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Review of Evolution of Wireless
Transmission Technologies

Eisuke Fukuda
FUJITSU LABORATORIES LTD.
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1. Introduction

More than 30 years have passed since cellular
telephone systems were first developed, and we are
now in an era where OWn One Of more
cellular phones, and are able to remain connected
wherever they are. Fig. | illustrates the changes in the
statistical number of cellular phone subscribers for the
past 25 years [1], highlighting some landmark events.
In the mid-90s, the Ist generation mobile network
based on analog technology was replaced by the 2nd
generation digital mobile network, or PDC (Personal
Digital Cellular) system, which led to accelerated
growth in the mumber of subscribers. Furthermore, at
the beginning of this century, the 3rd generation mobile
telecommumication systems (IMT-2000) based on
CDMA (Code Division Multiple Access) technology
were introduced, and largely enhanced features such as
the maximum user throughput, mobile multimedia

multiple directions. Therefore, a separate frequency
needs to be allocated for each wireless communication
system in order to avoid mutual interference. On the
other hand, since the upper fr limit suitable for
wireless communication is about 10 GHz due to
increasing path loss, it has been an ongoing challenge
to provide solutions for the efficient usage of such a
finite resource.

A scale that is used to measure the efficiency of
frequency wutilization, sometimes referred as “spectruom
fficiency,” is defined as the channel capacity per unit
frequency bandwidth of 1 [Hz], C/B [bit's'Hz], where
B [Hz] is the F bandwidth of a wireless
transmission channel and C [bit's] is the channel
capacity provided by the wireless system. From
Shannon's theorem, the relationship between the
spectum efficiency C/B and Ep/Np can be easily
derived as in Eq. 1, where Ey [J/bit] is the signal

i ™ fo- i wf 1 bis ik §
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[1] Hata, M., “Empirical formula for propagation loss in land mobile radio services,” IEEE VT-29, Issue3, 1980
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*

BEFvRILRHEESN (ACLR) Fufrs

ACLR: Adjacent Channel Leakage Power

Output Power [dBm]

2100 2120 2140 2160

BCSULUMBULE 502 (Crosstalk) IZ&Y, BEFv

RILDRENEIE
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Digital Pre-Distortion (DPD) Fujfrsu

m ENIBRHFE AL RY BaF0L N ILIES TEE

m F4E 9 BIEHRAZEZlook-up table (h(p) )& FL\-DPD CH#{E

DPD: Digital Pre-Distortion

> y(t)

Coefficient
control

Digital Pre-Distortion

44 Copyright FUJITSU LABORATORIES LTD. 2013

DPDD 4 &k Fuffrsu

CENTER FREQUENCY

Z.14 GHz CENTER
Ref —10 dbm «Att 10 dB :

STEPSIZER

FREQUENCY
OFFSET

SIGNAL
TRACK &

Center 2.14 GHz 18 MHz~ Span 108 IMHz

ACLR: Adjacent Channel Leakage power Ratio
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o)
FUJITSU

BRI E L &5 S

¢ BADIGHEENMIRPTEASDDIC
® kR EFIAEER

47 Copyright FUJITSU LABORATORIES LTD. 2013




o)
FUJITSU

MAME (= F5F)
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B E, RRLEFTOH (1) FujiTsu

L RS o) s & 4 SUN AT
(1474F JxxV«4T7HEFME)

B James Watt® & S 4% B5

e Patent 913: A method of lessening the consumption of &
steam in steam engines-the separate condenser e /

(176944 A 290 &$3%)

B Thomas Edison®) B #V & Bk
e U.S. Patent #223898' Electrlc-Lamp (1880F1H27H)
o HIEL-MDIIHTE, £8E, BBLEF TOMFILGENATLEE

Edison Electric L|ght Company — General Electric Company
o EHiEE (GE*) vs RinEE(WECH)
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PSR L, BRERFFOH (2) FUjiTsu

B Wright’288 (Wilbur & Orville)® AT HE#
e U.S. Patent #821393: FLYING MACHINE
(19034323 HFE, 19064F5H22H &%)
o fNZEHED BB HIEIZBE o SR KRIFEH
e Glenn Curtiss (Curtiss Aeroplane and Motor Company) & D45 1% %
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BFEFEHEoUXU T (US 2012) Fufrsy
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MITHWMOKET =9 rufirsy

B Wright5i 38 (Wilbur & Orville)® FATHEH
e U.S. Patent #821393: FLYING MACHINE
(19034323 HFE, 19064F5H22H &%)
o MZEHEDZEBHIEIZRH v SEKRIFEF
e Glenn Curtiss (Curtiss Aeroplane and Motor Company) & D45 1% %
o MEMIFHEZEDTT—ILTSAEURTELHEH
(INTUNT—ILDiEE)
o 19178 JORTAEUIUTIHE (19755 FTHEKE)
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Wright R B I3 FRFEESRRLED i

B Wright-Martintt &Curtisstt D455 %%
o MEMBEEICR A RIGIFHFEED TSIV RTEHUSTURNT—)L)

FrEFE AR $200

BEAL SRR 1000 WEEHE $135,,
= 7—IL (13045 /
Sl {*3

Wright- Martm*i

Curtiss#t

HE: BHIEE “HREERA-RALKN LEHE
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RRELISTFUNT=N

o)
FUJITSU

EFRIREE NTUNT—LEEBSH
MPEG-2 MPEGLA
MPEG-4 Visual MPEGLA
MPEG-2 Systems MPEGLA
AVC/H.264 MPEGLA
VC-1 MPEGLA
IEEE 1394 MPEGLA
AAC Via Licensing
MPEG2 AAC Via Licensing
ARIB Digital Broadcat Uldage
Digital CATV Uldage
W-CDMA Sipro
G.729 Sipro
LTE Via Licensing / SISVEL
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o)
FUJITSU

i5w B DEERFEEL
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ERZEE &S D FUjiTsu

FICT (Information and Communication Technology) H-—E X

T, BEBEGEDMDEREEGY. BRI DSEESHER VL
D=0 RAEEIZDEN>THIOH TH—ERMNRKYILD, ]

> BREAUA—DJI—REH. 7O EDICTH G E %
EGT A0 DHEEREEF—TUEK CERHMIZERY R
HEZEMNBOHTEE,

> ICTH#2s% 7 O—/\)LTHIGIZERT 51-0I21%. EFZAE
(SR> TCRGRFESZENWNA,

> F-FEIEIC, BFEECICKYHEEEGE - HEER LS
BRTDHEIZE ST RN T—IDFA—T LD EL L
EIRY  ICTRFICHETEHE6EEM/RN—L a3 %R

H#: [ICTREICHTIERIZELEE PRERE] BFHREESEES 7

FHRBERMIEE HRHAR- FECEBRES S (E2E) (FR205F2H208)
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3rd Generation Partnership Project v

Produce globally applicable Technical Specifications and
Technical Reports for UMTS, Evolved UMTS and GSM

Ve
Organizational Partners (& EhigiiZ %L F{K)

. . L ARIB: The Association of Radio Industries and Businesses www.arib.or.jp
UMTS: - Universal Mobile Telecommunication System ATIS: The Alliance for Telecommunications Industry Solutions www.atis.org
(E{TW_CDMAﬁK.@:aGPP—GQWﬁ) CCSA:  China Communications Standards Association WWW.CCSa.0rg.cn
GSM: Global System for Mobile Communications ETSI: The European Telecommunications Standards Institute www.etsi.org
(AXREBEXR212AE, 20 ANFIAShTWS S TTA: Telecommunications Technology Association www.tta.or.kr
BEAL, HROESEEREMBO2%E 555, ) : ons. o ! ——
TTC: The Telecommunication Technology Committee www.ttc.or.jp
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3GPPICEADBFETHOIREE

o)
FUJITSU

¢

1993~ 1995 *« RCR(ER ARIB), FPLMTSAX#&5t, EiRE=
1996 * 3GTOERINEDEHEZ B 5L London~ b {E

« ETSI SMG2A2/\—

1997 ~1998 « UMTS AdHocaa>rt 7+ IL—FIZTW-CDMAZIRE

- HRREDHSICER

1998/12 A » 3GPP(The 3rd Generation Partnership Project) %3

. 3GPP TSG-RAN WG4EI%

1999~2000 i R
< EE, i ROERFEAREECER
2001~2004 « 3GPP TSG-RANEI:E
« ITU-R WP8F (3 WP5D) B AR FF A2/ \—
2001~2005 * IMT-2000£E#R 1 22— T —R{EHRWET
o FAEESEE, IR DGlobal Roaming&i& i s
FPLMTS: Future Public Land Mobile Telecommunications System RCR: Research and Development Center for Radio Systems
ETSI: European Telecommunications Standards Institute UMTS: Universal Mobile Telecommunication System
W-CDMA: Wideband Code Division Multiple Access SMG: Special Mobile Group
TSG: Technical Specification Groups RAN: Radio Access Network
WG: Working Group WP:  Working Party
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3GPPOEE(LIIH

VD

@HSDPA (7.6M)

CdmaZOOOEV- 0(2.4M)

o)
FUJITSU

LTE-Advanced

o: | 3GPPD
Fir & fE i

H v CA
M xDS§

W-CDMA

e

/
ISD ( CDMA2000—"

10K ,/

1K

1990 1995 2000 2005

2010 2015 2020
HE: BBEARMAENMLEESEN
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3GPPHREY DT ERD—Hl

HSDPA/HSUPA
(3.5G)

3G LTE
(3.96G)

o)
FUJITSU

LTE-Advanced
(4G)

DL: CDMA DL: CDMA DL: OFDMA DL: OFDM(?)
UL: CDMA UL: CDMA UL: SC-FDMA UL: (?)
2Pie 6= -0 5 MHz 5 MHz 20 MHz >100 MHz
- HPSK, QPSK QPSK, 16QAM QPSK, 16QAM
Z i HPSK,QPSK
Al 16QAM 64QAM,etc. 64QAM,etc.
- e DL: 384kbps DL: 14.4Mbps DL: >200Mbps DL: ~1Gbps
BRT—4L—F
UL: 64kbps UL: 5.7Mbps UL: 50Mbps UL: >50Mbps
HSDPA: 2006
2000 2010 E ted in 2015
P B A HSUPA: 2008 Xpectedin
P P Enhancement of Gl Pty
e Circuit switching acketised data improvement of improvement of
P data rate and data rate and
rate -
latency mobility
DL: Down Link (EthFH—#EHEEE) UP: Up Link (EHEFE-ERE)
CDMA:  Code Division Multiple Access OFDM: Orthogonal Frequency Division Multiplex

HSDPA: High Speed Downlink Packet Access

HSUPA: High Speed Uplink Packet Access

60
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GSM (21 EEF) D

HAENT I7IME

2013%E5AH

3GPP PCG

£ {Kcoordination
BEAEHE

Project Co-ordination Group

st

CHIN, Byoung-Moon (TTA)
SHIGETA, Noriyuki (TTC)
CHATTERJEE, Asok (ATIS)
ROMERQO,Luis Jorge (ETSI)

o)
FUJITSU

$—ER, T—%7
HF %, BREH

| | ~
TSG GERAN —

P |

GSM EDGE /Radio Access Network
HOWELL, Andrew (RIM)

WANG, Xinhui (ZTE)

SORBARA, Davide (Telecom ltalia)

WANG, Zhixi (Huawei)

/

/
y4

TSG RAN

Radio Access Network

FLORE,Dino (Qualcomm)
JAKAMURA, Takaharu (Fujitsu)
HANDER, Sharat (AT&T)

ROMANO, Giovanni (Telecom ltalia)

TSGSA 7

Service & Systems Aspects
BERTENYI, Balazs (NSN)
TOCHE,Christian (Huawei)
JONES,Gary (T-Mobile)
YOKOTA,Daisuke (SoftbBank)

TSGCT

ore Network & Terminals
MONRAD, Atle (Ericsson)
DOLLY Martin (AT&T)
NEAL,Adrian (Vodafone)
NISHIDA,Katsutoshi (Docomo)

GERAN WG1 (Radio Aspects)
LIBERG, Olof (Ericsson)

/

7

RAN WG1 (Radio Layer 1 spec)
BAKER, Matthew (Alcatel-Lucent)
ZHANG, Jianzhong (charlie) (Samsung)
NAGATA, Satoshi (Docomo)

ZHAO, Yang (HuaWei)

SA WGH1 (Services )

MUSTAPHA, Mona (Vodafone)
NAPOLITANO, Antonella (Telecom ltalia)
YOUNGE, Mark (T-Mobile)

=
e

CT WG1 (MM/CC/SM (lu) )
MAYER, Georg (Huawei)
LAIR,Yannick (NEC)
WASS,Mikael (Ericsson)

GERAN WG2 (Protocol Aspect;{

7

BAEV, Stoyan (Samsung)

GERAN WG3 (Terminal T7;{ing)

RAN WG2 (Radio Layer 2 spec/
Radio Layer 3 RP spec)

WIEMANN, Henning (Ericsson)

YI,SeungJune (LG)

PROVVEDI,Simone (Huawei)

SA WG2 (Architecture )
GUTTMAN, Erik (Samsung)
GUARDINI,Ivano (Telecom ltalia)
MADEMANN,Frank (Huawei)

CTWG3

(Interworking with external networks)
HUSLENDE, Ragnar (Ericsson)

QIAO, Weihua (Huawei)

BELLING. Thomas (NSN)

/

IH{TWCDMAL,
KRR LTED ELR

RAN WG3 (lub spec, lur spec, lu spe
UTRAN O&M requirements )

REININGER,Philippe (Huawei)

GODIN,Philippe (Alcate-Lucent)

SA WG3 (Security )
SAHLIN, Bengt (Ericsson)
PRASAD, Anand (NEC)
ALDEN, Magnus (TeliaSonera)

CT WG4 (MAP/GTP/BCH/SS )
BERRY,Nigel.H (Alcatel-Lucent)
MORAND,Lionel (France Telecom)
KOZA,Yvette (Deutsche Telekom)

ISRAELSSON,Martin (Ericsson)

T oA

RAN WG4 (Radio Performance
Protocol aspects )
SAYNAJAKANGAS, Tuomo (NSN)

SA WG4 (Codec )
JARVINEN, Kari (Nokia)
RAGOT, Stephane (Orange)
JUNG, Kyunghun (Samsung)

JI,Tingfang (Qualcomm)

CHEN,Xiang(Steven) (Huawei)

RAN WGS5 (Mobile Terminal
Conformance Testing)
BROWN, Phillip (Docomo)

CT WG6
(Smart Card Application Aspects )
KRUSE, Heiko (Morpho)
JOLIVET, Paul (LG)
PRATONE, Davide (Telecom ltalia)

TOCHE, Christian (Huawei)

SA WG5 (Telecom Managemenl )

TOVINGER, Thomas (Ericsson)
ABA Istvan (Deutsche Telekom|

JOHN, Jacob (Motorola)
SUNDSTROM,Fredrik (Ericsson)

A7 RYRT—2
SR In R
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RR-BIEMROBHE 20135590% Fuffrsu

. No. of chairs : No. of chairs
Region | Country ‘ Company % \ico-chairs Region | Country ‘ Company ‘& Vice-chairs
NTT Docomo 2 -= Ericsson 8
) Fujitsu 1 - TeliaSonera 1
NEC z = L Vodafone 2
Asia Soft Bank 1 2 L
i'ﬁ LG 2 - Deutsche Telekom 2
Samsung 4 T-Mobile 2
Huawei 10 Alcatel-Lucent %
G e
ZTE 1 “ Morpho 1
AT&T 2 France Telecom 1
North
America E Qualcomm 2 Orange 1
RIM 1 “ Telecom ltalia 5
I | Nokia 1
NSN 3
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Mk -BERROBLADHS FujiTsu

NTT docomo

20034

Fujitsu

NEC

Telecom
Italia

Siemens

Alcatel-Lucent
VVodafone

Motorola
Ericsson

B NTT Docomo M Fujitsu W NEC
Samsung W Anritsu W Huawei

uLG Soft Bank W ZTE
AT&T H Motorola m Cingular

H Nortel W Qualcomm RIM

M Deutsche Telekom M Nokia M Vodafone

u Slemens u Er|csson M Alcatel- Lucent

1 10EFEI'CO)JL%FEE]0)’E::‘?IEL1§I(Alcatel Lucent,. Motorota Stemens Nortel)

" Huawel (EF'I) c‘:Erlcsson (Ekf)*l‘l ) @?ﬁ%ﬂiﬁx
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IZE{C DR ERR FUJiTSU

EREREES

(International Telecommunication Union)

M RAEELT
L% Ex

R ETE S f

AT L HRBA 7

ARIB,  =e>
Tl-b-i’:’@ ‘EL'I'S"%

A GLOBAL INITIATIVE

’ HERNKMIRE

T
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ITUDINTF /bR — FUjiTsu

1. The ITU Telecommunication Standardization Bureau (TSB), .....
..... (FAEE) =vwee-

2. If a Recommendation / Deliverable is developed and such information as referred to in
paragraph 1 has been disclosed, three different situations may arise:

2.1 The patent holder is willing to negotiate licences free of charge with other parties on
a non-discriminatory basis on reasonable terms and conditions. Such
negotiations are left to the parties concerned and are performed outside ITU-T/ITU-
R/ISO/IEC.

2.2 The patent holder is willing to negotiate licences with other parties on a non-
discriminatory basis on reasonable terms and conditions. Such negotiations are left to
the parties concerned and are performed outside ITU-T/ITU-R/ISO/IEC.

2.3 The patent holder is not willing to comply with the provisions of either paragraph
2.1 or paragraph 2.2; in such case, the Recommendation / Deliverable shall not

include provisions depending on the patent.

3. Whatever case applies (2.1, 2.2 or 2.3), the patent holder has to provide a written statement
to be filed at ITU-TSB, ITU-BR or the offices of the CEOs of ISO or IEC, respectively, using
the appropriate "Patent Statement and Licensing Declaration" form. This statement must
not include additional provisions, conditions, or any other exclusion clauses in excess of
what is provided for each case in the corresponding boxes of the form.

H B8  http://www.itu.int/ITU-T/dbase/patent/patent-policy.html
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C oy W Y AG 1 S U D/ o & SR FUJITSU

* WIASEF R EE (Patent holder) [,

r [15:8R] —VIDEFERET . BEUTHECRETHS
T—REET)

v [25:84R] SEGEH TIEBHBAIAN DEERICEFE

r [35:8IR) 1 55&IR. 2 BBIRDELLHIFEAEA, FrislLialy
—EFED

DLFThHERRT D,

FRAND (Fair, Reasonable And Non-Discriminatory basis)

AEIRETESENIETONE, HBEH

-

D (bilateral’) & #HIZFR BN TS,

Copyright FUJITSU LABORATORIES LTD. 2013

ERE L DR DR H IR s
&

p
P EFFRIZAEL LT,
I DLHFITE (IPR) #
it ICE@EFEES/=8D,
E- 33 e AT Tl 2 L

IPR: Intellectual Property Rights
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RATLERH TEBET Fujfrsy

201X 201X+1 201X+2 201X+3
i : E%MHm? )
Study Item (SI) period | ¥Rab—Saric L BEIE
(B3R &t - MR ET) 1&1‘155%1?75\%\;%
(B HiE 8 Work Item (WI) perio
WLTHEEI1® (BT gt - ERL)
OY:E7~

Stagef
(BRETRER, Stage?2 Stagg
BOREH)  (BBEAH (F#E?D—

Bifi-4%rEAn
5= LT&E(=
H—‘%HHM’EU

1i*§§‘"cﬁii£0)ﬂ%IE(i, CR
(Change Request)[Z&4O
A A N/
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RIMDEDHT Fujfrsy

1. ZIK‘%E%

» TOIVRIFERD LR (=HHEA)RD

AIEEEER (= REFIE) DHER )
EHOFEXERMEICER - FTELTARX
EmrR<L, BRIFOVEUHRT
T1%IL—ILINH DD, ZERTOREITFRETHEL

yvvwyy

2. IEN K £ (Offline Discussion)
» BAiL DA A (interested party) 721+ TAd hoclZBi< & &
BRIERITEND, BRIEAEZEZTNEINENDIETFOHS
REBITIREITDHICHEHTRBEFRLHTHS
B E@i&é‘“*it@s:ﬁ%%%é%ﬁﬁ?‘é
BREBRTHMYESVEENDS

vyvyYyy

3. Coffee Break
» O—E—RFIC, B4, EELGERIINSS
» RELHIHEEWNETEDS
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Drafting Rule FUfiTsu

BRI FEREDER

e shall —  (Mandatory) IR 1D HHIRTE .
BT HENNAE,

e should — (Recommendation) &R LTL K
THRARIZERNT HD, HHADMNE
FLUMEER,

e may, can — (Optional) 773> ELTEKLT
LD (KUY) HERE,

e will,could, would — ZhoDEERXRE, REZD
BhEnzRl [ ZEARIZFEALELY,
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SHER FUJITSU

LFENDTSG-RAN
BR-FER-tyL2Y)
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R iTa R ERHOTL\BITNE .- FUJITSU

I+ has the best
performance

which involves
our IPR,

Well, | think ours’
would outperform
others!
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BHELERRT FUjiTSu
BRDEE

e - TUL\THLRLY,
e 72755, Silence implies consent.

RADES

o EFLTHRELLGMINIEGESALY,
e 1715, Silence implies consent.
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RIFDEE, ESFOID - FUjiTSU

(TR DE
- RIS, I b RABERZE3MHFIC

HiHEES,
 ZDH®T, -+
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RIFDEE, ESFOH - FUjiTSu
F BHDMNEGEERT S :
I am/is
My company have / has

FoadRxtLizbveE
Most of attendees seem(s) to be
Our community __to have
Majority |

not in the position that ..... %(:gnm\o

a bit reluctant to accept the pg
not very happy to accept ..

some difficulties (problgffis) in accepting that... ,

+| because .....
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f[EALLULVEDIC FUJiTSU

1. BHICTER R ELDFEEFHT
> BEABELEITNIEHRICANLL,
> REIFOHDD, S MLHDNBERBIT D,
> BESEHEEOH/ RABOH, HFLNMEE, 2AOHMEHDEED,

2. ®ERHEVLOHEDS
> Community i\ B ffiHIEREE 155 R,
> SUERRTZLHTHHICLERHT 5. (ZBAEFHER)

. XTI HRETSH &

» BEOFHIIZOx, EF|IZEEEIERELTNMS,
» BHD (D) ILIGEFERIICHEICIEELTES

4. HILTEWDADERIZADTLK
» O—E—RFFIZ, “Which company are you from? "&£ A X RLY,
» BARAEZITTEERLLEL,

76 Copyright FUJITSU LABORATORIES LTD. 2013
- - -— - [ce)]
Officiallck2EH Fufirsu
P Official = &K, Bli& &K, Secretary, Editor, LiaisonZi&

1. KB DIFR
> AMIIBEHOOfcalZ T A HEL TV BFRIZ7 I £ R
> FEOEE, ROEOFAXLER

2.ENDEX
> O Oor MF) [CLEHNIFAHLELA S OB
> HEDREICEM (or R¥) T HALNDE

3. 53EM %
» BERERIUTA47 (FFHFLELD, BHETHALKELY)
» DR~ DLiaison TCommunity &AM 5 ER %N
> ROFEZE TR
4.[ELIZES
» TELIMEASZET, Communityl[ZBRAZEES

» RALEBitem-by-item (=7 A TLEBIZCANEDHD)
» REDRAL
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Workshop on Future Radio

o)
FUJITSU

Ljubljana, Slovenia, June 11 - 12, 2012

RWS-120002 Release 12 and beyond for G"4 (Cost, Coverage, Coordination with small cells and Capacity) NSN
RWS-120003 Views on Rel-12 Ericsson & ST-Ericsson
RWS-120004 LTE evolving towards Local Area in Release 12 and beyond Nokia Corporation
RWS-120005 Views on Release 12 Orange
RWS-120006 Views on Rel-12 and onwards for LTE and UMTS Huawei Technologies, HiSilicon
RWS-120007 3GPP RAN Rel-12 & Beyond Qualcomm
RWS-120008 New Solutions for New Mobile Broadband Scenarios Telefonica
RWS-120009 Telecom Italia requirements on 3GPP evolution Telecom ltalia
RWS-120010 Requirements, Candidate Solutions & Technology Roadmap for LTE Rel-12 Onward NTT DOCOMO, INC.
RWS-120011 Where to improve Rel-12 and beyond: Promising technologies NEC
RWS-120012 Deutsche Telekom Requirements and Candidate Technologies Deutsche Telekom
RWS-120013 Release 12 Prioritization Concepts Dish Networks
RWS-120014 Towards LTE RAN Evolution Alcatel-Lucent
RWS-120016 Requirements and Technical Considerations for RAN Rel.12 & Onwards Fujitsu Limited
RWS-120017 Operator requirements on future RAN functionality TeliaSonera
RWS-120018 AT&T View of Release 12 in the North America Marketplace AT&T
RWS-120019 Major drivers, requirements and technology proposals for LTE Rel-12 Onward Panasonic
RWS-120020 Efficient spectrum resource usage for next—generation N/W SK Telecom
RWS-120022 LTE Rel-12 and Beyond Renesas Mobile Europe
RWS-120023 LTE Rel-12 and Beyond: Requirements and Technology Components Intel
RWS-120024 Considerations on further enhancement and evolution of UMTS/LTE network in R12 and onwards China Unicom
RWS-120025 Views on LTE R12 and Beyond CATT
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Workshop on Future Radio

RWS-120026
RWS-120028
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A proposal for potential technologies for Release 12 and onwards

India market Requirements for Rel. 12 and beyond

Views on LTE Rel-12 & Beyond

LTE addressing the needs of the Public Safety Community
Vodafone view on 3GPP RAN Release 12 and beyond

An Operator’ s View of Release 12 and Beyond

Public Safety Requirements for Long Term Evolution REL-12
Views on 3GPP Rel-12 and Beyond

Considerations for LTE Rel-12 and beyond

Views on REL-12 and Onwards

Evolving RAN Towards Rel-12 and Beyond
Views on enhancement of system capacity and energy efficiency toward Release12 and onward

Beyond LTE-A: MediaTek’ s view on R12

Potential Technologies and Road Map for LTE Release 12 and Beyond

Technologies for Rel-12 and onwards

KDDI' s Views on LTE Release 12 onwards

A view on Rel-12 and onwards from an operator’ s viewpoint

UE AAS (Active Antenna System)

LG’ s view on evolution of LTE in Release 12 and beyond

New concept to maximize the benefit of interference rejection at the UE receiver: interference
suppression subframes (ISS)

ETRI

CEWIT

CMCC

IPWireless
Vodafone

Sprint

U.S. Department of Commerce
ZTE

Motorola Mobility
China Telecom
SHARP

Hitachi

MediaTek

ITRI, HTC

Samsung Electronics
KDDI

Softbank Mobile
Magnolia Broadband
LG Electronics

Broadcom
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http://www.3gpp.org/ftp/workshop/2012-06—11 12 RAN_REL12/Docs/RWS-120016.zip
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Source:  Cisco Visual Networking Index: Global Mobile Data Traffic Forecast Update, 2011-2016
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