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HTZ: Radio Network Planning Tool
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TODAY'S 
AGENDA

Topics covered

- Network importation & antenna 

placement challenges in 3D 

environment

- Antenna and power modeling: 

broadcast beam and Beam-forming 

capabilities

- 5G numerology & link budget auto 

computation (RBs/SC)

- SS-RSRP coverage predictions and 

analysis
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TODAY'S 
AGENDA

Topics covered

- Statistical analysis 

- Throughput predictions, massive 

MIMO configuration and Carrier 

aggregation

- Neighbor planning and Handover 

maps

- Coverage exportation and online 

publishing
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3D Antenna placement challenges  

3D challenges

Antenna placement in 3D environment

. 
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Batch network importation
Carrier network



Challenges – antenna placement
Challenges

 Inaccurate sector/antenna coordinates

 Both Vertical and horizontal planes 

 Rough coordinates for new network

 Not necessarily maintained for existing networks 

 Or maintained but over medium resolution model

 Minor discrepancies between 3D dataset and network parameters 

• Roof-top 

 Is the antenna placed in the middle or at the Edge?

 Is the antenna elevated or sinking below the roof height?

• Building façade 

 If below roof-top height; is it on the façade?
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Challenges – antenna placement
Challenges

 Exceeding building height?

 Stay as is or push to the edge?

 Ant. height lower than building height

 Push to the edge (Façade) 

Supplied location

Updated location
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Challenges – antenna placement Challenges

Supplied location

Updated location

 Ant. height lower than building height

 Push to the edge (Façade) 



Challenges – antenna placement
Challenges

 Identify those on Roof-top and  façade? 

 If site height > building height then outdoor

 If site height < building height then indoor

Outdoor Indoor



1 2

 Break out feature

 Targeted: Those falling within building and 

under Roof-top height

 Precise

 How far to push the antenna 

 When to stop (new clutter)

 Maintaining sector orientation 

4

3
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5G antenna modeling 

Smart antenna

Beamforming and broadcast beams

. 

W
E

B
IN

A
R

 5
G

 T
e

c
h

n
o

lo
g

y
 | 2

0
2

0



Antenna – Beam-forming
Smart antenna

 NR, Type of beams: 

 Broadcast (PBCH & SS)  Static

 Control (PUCCH, PDCCH))  Static 

 Traffic (PUSCH/PDSCH)  Dynamic

 What is a beam?

 Synthesized (formed electronically) antenna radiation pattern  

 Can be steered, resulting in pattern sweeping

 Supplied as antenna radiation pattern envelope (MSI/PLT/PLN/…)

 Why broadcast beam pattern important for RF planning?

 Used for UE Initial Access Procedures

 Transmit “SS Block” carries the PSS, the SSS and the PBCH

 In IDLE mode the measurement is based on SS (Synchronization Signal)

 The UE transmits PRACH on a set of resources depending on the best SSB 

time index

 No broadcast beam reach  UEs can not connect  no coverage 

 How to predict NR coverage?

 Establish broadcast beam radiation pattern (Individual 

SSBs or composite)

 Capture the beam gain (dBi) 

 Calculate coverage

 Analyse SS-RSRP

SSB: Synchronization Signal and PBCH Block (cell search)

SS-RSRP: Synchronization Signal reference signal received power

Single beam (~10 degrees beamwidth)



Antenna – Beam-forming Smart antenna

 4G vs 5G antennas

17 dBi

21.5 dBi SSB0

SSB1

SSB2

SSB3

SSB4

5G

17 dBi

21.5 dBi

4G 4G

5G

Beam-sweeping (5ms/20ms)

SSB5

SSB6

SSB7



 8 beams (64T64R) 

 Beams at the edge operating at reduced gain

Broadcast beams 
demystified



Managing Electrical & 
Mechanical tilt
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 Dealing with mechanical tilt

 From T/R pattern tab

 Dealing with electrical tilt

 Preparing multiple radiation patterns during importation process



Managing Electrical & 
Mechanical tilt
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 Electrical tilt

 Individual patterns supplied by vendor

 Mechanical tilt

 Taken care of by HTZ directly
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5G Numerology
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 RS allocation percentage

 Traffic allocation percentage

 Number of resource blocks 

 Total number of sub-carriers
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 5G Numerology added

 Resource allocation strategies updated

 User defined RBs: Dictate throughput and NxRBs

and the tool computes the SINR

 Lowest SNIR min RBs: Dictate throughput and tool 

computes min SINR then min RBs

 Available RBs : Use all RBs, find min SINR to meet 

the throughput

 Compute uplink-balanced RSRP

 SINR Vs throughput mapping (3GPP)

Link budget calculator



SINR and throughput 
mapping

 f(SINR)  Throughput

 f(Throughput)  SINR required 

Theoretical limit 

Estimated reality 
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5G coverage predictions

SS-RSRP prediction

Using composed broadcast beam

. 
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SS-RSRP
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 SS-RSRP: secondary synchronization reference signal received power

 Carried by the SSS (middle 20 RBs)

 The only valid way to compare signal levels from individual cells and different operators

 Important for cell selection and handover

 Can be measured by drive-test tools – doesn’t require connection with the cell

 Reference Signal Power (dBm) = Total Tx Power (dBm) – 10 x log (RB x 12)

 SS-RS RE EIRP (dBm) =  Reference Signal Power (dBm) + SSB beam gain (dBi)
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DEMO 
(SS-RSRP prediction + Parallel comp)



Statistical analysis

Outdoor reception analysis

Using GIS layer

. 
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Outdoor coverage analysis
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Highways

Major roads

Buffer (Max distance)

Road centre-line

MapFilterGeneral filterHTZ inbuilt GIS capabilities to manage vector data (points, polylines, polygons)
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MIMO

Massive MIMO and throughput

Throughput predictions, massive MIMO configuration and 

Carrier aggregation

. 
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NR Smart Antenna MIMO
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 Per cell MIMO configuration

 Arrays: Number arrays for traffic beams

 Up to 4 for 32x32 Antenna

 Up to 8 for 64x64 antenna

 Layers: Number of spatial layers per UE

 Same frequency & time but different antenna elements

 MU: Number of concurrent users (Multi-User MIMO)

 Same frequency & time but different spatial beam





NR Throughput Massive MIMO

 Massive MIMO configuration available

 Beam-forming (traffic channels)

 Transmission diversity (spatial)

 Spatial multiplexing

 User multiplexing 



1 x layer



2 x layers



4 x layers



Throughput Multi-carrier 
aggregation

 Massive MIMO configuration available

 Beam-forming (traffic channels)

 Transmission diversity (spatial)

 Spatial multiplexing

 User multiplexing 

 Multi-carrier aggregation

 Master-slave relation-ship 

 Master sites, pilot channel checked

 Slave sites, belong to same Group as master



No Carrier aggregation

NR 5G

BW: 60 MHz

Number of spatial layers: 2

Max TP 269.6 Mbps

With Carrier aggregation

NR 5G

Master BW: 60 MHz

Slave BW: 60 MHz

Number of spatial layers: 2 each 

carrier



Neighbor planning

Auto Neighbor Planning

Neighbor map and neighbor list generation. 
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RSRP >= -100 dBm

5dB

BTS-A
BTS-B

Handover surface

BTS-A BTS-B

Min RSRP

Distance

R
S

R
P

 (
d

B
m

)

Handover area:

• RSRP_1 && RSRP_2 >= threshold &&

• |RSRP_1 – RSRP_2| >= 5dB



Bad Neighbor



Good Neighbor





Coverage on the web

Online or intranet coverage publishing

WMS service
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Web server Cloud file server

Reverse proxy (+SSL)
Reverse proxy (+SSL)

DB DATA DB DATA

WMS1 WMS2 WMS3 WMS4

Load balancer

HTZ
Cloud 

server

WMS 

cluster

Web 

coverage

Coverage on the web
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ATDI

S y d n e y ( A P A C )

+61 298 897 306 

12A, 33 Waterloo Road, 

Macquarie Park NSW 2113

P a r i s

+33 1 53 30 81 41

11 Boulevard Malesherbes

75008 Paris – France

https://atdi-group.com/contact/

O t h e r  o f f i c e s

Poland, England, Spain, 

Russia, Israel, Ukraine, 

Latin America, Germany
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