
Explorable Resources for 
Communication Forecasting
MOHAMMAD  HADI

WINTER  2022



Fundamental Question!

Electrical 
Engineering

Communication 
Industry

Mobile Networks My Research Field

Future



Futurology Steps 

Information 
Resources 

Analysis 
Methodologies

Probable 
Futures



Futurology Hierarchy
Futurology

Resources

Sight

Hindsight

Insight

Foresight

Factor

Trend

Event

Im
age

Methodologies

Form

Forecast

Foresight

Technique

Trend 
Extrapolation

Delphi M
ethod

Scenario Planning

Futures

Type
Possible

Expected

Desirable

Approach

Passive

Reactive

Pre‐active

Proactive



Relative Terminologies

Prediction

Futurology

PlanningDecision



xHaul in Radio Access Network



Explorable Resources



Notebook
Radio access network (RAN), Fronthaul (FH), Backhaul (BH), 
Midhaul (MH)

xH
au
lK
ey
w
or
ds



Experts
Ex
pe

rt
s EE Professors

M. R Pakravan

B. H. Khalaj

Lab assistants M. H. Keshavarz

Researchers B. Makki
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Experts
How to find experts
◦ Check GoogleSchlar/Linkedin/Researchgate/Publons profiles
◦ Surf university/department/personal websites
◦ Read abstract texts at conferences/papers/libraries
◦ See faculty introduction board
◦ Ask your friends!

Hints
◦ Attend available events/conferences/talks
◦ Have short (online) talks with experts
◦ Record talks
◦ Audit introductory lectures
◦ Capture keywords
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Media
How to find relevant media
◦ Search related keywords in Google/Yahoo/MSN/…
◦ Use sitelike.org
◦ Follow linked news
◦ Search Youtube

Hints
◦ Use advanced search option
◦ Check recent news
◦ Think about the influence of technology trends
◦ Find similar media
◦ Capture keywords
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Radio access network (RAN), Fronthaul (FH), Backhaul (BH), 
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Software‐defined networking (SDN), Passive optical network 
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Papers
How to find relevant papers
◦ Search related keywords in GoogleScholar/IEEE/IET/…
◦ See university publication libraries
◦ Check Researchgate/Linkedin profile

Hints
◦ Use advanced search option
◦ Check recent papers
◦ Prioritize survey/magazine/tutorial/white papers
◦ See relevant conference proceeding
◦ Read abstract, conclusion, and introduction parts of the research papers
◦ Read preface of books
◦ Track paper references
◦ Know acknowledged agencies
◦ Check other publications of the paper authors
◦ Capture keywords



Notebook
Radio access network (RAN), Fronthaul (FH), Backhaul (BH), 
Midhaul (MH)

mmWave (mmW) BH, integrated access & BH (IAB)

Software‐defined networking (SDN), Passive optical network 
(PON), Mobile edge computing (MEC), Machine learning (ML)

Functional split (FS), Virtualized radio access network (VRAN)
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Funders
ID Framework 

Program Period Budget 
(billions of €)

FP1 First 1984–1987 3.8 

FP2 Second 1987–1991 5.4 

FP3 Third 1990–1994 6.6 

FP4 Fourth 1994–1998 13.2 

FP5 Fifth 1998–2002 15.0 

FP6 Sixth 2002–2006 16.3 

FP7 Seventh 2007–2013 53.2 

FP8 Horizon 2020 2014–2020 77

FP9 Horizon 
Europe 2021–2027 95.5
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Funders
Phase Name Propos

als Projects Period Budget 
(millions of €)

Phase 1 Exploratory and specification 83 19 2015‐2017 129

Phase 2 Detailed research and optimization 101 21 2017‐2019 150

Phase 3‐Part 1 Infrastructure Projects 18 3 2019‐2021

100

Phase 3‐Part 2 Automotive Projects 6 3 2019‐2021

Phase 3‐Part 3 Advanced 5G validation 32 8 2019‐2021

Phase 3‐Part 4 G Long Term Evolution 66 8 2019‐2021

Phase 3‐Part 5 5G Core Technologies 23 11 2019‐2021

Phase 3‐Part 6 5G innovations 110 29 2019‐2021
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The 5G‐Crosshaul project aims at developing a 5G integrated backhaul and fronthaul transport network enabling a 
flexible and software‐defined reconfiguration of all networking elements in a multi‐tenant and service‐oriented unified 
management environment. 

The Xhaul transport network envisioned will consist of high‐capacity switches and heterogeneous transmission 
links (e.g., fibre or wireless optics, high‐capacity copper, mmWave)

Demonstration and validation of the Xhaul technology components developed will be integrated into a software‐
defined flexible and reconfigurable 5G Test‐bed in Berlin.

Mobility‐related Xhaul experiments will be performed using Taiwan’s highspeed trains



Funders
Dynamically Reconfigurable Optical‐Wireless Backhaul/Fronthaul with Cognitive Control Plane for 
Small Cells and Cloud‐RANs

Dynamically programmable, high capacity, low latency, point‐to‐multipoint mm‐Wave transceivers, 
cooperating with sub‐6‐ GHz systems;

A Time Shared Optical Network offering elastic and fine granular bandwidth allocation, 
cooperating with advanced passive optical networks;

A software‐defined cognitive control plane, able to forecast traffic demand in time and space, and 
the ability to reconfigure network components.

5G‐XHaul technologies will be integrated in a city‐wide testbed in Bristol (UK).
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Funders
How to find relevant papers
◦ Visit https://www.aje.com/arc/research‐funding‐agencies‐international‐collaboration/
◦ Consult with https://en.wikipedia.org/wiki/Funding_of_science

Hints
◦ Watch demonstration videos
◦ Review presentation
◦ Visit project websites
◦ Look at project summary/objectives/participants/results
◦ Read proposals/contracts
◦ Extract collaboration networks
◦ Trace money path
◦ Capture keywords
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Standards
How to find relevant standards
◦ Consult with https://en.wikipedia.org/wiki/List_of_technical_standard_organizations
◦ Check collaboration webpages

Hints
◦ Use advanced search option
◦ Understand organization of the standardizing agency
◦ Check introductory/listing documents
◦ See presentation slides and videos
◦ Read general specifications/requirements/recommendation
◦ Skim standard documents
◦ Know study/working groups
◦ Know partners, collaborators, and invertors
◦ Capture keywords
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Companies
How to find relevant companies
◦ Check the list of operators at https://en.wikipedia.org/wiki/List_of_mobile_network_operators
◦ See a list of top 5G companies at https://www.greyb.com/5g‐companies/

Hints
◦ Find application notes/white papers
◦ Read catalogues/guides/manuals
◦ Look at contracts/SLAs
◦ Read patent specifications
◦ Use technical encyclopedias and courses
◦ Watch demonstration videos
◦ Capture keywords
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Radio access network (RAN), Fronthaul (FH), Backhaul (BH), 
Midhaul (MH)

mmWave (mmW) BH, integrated access & BH (IAB)

Software‐defined networking (SDN), Passive optical network 
(PON), Mobile edge computing (MEC), Machine learning (ML)

Functional split (FS), Virtualized radio access network (VRAN)

Sub‐6G, Time‐shared optical network (TSON), Flexible resource 
allocation (FRA)

Radio over fiber (RoF), Fixed mobile convergence (FMC), 
Network function virtualization (NFV)

Open radio access network (ORAN), Network slicing (NS)
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