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What are the Symptoms?

 Conventional Repeaters
— Intermittent Receive
— Transmit okay

 Trunked Repeaters

— “Bonk”, No Transmit or Receive



Blocking, the Near Far Problem

e Power drops 6 dB for every
2X distance

— Becoming common to get
80 dB difference 4G Near to
Far

e 80 dB is the performance of
most portables '

Public Safety Tower
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TIA Receiver Blocking Performance

ANSI/TIA-102.CAAB-D

3.1.19 Blocking Rejection

Applicable method of measurement and definition are described in [102. CAAA]

| clause 2.1.19.
TIA STANDARD The blocking rejection ratio shall be at least that specified in Table 13.
Project 25 Table 13 - Blocking rejection
Land Moblle Radio Transceiver Receiver Class Mobile Fortable Base Station
Radia Technology CAPMICGPSK A %0 dB 80 dB 90 dB
Modulation B 80 dB 70 dB 80 dB
TIA-102.CAAB-D February 2013 9

(Revision of TIA-102.CAAB-C)

e CW Test signals vs. 4G signals

TELLCOHMUNICATIONS
INDUSTRY ASSOCIATION

tiaonline.org
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What Causes Receiver Blocking?

— What Countries Served by

Receiver Design (Filtering) Tw

model? M\
Overload of Preamplifier S

— TOI of Semiconductor

e Compression (reduced
sensitivity)

e |IM products

Overload of Mixer
— LO Drive

ADC Overload

— Clipping of Desired Data on
Interference peaks
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Common Blocking Frequencies

Mobile and Control Staton Transmit Frequencies (in MH2)
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What Can you do?

* More Desired Signal ’ n o
n esired

{
e Lower Blocker Level l A o

i
e Better Receivers l n U o



Making Measurements

 What are the relative  ACPR coverage mapping
levels over the coverage
area? IAI'II‘iIISLI 02/04/2015 11:51:59 am - Marker 172

harker
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10.0 dBm 123456
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©z015 Ccsl TELECOMMUNICATIONS, INC.



ACPR Maping
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ACPR Mappin

GPS Locked

Longitude; -119.868378

Latitude: 39.523235

Altitude: 1489 meters / 4586 feet

UTC Date and Time: 02/04/2015 20:09:20
Systemn Date and Time: 02/04/2015
12:06:45

Measurement:

Spectrum Analyzer ACPR
Lower(dB) 42 389000 Main(dBm} -
83.991997 Upper(dB) 18.622000

Setup:

Frequency 772 306 250 MHz
RBW 20 kHz

VBW 10 kHz

Detection RMSiAvg

Scale:
Good = 0.0 dBm
Poor less than -100.0 dBm

Error: Naone

Directions: To here - From here
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#Pt
Point# 1
Point# 2
Point# 3
Point# 4
Point# 5
Point# 6
Point# 7

GPS Locke
GPS Locke
GPS Locke
GPS Locke
GPS Locke
GPS Locke
GPS Locke
Point#8 GPS Locke
Point#9 GPS Locke
Point# 10 GPS Locke
Point# 11 GPS Locke
Point# 12 GPS Locke
Point# 13 GPS Locke
Point# 14 GPS Locke
Point# 15 GPS Locke
Point# 16 GPS Locke
Point# 17 GPS Locke
Point# 18 GPS Locke
<APP_DATA_END>

-115.868
-115.868
-115.868
-115.868
-115.868
-115.868
-115.868
-119.8638
-115.868
-115.868
-115.868
-115.868
-115.868
-115.868
-119.8638
-119.8638
-115.868
-115.868

ACPR Mapping

39.52325 1489 mete
39.52325 1489 mete
39.52325 1489 mete
39.52324 1489 mete
39.52324 1489 mete
39.52324 1489 mete
39.52324 1489 mete
39.52324 1489 mete
39.52324 1489 mete
39.52324 1489 mete
39.52324 1489 mete
39.52323 1489 mete
39.52323 1489 mete
39.52323 1489 mete
39.52323 1489 mete
39.52323 1489 mete
39.52322 1489 mete
39.52322 1489 mete

2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015

20:09:12
20:09:12
20:09:13
20:09:19
20:09:19
20:09:19
20:09:20
20:09:20
20:09:20
20:09:20
20:09:20
20:09:21
20:09:21
20:09:21
20:09:21
20:09:21
20:09:22
20:09:22

2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015
2/4/2015

GPS Statu: Longitude Latitude(Y Altitude UTC Date UTC Time System D:System TilMeasurement

12:06:38 Spectrum ACPR
12:06:38 Spectrum ACPR
12:06:38 Spectrum ACPR
12:06:44 Spectrum ACPR
12:06:45 Spectrum ACPR
12:06:45 Spectrum ACPR
12:06:45 Spectrum ACPR
12:06:45 Spectrum ACPR
12:06:45 Spectrum ACPR
12:06:46 Spectrum ACPR
12:06:46 Spectrum ACPR
12:06:46 Spectrum ACPR
12:06:46 Spectrum ACPR
12:06:46 Spectrum ACPR
12:06:47 Spectrum ACPR
12:06:47 Spectrum ACPR
12:06:47 Spectrum ACPR
12:06:47 Spectrum ACPR
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Lower(dB)
Lower(dB)
Lower(dB)
Lower({dB)
Lower(dB)
Lower({dB)
Lower(dB)
Lower({dB)
Lower(dB)
Lower(dB)
Lower(dB)
Lower({dB)
Lower(dB)
Lower({dB)
Lower({dB)
Lower({dB)
Lower(dB)
Lower(dB)

42,23
41.4
41.4

39.496
39.496
39.49%0
42,389
41.614
41.614
41.614
40.546
40.584
40.584
40.584
40.229
35.249
39.249
39.245

-83.608
-83.808
-83.808
-83.992
-83.992
-83.992
-83.992
-83.216
-83.216
-83.216
-83.216

-83.2

-83.2

-83.2

-83.2
-82.988
-82.988
-82.988



SINAD Mapping

 What are the relative * SINAD coverage
levels over the coverage mapping
area?

— Your Channel NBFM 12.5
kHz 1 kHz test tone

SINAD dB
30.8dB

udio In Level (RMS) 297.01 mV
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SINAD Mapping
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What Can you do?

* More Desired Signal ’ n o
n esired

{
e Lower Blocker Level l A o

i
e Better Receivers l n U o



How much more desired?

— Sum external AF Signal

antenna with J\j\r_

BIOC ker Wlth — S412E LMR aster
Desired signal from '
signal generator

— Increase Desired level
until BER is < 5%

L e e,

ey o s
S412E LMR Master mounted on a vehicle dashboard.
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How Much Less Undesired?

Measure Field Strength

— FCC NPRM FCC 14-181
e 40 dBuV/m

File Complaint with
Undesired

Present case with
defendable accuracy

— Calibrated antenna

— No Nearby Metal (vehicle)

Channel loaded with
traffic?

— Assess and extrapolate

8
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EMF Measurements

|Anritsu 02/17/2015 031317 pm @ N 370 &7 47" W 1217 397 21"

|1~:|=JEE+E,2+E,,’

#Input Atten I Autamated
20,0 dB

fMeasurements
S,

Total measurement given by formula shown [

#VBW
10 Limits

On Off

Sweep
ntinuaus

Amnplitude Marker
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EMF Measurements

Iﬂnritsu 08/03/2013 04:51:53 pm E I
Measurement
on Ot
Cell ID P_ag 5 gy Measurement Time
(Grp, Sec) FES [Act) [Avoiveas) [Avoiveas) Gl 5
205 (68, 1) 499,56 uhim 329,39 uvim 341,31 uvim T —_—
Z0E (B8, 2) 1.89 mWim 1.38 myim 1.42 myfm 5
Auto Auto Logging
on
on Off
Measurement
Parameters_
Total 2,39 myim 1.71 myim 1.77 myim ST
Field Strength(Ex Avg) ZZ.22 myim
dBmsme Mim
Field Strength( Total Ex Avg) Z24.87 myim e
6.0 Vim
Current Axis
tvieasurement Time Current Test Status Back
hieasurement# Final Test Status =
Freq Amplitude Setup Measurements Marker
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e TIA 102 and 603

procedures

* Move receive
frequencies away
from undesired

Better Receivers?

m -

TIASTANDARD

Project 25

Digital C4FM/CQPSK Transceiver
Measurement Methods

(Revision of TIA-102.CAAA-C)

TELLCOMMUNICATIONS
INDUSTRY ASSOCIATION

=4
F3

T

pariin TIA STANDARD

rman ecommendations, Digital
o nology C4FM/CQPSK
n

So o
B = o
I oan 3
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Receiver Testing

Attenuator for

Low Lpvel Signal
— — —

Power Dividers

MS2830A Signal Analyzer

pr—
Il
[—
el

Isolators Between
High Level Signals

MG3710A Signal Generator

Aophcaton ot /inritsu

Receiver Testing with the

Anritsu MS2830A Signal Analyzer,
MG3710A Vector Signal Generator,
and S412E LMR Master™
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Receiver Settings

* Front End Attenuator in
AGC.



Trends

e More 4G, More Crowding,
More Problems e

The use of harm claim threshelds to improve the interference tolerance
of wireless systems

e Different Rules

Receivers and Spectum Working Group *

— Harm Claim Thresholds e

* “Areceiver operator could SRR
only make a claim for harmful
interference if the aggregate
signal strengths from
neighbors exceeded the harm
claim threshold.

C—— TR ey
[

Flgmrc&: Chacong Earm Clalm Tarezhsios. T B CIme et 10 507 10 020lEm pras: desTib ol
e e e
"
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e More 4G, More Crowding,

More Problems
— Different Rules

Better Receivers

Trends

Federsl C ion: Commiszion FCC14181

‘Radiated Powrsc Lizaits for the Callular Servics

)
)
)
)
) RMNo. 11
)
E )
Eogard w Ralecation of Part )
)
)
Servics Applicesions ]
)
Amanimsat of Part 0. 1, 20d )
Commission's Rulus with Regand to Frsquancy )
Coordination for the Callular Service )
)
Amendmant of the Commission’s Rules Goverming ) RM No. 11660
)
)

Adopeed: November 7, 2014 Eeleaed: November 10, 2014

Comment Date: (30 days after publication ix the Federal Register)
Reply Comment Date: (60 days after publication is the Federal Register)

By the Commissicn:

Hsading Pangaph

e

Befure the
Federal Commusication: Commission
Washington, D.C. 205

EEPORT AND ORDER AND FURTHER NOTICE OF PROFOSED RULEMAKING

TABLE OF CONTENTS

INTRODUCTION. 1
REPORT AND ORD . _— -

5ABs Recsaining within CGSA Bondarios,
quare-Mils Minimum for CGSA Expansions

ion-relocation of Rulss
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Questions?

e Tom.Brinkoetter@anritsu.com
e Cell 408 592 3759
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