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the radio part design procedure 

collection of relevant information 

determination of coverage and required capacity 

design of the radio part of the network 

BTS location selection and terrain survey 

network planning and simulation 

calibration of the model used 
to determine transmission 

losses 

the requirements are met? 

design of the radio part of 
the network 

no 

yes 
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radio dimensioning methodology in LTE 

Source: R. Ekstrand: LTE Radio dimensioning 
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LTE FDD UL LB design process 

UL throughput requirements at the cell edge 

determination of the number of RB 

determination of TBS and MCS 

finding required SINR 

finding RX sensitivity 

cell size (diameter) 

finding MAPL other parameters interference 
margin 

MIMO configuration 
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LTE FDD UL LB methodology 



ABS S12 5 

inputs to determine coverage : 
•  the size of the area to be covered 
• selected cell edge service types 
•  signal penetration inside (buildings, cars, ...) 
 
necessary network information: 
• network specific information 
• LTE frequency used 
• maximum available bandwidth 

link budget 
RF planning 

outputs of the coverage 
analysis : 
• cell size 
•  possibility of use existing BTS 
• required number of BTS 

UL throughput requirements at the 
cell edge 

DL throughput requirements at the cell 
edge 

DL and UL throughput requirements at 
the cell edge 

fixed cell radius requirements 

cell size in the UL direction 
DL throughput at the cell edge 

cell size in the DL direction 
UL throughput at the cell edge 

cell size in the UL direction 
cell size in the DL direction 
reducing link span and cell size 

UL throughput at the cell edge 
DL throughput at the cell edge 

LB requirements 
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basic source units in LTE 

Source: R. Ekstrand: LTE Radio dimensioning 
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basic source units in LTE 

Source: R. Ekstrand: LTE Radio dimensioning 
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In the UL direction, the RBs must follow each other 

Source: R. Ekstrand: LTE Radio dimensioning 

possible channel bandwidths 

channel bandwidth definition 
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propagation model 

Source: M. Coupechoux: Institut Mines-Télécom 
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characteristics of antennas 

Source: M. Coupechoux: Institut Mines-Télécom 

Main characteristics of antennas: 

 frequency band 

 horizontal width of the radiated beam [°] (typically for -3dB 65°)  

 vertical width of the radiated beam [°] (typically for -3dB 7°) 

  gain [dBi] 

  polarization (V: suburban, rural areas, cross: dense urban, urban, suburban areas) 

 physical dimensions (usually <2m) 

 electrical or mechanical tilt of the  

    radiation beam[°] 
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typical antenna gains 

Source: M. Coupechoux: Institut Mines-Télécom 

special case of road 
coverage, or 
railways  

G = 21 dBi 
beam width 33° 
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spatial diversity 
polarization diversity sectorisation 

examples of spatial and polarization diversity 
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feeder loss 

Source: R. Ekstrand: LTE Radio dimensioning 

duplexer 

combiner 

antenna 

RX 

4 x TX 

duplexer 

combiner 1 

antenna 

RX 

4 x TX 

combiner 2 

4 x TX 

using of duplexers and combiners 
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TX/RX 
PA 
Duplexers 
Controlers 
BBU (Base Band Units) 

BTS 

jumper 

feeder connectors 

antenna 

classic antenna and BTS connection 

antenna and BTS connection using TMA 

typical values 
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interconnection of BTS and antennas using RRU 

BTS 

jumper 

optical 
fibre 

antenna 

BBU (Base Band Units) 

RRU 

TX/RX 
PA 
Duplexers 
Controlers 



ABS S12 16 

UL LB maximum cell size 

Source: R. Ekstrand: LTE Radio dimensioning 

required sensitivity of eNodeB 
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typical eNodeB sensitivity values 

determination of the required SINR value 
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interference margin 

ICI 

shadowing margin 

typical values for [ ]LNFM dB



ABS S12 19 

handoff 

3 [ ]BLL dB

0 [ ]BLL dB

data traffic 

voice traffic 

[ ]CPL BPLL a L dB
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DL LB maximum cell size 

Source: R. Ekstrand: LTE Radio dimensioning 
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LTE FDD DL LB design process 

throughput requirements in the DL direction at the cell 
edge 

determination of the 
number of RBs 

determination of TBS and 
MCS 

calculating necessary SINR 

G factor 

cell size 

calculating MAPL other parameters 

MIMO configuration 
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LTE FDD DL LB 

ISD 
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[ ]
DLCBSINR dB



ABS S12 24 

ICI on the cell edge 

Source: R. Ekstrand: LTE Radio dimensioning 

[]DLG

BLER depending on SINR 


