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Systems B3G

- Cooperation Architecture

Inter-working of different RANS:
« Legacy RANs (GSM, UMTS,
802.16, 802.11x)
 IST WINNER air-IF
e  Support for future RANs
Coordination of different RAN RRM
resources (Cooperative RRM
concept)
=>» Support complete set of inter-
RAN cooperation mechanisms, -

GSM / WINNER

lalized System - SSS
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Must provide to upper layers an
unified interface (e.g. by means of
the Generic Link Layer concept)

= Hiding the intrinsic complexity of
underlying layers and RANs BS: Base Station  UT:User Terminal HHO: Horizontal HO

= GLL provides an application AP: Access Point  RN: Relay Node VHO: Vertical HO
programming interface to
higher layers
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Systems B3G
- Scalable Deployment with Multi-hop

(G .
low user density
(o - ) rel. low data.rate BS: Base Station
() MHN: Multi-Hop Node
) UT: User Terminal
-
% AP Coverage extension
Low infrastructure
o cost
Wide Area Cellular /w

« above rooftop, high power

« bandwidth < 20MHz —O ° hot zones,
-.OCSD\ s fully deployed

P o

.....................
.y
™
L
.

------
"""
o* .
.
.
.
-

Metropolitan

Multi-hop Metropolitan Cellular

* below rooftop, low power
* high bandwidth
* no relay nodes
* SFN

* high bandwidth
» fixed relay nodes
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Cooperation on Air-Interface
- Reason for Oligohop Communication

Introducing Multi-Hop Nodes (MHNS)

* Reducing interference + increasing data rate

Tx-power of Multihop (Py,y) — Tx-power of Single-hop (Psy) based on Shannon

Single-hop (n=1) o0 |
., 40 re 22—
y “» — PyF0dBm - YF 3\
N B 30 -1 P,=30dBm \ |
AP MT = ‘ ~—

2-Hop (n=2) I 200
N 0 _ano
Ry W S 1o 230 o
| B > ' \ >
v o \_)
AP MHN MT 0 N \ DN

3-Hop (n=3) \\\&( ) AN

P -1 B Ny N

=1 =1 1= T ]
E H H W P H— '&CL

1 2 3 4 5,6 7 8 9 10
AP MHN MT

A number of 4 hops = oligohop should not be exceeded!
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Cooperation on Air-Interface
- Cooperative Distributed Antenna Concepts

MIMO chﬁhnel

_.__,m (%)
- 4|{>> ()

data

SFEN BS MTL MT2 (((J)))

MHN
Simul. tx. of several MTs| ap
Co-operative antenna system: Joint Transmission / Detection
» High outdoor performance for MIMO * Increased capacity
e Simple MTs w/o complex antennas * Minimized Inter-Cell Interference

Performance;

_ VAA: « more than 30 bps/Hz at 10 dB SNR
Virtual Antenna Array
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Cooperation between Networks
- UMTS / WLAN / WiIMAX Inter-working

 WLAN in hot-spots (e.g. high-speed file downloads)
WIMAX for DSL replacement
» Smooth handover from/to UMTS

« 3GPP SAE/LTE m"\(( ;)))\ .ﬁﬁ Intranet/ Internet
 |EEE @IEEE |5I[E]E2 .'.I'

« |ETF _ ertlessﬂlﬂ

W . R * WLAN Access Network
1l E T F WLAN | ww
Intermet Architecture Board  Internet "-- UE
()
Society Q'j

UMTS

KEK)

@)

WLAN
Hot-Spot
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3GPP Home Network

SLF HSS

HLR
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3GPP AAA

Server Wo

CGw/
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O Wm

2

OCs

WAG L

PDG

WLAN 3GPP IP Access

=>Not only technical cooperation is needed,

e\ also “coo_pergtion“ b.etvv.een dif_ferent
® ,’\1 ,& standardization bodies is required!
- . %
Iv \

A

Cooperation has many facings!
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Cooperation between Networks
- Example of UMTS / WIMAX Inter-working

Network Coupling Based Inter-system Interference Reduction Schemes
Sub-channelization of the WIMAX OFDM sub-carriers ( )
«  WIMAX BSs, based on UMTS UL performance, can adaptively change:

1. Maximum downlink transmit power
2. Maximum number of downlink used sub-carriers

Microwave Maximum number of

or Fiber A used sub-carriers
WiMAX BS | UMTS uplink
performance
L. = Time
S58) //’/ \\ \ ‘\§s‘ >
WIMAX MS - N R P
UMTS BS -~ > =<
Calcul_ate average uplink SIR in certain UMTS WIiMAX UMTS WIMAX
period + compare with SIR target
— _
——

Send comparison result to neighboring
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Conclusions

MIMO

channel o \
—v Y
Different levels of Cooperation (((I»)\\: X i ;é‘*;\l P
Cooperation on the air-interface: Cooperative Antennas A (%

IMHN MHN

—_ s ——~GSM / GPRS
lig l (@) :i 3
$ BS - g,
o
I0e ~ - —
I {0

Cooperation between networks: Service Specialized System
Adaptive Guard-band

Challenges l\/
» Air-Interface: Exploitation of multi-hop gains and spatial domain —\/ ime

-
- ~.
-
- SN,
- XS
- AN

» Network: Efficient Cooperation between heterogeneous [ owre] o] vaa} | onrs WX
Networks (UMTS, WLAN, WiMAX, LTE/SAE, 4G)

» Support of mobility (intra-/inter-system mobility)

The future will be heterogeneous ...
Cooperation is one key issue in Systems B3G
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