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Numbers of Operators (Global)
The global deployment of LTE is much quicker than that of 3G.
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The dawn of 5G

History from 1G to 4G



It's time to start something for 20205 -
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GSM/
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N SINow what? A5G7?
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1980 12485 1990
A A\ Paper on TDMA by Dr. Kinoshita PDCA
Analogue ICC’81 and IEEE Trans. VT, Vol. 31, Issue 4, Nov. 13§
Cellular \ it ' AGroupe Spécial Mobile by CEH GSM A CDMA
e TDMA(1S-54) [ (1S-95)4
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History of 4G Research at DOCOMO 2t
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The dawn of 5G
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Evolution paths for Future Radio Access

Big gain vs. Backward compatibility
If we achieve “Big gain”, “New RAT”
can be introduced.

Technology

 Phantom cell, Massive MIMO
* NOMA
(Non-orthogonal Multiple Access)

acro-assistedg
Small cell enhancemen
ntom
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Future Technology

@ LTE-Advanced key features “Bﬁt;%:orce”
w»Carrier aggregationE>
+HetNet/ Small cell E>

@ The combination of Carrier Aggregation and
Small Cells with C-RAN will create new
excellent features. Advanced C-RAN &

=» Architectural evolution will be the possible area
for a new technology.

Macro-assisted small cell enhancement
with current specs = with new specs: Phantom cell »
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Future Technology

=» Architectural evolution will be the possible area
for a new technology.

Macro-assisted small cell enhancement
with current specs = with new specs: Phantom cell

Split of C-plane and U-plane
between macroandsmallcell

g
Macro cell

Small cell
(Phantom cell)—-TY@aéyp — 'Y -
(

—
- N
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Advanced C-RAN Architecture
-Combination of CA and Small-cell

Enhance data speed and capacity by
EPC small cells
: Small cell deployment without impact

on mobility management
eNodeB 223 ‘Easy deployment of higher frequency
2BL bands

*Reduce signaling to core-network

«CarrierAggregation between macro and small cell
*Maintain connectivity via macro cell
*All processing. (CA-and Hand-Over) within eNodeB
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Massive MIMO and Macro-assisted Small cel

IMassive MIMO | ,
is about increasing JEPPUPTETE
the number of antennas. - g

2 ¥“Brute force”

Adaptive Array Systems |
had a problem in coverage | 3
for common channels. \

‘“an excellent feature”
The combination of

Massive MIMO and
Macro-assisted small cell will provide =~
adequate cell coverage even with higher frequency bands.
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Non-Orthogonal Multiple Access (NOM’ dacom

Processing power

In Devices f
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The dawn of 5G

1000x Data, true?



Growth of Packet Data Traffic

pake- hodal
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sllght increase in paymen
Per Day Per User —potential demand for d““ll“l
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1999 1999 2000 2000 2001 2001 2002 2002 2003 2003 2004 2004

* 3G has a much higher capacity than 2G.
* A potential demand is observed in the increasing
traffic.

Per Day Per User

3G users are enjoying packet services wit
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Growth of Packet Data Traffic

Per Day Per User
Used 2G Packets
Peor Day Per U.-r ; Immml
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Growth of Packet Data Traffic

= %2000 | | 12005
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Growth of Packet Data Traffic

Flat rate |IIN|““||“|||
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Traffic-based charge
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Used 3G Packet
FPer Day Per User
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Growth of Packet Data Traffic

challenges
for customer
satisfaction

Traffic-based Value-based

Tiered rate
Challenge for

Traffic- :
affic-based Flat rate 1000x Capacity
may suppre.Network operators, vender:
the traffic Application developers
' Users
2000 2005 2010 2015 2020

1000x Data happens for user experience in Cloud era.
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Evolution paths for Future Radio Access

Future Radio Access

Let’s create a true 5@,
potential new RAT
with big gain.

Potential
New RAT

Big gain
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