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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

- 56 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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point Subscriber Satellite Radar Localization Path Measure Statistics

al  ab e
| S

L

L

-

meter

Spectrum Database Object Report Tools

Help

. Tx/Rx parameters; 263 c0000263

General Patterns Channels Site  gNB

Type Signal
| Ti/Rx A (0) ~ 5GTDD (104)
Tw/Rx

Power [ beam (W)
Dynamic (dB} l:l

Tx ant gain (dBi)
R ant gain (dBi}
Losses (dB) th '

Tx add losses (dB)

ELRP(W) | 1584803

Frequency (MHz) | 3525.000000 |||

10.00

IAntenna height (m}

Tx bandwidth (kHz) \w
Rx bandwidth (kHz) | s0000.00

Comment:

Status Frequency plan
» El}nkmwn (o) b |
Coverage Info
none ;
Callsign Parenting lIl
L infa Address Date
| o yyyymmdd
00B (dBW/MHz) |0 infi Type D
Variable power | | | c |
Fixed power Inf2 Link
® Fixed frequency Network ID Group
() Freq Hop / WB | | | |
Variable elevation User Call number

Fixed elevation

[elfo

SQL record 0

0K

Cancel

HIOEEEEL

| <



Challenges - antenna placement

Challenges

O 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? Obstructed
» Is the antenna elevated or sinking below the roof height?

X
Antenna panel

 Building fagade

> If below roof-top height; is it on the fagade?




Challenges - antenna placement

/
O Exceeding building height? / Y
» Stay as is or push to the edge?
Q Ant. height lower than building height L1000
» Push to the edge (Facade) |:| |:| |:| |:|
Hininn
______________________________ Hinin|n
AN HINIEIN
Hininn

Challenges

Y Supplied location

Updated location



Challenges - antenna placement

U Ant. height lower than building height

» Push to the edge (Facade)

,,,,,,,,,,,,,,,,,,,,

Challenges

Y Supplied location

Updated location



Challenges - antenna placement

U Identify those on Roof-top and facade?

> If site height > building height then outdoor
» If site height < building height then indoor

Location

. Indoor
[1in dutter

B [Joutdoor

() Location filter...

Object | Report  Tools Help

Object properties (F5)...

Delete >
‘Activation >
Sort ]
Filter...

Callsign >

Station Color >
Change technical parameters...

Change general parameters..

Change system overhead parameters..
Change antenna...

Change frequencies...

Challenges

>

HiEInn

ot
HiNNn

B outdoor

B =
Activate by query..

Activate stations close 1o clutter code...
Activate all stations (ctri+A)

Deactivate sites too close...

Deactivate station with no attached coverage

Deactivate all stations (ctri+D)
Mask by query...
Mask duplicated stations...

Isolate by query..

lenlata frnm ralician




. Break out site sectors

Maximum distance from initial location (m): | 5o

Move while altitude >= initial elevation (=1, 0=all) :| g

Mowve to nearest clutter code = 1 (0=no) ;| |

Move if current clutter code = 09 (=1) |

Cancel

Add comment...

Stations 3 Generate stations... f

Subscribers Deactivate stations D Brea k OUt eatu re
Vectors Activate stations

Isolate stations

ke aithiaied ot » Targeted: Those falling within building and

Delete stations

Multilateration

Search site..,

Localpe mabiis. Delete station links

P2P carrlation.. S under Roof-top height

Time of arrival - all servers...

Copy/Paste activated stations

Uplink interference map...

> Precise

Downlink interference map.., Duplicate stations...
R 5
EVErSE COVErage. Rotate station antenna...

Spect = 5 - 2
BRESH T Multi-sectorial stations to splitted antenna station...

RRL data access.. » How far to push the antenna

Muodify station frequencies...
Intermodulation RERARRE R AT
3D view (dynamic)... Station list... > When tO StOp (neW Clutter)
3D coverage... Assign Te/Rx sector and distance
3D P2P... Medify constraints
Medify clutter code... Microwave link list... > Malntalnlng sector Or|entat|0n
Fill clutter code.., . i 3 }
New clutter/building code...

Maodify building code...
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5G antenna modeling

Smart antenna

Beamforming and broadcast beams
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Antenna - Beam-forming

Smart antenna

O NR, Type of beams: U How to predict NR coverage?
» Broadcast (PBCH & SS) - Static » Establish broadcast beam radiation pattern (Individual
» Control (PUCCH, PDCCH)) = Static SSBs or composite)
» Traffic (PUSCH/PDSCH) = Dynamic » Capture the beam gain (dBi)
» Calculate coverage
U What is a beam? > Analyse SS-RSRP

» Synthesized (formed electronically) antenna radiation pattern
» Can be steered, resulting in pattern sweeping
» Supplied as antenna radiation pattern envelope (MSI/PLT/PLN/...)

O 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

Single beam (~10 degrees beamwidth)

SSB: Synchronization Signal and PBCH Block (cell search)
SS-RSRP: Synchronization Signal reference signal received power




Antenna - Beam-forming

Smart anten

U 4G vs 5G antennas

Beam-sweeping (5ms/20ms)



i

-

U 8 beams (64T64R)

U Beams at the edge operating at reduced gain

@ CommScope Planet Viewer © 2016

Broadcast beams
demystified

ID  File name Frequency, MHz ~ Gain, dBi (... Horz, Width  Vert. Width  HRotation... W Rotation...

0 3 ATDI_AEQN_55B_8Beam_Combined 3500 23.5(21.3) 0 0
i @ basicBeamSet_8_BeamID_1_Opening_90_SSB_ 3500 21.3(19.2) a 0
2 @ basicBeamSet_8_BeamID_2_Opening_90_SSB_ 3500 21.3(19.3) a 0
3 @ basicBeamSet_&_BeamID_3_Opening_30_SSE_ 3500 21.3(19.2) a 0
4 @ basicBeamSet_& BeamID 4 Opening 90_SSB_ 3500 21.3(19.2) a 0
5 @ basicBeamSet_& BeamID 5 Opening_90_5SB_ 3500 21.3(19.2) a 0
& @ basicBeamSet_& BeamID 6 Opening_90 558 3500 21.3(19.2) o 0
7 @ basicBeamSet_& BeamID 7 Opening_50_S5SE_ 3500 21.3(19.2) a 0

L swlazea | | o o |

= basicBeamSet_& BeamID_8_Opening_90_SSB_

W (8) basicBeamSet_8_BeamlD_8_Openin
@_90_S58_ s

WWW.COMMSCOpE, Com H Cut: Azimuth Scale: -40 dB




Managing Electrical &
Mechanical tilt e o o o

or long ~ | Y or lat ~ | Antenna (m) ~ | Tx freq. (MHz) | Tx BW (kHz) ~ | Azimuth ()
114 Col1ls Col16 Col17 Col18 Col12
fo(1) v |- v |- v |- v |- v |-
Col26 Col27 Col28 Col29 Col30 Col31
= V|- v |- V|- v |- v |- v |-
g Record Coll Col2 Col3 Col4 Col5 Col6 Col7 Col8 Col® Coll0 Col1l Col12 JCol 13 Col 14 Col 15
1 Ca... Xo Yo An... Fr.. Tx.. Azi.. No.. Tx.. Rx.. mec.. Signal JAntenna name RET
» From T/R pattern tab 9
2 ... 10.. 1 10 3525 60.. 0 1l.. 214 214 O 104  |BA-TSTEX65V_00.PLT 0
3 ... 10.. 1 15 3525 60... 0 11.. 214 214 O 104  |BA-TBTBX65V_01.PLT 1
D Dealin With E|ectrica| tilt 4 cl... 10.. 1 10 3525 o0.. 0 11... 214 214 0 104 BA-T8T8X65V_02.PLT 2
g 5 ... 10.. 1 10 3525 60.. 0 1l.. 214 214 O 104  JBA-TSTEX65V_03.PLT 3
. . L . . . 6 . 10w, l.. 10 3525 60.. 0 1l.. 214 214 0 104  |BA-TSTEXE5V_04.PLT 4
» Preparing multiple radiation patterns during importation proces | .. 10.. 1. 10 3525 60.. 0 1l 214 214 0 104 [8a-TeTexesv 0sAT | s
8 ... 10.. 1 10 3525 60... 0 11.. 214 214 O 104  |BA-TBTBX65V_07.PLT 6
9 cl... 10.. 1 10 3525 60.. 0 11.. 214 214 0 104 BA-TS8T8X65V_08.FLT 7
. \ I 10 ... 10.. l.. 10 3525 60.. O 1l.. 214 214 O 104  JBA-TSTEX65V_08.PLT 8
» ThisPC » OS(C) » ATDI » HTZ communications x64 > Base » Antennas » =
11 ... 10.. 1. 30 3525 60.. O 11.. 214 214 O 104  |BA-TBTBX65V_09.PLT 9
~ o . 12 cl... 10.. 1 10 3525 o0.. 0 11... 214 214 0 104 BA-T8TEX65V_10.PLT 10
Name Date modified 13 ... 10.. 1 10 3525 60... O 11.. 214 214 0O 104 [BA-TST8X65V_00.PLT i
14 cl... 10.. 1 10 3525 60.. 0 11.. 214 214 0 104 BA-T8T8X65V_01.PLT 1
BA-T8T8X65V_00.PLT 15 ... 10.. 1 10 3525 60.. 0 1l.. 214 214 O 104  |BA-TSTEX65V_02.PLT 2
BA-T8T8X65V 01.PIT 16 ... 10.. 1 10 3525 60... 0 11.. 214 214 O 104  |BA-TBTBX65V_03.PLT 3
17 cl... 10.. 1 10 3525 60.. 0 11.. 214 214 0 104 BA-TS8T8X65V_04.FLT 4
BA-T8TBX65V_02PLT 18 ... 10.. 1 10 3525 60.. 0 1l.. 214 214 O 104  JBA-TSTEX65V_05.PLT 5
BA-T8T8X65V 03.PLT 19 O 10... 1 10 3525 60.. 0 11.. 214 214 0 104 [BA-TSTEX65V_07.PLT 6
20 cl... 10... 1 30 3525 o0... 0 11... 214 214 0 104 = e = 7
BA-TET8X65V_04.PLT <
BA-TBTBX65V_05.PLT Separator (: . 9=tab) [ | .. Default coordinate code [aner | H-pattern (36 values): Space separator

12019 BA-T8T8X65V_06.PLT
BA-T8T8X65V_07.PLT
BA-T8T8X65V_08.PLT
BA-T8T8X65V_09.PLT

BA-T8T8X65V_10.PLT

I N ) P N P P O A B 1
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Managing Electrical &
Mechanical tilt

’.% U Electrical tilt
e > Individual patterns supplied by vendor

U Mechanical tilt
» Taken care of by HTZ directly

-90 Vertical pattern +30

Azimuth (0-3599) | g.oo

Tilt (-90 +20°) | -5.000

(_) standard antenna
() SU-MIMO SD

() SU-MIMO SM

() MU/M-MIMO
()smo

(@) AAS
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5G Numerology

. Tw/Rx parameters: 217 c0000217

General Patterns Channels Site  gNB

Type (0) Signal (104) Modulation (0)
Tx/Rx A (0) ~ | 5G TDD (104) ~ | undefined (0)
Threshold Options

Cov. threshold (dBm) Floor offset

KTBF (dBm) =, Neighbour list
Launch delay (us) l:l l:l

C/Ireq N=0/N=1 / Fet

H

PHY_CELL_ID

1]
Max UL UE (kbps) < Pemvobn [ ]

Tx bandwidth (kHz) | s0000.00 Activity (pc) ul.dl

Rx bandwidth (kHz)

Traffic

NFD / TS-RIF

Power channel settings

% Ref. signal | 3.086

% xPDSCH | 96.914

DL/UL ratio (pc) | p.on

[~ Humerology

(C)0: 15 kHz - 20 to 275 RBs
(@) 1: 30 kHz - 20 to 275 RBs
(C)2: 60 khz - 20 to 275 RBs
(0)3: 120 kHz - 20 to 275 RBs
(D) 4: 240 khz - 20 to 138 RBs
(C)5: 480 kHz - 20 to 69 RBs

U RS allocation percentage
U Traffic allocation percentage
U Number of resource blocks

U Total number of sub-carriers

I N N
20 275

0 15 kHz
I 1 30 kHz 20 275 I
2 60 kHz 20 275
3 120 kHz 20 275
4 240 kHz 20 138
o) 480 kHz 20 69
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Link budget calculator

U 5G Numerology added
. 4G/5G calculator X
U Resource allocation strategies updated fem vale fem FHodes *
Reference frequency (MHz) | 3525.000000 ‘ Transmit power / port (dBm) ‘ 43.0 | | 23.0
> User defined RBs: Dictate throughput and NxRBs sonddh (42 [ 10,000000 | Teain 48) 7.6 | [oo0
and the too' CompUtes the SINR Prabability to achieve (pc) 0 = not used Rx gain (dB) ‘ 17.00 | |D.DD
> Lowest SNIR min RBs: Dictate throughput and tool Sandrd doitin () [51 | osse 68 1.0 000
compUteS min SINR then min RBs Slow fading margin (dB) |4_g ‘ Rx losses (dB) ‘ 1.00 | | 0.00
» Available RBs : Use all RBs, find min SINR to meet v =5 e T gan e (a8 .00 =
the through put (@ FDD PDSCH (pc) ‘ 100.00 ‘ Ho Rx gain mimo (dB) ‘ 6.00 | | 0.00
U Compute uplink-balanced RSRP RS S R e
- Item Downlink | Uplink Item | Downlink Uplink
D SINR VS throughPUt mapplng (BGPP) Min throughput per user (kbps) |1UUU.0 | | 1000.0 ‘ Max permissible pathloss (dB) ‘ 161.56 | |145.06
RBs available  5q 50 Planning thresholds: DL / UL (dBm) ‘ -83.06 | |,1gg.gs
SNIR required for throughput (dB) |,5 | | 0 ‘ Min RSRP (d8m) [-113.64 [ Assign planning
thrasholds to
Noise figure (dB) | 5.0 | | 4.5 ‘ Apphasghibal activated eNodeB
RSRP threshold
KTBF (dBm) |—99.45 | |-99.95 ‘
;sszgn.rc selected |:|Ass_\gn to Sfralegy
subscribers activated eNodeB (_) User defined RBs

Coverage / Rx thresholds (dBm) |_gg_56 | | -100.06 ‘ (C) Lowest SNIR and min R8s

(@) Available RBs
SNIR vs Throughput... Stations... Compute Cancel




. Attenuated and truncated form of the Shannon bound

Implementation losses

DL uL

Attenuation factor (a)

Max bits/Hz

Layers (0=from

station) | auto

Throughput (bps/Hz) = a.S(SNIR).Layer(s)
S(SNIR) = log2(1+SNIR) bps/Hz

a = implementation losses

oo Jfeso =]
 w

=2}
.

w
L

F-.
'

(5]
'

[+
.

Throughput, bits per second per Hz

——MCS-1 [QPSK R=1/8]
——MCS5-2 [OPSK R=1/5]
—MCS-3 [QPSK R=1/4]
—MCS-4 [QPSK R=1/3]
——MCS5-5 [QPSK R=1/2]
—MCS-6 [QPSK R=2/3]
——=MCS-7 [QPSK R=4/5]
MCS-8 [16 OAM R=1/2]
MCS-8 [16 QAM R=2/3]
MCS-10 [16 QAM, R=4/5]
MCS-11 [64 QAM, R=2/3]
MCS-12 [64 QAM, R=3/4]
MCS-13 [64 QAM R=4/5]
== Shannan

-
L

0K

Cancel

HSDPA TDD

E-UTRA FDD

E-UTRATDD

NR

RPMA

Adaptive Modulation and Coding
Shannon bound

| Theoretical limit |

| Estimated reality |

4 B ] 10 12 14 16 18 20
SNR, dB

Figure A.4 Throughput of a set of Coding and Modulation Combinations, AWGN channels assumed

090
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10

0.00

-10

= SINR and throughput

mapping

Shannon Scaling Factor

______ .. e
o ® T [ IR VR S
e B R .
y = -2E-06x + 5E-05x* - 6E-05x% - 0,0041x2+0,0112x+0.7736
R? = 0.8692
5 0 5 10 15

QO f(SINR) = Throughput
Q f(Throughput) = SINR required

20
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5G coverage predictions

SS-RSRP prediction

Using composed broadcast beam
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SS-RSRP

0 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

O Reference Signal Power (dBm) = Total Tx Power (dBm) - 10 x log (RB x 12)

O SS-RS RE EIRP (dBm) = Reference Signal Power (dBm) + SSB beam gain (dBi)

File Map | Coverage Microwave Multipoint Subscriber Satellite Radar Localization Path Measure Statistics Spectrum Database

S Network calculation
= Network interference
Network planning
Network analysis
Network report
Traffic

Handover

Station candidates

Station polygon
Search sites

Coverage modification
Vectorize coverage - SBS
e R P =

Composite coverage map
Diversity coverage map...
Server coverage map
Group server maps...

Best server

Server ToA

RSCP coverage map
RSRP / RS coverage map
Nearest server map...
Group priority server map
Overlapping map

Station color overlapping map
Simultaneous server map (#)
Simultaneous server map (pc)

A

i3

RS composite
RS probability...

RS best server

RS overlapping

RS simultaneous servers

RS simultaneous server - delta...
Servers e

.Tx/Rx parameters: 217 c0000217

General Patterns Channels Site  ghB

o Ref. signal | 3.086
% XPDSCH [06.014 |

i L R "c'am___' Neignoour 1t

Launch delay (us) [0 L =
RSI
C/TreqN=0/N=1 | -127.0 | / |-127.0
Traffic PHY_CELL_ID D

Max DL UE (kbps)

Max UL UE (kbps)

TX bandwidih (K2

Rx bandwidth (kHz)

60000.00

e g
<
46360.75 Femoon D

60000.00 Activity (pc) ul.di

RB | 162

>

NFD / TS-RIF

DL/UL ratio (pc)

Tumerology

(D0: 15 kHz - 20 to 275 RBs.
(@1: 30 kHz - 20 to 275 RBs
(O2: 60 kHz - 20 to 275 RBs
(O3: 120 kHz - 20 to 275 Res
(D4: 240 kHz - 20 to 138 R8s
(0)’5: 480 kHz - 20 to 69 RBs

RS -152 sc -1944
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DEMO
(SS-RSRP prediction + Parallel comp)

4
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Statistical analysis

4

Outdoor reception analysis

Using GIS layer
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tdoor coverage analysis

HTZ inbuilt GIS capabilities to manage vector data (points, polylines, polygons)

Highways

Major roads

Road centre-line

Map—>Filter->General filter
M Fitter

| Alllutter | | Noclutter |
IF i soatiored tioed minimum elevation (m)
Fow ]
maximum elevation (m)
Fi g,
ivean iban |F
F i Highvéay Fiter selection
F [ major ra [mterty

Finimum value:

Fs-i Street #is.1630

Clutter selection

DEM selection

129.0039

In dgm...

Vector selection
[[]Extd station radius limited
[[station sector limited | ...
[[]vector polygon limited
[[Jvector polygon extended in
[[Jvector polygon extended out
Vector line limited
[Jvector path limited

Max distance (m) [ 2.5

Move to clutter code | 11

———

i ‘ maximum value meters

Reports

Percentage covered per dlutter code.
from min to max values

[]Remove pixel f

are different

Range (pixel) 2

[]Estd station radius limited

[[]station sector limited | ... | oo

Percentage covered from min to max
values

Percentage covered per dlutter code.

‘ Addresses covered...

[vector polygon limited
[Jvector polygon extended in
[ ]wector polygon extended out

Cancel

Vector line limited

[vector path limited

Max distance {m)

Move to clutter code 11

-1 = Sos
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Massive MIMO and throughput

Throughput predictions, massive MIMO configuration and
Carrier aggregation
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NR Smart Antenna MIMO

Eight columns

XX XX XXX
Vertical l—dr\'ve—s*E;< XXXX XXX

XX XX XXX

XX XX XXX
{ ?(XXXX XXX
XXX XX XXX

Q Per cell MIMO configuration TE:xxxx XXX
X

XX XX XXX
XX XX XXX

XX XX XXX
%XXXXXXX
XXXX XXX

Antenna element: 8 columns*12 rows" 2 polarities (192)
Vertical: 1 TRX connected to 3 elements
Horizontal: 1 TRX connected to 1 element

O Arrays: Number arrays for traffic beams

> Up to 4 for 32x32 Antenna
> Up to 8 for 64x64 antenna

O Layers: Number of spatial layers per UE

» Same frequency & time but different antenna elements

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

> Same frequency & time but different spatial beam

General Patterns Channels Site  gNB

!
Anteni
Arrays T/R |4 |/ |4 T e
Layers | 2 3.0 3.0 dp freeteeem 400

.

Azimuth (0-355°) [g.00 |

Titt (-90 +90°) ‘D_m | —

() standard antenna
(O SU-MIMO SD

) SU-MIMO SM

O MU/M-MIMO

() smo

@ 2as

lArrays T/R ‘4 \ ! u
Layers ‘Z 3.03.0d8

Diameter or size (m) [0.10 | ,..| Beamwidth (%) [150 |.., mu 1|

Txantgain (d8i) [2.40 |

Rcant gain (d8i) [20a0 |

Antenna database

Crossover distance between near and far fields (m) ‘ 0.24 ‘ BSRH/V+[0 |/ E deg
o 0 de
Tuio-line element set - Satellite catalog number | o BeEmIgIY R | [0 9
— BSR=Beam steering range in degrees

> W

One array Two arrays N arrays
Beamforming s not supported Beamforming is supported, with up to 4 beams More arrays, narrower beams
Up to 4 beams (sub-3 GHz) and 8 beams (3-6 GHz)
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NR Throughput

U Massive MIMO configuration available

> Beam-forming (traffic channels)
» Transmission diversity (spatial)
> Spatial multiplexing

> User multiplexing

Massive M

B 46 /56 SNIR maps

Artion

{_ JSNIR (xP“DSCH}
) SNIR (PDSCH)
(") SNIR (PDCCH)
() SNIR (PBCH)
(IRS-SNIR
(ORSRQ

[Imormal distrib % stddev (d8
[~] Throughput map
|:| Carrier aggregation...
[C]sNIR te QC1 map
() Unwranted = actwvated
Léi- Unwanted = de-activated and activated
D Server = activated/deactivated stations
vy bt sarver if SNIR >= | .g d8
Manx server latency (O=n.a) {us) | g
KTEF (1) | .87 dBm:
Rx gain | 5,00 dB

Effective arrays | 4

MIMO adaptive switching modes (AAS):

[ spatial Multiplexing

[C]Mu/m-MIMO (Multi-user / Massive MIMO)
[C)Tx D (Transmit Diversity) - MISO
[[]single Antenna Port (SISO or SIMO)

IRF mask (d8)

N=0 [g |Flused N=10 =g [Jused
N=1 3 [Nused N=11 s [Tused
N=2 3 [used N=12 = [Jused
N=31 4 [[Jused N=13 s [ used
N=4 5 Jused N=13 5 [Jused
N=5 | [used w=15 =g [Jused
N=6 5 [used

N=7 5 [used

N=8 5 [ Jused

N=9 5 [Jused [ ]Use mask as fitter

[_1RF from tables (ETSI/ITU/IEEE)
[Jcwc-onrest [ lcnc-DiRese [ JFec
[1IRF from TwiRx €1

[1tRF from NFD / TS-RIF
CfHorv:3d8
protection except if
global XFD=0

[“lclobal XD [0 | dB
D Traffic load factor (Interferer)
[#1smart antenna discrimination

Thresholds: -100 dBm RS / auto

ICIC enhancament | g d8
DL SNIR (PDSCH) map according to the Noise floor of a
recefver on each point of the terrain. Acthvated stations

are wanted, Deactivated and activated stations are
unvsanted.

Tx bandwidth |/ Tx bandwidth

Cancel

Palette...
Station list...
Load...

Save...

Options...

(1) 0 = from
station
parameter KTBF

[AAS) BS

antenna must be
set to AAS

Rx ant discr
(@) None

() 419/GE
() oETE9

'__.-' User



. Attenuated and truncated form of the Shannon bound Project.PRO | DTM: 5G-Project | PRM: 5G-Project | EWF: 3- CoverageCalculated | SF1 | U3
alization Path Measure Statistics Spectrum Database Object Report Tools Help

Implementation lo: E: LT_; ‘{:}

Attenuation factor (&)

" EERCERN | 103.81724 &
¢ E1 o 131648 P
Max bits/Hz A e ¥ o
y gm T
Layers (0=from station) Pl 11-roads ]
s e 0.0m T
. ; 0 o
Throughput (bps/Hz) = a.5(SNIR).Layer( (1) DL only S v 3 g N iy 3 RS i - Feilsl 1192.28m 4.0 us |f|
S(SNIR) = log2(1+SNIR) bps/Hz ; CROE RN " r 5 By ) g i ; 8 33320000° 2
a = implementation loss : 3 ] " | 123300.0000 kbps T
&x0 il
O Tl s . e Y | LA A - 5 o e ¢ ¢ A'e L, e Tx/Rx ~
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. Attenuated and truncated form of the Shannon bound -Project.PRO | DTM: 5G-Project | PRM: 5G-Project | EWF: 3- CoverageCalculated | SF1 | U3
:alization Path Measure Statistics Spectrum Database Object Report Tools Help

Implementation losses E: LT-I 1{:}

Attenuation factor (@)

& LERCERN | 103.81747 &
M itz iy i S| 131509 -
¢ 8m T
Layers (0=from station) Ul 10-street o
oll 0.0m T
(bps/Hz) = & 0 =
Throughput (bps/Hz) = a.5(SNIR).Layer(s) (1) DL only o o ; i ¥ g i } - i . pe sl 1044.15m3.5us B
S(SNIR) = log2(1+SNIR) bps/Hz ; i bW ; " : el i o e ; % 130.5-0.000° e
a = implementation lo s : 4" | 235600,0000 kbps I
&x0 il
o TN WA - AL b om0 5 o S e A AL, s Txjfx £
R s ; N : 2 3 : : : . O o001 -T:  c0000001
¥ ; ' E 0002-T:  c0000002
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. Attenuated and truncated form of the Shannon bound

Implementation lo:

Attenuation factor (a)
Max bits/Hz

Layers (0=from station)

(SNIR) 2(1+SNIR) bps

a = implementation losses

(1) DL only

Project.PRO | DTM: 5G-Project | PRM: 5G-Project | EWF: 3- CoverageCalculated | SF1 | U3
Database Object Report Tools

L&

103.81740
1.31286
10m

0 - Open
0.0m

0
843.38m 2.8 us
321.90.10.0"°
539100.0000 kbps
(= &1}

TxfRx
0001 -T:
0002 -T:
0003 -T:
0004 -T:
0005 -T:
0006 -T:
0007 -T:
0008 -T:
0009 -T:
0010 -T:
0011 -T:
0012 -T:
0013 -T:
0014 -
0015 -
0016
0017
0018
0019
0020 -
0021
0022 -
0023 -
0024 -
0025 -
0026
0027
0028 -
0029 -
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040 -
0041
0042 -
[ nnaz

0 1 5 e 1

Randddndadddsdasddadddadaadsdan

ENG

0000001
c0000002
c0000003
c0000004
c0000005
c0000006
0000007
c0000008
0000009
c0000010
0000011
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0000013
c0000014
0000015
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0000017
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0000019
c0000020
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0000025
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c0000030
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rrouanpes Multi-carrier
U Massive MIMO configuration available a g g reg ati O n

> Beam-forming (traffic channels) I /R parameters: 69 000006

» Transmission diversity (spatial) Generl pattarns  Channels Ste o8

> Spatial multiplexing

> User multiplexing b

Type Signal Status Frequency plan
T/Rx A (0) < 56 TOD (104) « | Unknawn (0) - - 269 actwvated

U Multi-carrier aggregation T

mus2s

. . Dynamic (d8) [ Callsign | cno0006S Parenting |
> Master-slave relation-ship , P
Tx ant gain (dBI) | 21.40 Address Date
. . nmdd
> Master sites, pilot channel checked fcant gain (051 [ 2190 g wyymm
Q0B (dBW/MHZ) |0 a -
i i T Infl Type ID
> Slave sites, belong to same Group as master tosses (d8) [t/ 0.00_| {000 | - ¢
Tx add losses (dg) [ 0.00 i 53 Toh
E.LRP (W) 15848.93 i
Frequency (MHz) | 3525000000 "9 Foud frequency Network ID Group
= (O Freq Hop | w8 B42-040
Antenna height (m) | 10.00 L
User Call number
Tx bandwidth (kHz) | 50000,00 (1]
Ry bandwiidth (kHz) | 50000.00
. Tu/Rx parameters: 69 cO000069
General FPatterns Chennels Sge  gig
Transmetting Receving
po. ch: (1 Loss (d8) no.ch: |1 TD (dB}
Filot (] 3525 000000 | . 3525.000000 | u:| [0.0




. HTZ | PRO: DivownCloud\ATDI PTY\Webinars\3G Webinar\Projectt 56 Project\53G-Project.PRO | DTM: 5G-Project | PRM: 5G-Project | EWF: 3- CoverageCalculated | 5F1| U3

File Map Coverage Microwave Multipoint Subscriber Satellite Radar Localization Path Measure Statistics Spectrum Database Object Report Tools Help

=

—:- ".fs',,x'"‘
3 RN AL
O & e

%\ 0

With Carrier aggregation
NR 5G
Master BW: 60 MHz
Slave BW: 60 MHz

1000000t

10

Number of spatial layers: 2 each
carrier

10

10

1a

q

CPU12 SF1 L16
1 PM

)
G 11/05/2020




Neighbor planning

A

Auto Neighbor Planning

Neighbor map and neighbor list generation.

070¢ | ABojouydal 95 YVYNIgIM




. Neighbour

Handover margin Neighbour candidates are:

I Default handaver margin | 5 dBI @acﬁvated stations

LEE= e 5 B () deactivated stations

B[ | o
Bl dB ] Tx having NetID/BSC/RNC:
GSM<->GSM D dB P

TETRA<->TETRA [ 5 d8

[Jintra BSC/RNC/Netid

|5G<'>5G o dB I [ 73t having same frequency

Txin DB station only®...
Handover margin values: D IY

255=from Tx/Rx station
If linked stations, margin from link parameters Options
Default

Wanted threshold | 5.t _|
3G
RSCP threshold dBm

IC&bcated stations are neighbours || I 4G 56

T delta azimuth <= deg RSRP threshold - dem

Minimum handover surface (km2) [
0=1 pixel minimum

Rules

Stations with same site code are neighbours_ |

Maximum distance between stations
(0=from attached coverage)

Order by nearest neighbours [ |
Delete coverage cache...®=

Polette.. | | Stationlist.. | = DB station... |

oK Cancel

*Perform listing only. Do not change station neighbours. *=If distance or project changes

Save... Load... | TR

Handover area:
* RSRP_1 && RSRP_2 >=threshold &&
* |RSRP_1-RSRP_2| >=5dB

((( ))))

BTS-A

(cg)

BTS-A

)

RSRP >=-100 dBm

Min RSRP

5dB

N

BTS-B

@)

BTS-B

Distance

RSRP (dBm)
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File Map Coverage Microwave Multipoint Subscriber Satellite Radar

a4k AcL

&

CoverageCalculated | SF1 | U3

Localization Path Measure Statistics Spectrum Database Object Report Tools Help
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Coverage on the web

A

Online or intranet coverage publishing

WMS service

070¢ | ABojouydal 95 YVYNIgIM




Coverage on the web
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Web server Cloud file server h |
:: WMS1 WMS2 WMS3 WMS4 :

1 1

Reverse proxy (+SSL) ! |
: Reverse proxy (+SSL) :

1 1

Load balancer

Cloud Web

server coverage
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Sydney(APAC)

+61298 897 306
12A, 33 Waterloo Road,
Macquarie Park NSW 2113

Other offices

Poland, England, Spain,
Russia, Israel, Ukraine,

Latin America, Germany

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

Paris

+33 153 30 81 41
11 Boulevard Malesherbes

75008 Paris - France




40 ADDRESS THANK YOU

11 Boulevard Malesherbes
75008 Paris - France

ATDI TEAM

PHONE NUMBER
+33 153 30 81 41

E-MAIL ADDRESS

contact@)atdi-group.com

sales@)atdi-group.com

support@)atdi-group.com




