ;l;
(dBm) (dB) (dBm) Loss(dB) (dBm) (W)
1. P25 Phase [(C4FM)
Down" | 851.00625 -57.2 0.7 -8.9 415 32.6 1.82 89.8
Down® | 851.00625 -54.2 0.7 -8.9 415 32.6 1.82 86.8
Down'" 856.0 572 0.7 8.6 415 329 1.95 90.1
Down® 856.0 -54.2 0.7 -8.6 415 32.9 1.95 87.1
Down” | 860.99375 -58.2 0.7 -8.4 415 33.1 2.04 91.3
Down® | 860.99375 -55.2 0.7 -8.4 41.5 33.1 2.04 88.3
2. P25 Phase II(H-DQPSK)
Down" | 851.00625 572 0.7 -8.8 415 32.7 1.86 89.9
Down® | 851.00625 -54.2 0.7 -8.8 415 327 1.86 86.9
Down" 856.0 -57.1 0.7 -8.5 415 33.0 2.00 90.1
Down® 856.0 -54.1 0.7 -8.5 415 33.0 2.00 87.1
Down" | 860.99375 -58.1 0.7 8.3 415 332 2.09 91.3
Down® | 860.99375 -55.1 0.7 8.3 415 332 2.09 88.3
3. DMR
Down” | 851.00625 -57.5 0.7 9.3 415 322 1.66 89.7
Down® | 851.00625 -54.5 0.7 9.3 41.5 322 1.66 86.7
Down" 856.0 -56.8 0.7 -8.6 415 329 1.95 89.7
Down® 856.0 -53.8 0.7 -8.6 415 329 1.95 86.7
Down" | 860.99375 -57.8 0.7 -8.5 415 33.0 2.00 90.8
Down® | 860.99375 -54.8 0.7 -8.5 415 33.0 2.00 87.8
4. Analog FM mode
Down'" 851.0125 -56.7 0.7 -8.8 415 32.7 1.86 89.4
Down® 851.0125 -53.7 0.7 -8.8 41.5 32.7 1.86 86.4
Down" 856.0 -57.2 0.7 -8.7 415 32.8 1.91 90.0
Down® 856.0 -54.2 0.7 -8.7 415 32.8 1.91 87.0
Down'" 860.9875 -58.2 0.7 -8.5 415 33.0 2.00 91.2
Down® 860.9875 -55.2 0.7 -8.5 415 33.0 2.00 88.2

5.

Tetra




Report No.: E202207280743-3

Page 166 of 247

Down'" 851.0125 572 0.7 -8.8 415 32.7 1.86 89.9
Down® 851.0125 -54.2 0.7 -8.8 415 32.7 1.86 86.9
Down" 856.0 -57.2 0.7 8.6 415 32.9 1.95 90.1
Down® 856.0 -54.2 0.7 -8.6 415 32.9 1.95 87.1
Down'" 860.9875 -58.2 0.7 -8.4 415 33.1 2.04 91.3
Down® 860.9875 -55.2 0.7 8.4 415 33.1 2.04 88.3
NOTE: ¥ Level is 0.5 dB below AGC threshold; @ Level is 3dB above AGC threshold.
10.6.4.1.2.2. Uplink
Sig output Input Peak Output Atten Output Output .
Test link Fr(el\c/lllg;l)cy power %:)bslse power +Output Cable power power gfg)l
(dBm) (dB) (dBm) Loss(dB) (dBm) (W)
1. P25 Phase [(C4FM)
up? 806.00625 -62.7 0.7 -13.9 415 27.6 0.58 90.3
Up? 806.00625 -59.7 0.7 -13.9 415 27.6 0.58 87.3
up® 811.0 -62.2 0.7 -14.2 41.5 27.3 0.54 89.5
Up? 811.0 -59.2 0.7 -14.2 415 273 0.54 86.5
up® 815.99375 -61.2 0.7 -13.9 415 27.6 0.58 88.8
Up? 815.99375 -58.2 0.7 -13.9 415 27.6 0.58 85.8
2. P25 Phase II(H-DQPSK)
up? 806.00625 -62.6 0.7 -13.8 415 27.7 0.59 90.3
Up®@ 806.00625 -59.6 0.7 -13.8 41.5 27.7 0.59 87.3
up 811.0 -62.2 0.7 -14.1 41.5 27.4 0.55 89.6
Up? 811.0 -59.2 0.7 -14.1 415 27.4 0.55 86.6
up® 815.99375 -61.1 0.7 -13.7 415 27.8 0.60 88.9
Up? 815.99375 -58.1 0.7 -13.7 415 27.8 0.60 85.9
3. DMR
up® 806.00625 -62.3 0.7 L5 41.5 27.0 0.50 89.3
Up? 806.00625 -59.3 0.7 -14.5 415 27.0 0.50 86.3
up? 811.0 -61.8 0.7 -14.6 415 26.9 0.49 88.7
Up? 811.0 -58.8 0.7 -14.6 415 26.9 0.49 85.7
up? 815.99375 -61.8 0.7 -14.4 415 27.1 0.51 88.9
Up? 815.99375 -58.8 0.7 -14.4 415 27.1 0.51 85.9
4. Analog FM mode

L '}
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up? 806.0125 -62.5 0.7 -13.7 415 27.8 0.60 90.3
Up? 806.0125 -59.5 0.7 -13.7 415 27.8 0.60 87.3
up? 811.0 -62.0 0.7 -14 415 27.5 0.56 89.5
Up? 811.0 -59.0 0.7 -14 41.5 27.5 0.56 86.5
up® 815.9875 -61.5 0.7 -14.2 415 273 0.54 88.8
Up? 815.9875 -58.5 0.7 -14.2 415 273 0.54 85.8
5. Tetra
up? 806.0125 -62.5 0.7 -13.7 415 27.8 0.60 90.3
Up®@ 806.0125 -59.5 0.7 -13.7 41.5 27.8 0.60 87.3
up® 811.0 -62.3 0.7 -14.2 415 273 0.54 89.6
up® 811.0 -59.3 0.7 -14.2 41.5 27.3 0.54 86.6
up? 815.9875 -61.3 0.7 -13.9 415 27.6 0.58 88.9
Up? 815.9875 -58.3 0.7 -13.9 415 27.6 0.58 85.9

NOTE: D Level is 0.5 dB below AGC threshold; (

) Level is 3dB above AGC threshold.

1
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10.6.4.2. ERP Calculations
10.6.4.2.1. 700MHz Band
10.6.4.2.1.1. Downlink

Page 168 of 247

EUT Max.

Test link Fr(el\(}ILll_;:gcy output power &?ﬁ((gt) IE:\I;/I)) ERI(’V{;)imit AGC Mode
(dBm)
1. P25 Phase I(C4FM)
Down 769.00625 33.7 3.0 4.7 5.0 -0.5dB Below
Down 769.00625 384 3.0 4.7 5.0 +3.0dB above
Down 772.0 333 3.0 43 5.0 -0.5dB Below
Down 772.0 333 3.0 4.3 5.0 +3.0dB above
Down 774.99375 332 3.0 42 5.0 -0.5dB Below
Down 774.99375 332 3.0 42 5.0 +3.0dB above
2. P25 Phase II(H-DQPSK)
Down 769.00625 33.6 3.0 4.6 5.0 -0.5dB Below
Down 769.00625 33.6 3.0 4.6 5.0 +3.0dB above
Down 772.0 333 3.0 4.3 5.0 -0.5dB Below
Down 772.0 333 3.0 43 5.0 +3.0dB above
Down 774.99375 333} 3.0 43 5.0 -0.5dB Below
Down 774.99375 333 3.0 43 5.0 +3.0dB above
3. DMR
Down 769.00625 33.6 3.0 4.6 5.0 -0.5dB Below
Down 769.00625 33.6 3.0 4.6 5.0 +3.0dB above
Down 772.0 333 3.0 43 5.0 -0.5dB Below
Down 772.0 333 3.0 4.3 5.0 +3.0dB above
Down 774.99375 333 3.0 43 5.0 -0.5dB Below
Down 774.99375 333 3.0 4.3 5.0 +3.0dB above
4.  Analog FM
Down 769.00625 335 3.0 4.5 5.0 -0.5dB Below
Down 769.00625 335 3.0 4.5 5.0 +3.0dB above
Down 772.0 33.2 3.0 42 5.0 -0.5dB Below
Down 772.0 332 3.0 42 5.0 +3.0dB above
Down 774.9875 33.1 3.0 4.1 5.0 -0.5dB Below
Down 774.9875 33l 3.0 4.1 5.0 +3.0dB above
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5. Tetra
Down 769.00625 33.6 3.0 4.6 5.0 -0.5dB Below
Down 769.00625 33.6 3.0 4.6 5.0 +3.0dB above
Down 772.0 333 3.0 43 5.0 -0.5dB Below
Down 772.0 333 3.0 4.3 5.0 +3.0dB above
Down 774.9875 333 3.0 43 5.0 -0.5dB Below
Down 774.9875 333 3.0 43 5.0 +3.0dB above
10.6.4.2.1.2. Uplink
Tewlick | ROV | oo | MecAmt | ERP | ERPLImE | g0y
(dBm)
1. P25 Phase [(C4FM)
Up 799.00625 27.6 9.0 4.6 5.0 -0.5dB Below
Up 799.00625 27.6 9.0 4.6 5.0 +3.0dB above
Up 802.0 27.7 9.0 4.7 5.0 -0.5dB Below
Up 802.0 27.7 9.0 4.7 5.0 +3.0dB above
Up 804.99375 27.7 9.0 4.7 5.0 -0.5dB Below
Up 804.99375 21 9.0 4.7 5.0 +3.0dB above
2. P25 Phase II(H-DQPSK)
Up 799.00625 27.8 9.0 4.8 5.0 -0.5dB Below
Up 799.00625 27.8 9.0 4.8 5.0 +3.0dB above
Up 802.0 277 9.0 4.7 5.0 -0.5dB Below
Up 802.0 27.7 9.0 4.7 5.0 +3.0dB above
Up 804.99375 27.7 9.0 4.7 5.0 -0.5dB Below
Up 804.99375 27.7 9.0 4.7 5.0 +3.0dB above
3. DMR
Up 799.00625 27.2 9.0 42 5.0 -0.5dB Below
Up 799.00625 27.2 9.0 42 5.0 +3.0dB above
Up 802.0 27.3 9.0 43 5.0 -0.5dB Below
Up 802.0 27.3 9.0 43 5.0 +3.0dB above
Up 804.99375 27.4 9.0 4.4 5.0 -0.5dB Below
Up 804.99375 27.4 9.0 4.4 5.0 +3.0dB above
4.  Analog FM mode

-
]
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Up 799.0125 27.8 9.0 4.8 5.0 -0.5dB Below
Up 799.0125 27.8 9.0 4.8 5.0 +3.0dB above
Up 802.0 27.9 9.0 4.9 5.0 -0.5dB Below
Up 802.0 27.9 9.0 4.9 5.0 +3.0dB above
Up 804.9875 27.9 9.0 4.9 5.0 -0.5dB Below
Up 804.9875 27.9 9.0 4.9 5.0 +3.0dB above
5. Tetra
Up 799.0125 27.9 9.0 4.9 5.0 -0.5dB Below
Up 799.0125 27.9 9.0 4.9 5.0 +3.0dB above
Up 802.0 27.7 9.0 4.7 5.0 -0.5dB Below
Up 802.0 27.7 9.0 4.7 5.0 +3.0dB above
Up 804.9875 27.9 9.0 4.9 5.0 -0.5dB Below
Up 804.9875 27.9 9.0 4.9 5.0 +3.0dB above

il

10 Walm
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10.6.4.2.2.

800MHz Band

10.6.4.2.2.1. Downlink
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EUT Max.

Test link Fr(el\c/lllg;l)cy output power g[;i(ﬁt) ]E:\I;I)) ERl(’“I;)imit AGC Mode
(dBm)
1. P25 Phase [(C4FM)
Down 851.00625 32.6 3.0 3.6 5.0 -0.5dB Below
Down 851.00625 32.6 3.0 3.6 5.0 +3.0dB above
Down 856.0 229 3.0 3.9 5.0 -0.5dB Below
Down 856.0 329 3.0 3.9 5.0 +3.0dB above
Down 860.99375 33.1 3.0 4.1 5.0 -0.5dB Below
Down 860.99375 33.1 3.0 4.1 5.0 +3.0dB above
2. P25 Phase II(H-DQPSK)
Down 851.00625 32.7 3.0 3.7 5.0 -0.5dB Below
Down 851.00625 32.7 3.0 3.7 5.0 +3.0dB above
Down 856.0 33.0 3.0 4.0 5.0 -0.5dB Below
Down 856.0 33.0 3.0 4.0 5.0 +3.0dB above
Down 860.99375 332 3.0 42 5.0 -0.5dB Below
Down 860.99375 BSN), 3.0 4.2 5.0 +3.0dB above
3. 324
32.4 851.00625 322 3.0 33 5.0 -0.5dB Below
332 851.00625 322 3.0 33 5.0 +3.0dB above
332 856.0 3P89 3.0 3.9 5.0 -0.5dB Below
33.7 856.0 329 3.0 3.9 5.0 +3.0dB above
337 860.99375 33.0 3.0 4.0 5.0 -0.5dB Below
324 860.99375 33.0 3.0 4.0 5.0 +3.0dB above
4.  Analog FM
Down 851.0125 32.7 3.0 3.7 5.0 -0.5dB Below
Down 851.0125 32.7 3.0 3.7 5.0 +3.0dB above
Down 856.0 32.8 3.0 3.8 5.0 -0.5dB Below
Down 856.0 32.8 3.0 3.8 5.0 +3.0dB above
Down 860.9875 33.0 3.0 4.0 5.0 -0.5dB Below
Down 860.9875 33.0 3.0 4.0 5.0 +3.0dB above

=1
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5. Tetra
Down 851.0125 BN/ 3.0 3.7 5.0 -0.5dB Below
Down 851.0125 32.7 3.0 3.7 5.0 +3.0dB above
Down 856.0 32.9 3.0 3.9 5.0 -0.5dB Below
Down 856.0 32.9 3.0 3.9 5.0 +3.0dB above
Down 860.9875 33.1 3.0 4.1 5.0 -0.5dB Below
Down 860.9875 33.1 3.0 4.1 5.0 +3.0dB above
10.6.4.2.2.2. Uplink
Tewlick | ROV | oo | MecAmt | ERP | ERPLImE | g0y
(dBm)
1. P25 Phase [(C4FM)
Up 806.00625 27.6 9.0 4.6 5.0 -0.5dB Below
Up 806.00625 27.6 9.0 4.6 5.0 +3.0dB above
Up 811.0 27.3 9.0 43 5.0 -0.5dB Below
Up 811.0 27.3 9.0 43 5.0 +3.0dB above
Up 815.99375 27.6 9.0 4.6 5.0 -0.5dB Below
Up 815.99375 27.6 9.0 4.6 5.0 +3.0dB above
2. P25 Phase II(H-DQPSK)
Up 806.00625 27.7 9.0 4.7 5.0 -0.5dB Below
Up 806.00625 27.7 9.0 4.7 5.0 +3.0dB above
Up 811.0 27.4 9.0 4.4 5.0 -0.5dB Below
Up 811.0 27.4 9.0 4.4 5.0 +3.0dB above
Up 815.99375 27.8 9.0 4.8 5.0 -0.5dB Below
Up 815.99375 27.8 9.0 4.8 5.0 +3.0dB above
3. 268
26.8 806.00625 27.0 9.0 4.0 5.0 -0.5dB Below
26.7 806.00625 27.0 9.0 4.0 5.0 +3.0dB above
26.7 811.0 26.9 9.0 3.9 5.0 -0.5dB Below
26.5 811.0 26.9 9.0 3.9 5.0 +3.0dB above
26.5 815.99375 27.1 9.0 4.1 5.0 -0.5dB Below
26.8 815.99375 27.1 9.0 4.1 5.0 +3.0dB above
4. Analog FM
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Up 806.0125 27.8 9.0 4.8 5.0 -0.5dB Below
Up 806.0125 27.8 9.0 4.8 5.0 +3.0dB above
Up 811.0 27.5 9.0 4.5 5.0 -0.5dB Below
Up 811.0 27.5 9.0 4.5 5.0 +3.0dB above
Up 815.9875 273 9.0 43 5.0 -0.5dB Below
Up 815.9875 273 9.0 43 5.0 +3.0dB above
5. Tetra
Up 806.0125 27.8 9.0 4.8 5.0 -0.5dB Below
Up 806.0125 27.8 9.0 4.8 5.0 +3.0dB above
Up 811.0 273 9.0 43 5.0 -0.5dB Below
Up 811.0 273 9.0 43 5.0 +3.0dB above
Up 815.9875 27.6 9.0 4.6 5.0 -0.5dB Below
Up 815.9875 27.6 9.0 4.6 5.0 +3.0dB above

ot
%

| =
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10.7. Noise figure

Test requirement: KDB 935210 D05 Clause 4.6
FCC PART 90.219 (¢)(2)
Test Method: KDB 935210 D05/4.6

10.7.1. Requirements

According to FCC PART 90 § 90.219 (e) (2) requirement, the noise figure limit of a signal booster must

are given in table 10.7-1 in either direction.
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Table 10.7-1Noise figure limits

frequency range(MHz) Max. Noise figure limit(dB)
769-775/799~805 9
851-861/806-816 9
10.7.2. Test configuration
NFA Series Noise : Cable
Figure Analyzer Eld-—:—-thtenuatlonI:K
|
|
| DT port
|
|
SNS | RX78V2F-A-
Series | AC
Noise |
Source |
| MT port
LF ___________ |
Isolator [ Cahle
Figure 10.7-1 Downlink connection diagram
NFA Series Noise : . Cable
Figure Analyzer D"ﬁ_‘thtenuatlonI:‘
|
|
I MT port
|
|
SNS | RX78V2F-A-
Series | AC
Noise |
Source |
| DT port
L’i ___________ |
g Cable

Isolator

Figure 10.7-2 Uplink connection diagram
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10.7.3. Test procedures

(1)

)
€)
(4)
)

Connect the device as illustrated Figure, when the output power is over the maximum value of the Noise
meter, add the attenuator to avoid destroying;

Set the EUT operating band and maximum gain;

Set the relevant parameters for 700MHz of device and connect the dotted line to calibrate;

After calibrating, according to the solid line connecting and testing Noise figure and record data;

Repeat RF channels to be tested for 800MHz of device and Repeat steps (2) to (4);

| 7
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10.7.4. Test results
Test Date (yy-mm-dd):

Normal condition:

2022-08-07

Supply Voltage:

10.7.4.1. 700MHz Band
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Temp: 26.5°C, Humid: 48%, Atmospheric Pressure:101kpa
AC 110V, 50Hz

) Ma?&é;mit Noise gﬁgu)re data Ngrg)m Result
L;’gvg%;‘gﬁﬁ? 9 2.34 6.66 PASS
Downlink: Mid?;ezforij}gezncy: 9 2.41 6.60 PASS
H;%Zg;:guMeIr;czy 9 2.22 6.78 PASS
L;’Svgfor;%‘ﬁrgg 9 275 6.25 PASS
Uplink Midgg;%;gl‘;ezncy: 9 2.50 6.50 PASS
H;%ﬁggguMegczy: 9 2.38 6.62 PASS

NOTE: Margin= specification limit - Noise figure data.

10.7.4.2. 800MHz Band

rer e IR Ma)(cc.HI;)imit Noise {:iiu)re data N{Z%g)ln Result
ngvl %;%‘;ZI;ICZY 9 2.46 6.54 PASS
Downlink: Midg;%gij}ﬁezncy‘ 9 2.43 6.57 PASS
Hé%%ggguMeﬁczy 9 2.40 6.60 PASS
Lg&%‘z’g‘ﬁrgg: 9 2.41 6.59 PASS
Uplink Midgﬁ %ﬁ;‘;ﬂcy: 9 2.28 6.72 PASS
Hégf;fgrsguMegczy 9 223 6.77 PASS

NOTE: Margin= specification limit - Noise figure data.

mr
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10.7.5. Test screenshot
10.7.5.1. 700MHz Band

10.7.5.1.1. Downlink

" Agilent

T T

|
i

DUT Amplifier

Freq
768.9800 HHz
768.9936 N4>
7690071 HHz
|769.0207 MHz
769.0343

Sys Domnconv Off FreqMode,

Points 15 Span 190 kHz
Rtt 8 dB Loss On Corr

Low frequency: 769.025MHz

DUT Ampiifier

7719832 M
/119968 MHz
7720104 Mz
772.8239 Mz
{12310 Whz
772.0511 Wz
772.8645 MHz
7728782 WHz
7728918 MHz

Sys Downconv Off

Span 130 kHz
Loss On Corr

Middle frequency: 772.0MHz
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Frequency

|
DUT Amplfier  Sys Demnconv 0ff fieed H?fe"

N [ |
Freq NoiseFig dB | Gain dB
7748300 WHz 83.234

774.8436 MHz

|774.8571 MHz

774.8707 WHz

7748843 Mtz

7748979 Wiz

7749114 Wiz

774.9250 MHz

Avatoaging/
Bandwidih

7743386 Wiz
774.9657 Wz
‘774.9793 Pz
774.9923 Wz

/ 30004 HiHz

Loss On Corr

10.7.5.1.2. Uplink

DUT Amplifier

Calibeay

798.9800 MHz
798.9936 MH>
{9300/ 1 MHz
799.8207 MHz
799.9343 HHz

Fre NoiseFig dB | Gain dB
| o

Center 799,08 Mz BN 100 kHz Points 15 Span 198 kHz
Teold 236,50 K Rvgs OFf

fAtt 8 48 Loss On Corr

1 ¥
ncy: 799.025MHz

ciLy-§
Low freque
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DUT Amplifier

Sys Downconv Off

Freq | NoiseFig dB

‘8@1 9425 MHz
801.9561 MHz
£01.9696 MHz
201 Q%32 M-

801.9968 MHz

802.1054 MHz
802.1189 Mz

-
Es: 4

Standby

© Agilent

2.691
2.037
2.395
’) 208
2.497
o

Center 592.04 Mz BN 160 kHz
Tcold 296.56 K Avgs Off

DUT Amalifier

iFreq

804.830@ MHz
1804.8436 MHz
1804.8571 HHz
804,8707 MHz
804.8843 MHz
804.8979 MHz
804.9114 MHz
804.9250 MHz
Oﬂl n'\o{‘ UU—
304.9521 MHz
304.9657 MHz

~
o

Stanriby

Loss On

Sys Downconv Off
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Averagina/
Bandwidth

: freq Span

Corr

Fraquency

Freq Mode

| NonseFvg dB Gam dB ' Start Freq

Center 894.93 MHz BN 190 kHz
Tcold 296.50 K Avgs Off

Paints 15
fitt 6 dB

SHOES

ngh frequency 804 975MHZ.
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10.7.5.2. 800MHz Band
10.7.5.2.1. Downlink

— Banduih
DUT Amplifier  Sys Domnconv Off { |

850.9800 MHz

850.9936 MHz J
192160/ 1 MHz 3 4 Stop Fre
51,0207 HHz ; 89478 AR
8510343 MHz ) 30706 il
OJL 0N I NN .

8510614 MHz : 391377 Center freq
51,0750 MHz 1756
8510886 HHz

851.1021 MHz 4 .89 Freq Span
8511157 MHz 2093 i 198.609900
85111293 Mz

BN 100 kHz Points 15
Avas OfFf ftt 8 dB

Frequency =
veraging/

| -~ — Banawidgth
DUT Ampifior Sys Downconv OFF FeqHogs, ‘

(|

Freq

[855.9425 WHz
855.9561 MHz
855.9696 MHz
]SS AR MU

Span 199 kHz
Loss On Corr’

AN :

Middle frequency: 856.0MHz
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Aglent ,_ 2
Frequency - e

Bandwidth

Sys Downconv OFF fagdoce;

( »erg dB Gain dB

86.755
8

860.8707 MHz ;
869.8843 MHz : 90.98 ‘ -
£60.8979 MHz !
860.9114 MHz
860.9250 MHz
8609386 MHz
QAN Q521 MH»
360.9657 MHz
360.9793 MHz

X 196 kiz Peints 15
Tcold 296.50 K Avgs Off fAtt ¢ dB

Frequency
DUT Ampfier  Sys Domnconv OFF i) Hode,
EFreq ~ [Noisel NoiseFig dB | Gam dB B StartFred|

1805.9800 MHz 2 27z
18059936 MH> L IS ~
G000/ L Mriz ’. Stop Freq

Center Freg
f e M

Freq Span

Span 198 kitz.
Loss On Corr

Low frequency 806 OZSMHZ
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Fregquency

DUT Amplifier  Sys Domnconv Off greq Hode,[

Freq NcnseF»g dB | GaindB | _S;;rt rreq

810.9425 MHz

810.9561 MHz

1810.959R MH>

818.9632 MHz

810,968 MHz 2 s

8110104 MHz ¥ i ‘

811.0239 Mz Center Freq Format

Freq Span

Center $11.64 MHz BN 198 kiz __ Paiats 15 Span 190 kHz|
Tcold 296.56 K Rvas OFf At & dB Less On Corr,

Frequency

DUT Rmplifier  Sys Downconv Off 4z H?@"

Freq NoiseFig dB Bain B | Start Freq|
1815.8300 Mz 84,790 AR
(815.8436 MHz X
(815.8571 MHz B Y Stop Freq
(815.8707 Mz ; : 1820833 Ml
815.8843 MHz ¥ ‘
plaolaNE oo ; Center Freq

O1C OE>1 Mit~

815.9657 MHz
581&9793 MHz

Freq Span

Span 190 kHz
Loss On Corr

High frequency: 815.975MHz
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10.8. Out-of-band/out-of-block emissions

Test requirement: KDB 935210 DOS Clause 472
FCC PART 90.219 (d)(6)(1)
FCC PART 90.219 ()(3)
Test Method: KDB 935210 D05/4.7.1 and 4.7.2
-
10.8.1. Requirements ;
Refer to the applicable rule part(s) for specified limits on unwanted (out-of-band/out-of-block and L

spurious) emissions (e.g., Section 90.210).

Spurious enussions shall be measured using a single test signal sequentially tuned to the low, nuddle, and
high channels or frequencies within each authorized frequency band of operation.

Intermodulation products shall be measured using two CW signals with all available channel spacings
(e.g., 12.5 kHz and 6.25 kHz) with the center between these channels being equal to the center frequency
fo as determined from 4.3.

NOTE—Intermodulation-product spurious emission measurements are not required for single-channel
boosters that cannot accommodate two simultaneous signals within the passband.

For a multi-channel enhancer, any intermodulation product level must be attenuated, relative to P, by at
least:43+10*log;, P is less stringent than 70dB, that limit was used.

Spunous emissions shall be measured using a single test signal sequentially tuned to the low, middle, and
high channels or frequencies within each authorized frequency band of operation.

Out-of-band/out-of-block emissions (including intermodulation products) shall be measured under each of
the following two stimulus conditions:

a) two adjacent test signals sequentially tuned to the lower and upper frequency band/block edges;
b) asingle test signal, sequentially tuned to the lowest and highest frequencies or channels within the
frequency band/block under examination.

NOTE—Single-channel boosters that cannot accommodate two simultaneous signals within the passband
may be excluded from the test stipulated in step a).
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10.8.2. Test configuration
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era
generator 1 %
g RF cable
Combiner
Signal -
generator 2 isolator =
Y /
RX78V2F-A-
AC
MT port
b — Attenuator
analyzer —
Figure 10.8-1 Downlink connection diagram
Signal '
generator |
. RF cable
Combiner
Signal —
generator 2 1solator _
4
RX78V2F-A-
AC
DT port
Spectium g | Attenuator -«
analyzer —

Figure 10.8-2 Uplink connection diagram

Lo Y
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10.8.3. Test procedures

a)

b)

g)
h)
1)
1)

Any frequency outside the authorized bandwidth was attenuated by at least 43+10*log(P)dB. This corresponds

Connect a signal generator to the input of the EUT.

If the signal generator is not capable of producing two independent modulated carriers
simultaneously, then two discrete signal generators can be connected, with an appropriate combining
network to support the two-signal test.

Configure the two signal generators to produce CW on frequencies spaced consistent with 4.7.1, with
amplitude levels set to just below the AGC threshold (see 4.2). Set the signal generator amplitudes so
that the power from each into the EUT is equivalent.

Connect a spectrum analyzer to the EUT output.

Set the span to 100 kHz.

Set RBW =300 Hz with VBW = 3 x RBW.

Set the detector to power averaging (rms).

Place a marker on highest intermodulation product amplitude.

Capture the plot for inclusion in the test report.

Repeat steps c) to h) with the composite input power level set to 3 dB above the AGC threshold.
Repeat steps b) to 1) for all operational bands.

to an absolute level of -13dBm (P ggm)-( 43+10*log(Pw))).
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10.8.4. Test results

Test Date (yy-mm-dd):

Normal condition:

Supply Voltage:

2022-08-06

Page 186 of 247

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

AC 110V, 50Hz

10.8.4.1. 700MHz Band
10.8.4.1.1. Downlink Transmit

2:774.9875MHz

Intermodulaiton Max. Marein
Test status Test frequency product Limit intermodulation ( d]ég) Result
(dBm) product (dBm)
(1) Frequency range: 769MHz~775MHz
(1.1) Channel Bandwidth: 12.5kHz
Low frequency:
£1:769.00625MHz -13 -23.3 10.3 PASS
2:769.01875MHz
. Mid frequency:
i the ALC £1:772.0MHz 13 235 105 | PASS
2:772.0125MHz
High frequency:
f1:774.98125MHz -13 -24.2 11.2 PASS
2:774.99375MHz
Low frequency:
£1:769.00625MHz -13 -23.6 10.6 PASS
With the input 2:769.01875MHz
signal amplitude Mid frequency:
set 3 dB above f1:772.0MHz -13 -22.5 9.5 PASS
the AGC 2:772.0125MHz
threshold High frequency:
f1:774.98125MHz -13 -24.4 11.4 PASS
2:774.99375MHz
(1.2) Channel Bandwidth: 25kHz
Low frequency:
£1:769.0125MHz -13 -21.2 8.2 PASS
2:769.0375MHz
. Mid frequency:
i the ALC £1:772.0MHz 13 21.0 8.0 PASS
2:772.025MHz
High frequency:
f1:774.9625MHz -13 -20.9 7.9 PASS
2:774.9875MHz
Low frequency:
£1:769.0125MHz -13 -21.1 8.1 PASS
With the input 2:769.0375MHz
signal amplitude Mid frequency:
set 3 dB above f1:772.0MHz -13 -21.0 8.0 PASS
the AGC 2:772.025MHz
threshold High frequency:
f1:774.9625MHz -13 -20.9 7.9 PASS

NOTE 1:Intermodulation products select the worst data record.
NOTE 2: Margin= specification limit -Maximum mark level.

™

| S
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10.8.4.1.2. Uplink Transmit
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2:804.9875MHz

Intermodulaiton Max. Marein
Test status Test frequency product Limit intermodulation ( d]§) Result
(dBm) product (dBm)
(2) Frequency range: 799MHz~805MHz
(2.1) Channel Bandwidth: 12.5kHz
Low frequency:
£1:799.00625MHz -13 214 8.4 PASS
2:799.01875MHz
. Mid frequency:
X:?hﬁfiﬁ%fl £1:802.0MHz -13 -20.2 7.2 PASS
2:802.0125MHz
High frequency:
£1:804.98125MHz -13 -19.2 6.2 PASS
2:804.99375MHz
Low frequency:
£1:799.00625MHz -13 214 8.4 PASS
With the input 2:799.01875MHz
signal amplitude Mid frequency:
set 3 dB above f1:802.0MHz -13 -20.0 7.0 PASS
the AGC 2:802.0125MHz
threshold High frequency:
£1:804.98125MHz -13 -19.3 6.3 PASS
2:804.99375MHz
(2.2) Channel Bandwidth: 25kHz
Low frequency:
£1:799.0125MHz -13 -19.8 6.8 PASS
2:799.0375MHz
. Mid frequency:
Xg?h?lilﬁ%/g £1:802.0MHz -13 -19.8 6.8 PASS
2:802.025MHz
High frequency:
£1:804.9625MHz -13 -20.0 7.0 PASS
2:804.9875MHz
Low frequency:
£1:799.0125MHz -13 -19.6 6.6 PASS
With the input £2:799.0375MHz
signal amplitude Mid frequency:
set 3 dB above f1:802.0MHz -13 -19.8 6.8 PASS
the AGC 12:802.025MHz
threshold High frequency:
£1:804.9625MHz -13 -19.8 6.8 PASS

NOTE 1:Intermodulation products select the worst data record.
NOTE 2: Margin= specification limit -Maximum mark level.

1

e

B'TH

| 5™
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10.8.4.2. 800MHz Band
10.8.4.2.1. Downlink Transmit
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Intermodulaiton

Max.

2:860.9875MHz

Test status Test frequency product Limit intermodulation Ni'g%g)m Result
(dBm) product (dBm)
(3) Frequency range: 851MHz~861MHz
(3.1) Channel Bandwidth: 12.5kHz
Low frequency:
f1:851.00625MHz -13 -26.2 13.2 PASS
2:851.01875MHz
. Mid frequency:
i £1:856.0MHz 13 247 117 | PASS
2:856.0125MHz
High frequency:
£1:860.98125MHz -13 -19.7 6.7 PASS
2:860.99375MHz
Low frequency:
1:851.00625MHz -13 -25.9 12.9 PASS
With the input 2:851.01875MHz
signal amplitude Mid frequency:
set 3 dB above £1:856.0MHz -13 -23.9 10.9 PASS
the AGC 2:856.0125MHz
threshold High frequency:
1:860.98125MHz -13 -19.4 6.4 PASS
2:860.99375MHz
(3.2) Channel Bandwidth: 25kHz
Low frequency:
£1:851.0125MHz -13 -24.0 11.0 PASS
2:851.0375MHz
. Mid frequency:
s o £1:856.0MHz 13 278 148 | PASS
12:856.025MHz
High frequency:
1:860.9625MHz -13 -23.2 10.2 PASS
2:860.9875MHz
Low frequency:
f1:851.0125MHz -13 -24.1 11.1 PASS
With the input 2:851.0375MHz
signal amplitude Mid frequency:
set 3 dB above £1:856.0MHz -13 -27.0 14.0 PASS
the AGC 2:856.025MHz
threshold High frequency:
1:860.9625MHz -13 -23.0 10.0 PASS

NOTE I:Intermodulation products select the worst data record.
NOTE 2: Margin= specification limit -Maximum mark level.

wry

15 8
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10.8.4.2.2. Uplink Transmit
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2:815.9875MHz

Intermodulaiton Max. Marein
Test status Test frequency product Limit intermodulation ( d]§) Result
(dBm) product (dBm)
(4) Frequency range: 806 MHz~816MHz
(4.1) Channel Bandwidth: 12.5kHz
Low frequency:
£1:806.00625MHz -13 -20.4 7.4 PASS
2:806.01875MHz
. Mid frequency:
Xg?hﬁfiﬁ%fl f1:811.0MHz -13 -23.5 10.5 PASS
2:811.0125MHz
High frequency:
f1:815.98125MHz -13 -22.0 9.0 PASS
2:815.99375MHz
Low frequency:
£1:806.00625MHz -13 -20.5 7.5 PASS
With the input 2:806.01875MHz
signal amplitude Mid frequency:
set 3 dB above f1:811.0MHz -13 -23.4 10.4 PASS
the AGC 2:811.0125MHz
threshold High frequency:
f1:815.98125MHz -13 -21.8 8.8 PASS
2:815.99375MHz
(4.2) Channel Bandwidth: 25kHz
Low frequency:
£1:806.0125MHz -13 -20.5 7.5 PASS
2:806.0375MHz
. Mid frequency:
Xg?hﬁilﬁ%ﬁ f1:811.0MHz -13 -23.9 10.9 PASS
2:811.025MHz
High frequency:
f1:815.9625MHz -13 -22.3 9.3 PASS
2:815.9875MHz
Low frequency:
£1:806.0125MHz -13 -20.4 7.4 PASS
With the input 2:806.0375MHz
signal amplitude Mid frequency:
set 3 dB above f1:811.0MHz -13 -23.6 10.6 PASS
the AGC 2:811.025MHz
threshold High frequency:
f1:815.9625MHz -13 -22.4 9.4 PASS

NOTE 1:Intermodulation products select the worst data record.
NOTE 2: Margin= specification limit -Maximum mark level.

-
]
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10.8.5. Test screenshot

10.8.5.1. 700MHz Band

10.8.5.1.1. Channel bandwidth 12.5kHz
10.8.5.1.1.1. Downlink

Spectrum

Ref Level 41.50 dem Offset 41,50 di RBW 300 Hz
= Att 30 dB & SWT 500 ms VBW 1kHz Mode suto FFT

Toil
M1[1] AL dBrm
feu.lbe 0o MHz

dBEm

CF 760.0125 MHz Span 100.0 kHz |
Marker

| Type | Ref | Tre | stimulus | Response Function Function Result

Low Frequency and with the ALC threshold level

Spectrum

Ref Level 41.50 dBbm Offset 41,50 di RBW 300 Hz
30 dBE = SWT 500 ms YBW 1kHz Mode Auto FFT

Tl
mM1[1]

|.._..-..-...-._-._,._.,.,q_.__l LA

[ LV D Y P,

dBm

CF 769.0125 MHz 2000 pts Span 100.0 kHz |
Marker

| Type | Ref | Tre | Stimulus | Response Function Function Result
M| 1 z 0.4 |

Measuring...

Low Frequency and with the input signal amplitude set 3 dB above the ALC threshold

FasWl Sl
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Spectrum

Ref Level 41.50 dBm Offset 41,50 di RBW 300 Hz
30 dB = EWT 500 ms YBW 1kHz Mode suto FFT

50 MHz

Tl 0 dBm
M1[1] 20 dBm
v MHz

|
|
I

mll”i.;ll |'1I'-I“‘

s e -':'i.-—.i\.-_-_-_n-_-' |-.-.-.-.-r-..-'

CF 772.00625 MHz 2000 pts Span 1D0.0 kHz |
Marker

| Type | Ref | Tre | Stimulus | Response Function Function Result
| 1 )

Spectrum

Ref Level 41.50 dbm  Offset 41.50 dB = RBW 300 Hz
o Att 30 dE & SWT 500 ms Mode Auto FFT

A

dBm T

CF 772.00625 MHz 2000 pts Span 100.0 kHz |
Marker

| Type | Raf | Tre | stimulus | Response Funetion Function Result
| 1 i |

dBm

Measuring...

Mid Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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Spectrum

Ref Level 41.50 dBm Offset 41.50 di = RBW 300 Hz
30 dB & BWT 500 ms = VBW 1 kHz

¥
IR Y
dBm T
CF 7749875 MHz 2000 pts

Marker

lzm_amm_ Response
1 dBm

Spectrum

Ref Level 41.50 dbm  Offset 41.50 dB = RBW 300 Hz
30 dE & SWT 500 ms = VBW 1kHz

dBEm

CF 7749875 MHz 2000 pts
Marker
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Mode Auto FFT

:
]
|
|

250 MH:z

TOl 08 dBm
mMi1[1] 10,51 dBin
MHz

Span 100.0 kHz |

Function Function Result

Measuring...

Mode Auto FFT

Fll
MHz
B.16 dBm
8 dBm

i MHz

!
]
l
|

Span L00.0 kHz

IEI‘I!ME_ Response Function Function Result

Measuring...

High Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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10.8.5.1.1.2. Uplink

Spectrum

Ref Level 41,50 dBm  Offset 41,50 dp
30 dE & SWT 500 ms

CF 799.0125 MHz
Marker
| Type | Ref | Trc]  Stimulus |

Spectrum

Ref Level 41.50 dBm Offset 41.50 dp
30 dB & BWT 500 ms

CF 799.0125 MHz

Marker

| Type | Ref | Trc | Stimulus |
| 1

) 789,00 Hz |

RBW 300 Hz
¥YBW 1kHz Mode suto FFT

= Tol

T mip1]

Response Function

RBW 300 Hz
YBW 1 kHz

2000 pts

Response Function

Measuring...
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54 dBm
Fou ol

=

Span 100.0 kHz

Function Result

Span 100.0 kHz

Function Result

Low Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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Spectrum

Ref Level 41.50 dBm Offset 41.50 dp RBW 300 Hz
= At 30 dB & BWT 500 ms YBW 1kHz Mode suto FFT

CF BD2.00625 MHz 2000 pts Span 100.0 kHz
Marker

| Type | Ref | Trc | Stimulus | __Response Function Function Result
| ; - z dem

Spectrum

Ref Level 41,50 dbm Offset 41.50 di RBW 300 Ha
30dE = BWT 500 ms YBW 1kHz Mode Auto FFT

IIEII_l'il

i MHz
61 dBm
06 dBmm

"\
|
|
|
\

CF BD2.00625 MHz Span 100.0 kHz

Marker
Function Function Result

Mid Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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Spectrum

Ref Level 41.50 dBm Offset 41.50 dp
= At 30 dB & BWT 500 ms

CF BD4.9875 MHz
Marker

| Type | Ref | Trc | Stimulus |
| 1 z

Spectrum

Ref Level 41,50 dBm  Offset 41,50 dp
30 dE & SWT 500 ms

CF BD4.9875 MHz
Marker
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RBW 300 Hz
YBW 1kHz Mode asutoc FFT

™M2"TOl

T map

2000 pts Span 100.0 kHz

Response Function Function Result

Measuring...

RBW 300 Hz
¥YBW 1kHz Mode suto FFT

L o] |

T mapl

Span 100.0 kHz

Function Function Result

47,090 dBam

High Frequency and with the input signal amplitude set 3 dB above the ALC threshold



Report No.: E202207280743-3 Page 196 of 247

10.8.5.1.2. Channel bandwidth 25kHz
10.8.5.1.2.1. Downlink

Spectrum

Ref Leval 41.50 dBm Offset 41.50 dB = RBW 300 Hz
= ALt Jnde & SWT 00D ms & VBW 1 kHz Mode Autoc FFT

8 1Rm Clrw

“Ma[1] y » dBim|
R KOO0 Miiz|
d8m [ I | [ TOI 14 dBm
20 dem M1[1] 13 dBmj
769.0124500 MHz|

dEm

PIFTLIEL.Y . S PR |

GF 769.025 MHz ) ] ] 2000 pts - ] ] Span 200.0 kHz
Marker
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Low Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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Spectrum
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Mid Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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Spectrum
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Measuring...

High Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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10.8.5.1.2.2. Uplink
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Low Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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Spectrum
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Mid Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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Spectrum
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Measuring...

High Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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10.8.5.2. 800MHz Band
10.8.5.2.1. Channel bandwidth 12.5kHz
10.8.5.2.1.1. Downlink
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Low Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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Spectrum
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Measuring...

Mid Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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Spectrum
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Measuring...

High Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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10.8.5.2.1.2. Uplink
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Low Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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Measuring...

Mid Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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Measuring...

High Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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10.8.5.2.2. Channel bandwidth 25kHz
10.8.5.2.2.1. Downlink
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Ref Level 41,50 dbm Offset 41.50 di RBW 300 Ha
30dE = BWT 500 ms YBW 1kHz Mode Auto FFT

dBm
a51.08 10 MHz
bl dBm
dBm
oall MHz

T P U PP SR S——

CF 851.025 MHz Span 200.0 kHz |
Marker

| Type | Raf | Tre | stimulus | Response Funetion Function Result
1 ] 29.26 |

Spectrum

Ref Level 41.50 dBm Offset 41.50 dp RBW 300 Hz
= At 30 dB = SWT 500 ms VBW 1kHz Mode suto FFT

16[1]

TO1

e

Jpq..___,,._‘_.r_._._._i_.., RPN RPYPY. | PN

dBm T

CF B51.025 MHz 2000 pts Span 200.0 kHz |
Marker

| Type | Ref | Tre | Stimulus | Response Function Function Result
| 1 )

Low Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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Spectrum
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Mid Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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Spectrum
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High Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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10.8.5.2.2.2. Uplink
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Low Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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Measuring...

Mid Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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High Frequency and with the input signal amplitude set 3 dB above the ALC threshold
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10.9. Conducted spurious emissions
Test requirement: KDB 935210 D05 clause 4.7.3

Test Method:

10.9.1. Limit

FCC PART 2.1051
FCC PART 90.219 (e)(3)

KDB 935210 D05/4.7.3

Page 214 of 247

Refer to the applicable rule part(s) for specified limits on unwanted (out-of-band/out-of-block and
spurious) emissions (e.g., Section 90.210).

Spurious enussions shall be measured using a single test signal sequentially tuned to the low, nuddle, and
high channels or frequencies within each authorized frequency band of operation.

Intermodulation products shall be measured using two CW signals with all available channel spacings
(e.g., 12.5 kHz and 6.25 kHz) with the center between these channels being equal to the center frequency
fo as determined from 4.3.

NOTE—Intermodulation-product spurious emission measurements are not required for single-channel
boosters that cannot accommodate two simultaneous signals within the passband.

For a multi-channel enhancer, any intermodulation product level must be attenuated, relative to P, by at
least:43+10*log;, P is less stringent than 70dB, that limit was used.

Spunous emissions shall be measured using a single test signal sequentially tuned to the low, middle, and
high channels or frequencies within each authorized frequency band of operation.

Qut-of-band/out-of-block emissions (including intermodulation products) shall be measured under each of
the following two stimulus conditions:

a) two adjacent test signals sequentially tuned to the lower and upper frequency band/block edges;
b) a single test signal, sequentially tuned to the lowest and highest frequencies or channels within the
frequency band/block under examination.

NOTE—Single-channel boosters that cannot accommodate two simultaneous sighals within the passband
may be excluded from the test stipulated in step a).

10.9.2. Test configuration

Signal Generatorj

Spectrum
analyzer

DT port

RX78V2F-A-
AC

MT port

[} Attenuation [

Figure 10.9-1 Downlink connection diagram

Signal Generator| . Cable

MT port

RX78V2F-A-
AC

DT port

Spectrum
analyzer

[] Attenuation [

Figure 10.9-2 Uplink connection diagram

| =
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10.9.3. Test procedures

a)
b}
c)
d)
€)
f)
2)
h)
1)
1)

k)

1)

Any frequency outside the authorized bandwidth was attenuated by at least 43+10*log(P)dB. This corresponds

Connect a signal generator to the input of the EUT.

Configure the signal generator to produce a CW signal.

Set the frequency of the CW signal to the center channel of the EUT passband.

Set the output power level so that the resultant signal is just below the AGC threshold (see 4.2).
Connect a spectrum analyzer to the output of the EUT, using appropriate attenuation as necessary.
Set the RBW = 100 kHz. (i.e., for 30 MHz to 1 GHz PLMRS and/or PSRS booster devices)

Set the VBW =3 x RBW.

Set the Sweep time = auto-couple.

Set the detector to PEAK.

Set the spectrum analyzer start frequency to 30 MHz (or the lowest radio frequency signal generated
in the EUT, without going below 9 kHz if the EUT has additional internal clock frequencies), and the
stop frequency to 10 * the highest allowable frequency of the EUT passband.

Select MAX HOLD, and use the marker peak function to find the highest emission(s) outside the
passband. {This could be either at a frequency lesser or greater than the passband frequencies.)
Capture a plot for inclusion in the test report.

to an absolute level of -13dBm (P ggm)-( 43+10*log(Pw))).
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10.9.4. Test results
Test Date (yy-mm-dd):

Normal condition:

2022-08-06

Page 216 of 247

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

Supply Voltage: AC 110V, 50Hz
10.9.4.1. 700MHz Band
. Max. Spurious . 1x
Spurious RBW Margin
Test Frequency . Mark Level Result
Limit(dBm) (kHz) (dBm) (dB)
(1) Downlink Transmit (Frequency range: 769MHz~775MHz)
9kHz~1GHz -13 100 -30.6 17.6 PASS
Frequency
LR 1GHz~10GHz -13 100 -29.3 16.3 PASS
(2) Uplink Transmit (Frequency range: 799MHz~805MHz)
9kHz~1GHz -13 100 -30.5 17.5 PASS
Frequency
802.0MHz 1GHz~10GHz -13 100 -29.2 16.2 PASS
NOTE:""--Margin= specification limit -Maximum mark level.
10.9.4.2. 800MHz Band
ng. RBW Max. Spurious Marginl*
Frequency range Spurious (kHiz) mark Level (dB) Result
Limit(dBm) (dBm)
(1) Downlink transmit mode (Frequency range: 851MHz~861MHz)
9kHz~1GHz -13 100 -30.8 17.8 PASS
frequency
836.0MHz 1GHz~8.6GHz -13 100 -29.2 16.2 PASS
(2) Uplink transmit mode(Frequency range: 806MHz~816MHz)
9kHz~1GHz -13 100 -30.7 17.7 PASS
frequency
O 1GHz~8.6GHz -13 100 -29.1 16.1 PASS

NOTE 1:""--Margin= specification limit -Maximum mark level.

mr
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10.9.5. Test screenshot
10.9.5.1. 700MHz Band(Frequency range: 769MHz~775MHz/ 799MHz~805MHz)
10.9.5.1.1. Downlink
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10.9.5.1.2. Uplink
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10.9.5.2. 800MHz Band(Frequency range: 851MHz~861MHz/ 806 MHz~816MHz)

10.9.5.2.1. Downlink
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10.9.5.2.2. Uplink
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10.10. Frequency stability

Test requirement: KDB 935210 D05 clause 4.8
FCC PART 2 1055(a)(2)
FCC PART 90.213 and 90.539
FCC PART 90.219 (e)(4)(i)
Test Method: KDB 935210 D05/4.8

FCC PART 2 1055(b)

10.10.1. Limit

Section 90.219(e)(4 1) requires that a signal being retransmitted by an amplifier, repeater, or industrial
booster meets the frequency stability requirements of Section 90.213. However, this requirement
presumes that the EUT processes an input signal in ways that can influence the output signal
frequency/frequencies; however, most signal boosters do not incorporate an oscillator). If the amplifier,
booster, or repeater does not alter the input signal in any way, then a frequency stability test may not be
required.

When performing frequency stability measurements on these types of devices, the instability associated
with the EUT must be isolated from any frequency instability associated with the measurement
instrumentation. One method for realizing such isolation is to connect the reference clock input of the
signal generator to the reference output of the frequency counter, to confirm that any frequency instability
is associated with the EUT, and is not due to differences between the reference oscillators internal to the
measurement instrumentation.

Unless noted elsewhere, transmitters used in the services governed by this part must have a minimum
frequency stability as specified in the following table 10.10-1.
Table 10.10-1Frequency stability limits

frequency range(MHz) Minimum Frequency Stability(ppm)

=+ 1.5(Channel Bandwidth 12.5kHz)

769:775/799-805 +2.5(Channel Bandwidth 25kHz)

806-809/851-854 *+1.0

809-816/854-861 *15

NOTE 1: RF channels to be tested for single-carrier: Middle frequency
NOTE 2: Modulation type is CW.
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10.10.2. Test configuration

Signal o Cable Signal o Cable
Generator Generator

I

DT port MT port
synchyonizat synchyonizat
i ion
on RX78V2F-A- RX78V2F-A-
AC AC

MT port DT port
Frequency - PGAD| Frequency ]
Counter . i vy Counter -Attenuatmn -
Figure 10.10-1 Downlink connection diagram Figure 10.10-2Uplink connection diagram

10.10.3. Test procedures
10.10.3.1.FCC PART 2 1055(a) (2)

§2.1055 Measurements required: Frequency stability.
{(a) The frequency stability shall be measured with variation of ambient temperature as follows:

(1) From —30° to + 50° centigrade for all equipment except that specified in paragraphs (a) (2) and (3) of
this section.

{2) From —20° to + 50° centigrade for equipment to be licensed for use in the Maritime Services under
part 80 of this chapter, except for Class A, B, and 5 Emergency Position Indicating Radiobeacons (EPIRBS), and
equipment to be licensed for use above 952 MHz at operational fixed stations in all services, stations in the
Local Television Transmission Service and Point-to-Point Microwave Radio Service under part 21 of this
chapter, equipment licensed for use aboard aircraft in the Aviation Services under part 87 of this chapter, and
equipment authorized for use in the Family Radio Service under part 95 of this chapter.

{3) From 0% to + 50° centigrade for equipment to be licensed for use in the Radio Broadcast Services
under part 73 of this chapter.

{b) Frequency measurements shall be made at the extremes of the specified temperature range and at
intervals of not more than 107 centigrade through the range. A period of time sufficient to stabilize all of the
components of the oscillator circuit at each temperature level shall be allowed pricor to frequency
measurement. The short term transient effects on the frequency of the transmitter due to keying (except for
broadcast transmitters) and any heating element cycling normally occurring at each ambient temperature
level also shall be shown. Only the portion or portions of the transmitter containing the frequency
determining and stabilizing circuitry need be subjected to the temperature variation test.
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10.10.3.2. ANSI C63.26-2015 clause 5.6.3
5.6.3 Procedure for frequency stability testing

Frequency stability is a measure of the frequency drift due to temperature and supply voltage variations,
with reference to the frequency measured at +20 °C and rated supply voltage.

The operating carrier frequency shall be set up in accordance with the manufacturer’s published operation
and instruction manual prior to the commencement of these tests. No adjustment of any frequency
determining circuit element shall be made subsequent to this initial set-up. Frequency stability is tested:

a) At 10 °C intervals of temperatures between —30 °C and +50 °C at the manufacturer’s rated supply
voltage, and

b) At +20 °C temperature and +15% supply voltage variations. If a product is specified to operate over
a range of input voltage then the —15% variation is applied to the lowermost voltage and the +15%
is applied to the uppermost voltage.

During the test all necessary settings, adjustments and control of the EUT have to be performed without
disturbing the test environment, i.e., without opening the environmental chamber. The frequency stabilities
can be maintained to a lesser temperature range provided that the transmitter i1s automatically inhibited

from operating outside the lesser temperature range. For handheld equipment that is only capable of

operating from internal batteries and the supply voltage cannot be varied, the frequency stability tests shall
be performed at the nominal battery voltage and the battery end point voltage specified by the
manufacturer. An external supply voltage can be used and set at the internal battery nominal voltage, and
again at the battery operating end point voltage which shall be specified by the equipment manufacturer,

It an unmodulated carrier is not available, the mean frequency of a modulated carrier can be obtained by
using a frequency counter with gating time set to an appropriately large multiple of bit periods (gating time
depending on the required accuracy). Full details on the choice of values shall be included in the test report.

Frequency stability is a measure of the frequency drift due to temperature and supply voltage variations,
with reference to the frequency measured at +20 °C and rated supply voltage.

The operating carrier frequency shall be set up in accordance with the manufacturer’s published operation
and instruction manual prior to the commencement of these tests. No adjustment of any frequency
determining circuit element shall be made subsequent to this inifial set-up. Frequency stability is tested:

a) At 10 °C intervals of temperatures between —30 °C and +50 °C at the manufacturer’s rated supply
voltage. and

b) At +20 °C temperature and £15% supply voltage variations. If a product is specified to operate over
a range of input voltage then the —15% variation is applied to the lowermost voltage and the +15%
is applied to the uppermost voltage.

During the test all necessary settings, adjustments and control of the EUT have to be performed without
disturbing the test environment, i.e.. without opening the environmental chamber. The frequency stabilities
can be maintained to a lesser temperature range provided that the transmitter is automatically inhibited
from operating outside the lesser temperanwe range. For handheld equipment that is only capable of
operating from internal batteries and the supply voltage cannot be varied. the frequency stability tests shall
be performed at the nominal battery voltage and the battery end point voltage specified by the
manufacturer. An external supply voltage can be used and set at the internal battery nominal voltage. and
again at the batfery operating end point voltage which shall be specified by the equipment manufacturer.

If an unmodulated carrier is not available. the mean frequency of a modulated carrier can be obtained by
using a frequency counter with gating time set to an appropriately large multiple of bit periods (gating time
depending on the required accuracy). Full details on the choice of values shall be included in the test report.
NOTE 1: Input power supply typical working voltage: AC 110V, 50/60Hz.
NOTE 2: Operating Temperature limits by manufacturer’s declare: -30°C to +50°C.

WU R
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10.10.4. Test results

Test Date (yy-mm-dd):

Normal condition:

Extreme test conditions:

2022-08-15

Temp: 25.1°C, Humid: 47%, Atmospheric Pressure:101kpa
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Temp range: -30°C~+50°C Test Date: 2022-08-15
10.10.4.1.Downlink
10.10.4.1.1. The center frequency is 772.0MHz

© Gty | Suimesrid | Gow | o)
AC 93.5V(110*85%) 772.0 -0.7 =S -0.0009 PASS
-30 AC 110V 772.0 -0.2 =S -0.0003 PASS
AC 126.5V(110*115%) 772.0 -0.8 +1.5 -0.0010 PASS
AC 93.5V(110*85%) 772.0 0.7 +1.5 0.0009 PASS
-20 AC 110V 772.0 0.4 +1.5 0.0005 PASS
AC 126.5V(110*115%) 772.0 -0.3 +1.5 -0.0004 PASS
AC 93.5V(110*85%) 772.0 -0.3 +1.5 -0.0004 PASS
-10 AC 110V 772.0 0.6 +1.5 0.0008 PASS
AC 126.5V(110*115%) 772.0 -0.8 +1.5 -0.0010 PASS
AC 93.5V(110*85%) 772.0 0.3 +1.5 0.0004 PASS
0 AC 110V 772.0 -0.3 +1.5 -0.0004 PASS
AC 126.5V(110*115%) 772.0 0.7 +1.5 0.0009 PASS
AC 93.5V(110*85%) 772.0 -0.2 +1.5 -0.0003 PASS
10 AC 110V 772.0 0.2 +1.5 0.0003 PASS
AC 126.5V(110*115%) 772.0 -0.3 +1.5 -0.0004 PASS
AC 93.5V(110*85%) 772.0 -0.3 +1.5 -0.0004 PASS
20 AC 110V 772.0 0.7 +1.5 0.0009 PASS
AC 126.5V(110*115%) 772.0 0.3 +1.5 0.0004 PASS
AC 93.5V(110*85%) 772.0 -0.2 e[S -0.0003 PASS
30 AC 110V 772.0 0.3 =S 0.0004 PASS
AC 126.5V(110*115%) 772.0 -0.4 +1.5 -0.0005 PASS
AC 93.5V(110*85%) 772.0 -0.7 +1.5 -0.0009 PASS
40 AC 110V 772.0 0.2 +1.5 0.0003 PASS
AC 126.5V(110*115%) 772.0 0.3 +1.5 0.0004 PASS
AC 93.5V(110*85%) 772.0 -0.6 +1.5 -0.0008 PASS
50 AC 110V 772.0 -0.3 +1.5 -0.0004 PASS
AC 126.5V(110*115%) 772.0 0.5 +1.5 0.0006 PASS

NOTE: The test result is accurate to 4 decimal places.
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10.10.4.1.2. The center frequency is 856MHz
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Comparison of

Tem(p:((:jr;l ture Voltage Irllstf;[uceilrzl;r gzx;znozgii (I;)gl;t) F;f;];i:irtl}c/y Result
(M) | ey (oom)

AC 93.5V(110*85%) 856.0 0.4 +1.0 0.0005 PASS

-30 AC 110V 856.0 -0.8 +1.0 -0.0009 PASS

AC 126.5V(110*115%) 856.0 0.5 +1.0 0.0006 PASS

AC 93.5V(110*85%) 856.0 0.5 +1.0 0.0006 PASS

-20 AC 110V 856.0 -0.1 +1.0 -0.0001 PASS

AC 126.5V(110*115%) 856.0 0.2 +1.0 0.0002 PASS

AC 93.5V(110*85%) 856.0 0.3 +1.0 0.0004 PASS

-10 AC 110V 856.0 0.1 +1.0 0.0001 PASS

AC 126.5V(110*115%) 856.0 0.7 +1.0 0.0008 PASS

AC 93.5V(110*85%) 856.0 -0.8 +1.0 -0.0009 PASS

0 AC 110V 856.0 -0.1 +1.0 -0.0001 PASS

AC 126.5V(110*115%) 856.0 -0.7 +1.0 -0.0008 PASS

AC 93.5V(110*85%) 856.0 -0.7 +1.0 -0.0008 PASS

10 AC 110V 856.0 -0.8 +1.0 -0.0009 PASS

AC 126.5V(110*115%) 856.0 -0.3 +1.0 -0.0004 PASS

AC 93.5V(110*85%) 856.0 -0.5 +1.0 -0.0006 PASS

20 AC 110V 856.0 -0.6 +1.0 -0.0007 PASS

AC 126.5V(110*115%) 856.0 0.8 +1.0 0.0009 PASS

AC 93.5V(110*85%) 856.0 -0.7 +1.0 -0.0008 PASS

30 AC 110V 856.0 -0.4 +1.0 -0.0005 PASS

AC 126.5V(110*115%) 856.0 -0.7 +1.0 -0.0008 PASS

AC 93.5V(110*85%) 856.0 0.4 +1.0 0.0005 PASS

40 AC 110V 856.0 -0.1 +1.0 -0.0001 PASS

AC 126.5V(110*115%) 856.0 0.5 +1.0 0.0006 PASS

AC 93.5V(110*85%) 856.0 0.4 +1.0 0.0005 PASS

50 AC 110V 856.0 0.6 +1.0 0.0007 PASS

AC 126.5V(110*115%) 856.0 0.8 +1.0 0.0009 PASS

NOTE: The test result is accurate to 4 decimal places.
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10.10.4.2.Uplink
10.10.4.2.1. The center frequency is 802.0MHz
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©) (MH?2) it oy | ©Pm) (ppm)
AC 93.5V(110*85%) 802.0 0.6 +1.5 0.0007 PASS
-30 AC 110V 802.0 0.6 +1.5 0.0007 PASS
AC 126.5V(110*115%) 802.0 0.7 +1.5 0.0009 PASS
AC 93.5V(110*85%) 802.0 -0.2 25l 5 -0.0002 PASS
-20 AC 110V 802.0 -0.6 +1.5 -0.0007 PASS
AC 126.5V(110*115%) 802.0 -0.1 +1.5 -0.0001 PASS
AC 93.5V(110*85%) 802.0 -0.4 +1.5 -0.0005 PASS
-10 AC 110V 802.0 0.7 +1.5 0.0009 PASS
AC 126.5V(110*115%) 802.0 0.4 +1.5 0.0005 PASS
AC 93.5V(110*85%) 802.0 -0.2 +1.5 -0.0002 PASS
0 AC 110V 802.0 -0.3 +1.5 -0.0004 PASS
AC 126.5V(110*115%) 802.0 -0.1 +1.5 -0.0001 PASS
AC 93.5V(110*85%) 802.0 -0.4 +1.5 -0.0005 PASS
10 AC 110V 802.0 0.7 +1.5 0.0009 PASS
AC 126.5V(110*115%) 802.0 -0.7 +1.5 -0.0009 PASS
AC 93.5V(110*85%) 802.0 -0.5 +1.5 -0.0006 PASS
20 AC 110V 802.0 0.1 +1.5 0.0001 PASS
AC 126.5V(110*115%) 802.0 0.2 +1.5 0.0002 PASS
AC 93.5V(110*85%) 802.0 -0.4 +1.5 -0.0005 PASS
30 AC 110V 802.0 0.3 +1.5 0.0004 PASS
AC 126.5V(110*115%) 802.0 0.5 +1.5 0.0006 PASS
AC 93.5V(110*85%) 802.0 0.2 +1.5 0.0002 PASS
40 AC 110V 802.0 0.4 £l 55 0.0005 PASS
AC 126.5V(110*115%) 802.0 0.3 +1.5 0.0004 PASS
AC 93.5V(110*85%) 802.0 -0.7 +1.5 -0.0009 PASS
50 AC 110V 802.0 -0.7 +1.5 -0.0009 PASS
AC 126.5V(110*115%) 802.0 0.2 +1.5 0.0002 PASS

NOTE: The test result is accurate to 4 decimal places.
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10.10.4.2.2. The center frequency is 811 MHz
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Tempfrature Voltage Irgf;};igi;r devizggr;llz/i;rlijg rl;:tfveen Limit F;Z:E;T;;y Result
© MH) | o treguenestiy | P | (opm)

AC 93.5V(110*85%) 811.0 0.6 +1.0 0.0007 PASS

-30 AC 110V 811.0 -0.8 +1.0 -0.0010 PASS

AC 126.5V(110*115%) 811.0 -0.7 +1.0 -0.0009 PASS

AC 93.5V(110*85%) 811.0 0.5 +1.0 0.0006 PASS

-20 AC 110V 811.0 0.5 +1.0 0.0006 PASS

AC 126.5V(110*115%) 811.0 -0.6 +1.0 -0.0007 PASS

AC 93.5V(110*85%) 811.0 -0.1 +1.0 -0.0001 PASS

-10 AC 110V 811.0 -0.2 +1.0 -0.0002 PASS

AC 126.5V(110*115%) 811.0 0.4 +1.0 0.0005 PASS

AC 93.5V(110%85%) 811.0 -0.1 +1.0 -0.0001 PASS

0 AC 110V 811.0 0.5 +1.0 0.0006 PASS

AC 126.5V(110*115%) 811.0 -0.4 +1.0 -0.0005 PASS

AC 93.5V(110*85%) 811.0 0.4 +1.0 0.0005 PASS

10 AC 110V 811.0 0.6 +1.0 0.0007 PASS

AC 126.5V(110*115%) 811.0 -0.1 +1.0 -0.0001 PASS

AC 93.5V(110%85%) 811.0 -0.5 +1.0 -0.0006 PASS

20 AC 110V 811.0 -0.7 +1.0 -0.0009 PASS

AC 126.5V(110*115%) 811.0 -0.6 +1.0 -0.0007 PASS

AC 93.5V(110*85%) 811.0 0.7 +1.0 0.0009 PASS

30 AC 110V 811.0 0.2 +1.0 0.0002 PASS

AC 126.5V(110*115%) 811.0 -0.5 +1.0 -0.0006 PASS

AC 93.5V(110*85%) 811.0 0.3 +1.0 0.0004 PASS

40 AC 110V 811.0 0.8 +1.0 0.0010 PASS

AC 126.5V(110*115%) 811.0 0.6 =2 {0 0.0007 PASS

AC 93.5V(110%85%) 811.0 -0.3 +1.0 -0.0004 PASS

50 AC 110V 811.0 0.7 +1.0 0.0009 PASS

AC 126.5V(110*115%) 811.0 0.3 +1.0 0.0004 PASS

NOTE: The test result is accurate to 4 decimal places.
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10.11. Radiated spurious emissions

Test requirement: KDB 935210 DOS clause 4.9
FCC PART 2.1053
FCC PART 90.219 (e)(3)
Test Method: KDB 935210 DO5 clause 4.9

ANSIC63.26-2015/5.5
ANSI/TIA 603-E-2016
ANSI/TIA-102.CAAA-E-2016

10.11.1. Requirements
10.11.1.1. KDB 935210 D05 clause 4.9

4.9 Spurious emissions radiated measurements

This measurement is intended to produce test data necessary to demonstrate compliance to the radiated
spurious enussion requirements specified in Section 2.1053 of the FCC rules. This test is intended to
capture any emissions that radiate directly from the case, cabinet, control circuits, etc., instead of via the
antenna output port, and thus would not be captured in conducted spurious emission measurements. See
KDB Publication 971168 [R8] for measurement procedure guidance.

10.11.1.2. FCC PART 2.1053

§2.1053 Measurements required: Field strength of spurious radiation.

(a) Measurements shall be made to detect spurious emissicns that may be radiated directly from the
cabinet, control circuits, power leads, or intermediate circuit elements under normal conditions of installation
and operation. Curves or equivalent data shall be supplied showing the magnitude of each harmaonic and
other spurious emission. For this test, single sideband, independent sideband, and controlled carrier
transmitters shall be modulated under the conditions specified in paragraph (c) of 82.1049, as appropriate.
For equipment operating on frequencies below 830 MHz, an open field test is normally required, with the
measuring instrument antenna located in the far-field at all test frequencies. In the event it is sither
impractical or impossible to make open field measurements (e.g. a broadcast transmitter installed in a
building) measurements will be accepted of the equipment as installed. Such measurements must be
accompanied by a description of the site where the measurements were made showing the location of any
possible source of reflections which might distort the field strength measurements. Information submitted
shall include the relative radiated power of each spurious emission with reference to the rated power output
of the transmitter, assuming all emissions are radiated from halfwave dipole antennas.

(b) The measurements specified in paragraph (a) of this section shall be made for the following
equipment:

(1) Those in which the spurious emissions are required to be 60 dB or more below the mean power of the
transmitter.

(2) All equipment operating on frequencies higher than 25 MHz.
(3) All equipment where the antenna is an integral part of, and attached directly to the transmitter.

(4) Other types of equipment as required, when deemed necessary by the Commission.

[39 FR 5919, Feb. 15, 1974, Redesignated and amended at 63 FR 36599, July 7, 1998]

According toFCC PART 2.1053 requirement, this test was performed to measure radiated spurious
emissions from the EUT. The test is intended to capture any emissions that radiate directly from the case,
cabinet, control circuits, etc., instead of via the antenna output port, and thus would not be captured in
conducted spurious emission measurements.

Spurious emissions of zone enhancers shall be suppressed as much as possible, Any emissions must be
attenuated below the power (P) of the highest emissions contained within the authorized, by at

(AN |
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least:43+10*log;o P or 70dB, whichever is less stringent, where P is the total RF output power of the test tones
in Watts. Since 43+10*log;o P is less stringent than 70dB, that limit was used.

-
]
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10.11.2. Test configuration
10.11.2.1. Below 1GHz
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10.11.2.2. Above 1GHz
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10.11.3. Test procedures

According to the test method of ANSIC63.26-2015/5.5.2.3.1 Test arrangements for tabletop EUTs:
10.11.3.1. Below 1GHz

For radiated emissions measurements performed at frequencies less than or equal to 1GHz, the EUT shall
be placed on a RF-transparent table or support at a nominal height of 80 cm above the reference ground plane.
Radiated measurements shall be made with the measurement antenna positioned in both horizontal and vertical
polarization. The measurement antenna shall be varied from 1 m to 4 m in height above the reference ground
in a search for the relative positioning that produces the maximum radiated signal level (i.e., field strength or

18
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received power). When orienting the measurement antenna in vertical polarization, the minimum height of the
lowest element of the antenna shall clear the site reference ground plane by at least 25 cm.

Figure 8.8.2-1 of ANSIC63.26-2015 shows a typical EUT configuration with a wireless device place on a
tabletop on an appropriate radiated test site. The measurement antenna shall be placed at the specified distance
from the closest point of the EUT. Tabletop devices shall be placed on a RF transparent platform with nominal
top surface dimensions of 1m by 1.5m. Any necessary support equipment shall be placed far enough away
from the EUT, such that changes in relative position of the EUT and support equipment do not influence the
measured values. If the EUT requires a connection to a server or computer, via control/data cable(s), to

exercise the product, then the controlling server or computer may be placed outside of the test area.

10.11.3.2. Above 1GHz

For radiated measurements performed at frequencies above 1GHz, the EUT shall be placed on an RF
transparent table or support at a nominal height of 1.5m above the ground plane. Radiated measurements shall
be made with the measurement antenna positioned in both horizontal and vertical polarization. The height scan
of the measurement antenna shall be varied from 1m to 4m in a search for the relative positioning that
produces the maximum radiated signal level (i.e., field strength or received power). When using the direct field
strength method and the EUT is manipulated through three different orientations, then the scan height range of
the measurement antenna is limited to 2.5m, or 0.5m above the top of EUT, whichever is higher.

Radiated unwanted emissions measurements shall be made over the frequency range specified in 5.1 of
ANSIC 63.26-2015, dependent upon the relevant operational frequency band, these radiated measurements
shall be made around the EUT(or alternatively, with the EUT rotated on a turntable), while varying the
measurement antenna height and examining both horizontal and vertical polarization of the measurement
antenna, as described above. Ordinarily, this will require the use of a turntable and an antenna positioned.

The EUT shall be set up in its typical configuration and arrangement and operated in its various modes of
operation. Unless the EUT uses an integral antenna, the EUT shall be terminated with a non-radiating
transmitter load. In cases where the EUT uses an adjustable antenna, the antenna shall be adjusted through
typical positions and lengths to maximize emissions levels, EUTs with integral antennas shall be evaluated in
their normal orientation. Where EUTs are designed to be installed in one of two distinct orientations, they shall
be tested in both of their possible orientations. EUTs that can be operated in one of multiple orientations (e.g.,
handheld, portable, or modular devices) shall be tested in a minimum of three orientations. When large
antennas or antennas not structurally supported by the EUT are utilized, a RF transparent supporting structure
shall be used to facilitate the compliance testing. In all cases, the EUT, including the transmit antenna, shall be
orientated such that the measurement of the emissions is maximized.

10.11.3.3. Final radiated emissions testing procedure

(1)  Connect the device as illustrated,

(2)  Place the EUT in the center of the turntable. The EUT shall be configured to transmit into the standard
non-radiating load (for measuring radiated spurious emissions), connected with cables of minimal length
unless specified otherwise. If the EUT uses an adjustable antenna, the antenna shall be positioned to the
length that produces the worst case emission at the fundamental operating frequency.

(3)  Adjust the spectrum analyzer for the following setting;

RBW=100 kHz for spurious emission below 1 GHz, and 1MHz for spurious emission above 1GHz;
VBW=300k for spurious emission below 1GHz, and 3MHz for spurious emission above 1GHz;

(4)  Sweep speed slow enough to maintain measurement calibration;

(5)  Detector Mode= Positive Peak;

(6)  Place the transmitter to be tested on the turntable in the standard test site, or FCC listed site compliant
with ANSI C63.4-2001 clause 5.4.The transmitter is transmitting into a non-radiating load that is placed

21
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()

)
)

(10)
(11)

on the turntable, the RF cable to this load should be of minimum length. For transmitters with integral
antennas, the tests are to be run with the unit operating into the integral antenna.
For each spurious measurement the test antenna should be adjusted to the correct length for the
frequency involved. This length may be determined from a calibration ruler supplied with the device.
Measurements shall be made from the lowest radio frequency generated in the device to the tenth
harmonic of the carrier, except for the region close to the carrier equal to Z-the test bandwidth.
Key the transmitter with normal modulation base the standard.
For each spurious frequency, raise and lower the test antenna from 1 m to 4 m to obtain a maximum
reading on the spectrum analyzer with the test antenna at horizontal polarity. Then the turntable should
be rotated 360° to determine the maximum reading. Repeat this procedure to obtain the highest possible
reading. Record this maximum reading.
Repeat step (9) for each spurious frequency with the test antenna polarized vertically.
Calculate power in dBm into a reference ideal half-wave dipole antenna by reducing the readings
obtained by the power loss in the cable between the generator and the antenna, and further corrected for
the gain of the substitution antenna used relative to an ideal half-wave dipole antenna by the following
formula:

Pd(dBm)=Pg(dBm)-cable loss(dB)+antenna gain(dB)

Where: Pd is the dipole equivalent power and Pg is the generator output power into the substitution

antenna.

During the test, when the EUT is in Downlink working state, the test radiated emissions is the worst, so the

data is recorded.

NOTE 1: It is permissible to use other antennas provided they can be referenced to a dipole.

NOTE 2: Effective radiated power(e.r.p) refers to the radiation of a half wave tuned dipole instead of and

isotropic antenna. There is a constant difference of 2.15 dB between e.i.r.p and
e.r.p.(dBm)=e.i.r.p(dB)-2.15

NOTE 3: The test frequency is set as the center frequency of the frequency band.
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10.11.4. Test results
10.11.4.1. Below 1GHz

10.11.4.1.1. 700MHz Band
10.11.4.1.1.1. Polarization type: Horizontal
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Test Result: PASS Polarization: Horizontal
Standard: FCC PART 90 Power Source: AC 110V, 50Hz
Test item: Radiation spurious emissions = Date: 2022-08-10
Temp.("C)/Hum.(%RH): = 23.8°C/47%RH Time: 10:00:31
EUT: Pubhg Ly ElsliEg et Test mode: Downlink mode
Amplifier
Model: RX78V2F-A-AC Distance: 3m
Note: /
50 dBm
Limit1: —_
3
-45 4 5
2
6
! W
-95
30.000 40 50 60 70 80 [MHz] 300 400 500 600 700  1000.000
Frequency Reading Correct Result Limit Margin
No. Remark
(MHz) (dBm) Factor(dB) (dBm) (dBm) (dB)
1 55.6644 -88.73 21.92 -66.81 -13.00 -53.81 peak
2 86.2853 -74.89 19.96 -54.93 -13.00 -41.93 peak
3 109.8700 -60.65 24.82 -35.83 -13.00 -22.83 peak
4 229.3960 -72.67 25.89 -46.78 -13.00 -33.78 peak
5 409.2216 -76.05 29.82 -46.23 -13.00 -33.23 peak
6 794.2168 -94.07 34.57 -59.50 -13.00 -46.50 peak

Note: When the read value of the test frequency does not exceed the peak limit, peak is used instead of RMS value.

-

| =



Report No.: E202207280743-3 Page 234 of 247

10.11.4.1.1.2. Polarization type: Vertical

Test Result: PASS Polarization: Vertical

Standard: FCC PART 90 Power Source: AC 110V, 50Hz

Test item: Radiation spurious emissions | Date: 2022-08-10

Temp.("C)/Hum.(%RH): = 23.8°C/47%RH Time: 10:04:11

EUT: Pubhg By BlsliEatane] Test mode: Downlink mode

Amplifier

Model: RX78V2F-A-AC Distance: 3m

Note: /

50 dBm

Limit1: _—
2
3
-45
1 4 5 6
-a5
30000 40 50 60 70 80 (MHz] 300 400 500 600 700  1000.000
Frequency Reading Correct Result Limit Margin
No. Remark
(MHz) (dBm) Factor(dB) (dBm) (dBm) (dB)

1 93.3479 -73.18 21.22 -51.96 -13.00 -38.96 peak
2 109.8700 -60.79 24.82 -35.97 -13.00 -22.97 peak
3 143.0814 -74.52 28.96 -45.56 -13.00 -32.56 peak
4 214.4372 -77.14 25.53 -51.61 -13.00 -38.61 peak
5 317.7868 -79.12 25.64 -53.48 -13.00 -40.48 peak
6 389.0399 -79.71 28.09 -51.62 -13.00 -38.62 peak

Note: When the read value of the test frequency does not exceed the peak limit, peak is used instead of RMS value.

| =
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10.11.4.1.2. 800MHz Band
10.11.4.1.2.1. Polarization type: Horizontal
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Test Result: PASS Polarization: Horizontal
Standard: FCC PART 90 Power Source: AC 110V, 50Hz
Test item: Radiation spurious emissions  Date: 2022-08-10
Temp.('C)/Hum.(%RH): | 23.8°C/47%RH Time: 10:16:46
EUT: Pubhg satoly Eisdiredioel Test mode: Downlink mode
Amplifier
Model: RX78V2F-A-AC Distance: 3m
Note: /
50 dBm
Limit1: —_—
2
-45 3 4 2
! 6
-95
30000 40 50 60 70 80 (MHz) 300 400 500 600 700 1000000
Frequency Reading Correct Result Limit Margin
No. Remark
(MHz) (dBm) Factor(dB) (dBm) (dBm) (dB)
1 85.3210 -75.84 19.86 -55.98 -13.00 -42.98 peak
2 109.8700 -61.12 24.82 -36.30 -13.00 -23.30 peak
3 230.6889 -71.67 25.95 -45.72 -13.00 -32.72 peak
4 319.5776 -73.87 25.63 -48.24 -13.00 -35.24 peak
5 404.6482 -76.89 29.83 -47.06 -13.00 -34.06 peak
6 589.6468 -89.68 32.28 -57.40 -13.00 -44.40 peak

Note: When the read value of the test frequency does not exceed the peak limit, peak is used instead of RMS value.
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10.11.4.1.2.2. Polarization type: Vertical

Test Result: PASS Polarization: Vertical
Standard: FCC PART 90 Power Source: AC 110V, 50Hz
Test item: Radiation spurious emissions | Date: 2022-08-10
Temp.("C)/Hum.(%RH): = 23.8°C/47%RH Time: 10:20:15
EUT: Pubhg By BlsliEatane] Test mode: Downlink mode
Amplifier
Model: RX78V2F-A-AC Distance: 3m
Note: /
50 dBm
Limit1: —_—
2
3
-45
1 4 5
W
-85
30000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
Frequency Reading Correct Result Limit Margin
No. Remark
(MHz) (dBm) Factor(dB) (dBm) (dBm) (dB)
1 92.8248 -73.33 21.10 25088 -13.00 -39.23 peak
2 109.8700 -60.61 24.82 -35.79 -13.00 -22.79 peak
3 143.8877 -74.55 29.02 -45.53 -13.00 -32.53 peak
4 230.6889 -78.04 26.00 -52.04 -13.00 -39.04 peak
5 389.0399 -80.05 28.09 -51.96 -13.00 -38.96 peak
6 603.0510 -89.21 33.98 -55.23 -13.00 -42.23 peak

Note: When the read value of the test frequency does not exceed the peak limit, peak is used instead of RMS value.

iy |

\-
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10.11.4.2. Above 1GHz

10.11.4.2.1. 700MHz Band
10.11.4.2.1.1. Polarization type: Horizontal
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Test Result: PASS Polarization: Horizontal
Standard: FCC PART 90 Power Source: AC 110V, 50Hz
Test item: Radiation spurious emissions  Date: 2022-08-10
Temp.("C)/Hum.(%RH): = 23.8°C/47%RH Time: 10:42:33
EUT: Publlg Lty i o Test mode: Downlink mode
Amplifier
Model: RX78V2F-A-AC Distance: 3m
Note: /
50 dBm
Limit1: —_—
g
-45

oy T

951 000000 2000 [MHz] 4000 5000 6000 7000 8000 10000.000
Frequency Reading Correct Result Limit Margin
No. Remark
(MHz) (dBm) Factor(dB) (dBm) (dBm) (dB)
1 1000.0000 -51.67 2.80 -48.87 -13.00 -35.87 peak
2 1121.191 -58.25 4.36 -53.89 -13.00 -40.89 peak
3 1798.074 -65.69 6.83 -58.86 -13.00 -45.86 peak
4 3115.945 -70.19 13.18 -57.01 -13.00 -44.01 peak
5 5399.727 -70.25 2091 -49.34 -13.00 -36.34 peak
6 10000.000 -69.59 24.50 -45.09 -13.00 -32.09 peak

Note: When the read value of the test frequency does not exceed the peak limit, peak is used instead of RMS value.
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10.11.4.2.1.2. Polarization type: Vertical
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Test Result: PASS Polarization: Vertical
Standard: FCC PART 90 Power Source: AC 110V, 50Hz
Test item: Radiation spurious emissions | Date: 2022-08-10
Temp.("C)/Hum.(%RH): = 23.8°C/47%RH Time: 10:46:16
EUT: Pubhg el Eiclboeaiios] Test mode: Downlink mode
Amplifier
Model: RX78V2F-A-AC Distance: 3m
Note: /
50 dBm
Limit1: —_—
6
4, 5
3 4WWW
95
1000.000 2000 (MHz) 5000 6000 7000 8000 10000.000
Frequency Reading Correct Result Limit Margin
No. Remark
(MHz) (dBm) Factor(dB) (dBm) (dBm) (dB)
1 1000.0000 -50.43 2.80 -47.63 -13.00 -34.63 peak
2 1117.061 -54.27 451 -49.76 -13.00 -36.76 peak
3 1798.074 -62.68 6.83 -55.85 -13.00 -42.85 peak
4 2668.591 -64.04 9.62 -54.42 -13.00 -41.42 peak
5 5399.727 -70.92 20.91 -50.01 -13.00 -37.01 peak
6 8103.149 -69.27 22.61 -46.66 -13.00 -33.66 peak

Note: When the read value of the test frequency does not exceed the peak limit, peak is used instead of RMS value.
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10.11.4.2.2. 800MHz Band
10.11.4.2.2.1. Polarization type: Horizontal
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Test Result: PASS Polarization: Horizontal
Standard: FCC PART 90 Power Source: AC 110V, 50Hz
Test item: Radiation spurious emissions  Date: 2022-08-10
Temp.("C)/Hum.(%RH): = 23.8°C/47%RH Time: 10:36:23
EUT: Pubhg satoly Eisdiredioel Test mode: Downlink mode
Amplifier
Model: RX78V2F-A-AC Distance: 3m
Note: /
50 dBm
Limit1: —_—
-451 5 ;

951 000000 2000 [MHz] 4000 5000 6000 7000 8000 10000.000
Frequency Reading Correct Result Limit Margin
No. Remark
(MHz) (dBm) Factor(dB) (dBm) (dBm) (dB)
1 1014.870 -51.40 3.14 -48.26 -13.00 -35.26 peak
2 1068.676 -58.04 4.36 -53.68 -13.00 -40.68 peak
3 3093.033 -70.08 13.51 -56.57 -13.00 -43.57 peak
4 5419.689 -69.89 20.15 -49.74 -13.00 -36.74 peak
5 8073.304 -69.44 22.86 -46.58 -13.00 -33.58 peak
6 10000.000 -71.39 24.50 -46.89 -13.00 -33.89 peak

Note: When the read value of the test frequency does not exceed the peak limit, peak is used instead of RMS value.
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10.11.4.2.2.2. Polarization type: Vertical
11. Test Result: PASS Polarization: Vertical
Standard: FCC PART 90 Power Source: AC 110V, 50Hz
Test item: Radiation spurious emissions | Date: 2022-08-10
Temp.("C)/Hum.(%RH): = 23.8°C/47%RH Time: 10:30:58
EUT: Pubhg By BlsliEatane] Test mode: Downlink mode
Amplifier
Model: RX78V2F-A-AC Distance: 3m
Note: /
50 dBm
Limit1: —
451 : 6
3 W

T

951 000.000 2000 [MHz) 4000 5000 6000 7000 8000 10000.000
Frequency Reading Correct Result Limit Margin
No. Remark
(MHz) (dBm) Factor(dB) (dBm) (dBm) (dB)
1 1026.167 -50.27 3.39 -46.88 -13.00 -33.88 peak
2 1117.061 -53.70 4.51 -49.19 -13.00 -36.19 peak
3 1798.074 -62.12 6.83 -55.29 -13.00 -42.29 peak
4 2668.591 -62.52 9.62 -52.90 -13.00 -39.90 peak
5 5399.727 -71.16 20.91 -50.25 -13.00 -37.25 peak
6 7984.424 -70.12 23.28 -46.84 -13.00 -33.84 peak

Note: When the read value of the test frequency does not exceed the peak limit, peak is used instead of RMS value.

-



