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High Speed Close Proximity Communication Technology
Moon-Sik Lee(moonsikleefetri.re ki)

High Speed Close Proximity Communications - 10 cm World(Zing)

* A close proximity communication technology that provides up to 3.5 Gbps data rate within 10 cm with a low power
consumption under 100 mW

Low Energy and Giga-Rated BB Modem & RF I Services Roadmap
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* Wireless data storage(wireless USB, wireless SSD)

* Kiosk downloading, subway ticket gates

* Mobile devices: smartphone, wearable devices(watch, wrist band, badge, etc)

* Smart cards with tag information(music, movies, games, toys, education, etc ]
= Smart posters, guidance tags, media magazines & books

Concept

Service Offering

© High-speed wireless communication technology within 4 inches

» Simple cost-effective technology with Llow-power consumption in 60 GHz unlicensed band

* Touch & Get operation - easy and intuitive

© Wireless power transmission to a device without a built-in power source

* Device-to-device communication capable of accessing loT-related information from the devices
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Comparative
Advantages
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LTE-Based Small Cell Base Station SW Technology

Jee-Hyeon Na(jhnaetri.re ki)

LTE-based Protocol Stack SW for Small Cell Base Station and Development Environment SW

o [ TE-based Layer?/3/3+ Protocol Stack SW & windows based small cell SW development environment SW

o

Small Cell Architecture

Service Offering

© JGPP Rel.8~ Rel.10 Compatible Small Cell Base Station SW
- MAC/RLC/PDCP/RRC/SZAP/X2AP/GTP, Carrier Aggregation, SCAPI Support
© Radio Resource Management Algorithm: (oS based Scheduler, Call Admission Control
e Distributed SON Algorithm: PCI Collision/Confusion Detection, Automatic Neighbor Detection

Comparative e Flexible SW Framework for minimizing HW dependency
Advantages © Easy to use SW development environment
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* Flexible Software Architecture
— Universal Interface, Hardware independent architecture,
Flexible multi-threaded processing

e Smart L2/L.3 Protocol Stacks

— 3GPP Rel.8~10 compatible MAC/RLC/PDCP/RRC/S1AP/
X2AP/(M2AP)/(LPPa) protocol

— Support flexible bandwidth(5/10/15/20 MHz bandwidth)

— SCAPI(2) compliant MAC-PHY interface

— 8 UEs scheduled per TTI(4UEs in DL and 4UEs in UL)

— Carrier aggregation

— eMBMS; MBMS Reserved Cell,

— Zero-Copy user plane for high performance

— Flexible and robust user mobility: S1 handover, X2
handover

— Supplementary L3 functions : PWS(Public Warning Service),
CSG(Closed Subscriber Group), Hybrid Cell, CSFB(Circuit
Switched Fall Back)

e Smart Radio Resource Management
— Dynamic call admission control,QoS based radio bearer
control
— Dynamic resource allocation including power control, link
adaptation
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Power Amplifier for Small-cell Base-station
Bonghyuk Park(bhparki@etri.re.kr)

Power Amplifier for Small-cell Base-station

* Power amplifier for small-cell base-station  Modem-independent envelope tracker
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© Mid-band power amplifier covering 1810~2170MHz

Service Offering * High-band power amplifier covering 2620~2660MHz
* Modem-independent envelope tracker

o Low Cost(PA] : Wideband power amplifier
- One amplifier covers the dual-band
» Performance(PA) : High linearity without additional linearization technique
o Simplicity(ET) : Self ET operation makes an ET system simple and easy to use
« Performance(ET) : Power-hungry envelope DAC and ET-related signal processing are not required

Comparative
Advantages
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o ASMIZ Mid-band power amplifier
o ASNE High-band power amplifier
* Modem-independent envelope tracker
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* Mid-band power amplifier : 1,810~2,170MHz

o ABM Z Indoor ABA 7|X|2S ko] 22 9710j w2t AR * High-band power amplifier : 2,620~2,660MHz
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HdiMo 2 &7k, LAN DASDistributed Antenna System)2f 22
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* Modem-independent envelope tracker

Dynamic
amplitude
shaping

Low-delay E'M“ g Predictive
envelope ] delay
extractor _J controlier

Delay
‘compensation

¢F —|  Signal .9 ETPA
X

HE7|Ee| F2UE

I D2/AE LI=E 5ZA7I= E58 H |

TS power amplifier A7 @ SHLtQ| power amplifier2 271 CH
o
7

2Hcto] NS X2|Q envelope
0| supply modulator 7|

{=]
&l =21 envelope tracker :

0-analog converter(DAC)7F 2R
s 3:. HUXZEC R HIZUA Jtset

I 7|&29] MM Ar2(Mid-band power amplifier) I

00B package | GFN package | COB package | QPN package
Frequency [MHz) 18101870 2110~2170
Gain [0B] 208 05 282 283
Q-current [mA] 210 210 197 197
Psat [dBrr] » 33 )33 )33 25
PAE@PIB | )354% | )344% | )332% y321%
ACLZ; il [P -8 -48 47
ACLR@25Bm| 43 425 -3 -4
PAE@25cBm | ) 15% ) 14.5% ) 155% ) 14%
VDD ] 5 5 5 5

I 71&2| MM At(High-band power amplifier) I

COB package | QFN package | COB package | GFN package
Frequency [MHZ] 26202660 2110~2170
Gain [cB)] 267 248 282 283
Q-current [mA] 210 196 197 197
Psat [dBm] )33 325 )33 25
PAE@PIJB | )366% 3560% )332% ) 321%
ACL:B% B -46 -18 -47
ACLR@25dBm|  -435 -40 -43 -41
PAE@250Bm | )162% ) 187% ) 15.5% ) 14%
VoD M 5 5 5 5

I 7129 MM A (High-band power amplifier) I

~71.6% @ LTE 10MHz

e ET modulator £ :

LTE 10 MHz
PAPR 7.5 dB
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20164 122t
20164 12842
2016 128

e Mid-band power amplifier :
e High-band power amplifier :
* Modem-independent envelope tracker :

o AR Mid-band power amplifier
o ASMIR High-band power amplifier
* Modem-independent envelope tracker
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tracking power amplifier
mepd-EN X 5270
s |mous o am | oz |06 |
= M;‘r_ = == = 0032244
SIPSeN|
= M ASKE| B | - 10 -2016 -
=4 St
EC |y 2= | oosgio | '

ut - ojcjojeina 357

S
k>
=
4T
O
o
k-




7IEME 20 H 7IEe AEY

71&0| MBEl= MZ/MH(A

I ugzy 1

o ABM HEO| SNRE0| X
« 0ISEAIS HE|o| 1ES S4 A7/ X8

siie ME/MHIA AE A2 H L2l S&

I AE A2 2 85 Mah(AsMd 7|x=) |

o M| 7|X|=E | AIEES 153 3989 S| 20N ST 59%
o NRES 7|25 20U0ll= 530 Zaf 420 0|2 XY}

o AT AIE2 15 X 0|5 5S4 BH|AEQ| 7%2! 27,69 H
TR0l 204 15%21 799 EEiz2 BI85t oz Fat

M7 olSSA FH [YE tiE TY)
(9] - gtk &2y)

, CAGR

T 2015 | 2016 | 2017 | 2018 | 2019 | 2020 ‘('1%—6320)

oG | 3778 | 2445 | 1509 | 1085 | 723 | 497 | -3330

cyey | 0| 10814 8608 | 6740 | 5025 | 3681 | 2556 | 2510
=l

7Ix1= ;E& 17873 | 20920 | 26,398 | 31620 | 35605 | 36570 | 15.40

A7) | 32465 | 31973 | 34737 | 37699 | 40000 | 30623 | 410

A8 7|RI2 | 2755 | 3910 | 5313 | 6527 | 7468 | 7882 | 2340

@8 | 4500 | 4571 | 4671 | 4930 | 5204 | 5535 | 380

sl | 30810 40463 | 44721 | 29156 | 52681 | 53040 | 590

% &X : Gartner, 2016.3
I Al 72 2 85 M (Envelope Tracker) |

» Envelope tracker(ET) AIEE MZ MA=l B2 AROZ M of
Z iPhone, Samsung Galaxy, LG ADIEEZS H|Z510| 2|2 &
AEl= High-endZ LTE ADIEEO| A&E D QIOH, &5 mid/
low-end ADEEJIX| H2HE ZHO2 o4ED US. 2 AIF =
Ab RI20]| M2 ET 22 AR 2014E2E 2018E7(X| 5 =
QFof 35X 3 HE AXS FHT A= MYL|n U

[to6Market focus: wireless

Envelope tracking market to
exceed 4 billion units by 2018

Nujira $3bn mark five years as
envelope tracking becomes ubiquitous for 4G smart-phones.
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