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ITRI’s Participation in  ICT-14 5GPPP Projects
- METIS II and Xhaul

METIS II

Xhaul

METIS – II : 5G Radio Access Network Design
Xhaul : the 5G Integrated Fronthaul / Backhaul
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METIS-II Objectives & Partners

19 Partners:

› Operators: NTT Docomo, Orange, DTAG, 

Telefonica, Telecom Italia

› Vendors: Ericsson, Nokia, Huawei,

ALU, Samsung, Intel

› Academia (in Europe): KTH,

Uni Valencia, Uni Kaiserslautern

› SMEs: iDate, Janmedia

› Non-European partners: NYU, Winlab, ITRI

Project coordinator: Olav Queseth, Ericsson

Technical manager: Patrick Marsch, Nokia

Develop the overall

5G radio access network design

Provide the 5G collaboration framework 

within 5G-PPP for a common evaluation of 

5G radio access network concepts 

Prepare concerted action towards

regulatory and standardisation bodies 
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https://metis-ii.5g-ppp.eu

https://metis-ii.5g-ppp.eu/


“5G RAN design” from METIS-II 

› a summary of the potential spectrum usage foreseen and spectrum roadmap 

recommended in 5G,

› a description of the air interface variants expected to be introduced in the context of 5G, 

and the air interfaces to be evolved from existing standards,

› a description of how tight novel air interface variants are expected to be integrated with 

each other and with legacy technologies (e.g. LTE evolution and Wi-Fi), to which extent 

they should be harmonized or have common functionality in the protocol stack, and on 

which level different transmission forms should be aggregated,

› a clarification of various key RAN design questions in 5G

› a description of a comprehensive control and user plane design of a 5G RAN, to the level 

of detail corresponding to “technology readiness level 2”

Protocol layers in focus:

• PHY will be investigated from harmonization / integration perspective

• MAC RLC, PDCP, RRC functionality will be designed in detail
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METIS-II Project Structure

WP 5 – Synchronous Control Func.

and Resource Abstraction Framework

WP 6 – Asynchronous Control Func.

and Overall 5G Control Plane Design 

WP 4 – Air Interface Harmonization

and User Plane Design

WP 3 – Spectrum

Key innovation pillars

WP 2 – Overall RAN Design

and Performance
Overall 5G RAN Design 

H
o

lis
ti
c
 S

p
e

c
tr

u
m

M
a
n
a
g
e
m

e
n
t 

A
rc

h
it
e
c
tu

re
(d

ri
v
e

n
 b

y
 W

P
 3

)

C
ro

s
s
-l
a
y
e
r 

a
n
d
 c

ro
s
s
-a

ir
-i

n
te

rf
a

c
e

A
c
c
e
s
s
 a

n
d
 M

o
b
ili

ty
 F

ra
m

e
w

o
rk

(d
ri

v
e

n
 b

y
 W

P
 6

)

A
g
ile

 R
e
s
o
u
rc

e

M
a
n
a
g
e
m

e
n
t 

F
ra

m
e
w

o
rk

(d
ri

v
e

n
 b

y
 W

P
 5

)

H
o

lis
ti
c
 A

ir
 I

n
te

rf
a

c
e

H
a

rm
o

n
is

a
ti
o

n
F

ra
m

e
w

o
rk

(d
ri

v
e

n
 b

y
 W

P
 4

)

W
P

 1
 –

S
c
e
n
a
ri
o
s
, 

T
e
s
t 

C
a
s
e
s
, 

R
e
q
u
ir
e
m

e
n
ts

 a
n
d
 

T
e
c
h
n
o
-e

c
o
n
o
m

ic
 F

e
a
s
ib

ili
ty

 A
s
s
e
s
s
m

e
n
t

W
P

 7
 –

D
is

s
e

m
in

a
ti
o
n

, 
S

ta
n
d
a
rd

is
a
ti
o
n

, 
 R

e
g
u
la

ti
o
n
, 

C
o

lla
b

o
ra

ti
o

n
 a

n
d

 V
is

u
a
lis

a
ti
o
n

W
P

 8
 –

M
a
n
a
g
e
m

e
n
t

C
o
m

m
o
n
 C

o
n
tr

o
l 
a
n
d

U
s
e
r 

P
la

n
e
 F

ra
m

e
w

o
rk

(d
ri

v
e

n
 b

y
 W

P
 2

)

5



METIS-II Details on Key 
Innovation Pillars 

Air interface variant 1 Air interface variant 2 Air interface variant N

Holistic spectrum management architecture

Common control and user plane framework 

Cross-layer cross-air interface access and mobility framework 

…

Holistic air interface harmonisation framework

Agile resource management framework

PHY 1

MAC

PHY 2

RLC

PDCP

PHY 1 PHY 2

RLC 1

PDCP

RLC 2
vs.

Control / user 

plane integration 

on suitable level

Air interface 1 specific RM

Abstraction layer

Air interface agnostic RM layer

Abstraction layer

Air interface 2 specific RM

Common mobility control

Common system access

Common measurement handling

MAC 1 MAC 2

Introduction and 

potential virtualisation of 

common control and 

user plane functions

Harmonization of the design and functionalities of 

air interface variants, e.g. via parameterisation, 
Parameterisable PHY PHY 1 PHY 2

Parameterisable MAC MAC 1 MAC 2

considering e.g. spectrum > 6 GHz,  “novel user groups” and increased spectrum usage flexibility 
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developing an adaptive, sharable, cost-
efficient 5G transport network solution 
integrating the fronthaul and backhaul 

segments of the network

flexibly interconnect distributed 5G radio 
access and core network functions

enable system-wide optimisation of QoS
and energy usage as well as network-

aware application development

1

2

3

21 Partners:

› Operators: Orange, Telefonica, Telecom Italia

› Vendors: Ericsson AB, Ericsson TI, Nokia, NEC 
Europe, ATOS, Interdigital Europe

› Academia (in Europe): UC3M, FhG-HHI,
Lunds University, CTTC, CREATE-NET, POLITO

› SMEs: CND, Telnet, EBlink, Visiona IP, 
Nextworks

› Non-European partners: ITRI

Project coordinator: UC3M

Technical manager: NEC

Xhaul Objectives & Partners

www.xhaul.eu

http://www.xhaul.eu/


Motivation

• Operators looking for mechanisms to reduce
CAPEX/OPEXin an scenariowith reducedARPUand
increasedneedsin termsof infrastructure

• C-RAN is an effective way of reducing cost of
deploymentbut it posesseveralchallengesfor 5G:

• Point to point links between REsand RECs,does not
allowto takeadvantageof cloud.

• Two distinct and separated networks to manage,
increasedOPEX

• Fiberdeploymentsrequiredandcurrenttechnologiesuse
too muchBWfor 5G(orderof tensof Gbps)
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Physical Infrastructure of Xhaul

• The“InterconnectionPlane”makesuse of
XhaulPacketForwardingElements(XFE)to
interconnect a broad set of novel
technologies to create a packet-based
network that canmeet the demandsof 5G
networks.

• The “Xhaul General Processing Plane”
showsthe different XhaulProcessingUnits
(XPUs) that carry out the bulk of the
operationsin the Xhaul.

• The different functional distributions
between5GPoAand XPUrelation and the
different servicesthat canbe hostedin the
XPUs are represented by the different
connection options between the
uppermost (“End-Point Plane”)and the
middlelayer.

Xhaul Packet Forwarding Element

(XFE)

eNodeB

RRH

Pico/Femto
Xhaul Processing Unit

(XPU)

Fiber Optics

Wireless Sub-6GHz

mmWave

microWave

Copper

5G PoA

Operator1 PoP

Operator2 PoP

Free Space Optics

Xhaul 

Interconnection Plane

Xhaul 

General Processing Plane

Xhaul 

End-Point Plane

Legacy
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Functional Architecture of Xhaul

• Themiddlelayerrepresentsoneof the keyconceptsassociatedto Xhaul:
the integration of the different technologies(including fronthaul and
backhaul) in a commonpacketnetworkbasedon technologyabstraction,
unifiedframingandcommondata,controlandmanagementplanes.

• Finally,the upperlayerpresentsa selectionof the featuresofferedby the
Xhaulinfrastructure

5G PoA

eNodeB

RRH

Pico/Femto

Processing Node

Fiber Optics

Wireless Sub-6GHz

mmWave

microWave

Copper

Free Space

Optics

XHAUL

Re-configurable

Multi-tenant enabled

Energy Effi cient

XHAUL Services

Technology abstraction & Integration

XHAUL Data/Control & Management 
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Project Structure
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WP2 ï Physical and link layer  of XHAUL     

 T2.1 Technology assessment and evolution toward XHAUL     

 T2.2 Technology integration, network architecture and southbound interface

T2.3 Interface towards control and management layers      

T2.4 Novel technologies for XHAUL

 

WP4 ï Enabled innovations through XHAUL       

T4.1 Enabling Methods      

 T4.2 Context-Aware Xhaul Resource Orchestration      

 T4.3 Xhaul-Aware Media Distribution
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WP6 - Communication, Dissemination and Exploitation     

 T6.1. Communication and Public Relations      

T6.2. Dissemination and exploitation

WP7 ï Project Management     

 T7.1 Project administrative, financial and legal management      

T7.2 Technical coordination, Innovation and Quality management     

T7.3 Interaction with other projects of H2020 5G Infrastructure PPP

T3.1 XHAUL Data plane T3.2 XHAUL Control plane 

WP3 –  XHAUL Control and Data planeWP3 –  XHAUL Control and Data plane



XhaulTest Beds
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Wireless 

Backhaul

LTE
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LTE
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LTE

Opti

cal 

fiber

Tunnel

RAU RAU RAU RAU

LTE 

eNBs
EPC 

agent

LTE router (CPEs)

on-board Wi-Fi/Small cells

eNB

eNB

Core Network

OP3 EPC

OP1 EPC

OP2 EPC

• FhF-HHI in Berlin
• A real world end to end 

network for early 
evaluation of Xhaul
concepts.

• HSR Test Bed in Taiwan
• Evalutaion of Xhaul

Mobility



Considerations on 

Cross-Project Workshops

20 242322211918171615141312111009080706050403020100

Workshop with other projects in 
wireless strand on
• Scen., requirem., test cases
• Spectrum
• Performance evaluation
• General RAN design cons.
• Visualization

Architecture workshop

Workshop on 5G air 
interface / RAN design 
considerations

Architecture workshop

Workshop on 5G air 
interface / RAN design 
considerations
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Thank you
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