) $E]TY | Business:Gase fRoFtechnologies

Analog & DigitalrR adiooveri kb e IG5 iNetmorks

Fibpgop Ayt (ATY) aAmRART KWOSFEAKA wv i dng (Al T)
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Tsrace L A

Radio overFibre (RoF) Technique

Fibre Optic
Cables

Central Station 7‘

Integrationof wirelessand fibre optic communication
technologies,and modulating wireless signals over
opticalcarrierfor transportingoverfibre optic cable

2 I3 r
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%SPACE Targetet CRANarchitecturemodel(bliEeSPACE)

I

Co%pgtdated CO PSSS:QIIG
am -

ronthaul
BBU pooIF Wireless-aver Fibre with
(VNF basedf]etWork C/DWDWHin}

I

RoF benefits
Centralizingsignal processinghareresources, and contro
and management.

Cheaper, smaller size & simpler base stations.

Smaller cells: allocates higher bandwidth to-eisérs.
Couldbe accommodated with passive optical network
(PON) Infrastructures.

Can use wavelength division multiplexing (WDM) technique
for improving the network throughput

Physical BBUdocatedat the CO.

Actual BBUs can be replaced by virtual BBBemeHW
functions are still needed (encryption, HARQ, FEC, Beam
forming)

oo Do Dol Do
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Convergenee opticaldowireless

L e Snatial segment
*ﬂ& ’é‘f {; WE%}

u:tfh_ W .J'\.rn_b.n .J
o suk-segments

Melements
N sub-bonds artenna

Spatial segment FACF fiber

26-28 GHz central
frequency

BBU pacl + Space-X allacation

o Similar to lens focusing (Founer fransform operation)
é . Spaligl segrmenl - Beamformer operates a sp to anglel i

-
y Higher distribution stage : Middle distribution stage 1 Lower distribulion sluge
1 Spalial separalivn , Lynamic weaveband distribution | Spalial separativn

Optical Beamforming: carries the RF signals in MCF to the
antenna arrays

4
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BlueSRPACE=designopionDRorand ARoF

A Two main approaches to be considered

1. Move towards packet basddRoFapproaches (NGFIl amCPRI

: Requires MAC layer processes to be added in RRU site thus increasing the ove
cost, complexity and power consumption

2. Move towardsARoFapproaches thus avoiding the digitization process
- Performance limitation and immature transceiver prototypes.

D-RoF packet based

metro-core

Bl

<—— Fronthaul —>

Backhaul —>

A Study the requirements of
NGFIECPRI

A Use as benchmarking for
comparison withARoF

A No new developments
A

Study the potential benefits by
the use of space dimension

metro-core

2 2
X o
X o
— —

<—— Fronthaul —>

5 Bl

Backhaul —>

A Main development target for blueSPACE
w Technologies for SDM enabl&dRoF
w Network dimensioning, cost, feasibility
w Control plane requirements
A C20dza 2y 2LIGAOITE ¥
but define also wireless access
requirements
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%SPACE Hybrid macre smalllcell infrastructure maogel

A ConceptMake the best use of the two wireless bands at-sub
6GHz and 26GHz

w Sub6GHZz to provide:
- basic connectivity and services
- registration, tracking and control of assigned wireless devices

Core
w 26GHz to provide: N
- high bandwidth connectivity when required

w Referred as th&hantom Cell concept
¢ Proposed by NThocomo

BBU
BRU eNodeB

=
A New design aspects: =z & Flen E——

w Small cells offer super high bit rate transmission using higher frequenc
bands (26GHz) and wider bandwidth and are overlapped onto macro
cells (sub6GHz) that support coverage and mobility

w The radio links corresponding to User-ilgne and (Cplane are
separately supported by small cells and macro cells, respectively.
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%SP_A_QE Business.Gases to:heustudied

CQ[\/’}%L___!!datEd CO Passive
= @]D]\
UL

ronthaul
BBU p00|F Wireless-aver Fibre wi
(VNF based/1€twork C/DWDWVHn

B

Fixed wireless access high
frequency to create hot spots and &
give access inside houses

ataset: E co n @ Major intersection Hotspot
Optimal Solution: () BBU £ZRHH 32 RHHs ===Fiber route
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%SPACE Business Cases to be studied

8

A Real dense urban areas
A Office connectivity requirements
A Stadium, Shopping malls (and other large outdoor are

HOT-SPOT AREA
(STADIUM)

Consolldated CO .
Passive
\-_ﬂ! ODN
““““:ronthaul network A Dimensioning
BBU | .
=L NP oased) A Cost and power consumption
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YsPACE

Thamikyou
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