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About  5G Key Technical Challenges

GLB metric assessments and Green MT Engineering platform

Green HETNet scenarios

C/ U plane separation combined with active/sleep 

mode activation using UE position

Phantom cells and LTE-U system design

MT Link Adaptation CQI metric definition

1000 time network capacity increase in the next 10 years  with constant power  consumption and infrastructure cost

• Network cellular densification with small cell integration into macro cells (HETNets)

• Multi-Techno HETNets in cooperative and Energy Efficient networks

• Licensed and licensed free spectrum combination  

• Multi-Band Flexible Air interface design

• New waveforms for innovative information transports

LTE-A

LTE-A Hot spots

� single Frequency band (2 GHz)

� High frequency bands 2+ 3.5 GHz)

Phantom cells
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Daily traffic and power models

LTE-A+ Wi-Fi  Hot spots

� Femto-cells (2 GHz+3.5 GHz)

� outdoor Wi-Fi Hot-Spots 

2.4/5 GHz PMP

Air Interface selection using Green CQI metrics. MT ISD optimization

Techno 1

Techno 1+2

Techno 2+3 …
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radio coverage

� The Green Link Budget (GLB) CQI metric  {α,β}

� QoS

� Radio coverage 

� Transmit power

β-metric = ARP(d,fc)-S M

α-metric =MCM+PLM
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α1=αMCM,1+αPLM,1

α2=αMCM,2+αPLM,2

α-metric = f(d, QoS, scenario)

β-metric = f(ARP, MPS @QoS))

α minimisation

β adaptation

Techno  selection

α−metric to minimize MCM and PLM

β metric to adjust transmit power level
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�Scenario ident with APDP 

(CSI for Equalization)

� Look up tables to have 

power requirements

�Tx Power known, distance 

in PLCP header

�RSSI measurements and 

ideal RSSI

�RSSI + look up table

�Normalized parameters integrated in 

standards
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PHY layer

αmin< αj <αmax

αj,βj metric
refreshment

Preamble frame re-injection
if additional device
if modified interface

αj βj j={1, ..n} estimation

AI and mode selection
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3GPP CQI            L2.5 Layer                FST   mechanisms

Signaling,  PLCP data 

Methodology to evaluate the GLB metric 

using RSSI and signaling information Methodology to refresh the GLB metric  decision Mapping the GLB metric in a radio engineering tool to 

optimize ISD and BS/AP position in real topologies

Air interface selection

MT LA CQI Metric evaluation 

Fast session 

Transfer

(Wi-Fi 

technologies) 

Air interface implementation 

L2.5 Layer 

Independent interfaces
ANDSF

(LTE-Wi-Fi)

Discovery protocols 

of  Wi-Fi+ Wimax

networks  to be 

used in addition to 

3GPP

MT ISD

Green CQI metrics implementation  schemes using signaling, Control 

frames

Multiple Interface Management combined with Unified Air Interface and 

Multi-Band processing  to limit complexity


