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i FOMA ;/EDGE enhancements
Release 99| W-CDMA
FOMA
Release 4| 1.28Mcps TDD ~ High speed
Release 5| HSDPA i
Release 6 HSUPA, MBMS
l /Release 7| HSPA+ (MIMO, .UM etc.)
ITU-R M.1457 . Release 8| LTE
IMT-2000 Recommendation ™ ———_ o VinoT LTE

ITU-R M.[IMT.RSPEC] | * > Release 10
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Recommendation
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3GPP

"
+ 1.4,3,5,10, 15, 20 MHz
+ FDD TDD ( )
(PS: Packet Switching)
4 VolP
v (Control-plane latency)
- : 100 ms
- : 50 ms
v (User-plane latency)
+ RAN 5 ms
v (DL): 100 Mbps, (UL): 50 Mbps
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v OFDM

v Single-Carrier FDMA
+ Low PAPR (Peak-to-average power ratio)
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Broadcast/Multicast (Rel.9)
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@ OFDM
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4
4
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SC-FDMA
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@ SC-FDMA
+ Low PAPR (Peak-to-average power ratio)
- UE
+ Cyclic prefix
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@ MIMO
e
+Single user-MIMO and multi user-MIMO
+2-by-2 MIMO (Downlink) 1-by-2 SIMO
(Uplink)
- 4x4

- SU-MIMO Future release
@ MIMO
= /
@ Adaptive beam-forming

N

e
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SU-MIMO

@ Codebook-based precoding

+ Codebook (Precoding Matrics) precoding
@ Multiple-codeword transmission

+ Codeword codeword 2 Link adaptation HARQ
@ Rank adaptation

v (Layer)

4 Rank

@ Support for multiple SU-MIMO modes
+ Closed-loop type
+ Open-loop type: SFBC (Rank=1)+Large-delay CDD precoding (Rank > 1)

eNB

UE
(Base Station) N

AN

Transmit

dat | >
o—{ = [,| Modulation and %%

S/P

channel coding F =245 Layer #1
“ ai
Adaptive modulation <~ Feedback of PMI
and coding Precoding
codebook
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Carrier Freguency IMT band
Access Scheme |UL SC-FDMA
DL OFDMA
Bandwidth 1.4, 3,5, 10, 15, 20MHz
Frame length lmsec
Sub-carrier spacing 15kHz
Cyclic prefix Short |4.7msec
length Long |16.7msec
Modulation QPSK, 16QAM, 64QAM*
*UL optional

Channel coding

Turbo coding

Multi-antenna

1x2, 2x2 (4x2) MIMO, 4x4 MIMO
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LTE : Layer2 ,3

¢ 4+ 4

+Short TTI
+Simplified RRC procedure
+Simple RRC states

v
v

v
+ Packet Switch VolIP capability
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Source: GSA(Global mobile Suppliers Association(GSA)
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ITU-R IMT-Advanced' 4G
3GPP LTE-Advanced

2000 IMT-2000(3G)
(4G)
— |IMT-Advanced

(ITU-R)
(ITU-R Recommendation M.1645)

- Van Diagram -
LTE Release 8

MM T-
ABDVANCED

LTE Release 10 and beyond
L7, (LTE-Advanced)
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LTE-Advanced
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LTE-Advanced (1)

LTE-Advanced
N Rel-8 LTE (LTE Release 10)

LTE-Advanced LTE Rel-8 Evolution
LTE-Advanced LTE Rel-8

LTE Release 8

IMT
[ LTE-Advanced LTE Rel-8, 9 }
= LTE-Advanced LTE Rel-8
Evolution
LTE Rel-8 LTE-Advanced

LTE Rel-8 LTE-Advanced LTE Rel-8 LTE-Advanced

LTE Rel-8 LTE Rel-8 LTE-Advanced LTE Rel-8

LTE-Advanced LTE-Advanced

LTE-Advanced LTE Rel-8
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LTE-Advanced (2)

N IMT-Advanced
- LTE-Advanced ITU-R IMT-Advanced

eLTE-Advanced ITU-R IMT-Advanced

IMT-Advanced requirements
and time plan

System
performance

|
LTE Rel-10'!

LTE Rel-8

time
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Rel. 8 LTE LTE-Advanced IMT-Advanced
DL 300 Mbps 1 Gbps
1 Gbps™
UL 75 Mbps 500 Mbps
[bps/HzZ] DL 15 30 15
UL 3.75 15 6.75
Rel. 8 LTE*! LTE-Advanced*? IMT-Advanced™3
DL 2-by-2 1.69 2.4 -
[bps/Hz/cell]
4-by-2 1.87 2.6 2.2
4-by-4 2.67 3.7 -
UL 1-by-2 0.74 1.2 -
2-by-4 - 2.0 1.4
DL 2-by-2 0.05 0.07 -
[bps/Hz/cell/user] 4-by-2 0.06 0.09 0.06
4-by-4 0.08 0.12 -
UL 1-by-2 0.024 0.04 -
2-by-4 - 0.07 0.03
*1 See TR25.912(Case 1 scenario) *2 See TR36.913(Case 1 scenario)

*3 See ITU-R M.2135(Base Coverage Urban scenario
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N (Latency)
: (C-plane latency)
(U-plane latency)

Rel. 8 LTE LTE-Advanced IMT-Advanced
100 msec 50 msec 100 msec

5 msec Rel. 8 LTE 10 msec
N
- Rel. 8 LTE 350 km/h

10 km/Zh

N
- Rel. 8 LTE
N
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LTE-Advanced

n 100 MHz

100 MHz ) { Y Y Y U=f
cC LTE

e : LTE

(elCIC: enhanced Inter—Cell Interference Coordination)

elCIC

(CoMP: Coordinated Multi-Point)

June 27, 2011 Copyright© 2011 NTT DOCOMO, Inc. All rights reserved 37



I NTT

June 27, 2011 Copyright© 2011 NTT DOCOMO, Inc. All rights reserved 38





