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2. BB E Rkt st

1946 F - E=EEBREEH AT (AT&T) #H F1TEERERE (MTS) - MTS ARIGHE 85
SIS B R AR IRERTEHE (PSTN ) 538 - MTS PHREZREENZETR - BIE—KER
A7 OJLIERAR - 1964 F - AT&T # FEES0ET 2 E TIRFRVSCETENBRE R4 (IMTS) -
ENEHOMERF#ER - ' EREEBRERRIESHN - TAIBEBRAZE  BERIMESD -
FREB 7 ARNNEELFER - F5—HK (16) ~FIHR (2G6) =1 (3G ) MERTHNSE
M (4G ) BEMEBEMALZENA—RRH Y ETEMRENEN - BEL2MRRAERE - T
BEEBHWINEE - HA - 500 (5G ) BIIEERFHRMAGIPEE - 55—{E 56 NR BRA4
FRETHIIR 2019 FIR AL - WG 2020 FETARIEELE - FHar FHIRY 5G BB RFE=E - 78
B - BRI EETT -

c A

Standards:

' 5G
3G Features:

Standards: p .
Loe-Term Evolution (TE) Enterprise connectivity
g M2M versality

2G ‘ Fea;ures:

Standards: e 10T readiness
s — High speed internet access . .
UMTS & EV-DO Expanded carrier aggregation

; ) IP based packet switching Millimeterwave support
Standards: Features: MIMO

GSM and CDMA Mobile broadb.ancl . Carrier Aggregation
GPS and Location services . .
Features: HD media streaming

Standards: Digital voice service Multimedia Streamlng. Protocol Extension:
NMT,AMPS and TACS Encrypted communication Seamless globall roaming LTE-A (Cat 6, Rel 10)
Features: Limited roaming Protocol Extension; Release 11(Cat 9&10)
Analog voice service only SMS & MMS messaging HSPA."' (3'?6) LTE-M

Protocol Extension: Mobile WiMAX(3.75G) Release 14

GPRS(2.5G)

CDMA 2000 (2.5G)

EDGE(2.75G)

FREBEEAEBENEGEDT -

! https://www.britannica.com/technology/mobile-telephonettref1079045

2 https://www.ericsson.com/assets/local/mobility-report/documents /2018 /ericsson-mobility-report-june-2018.pdf
3 https://kb.accelerated.com/m/66701/1/708211-a-brief-history-of-mobile-networks
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1 BEAWEE LGRS
TEHEIZREELAEEN T THEE/ T ESEREETER

3.5G/DC-HsPA+ [l 42.2 Mbps

4G/LTE
AG/LTE Cat. 4 150 Mbps
4G/LTE-A 1000 Mbps

5G 10,000 Mbps

2 BEAPBRARBIBREEE
TE¥ 4G M 5G MM BRI IRAE (225K ) EITLER © °

4G (Fourth Generation) 5G (Fifth Generation)
1Gbpse———  peakDataRate @ 10 Ghps
2Mbps to 1Gbps 0——Data8andwudth _______ r——o 1Gbps and higher as per need

_____________________________

_____________________________

30b/s/Hze———— | Spectral Efficiency ]:———0 120 b/s/Hz

Transmission Time Interval }-——. Varying (100 ps (min.) to 4ms (max.) )

10 ms (radio) @ Latency L g <1ms/(radio)

_____________________________

_____________________________

350Kmphe | Mobility = 500 Kmph

1000/Km2 @ — | Connection Density — 1000000/Km2

2to 8 GHz .——_E Frequency Band ———e 3 to 300 GHz
Horizontaland verticale—{ Handoff __________ i@ Horizontaland vertical
All IP network .——ACorenetwork ________ L o FlatterIP network, 5G network

interfacing(5G-NI)

3 4G 715G A MAELLER

4 https://www.gorvo.com/design-hub/blog/getting-to-5g-comparing-4g-and-5g-system-requirements
> http://www.rfwireless-world.com/Terminology/4G-vs-5G-difference-between-4G-and-5G.html
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3. Bk 5G ™i5H

5G MBI REFERNR TS L 56 SZEAVEBEEFRERVEIE - £ 56 M EEm R ZE -
FRETHEAR R BAREER 56 EEFHNFIKRERAK - ° 23K 5G XilthiZE 2018 FiEFT
324 {837 - TA5TE 2023 FiEZ 1054 83T - 2018 £ 2023 FHIEMNESFIBRE ( CAGR)
1575 26.6% - ' 59N - 5G TIHMARTEEHEH 2020 F A 539.3 EETTIERE 2025 FH) 1232.7 &
En EEFEEER 18% - °

£ 2018 £ & 2022 FHAR - FE51 23k 5G AR BETHIHIF 454 %NESFILERIEE - °
2020 £ 5G EER i TETB1E 28.6 E3=7T - 3l 2026 &F - ZEBETEFTIFES 337.2 8=t °
2020 F£F 2026 F 7 BENESEEEEXRE A 50.9% -

RIBEERVENE - 3l 2023 FIK - 5G AFHERER 108 - WRKBZEEIK 12% U LA
O - #FER - 2023 F1b3 48% B ENFH FHFIETS 56 2f5 °

34% 21% 48%
47%
India Middle East Soutth East Central and Latin North East Western North
and Africa Asia and Eastern America Asia Europe America
Oceania Europe
B Other CDMA-Only GSM/EDGE -Only B WCDMA/HSPA mITE B5G

6 https://www.marketsandmarkets.com/PressReleases/5g-technology.as

7 https://www.marketwatch.com/press-release /5g-technologies-market-2018-global-analysis-opportunities-and-
forecast-t0-2023-2018-07-03

8 https: //www.prnewswire.com/news-releases/5g-services-market-worth-123-27-billion-by-2025-850713278.html

9 https://www.prnewswire.com/news-releases/global-5g-testing-equipment-market-report-2018---forecast-to-2022-
300670290.html

10 https: //www.marketsandmarkets.com /PressReleases/5g-technology.asp

11 https://www.ericsson.com/assets/local /mobility-report/documents/2018/ericsson-mobility-report-june-2018.pdf



https://www.marketsandmarkets.com/PressReleases/5g-technology.asp
https://www.marketwatch.com/press-release/5g-technologies-market-2018-global-analysis-opportunities-and-forecast-to-2023-2018-07-03
https://www.marketwatch.com/press-release/5g-technologies-market-2018-global-analysis-opportunities-and-forecast-to-2023-2018-07-03
https://www.prnewswire.com/news-releases/5g-services-market-worth-123-27-billion-by-2025-850713278.html
https://www.prnewswire.com/news-releases/global-5g-testing-equipment-market-report-2018---forecast-to-2022-300670290.html
https://www.prnewswire.com/news-releases/global-5g-testing-equipment-market-report-2018---forecast-to-2022-300670290.html
https://www.marketsandmarkets.com/PressReleases/5g-technology.asp
https://www.ericsson.com/assets/local/mobility-report/documents/2018/ericsson-mobility-report-june-2018.pdf
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42023 FBWBENEBEMRARAAHGE (55 : BIIfE)
1B IHS 35 - 5G #&1E 2035 FAIE 12.3 BRETHNENEE LS - SEFEZIRERELH
4.6% - RIEERE 56 WBRARTZE - IEEEENHET 3.4 BE%T ( HBEEEN 28% ) -
BEFID  IFELOEESEEMMENEDY (11.5% ) - MBEFRPRE (2.3% ) - -
£ 2035 & © 5G THXELTH) 6. 5%EHETHD RN QKA (BT )  BREFEZHHRE
EEHBHBELN6.4% -

= 12015 FEIREEEH) (KR : IHS)

5G-enabled output Percent of industry

Industry (in Million) output
Agriculture., forestry & fishing 510 - 6.4%
Arts & entertainment 65 . 3.5%
Construction 742 - 4.7%
Education 277 [ 3.5%
Financial & insurance 676 - 4.6%
Health & social work 119 I 2.3%
Hospitality 562 B 4.8%
Info. & communications 1421 - 11.5%
Manufacturing 3364 . 4.2%
Mining & quarrying 249 . 4.1%
Professional services 623 . 3.7%
Public service 1066 [ 6.5%
Real estate activities 400 B 2.4%
Transport. & storage 659 - 5.6%
Utilities 273 F 4.5%
Wholesale & retail 1295 . 3.4%
All industry sectors 12,300 Average : 4.6%

B8 - IHS FERI - 5G B ENEMEEH#ETE 2035 FRRELSE 3.5 BEZTHWA - THZH
%1% 2200 BELIEREM -

7 22035 £33k 5G BE#EH L MERBIER ORI : IHS)

Employment

Country USD (in billion) (in million)
China B oz B oso
United States I 719 B 340
Japan - 492 . 2.10
Germany I 202 I 1.20
South Korea I 120 } 0.96
France | 85 | 0.40
United Kingdom | 76 i 0.61
12 https: //cdn.ihs.com /www /pdf/1FRest &8I —5(!,..V§99 act!, $0

13 https: //www.qualcomm.com/invention/5g/economy
Global Total 3500 22



https://cdn.ihs.com/www/pdf/IHS-Technology-5G-Economic-Impact-Study.pdf
https://www.qualcomm.com/invention/5g/economy
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UESh - EEIRIPEIRE 5|98 5G B EAS L - REBBEB DA/ 1.2 B8F=
REM 28% ) Fl 1.1 BESIT ( GEIK5G REM 24% ) -

30%

25%

20%
15%
10%
5% I
1 1 ¢ =

0%
United China Japan  Germany United South France Rest of
States Kingdom  Korea World

5 ZEF19 5G BEMEF HMEARZ L (2020-2035) (RIE : IHS)

13

=750 ( 5EIK5G

1st
2nd
3rd

EFTHEBHNERILERESE

B 5G HIHTELL 48.65%MESE

EBRERER - 8515 2025 £

2020 F£MY 1.7 B=TTiERF 12.5

I ' BT - "IERSHE - F 2028

China South United Japan United Germany France Canada Russia Singapore
Korea States Kingdom

14 https://www.prnewswire.com/news-releases/global-5g-market-analysis-and-forecasts-2018-2020--2025-mergence-

of-new-enterprise-industrial-and-residential-use-cases-in-the-near-future-300683651.html



https://www.prnewswire.com/news-releases/global-5g-market-analysis-and-forecasts-2018-2020--2025-mergence-of-new-enterprise-industrial-and-residential-use-cases-in-the-near-future-300683651.html
https://www.prnewswire.com/news-releases/global-5g-market-analysis-and-forecasts-2018-2020--2025-mergence-of-new-enterprise-industrial-and-residential-use-cases-in-the-near-future-300683651.html
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F - 5G BN RIS FIRLEL EZEIR M 1.3 BEETHA -

6 ZEI¥ 56 WEHERLER RIR : CTIA)
£ CTIA ((AREHEFBENEENEREHS ) WIET - Analysys Mason RIBIEFE FIEHE
AEUER ~ EFRREMBUT AR IFIM 7 10 BERER - RIBFEAREE 10 EREKETHS -
LGB P9 B AR 5G ZEHELAF - 16 WS RH PRI D AIBHESE—ME AL - EEMEARE
BEEE -

5G Ffa &

HED SHHE G EENSEANFTBRRBEARE 3 BT (348 £57 ) A ERIEE -
17

RESEYBER R TENH TS LT SAERF IR ESSERR S REEN
HESAR B4 (OEM ) B4 - EAEIE 56 NR 2 3GPP release 15 14 H75 8 ik
SAIERED

MR EEAE 5G FHEBR 2.275% ; M
RBZET (3G /4G /5G ) FHEBM 3.25%°

BB EREZOENWEEE 56 / NR 2RI FH 5 ETHENE - ERHEBI T -
BUERAAREESTE 56/ NRZEAHEFH 2.5 ZTHEE -

IR¥Z Strategy Analytics R34 - 7E 2025 FigESE 200 {83 cH 5G EFEFHAHFOER -
Hoh  SERBESBE ¥ LEHER BUENHEETD —HKEES 3% -

industry-2028/

16 https://api.ctia.org/wp-content/uploads/2018/04/Race-to-5G-Report.pdf

17 https://venturebeat.com/2018/08 /21 /nokia-caps-5g-royalty-at-e3-as-mobile-industry-seeks-licensing-peace /

18 https://www.qualcomm.com/media/documents/files/qualcomm-5g-nr-royalty-terms-statement.pdf

19 https://www.ericsson.com/assets/local/tech-innovation /patents/doc/frand-licensing-terms-for-5g-nr-in-3gpp-
release-15.pdf

20 https://www.businesswire.com/news/home/20180830005532 /en/Strategy-Analytics-5G-Phone-Royalty-Payments-
Generate



https://newsroom.intel.com/news/intel-study-finds-5g-will-drive-1-3-trillion-new-revenues-media-entertainment-industry-2028/
https://newsroom.intel.com/news/intel-study-finds-5g-will-drive-1-3-trillion-new-revenues-media-entertainment-industry-2028/
https://api.ctia.org/wp-content/uploads/2018/04/Race-to-5G-Report.pdf
https://venturebeat.com/2018/08/21/nokia-caps-5g-royalty-at-e3-as-mobile-industry-seeks-licensing-peace/
https://www.qualcomm.com/media/documents/files/qualcomm-5g-nr-royalty-terms-statement.pdf
https://www.ericsson.com/assets/local/tech-innovation/patents/doc/frand-licensing-terms-for-5g-nr-in-3gpp-release-15.pdf
https://www.ericsson.com/assets/local/tech-innovation/patents/doc/frand-licensing-terms-for-5g-nr-in-3gpp-release-15.pdf
https://www.businesswire.com/news/home/20180830005532/en/Strategy-Analytics-5G-Phone-Royalty-Payments-Generate
https://www.businesswire.com/news/home/20180830005532/en/Strategy-Analytics-5G-Phone-Royalty-Payments-Generate
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4. 5G iy

& 7mE 56 WEXK - X ABR R 7 il SR BRI - LUNEn B ZE B © 56
RORA S -

4.1. B
BRI REN AR ST KENEREREZZ— -

2016 & 4 BERBE 2178 RAN E&TM L RACKFZHELREK ( R1-162199 -
Waveform Candidates ) * B/ 5G FUAEEBMAESR - £ RAN BiE Lrtim L SEEK - fINEIER
SRR - RONHAZEBER - SRE MIMO SR RR/NEIENIE (small cell ) #E - IR
BREZIRAFPEIESINELE (PAPR) K - BEEIEE  ERERAESIRAFNE
PAPR BT -

BUMEBLEER  FLEHRE T ARERRNKE - REBENKEZEZIURRLIMER
BERRTEZMER OFDM B &R -

BERRTEIZEARECHKRT - BEHK QAM ~ BFIKANITE - EHK DFT #&58 OFDM
’:FE

( SC DFT #%%& OFDM ) F1Z & DFT-OFDM ( ZT SC DFT - #&$& OFDM ) % -

E1% OFDM MZEEOK T, E 2 R EIRAIAR ER 7R ( CP-OFDM ) ~ BRBKZH K
(UFMC) - 5 CP-OFDM ( FCP-OFDM ) -~ JE)X OFDM ( F-OFDM ) - BN #R#4HZEIK
(FBMC) - BEE/21E%ER (GFDM) - &-OFDM ( W-OFDM ) F%&45H5= ( Unique-word )
DFT-1&%8 OFDM ( UW-DFT-S-OFDM ) & -

2016 & 8 A,3GPP B R IRABIRAIR-1EXDIEE A ( CP-OFDM ) fE4A 5G New Radio
(NR) LT8R A NTHERM EZEERT -
CP-OFDM EE LU N EAfRFI14E Waveforms

° *Eg%%?ﬂﬁiﬁq .CP-OFDM
@® DFT-s-OFDM
o

Others
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BERE®RE

)<I

ERPPELER (HRIEEMERESHEAMN TOD AIZREE )
o RESHBUMNNZS SRR MESREMZ RN

BMEEEESIRIEIEIER D EE A ( DFT-s-OFDM ) #IRZFAMR 27D 40GHz RI1E 8178 =
%8 (eMBB ) 178EEE -

4.2. SEIEHRTS
BERRRERBHNRESEER NVEBRRNARERZLER - BLEHREEHMITMN

mRENE - WAETRE - LRFEASE (flU - ABEEE - BE - TSNS ERER) 5 -

3GPP TS 38.212 &% 7 o] AKX 5G NR #9438
BERSEERBT - 3GPP TS 38.212 #:#7 5G  Channel Coding
%%ﬁq]'fﬁﬁﬁ POIar E%%Dfﬁgrg%f%ﬁz%@ ( LDPC ) lanHH l Polar coding
W5 - £ R1-1700979 & - CRC E#BEN1H{E ( CA-Polar) ‘ , , ,
® Low density parity check (LDPC) coding
WBAEAIB(ERS ( PC-Polar ) #IiR R ERIBEAREN
BEHF R - HtASNAREBER L Turbo BHEE
BIERIBERBIEESE -

l Other coding techniques

£ 5G 245 - EEUBBEEF S LDPC 4RSI AZTRIAHR LTE BUBBER turbo #RAE -
LESh - FEFEFHIEERE M Polar 85 -AZTRIAHR LTE #Z2H@E R B IRl 7o 2 ieh (Tail-Biting
Convolutional Code, TBCC) °

43. BUFE

ZURMERERBNAAEENRRRTAR - SURMAHSERPHRAAHKEREHE
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5G ZEEMREHRUNZIUFE - —BEZIERZI (OMA) - 5—EBEIFIERXRZI (NOMA) -
NOMA nFFREIREEZR—EMFRE (UE) WER—EREIE - MERFENRE - JAEsE
B - NOMA s BTN R K& S 55

Multiple Access Schemes

® Non-orthogonal multiple
access (NOMA)

¢ Resource Spread Multiple Access (RSMA)
Orthogonal Multiple ® ° Sparse code multiple access (SCMA)

Access (OMA) e Multi-user Shared Access (MUSA)
¢ Low Code Rate and Signature Based Shared Access (LSSA)
Time Division Multiple Access (TDMA) * « Interleave Division Multiple Access (IDMA)
Frequency Division Multiple Access (FDMA) o « Interleave Grid Multiple Access (IGMA)
Spatial Division Multiple Access (SDMA) ° « Pattern Defined Multiple Access (PDMA)

¢ Low density signature vector extension (LDS-SVE)
¢ Non- orthogonal coded access (NOCA)

¢ Non-orthogonal coded multiple access (NCMA)

¢ Low code rate spreading (LCRS)

4.4. ERZEG

Enhanced Mobile Broadband

Gigabytes in a second
3D video, UHD screens

Work and play in the cloud
Smart Home/Building
Augmented reality

Industry automation

Mission critical application,

e.g. e-health
Smart City Self Driving Car

Massive Machine Type Ultra-reliable and Low Latency
Communications Communications

7 ITU-R M.2083-0 ( 09/2015 ) &=
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ITU-R M.2083-0 Z:ZZFEF 1 IMT 2020/ 5G WERZEAIMWMT

IBIRITENESE (eMBB ) : TEIRERR Y UABPONAFHEZSRIEANS - IRFBNEE
MFEK - TEEBFBRAOFEEIMEEL TIBBRTHRE - R T HIRANTHRIERRREHREE
MEREME R PEERR I - BEBTHRERASSERGIMNERRINEK - 2~
RESRET —RIBEEAEEKRNORS - AINIESHBEEMNEZ, - BREE - BIEREASHP
BENRY - FEIFESHEBZRE  MBEBHUMNERE  THRFPHEBEERXRSRESEEN
R - WRENEE  FTEREBENTISEEMY  HREAHBERMELL - AREBERTFE
AKIRES - B2 - BB - LM EHBEERREX -

ERAI el TREENEERRENRREG - BhEEFIT - ESEHEPHE Use cases

eMBB
NEEVBE (mMMTC ) : ZEARAINGEHERBBEAEHEEZRR

'
- ELRXFEESEHEHVENIFEESEMEE - KBEFTEEIMFELER @ URLLC
o

BIFERNEMSED
mMTC

Peak . import User experienced
data rate data rate

Enhanced Mobile
Broadband

Area traffic

Spectrum
capacity

efficiency

Network
energy efficiency

Massive Machine
Type Communications

Connection density Latency

8 R ITU-R M.2083 (R ERE HiteE 1>

21 https: //www.etsi.org/technologies-clusters/technologies/5g



https://www.etsi.org/technologies-clusters/technologies/5g
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45. LBABADRLOMEERMAE (UCNC)

UCNC E— B HNEGEAEZR - SREHBMDUNE ST
Nl EE R BP RS OME/NE ( Hyper-cell ) HIZIHE

User Centric No Cell (UCNC)

® UCNC
UCNC EBLINER ® ECO State
o RV EEHEESHEE ‘
® Grant Free Access
. HOHERRIEE |
® Hypercell
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22 https://www.telefonica.com/documents/737979/122393301 /PR TEF Huawei 5G.pdf/311dd3c2-cac5-4f7f-b65f-
b434c760b5c3?version=1.0

23 https://www.sdxcentral.com/articles/news/telefonica-huawei-push-no-cell-5g-concept/2016/11/

24 https://ieeexplore.ieee.org/document/6736761



https://www.telefonica.com/documents/737979/122393301/PR_TEF_Huawei_5G.pdf/311dd3c2-cac5-4f7f-b65f-b434c760b5c3?version=1.0
https://www.telefonica.com/documents/737979/122393301/PR_TEF_Huawei_5G.pdf/311dd3c2-cac5-4f7f-b65f-b434c760b5c3?version=1.0
https://www.sdxcentral.com/articles/news/telefonica-huawei-push-no-cell-5g-concept/2016/11/
https://ieeexplore.ieee.org/document/6736761
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9 RF %G TIERIE ( 2K)R : MathWorks )
4.7. IZHEEHBNIZEN (LAA)

REHPE (LAA ) BRAZEEESC WRRERE - LAARESFHRAPRHEZANE
SMEBEIRTT - LAA BFIERPEBRECARREERENR - B2 LTE I8t - IR 5GHz S&F
OIRER AR Ol SRREMRAS S - W/ \EEMIE e L ERESEE -

LAA BRI FF Ol 4R5E ( 5GHz $a%-ISM $E75 ) IR HERIMVARARSARE - ISM - T 3% ~ BIEH]

Carrier
N aggregation

— — Licensed Anchor

(400 MHz - 3.8 GHz)

5

- df -mime-for-5g
a e HAuttioh - id:-bea ing |
e zsF8 = = 2., UHOLIN NS HUHLL
If no signal is sensed based on ED threshold, then go
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- | Busy | Wait

cca Il ecan JRRRE:-- 1 . eCCA-Extended CCA
> If channel is busy (CCA), then wait for it to become
clear. Once it is clear, wait for a random number of

10 LAA TERIE (KR : =38 )



https://futurenetworks.ieee.org/tech-focus/march-2017/massive-mimo-for-5g
https://www.mathworks.com/help/phased/examples/introduction-to-hybrid-beamforming.html
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At A 5G network slicing #EcHE —
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band Internet
Machine Retail
-to- Shipping

machine

Manufacturing

Reliable Automotive

low Medical

latency Infrastructure

Others Other

applications

IoT: Internet of things n etWO rk

27 https://5g.co.uk/guides/what-is-network-slicing/



https://5g.co.uk/guides/what-is-network-slicing/
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28 https://www.sdxcentral.com/5g/definitions/5g-network-slicing/
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4.11. X (mmWave )

29 https://5g.co.uk/guides/small-cells-hetnets-5g/

30 https://www.cisco.com/c/dam/en/us/solutions/collateral /service-provider/ultra-services-platform/5g-

vision-series-small-cell-evolution.pdf



https://5g.co.uk/guides/small-cells-hetnets-5g/
https://www.cisco.com/c/dam/en/us/solutions/collateral/service-provider/ultra-services-platform/5g-vision-series-small-cell-evolution.pdf
https://www.cisco.com/c/dam/en/us/solutions/collateral/service-provider/ultra-services-platform/5g-vision-series-small-cell-evolution.pdf
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| ' l l 3D beamforming and beam tracking l
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\Nﬂw / l l
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https://www.qualcomm.com/media/documents/files/white-paper-5g-nr-millimeter-wave-network-coverage-simulation.pdf
https://www.qualcomm.com/media/documents/files/white-paper-5g-nr-millimeter-wave-network-coverage-simulation.pdf
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oo
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32 https: //www.slideshare.net/3G4GLtd /beginners-5g-numerology
33 https://www.ericsson.com/research-blog/device-device-communications/



https://www.slideshare.net/3G4GLtd/beginners-5g-numerology
https://www.ericsson.com/research-blog/device-device-communications/

Clarivate Analytics 27

15 ERHERITREE (HR : Bus)

4.14. EL{th#%1ifG

R LR gh - DU 1io¥ 5G BttREE -

BEE BRI NEEEGEERNBRRIN - SEESBEERNIE - ARERE

SEABEREENNEREE - AREEME ZAMBTEHEARENEREES -

)lllﬁ'

H

RS ERBE | ICERME (SDN) 2—EEATCRAEIREERETESNEPE
&l - S RIURRET HARRERE A - REEEMABREYREERHEZHEERER/BMES
BEE A - *° SDN RBUEHERAR - BF - £PEE  KEYRARME - EREK
22 WHAHHRBESHFE -

H

AR TNBEE BHE  MEINBEESRHME (NFV ) RFrREBEEHEBRUAAEREREPIITNEE
BUUHEEFREARS  MBENEHETE LNBRE A D HE —RRRERE - R EDE
BEZEHHEMERNMBEEZ - MANFV OJEREBEFERES YRR MM - WAKRED

SR MBS AR REHN LR - ¥

22T : 5C nFtER—BE LR —KEE R RENEW - ERFEREE ( Electrical balance
isolation ) A1 RF B THEHRARTEEERETEIR 5G 28T - 56 TE T AL MEEER: - M
ESRRE NG - EMRFEHUEME - BDRKERIE - BN PERRT R - BRI TERBH -
38

EFREA  BERAEA (FWA) 2FEMERE S B RE AR ERRAAE - FWA
M HEERREIR - FWA RS REINEIZE RIaAEE - WEEEHERE HRERNS
SRR LHISBEMEEMAMEAFTKR - FWA SRR RAAH 5G REKIRIBRE RIS AR
SRRBAVMERE - EASXREFUEARIMNOERL - EMRSEBREN FNERE -

H

34 https://www.ericsson.com/en/ericsson-technology-review/archive /2017 /evolving-lte-to-fit-the-5g-future

35 https://www.ciena.com/insights /what-is/What-Is-SDN.html

36 https://www.opennetworking.org/sdn-definition/

37 http: //www.blueplanet.com/products/nfv-orchestration.html?campaign=X561615&src=blog

38 https://www.radio-electronics.com/info/cellulartelecomms/5g-mobile-cellular/single-channel-full-duplex.php



https://www.ericsson.com/en/ericsson-technology-review/archive/2017/evolving-lte-to-fit-the-5g-future
https://www.ciena.com/insights/what-is/What-Is-SDN.html
https://www.opennetworking.org/sdn-definition/
http://www.blueplanet.com/products/nfv-orchestration.html?campaign=X561615&src=blog
https://www.radio-electronics.com/info/cellulartelecomms/5g-mobile-cellular/single-channel-full-duplex.php
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39 https://5g.co.uk/guides/what-is-5g-fixed-wireless-access-fwa/

40 https: //www.marketinsightsreports.com/reports /091915307 /5g-for-fwa-fixed-wireless-access-2017-2030-
opportunities-challenges-strategies-forecasts

® KRMTEE - A NERTBRET


https://5g.co.uk/guides/what-is-5g-fixed-wireless-access-fwa/
https://www.marketinsightsreports.com/reports/091915307/5g-for-fwa-fixed-wireless-access-2017-2030-opportunities-challenges-strategies-forecasts
https://www.marketinsightsreports.com/reports/091915307/5g-for-fwa-fixed-wireless-access-2017-2030-opportunities-challenges-strategies-forecasts
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16 5G BT 2EMER ( 7R : 3GPP TR 22.804 V16.1.0 (2018-09) )
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https://www.lanner-america.com/blog/smart-farming-iot-5g-agriculture/
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42 https: //www.rcrwireless.com/20181009/5g/zte-kpn-complete-5g-based-precision-agriculture-test-netherlands

43 https://www.marketsandmarkets.com/Market-Reports/smart-agriculture-market-239736790.html

44 http: //www.futurecar.com /1913 /SPECIAL-FEATURE-5G-Will-Revolutionize-Cars-and-the-Networks-That-Support-
Them

45 https: //www.researchandmarkets.com/reports/4327961 /autonomous-vehicle-market-global-drivers



https://www.rcrwireless.com/20181009/5g/zte-kpn-complete-5g-based-precision-agriculture-test-netherlands
https://www.marketsandmarkets.com/Market-Reports/smart-agriculture-market-239736790.html
http://www.futurecar.com/1913/SPECIAL-FEATURE-5G-Will-Revolutionize-Cars-and-the-Networks-That-Support-Them
http://www.futurecar.com/1913/SPECIAL-FEATURE-5G-Will-Revolutionize-Cars-and-the-Networks-That-Support-Them
https://www.researchandmarkets.com/reports/4327961/autonomous-vehicle-market-global-drivers
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46 https://www.ericsson.com/en/press-releases/2018/11/ericsson-einride-and-telia-power-sustainable-self-driving-
trucks-with-5g

47 https://itpeernetwork.intel.com /5g-key-fully-realizing-connected-autonomous-vehicles/

48 https: //www.nokia.com/blog/will-5g-shape-emergency-services/
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https://www.ericsson.com/en/press-releases/2018/11/ericsson-einride-and-telia-power-sustainable-self-driving-trucks-with-5g
https://itpeernetwork.intel.com/5g-key-fully-realizing-connected-autonomous-vehicles/
https://www.nokia.com/blog/will-5g-shape-emergency-services/
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49 http: //www.carritech.com/news/5g-use-cases-energy-utilities-sector/

50 https://www.engerati.com/transmission-and-distribution/article /communications-networks-technologies/5g-
%E2%80%93-driver-next

51 https://www.engerati.com/transmission-and-distribution/article /communications-networks-technologies/5g-
%E2%80%93-driver-next

52 https://www.ericsson.com/en/news/2018/1 /new-partnership-with-fortum-in-finland

53 3GPP TR 22.804 V16.1.0 (2018-09)
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16.12 FEFT - RLFNEE 41 40 13 16 21 41 13 4 3 4 21 12 2 1 1 40 186 7 2 2
16.13 fEFR - 8T 13 9 13 1 9 101 13 13 2 2
16.14 fEFR - SExRE 30 16 98 4 6 3 4 9 1 1 30 9 10 7
16.15 E¥ - HB Y 1 1 1 1 Y a1 1 5 1 2 11
16.16 =¥ - &R 1 1 1 1 3
16.18 EfthfER
17.01 HRIBRE; FORKIRIE,; 1ZEELRE 13 4 1 3 8 13 1 2 5 3 8 6 4 4 3 2
17.02 EiiaRlsd s s 18 3 8 3 18 8 2 | 2137 ]2 3 2
17.03 fRFSRE 1 5 2 3 5 1 3 6 1 2 8 1
17.04 SEEMERER 9 7 4 4 2 19 4 2 2 2 5 7 4 1
17.05 Hfth 69 35 52 10 22 69 52 8 16 10 22 24 7 35 10 7 19

& 15 B&¥ Top5 EF#

RN ERBIAD
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HEBERNT Topl0 =X % 16 Topl0 ENEAREEEF A EZ BN ESLERR M
AN ELEEREE 2Bk ZEM RN
Iy
5 - TR T Lo E
R ESE 5
B EZBAEER N - IEAN - AR Top 10B2FEA EImRAGE MK # 8  F F o iw K 8. g
SAMSUNG 360 124 124 3 29 2
smET — — A Ta s\ 2 ==wex INTEL CORP =E B 7 127
AR r2REENREE HUAWEI hE 260 356 356 1 2 358
a5 QUALCOMM =E 609l 112
EIED BN - Topl0  cricsson IEE 293 3 250
N e . . NOKIA 5 143 64 64 82 4 215
A AZREAIM (#8E - (GelecTRONICS  EBE] 1332 8 8 34
ZTE == 157 10 246 246 2
hEFE A ) FZEM ( ZEF ) NTTDOCOMO INC [=Fi 1 12 12 163 11 6
SONY CORP =i 17 16 16 94 56 13
NS E AN
ABEEE - KZHRERE MEDIATEK INC =g 81 3 3 21
=E
AR R MR ERE e o —

=

x - EENTAZRIFHEOREEZBEEXHREEN -

NRER Y Toplo SMRANSENRERERE D - BRIAPFEASKEFRENBEZR
& - Lboh - RIBEREN F 2 HBEUREENENXERERIDHIEN - —EEAREEELL
REZBEHBIFRENDERK - R YARBEZI - BB Toplo EREAEEEE - PEFMEUNZ
NBIREMPIRVEIFT - EEMPBAML - ZBEASRERNSBEEEEES 7 KEXMFRE -
BRME Top10 BREEARNEE - EEATMEDE - SEMENEFERE M FIRYRIF -

£Ek ZE BRI =M

iy Iy

w© w©

il i K

= K i B B -

Top 10BBFIEA BIRME | # | K | iE oo R K D B8
SAMSUNG BR[| 425 334 425 55 334 3 22 1 13
INTEL CORP E S| 260 (469 235 260 80 87 235 41 2 469 40 8 [jg36l 124
HUAWEI e 621 385 230 621 78 86 230 385 38 36 |88l 1
QUALCOMM =E 119 644 96 119 92 79 9% [64a) 41 44 oSy 166
ERICSSON prkecc) 110 214 166 110 16 26 166 214 18 10 | 545
NOKIA By ] 158 210 224 158 33 42 224 2 210 2 3 425 31
LG ELECTRONICS B2 33 113 33 33 51 15 33 1 2 113 4 337 1
ZTE chE 244 46 41 244 10 13 41 46 2 221
NTTDOCOMO INC ~ B=A 67 45 54 67 5 89 54 45 1 6 178
SONY CORP BA 101 111 85 101 20 82 85 1 111 19 9 165 19
MEDIATEK INC =g 54 87 32 32 88 32
HTC CORP =g 27 35 32 2 12

= 17 Topl0 EFEAREEZENEAESBENENEREBEZR/ME S
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NEFER Y EMEARE (strength ) 247 - TILIEL - SENEFEmERS  BREE

ASENEE -
& o IS -

Wit REFNORINEE - THEHSZRFIKENBRANMRE 7 2R
ENEN B EBIFESNENBENFOSEN - TEERSERMtERETL 7 E

HfR:E - BUEHNEFNEERMITEESSRERE - LG ~ £/ - NTT Docomo N EEHZF] &
RERIAMOMRS - MRENSANBRERR/) - HIURE - EEESBRELEMSEERM

Recent, Low Strength Portfolios

LG ELECTRONICS

NTT DOCOMQ INC

Older, Low Strength Portfolios

Recent, High Strength Portfolios High Filing, Low Strength Portfolios High Filing, High Strength Portfolios
SONY CORP

]

L. SAMSUNG

QUALCOMM

Average Filing Breadth

NTT DOCOMO INC
. LG ELECTRONICS

Older, High Strength Portfolios Low Filing, Low Strength Portfolios Low Filing, High Strength Portfolios

SONY CORP

Average Technical Breadth

IP Analytics Strength Score IP Analytics Strength Score

g -

High Filing, Low Strength Portfolios High Filing, High Strength Portfolios

NTT DOCOMOQ INC

LG ELECTRONICS

/
‘\ QUALCOMM

(®)

SONY CORP SAMSUNG ©

Low Filing, Low Strength Portfolios Low Filing, High Strength Portfolios

IP Analytics Strength Score
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6.9. EBRAA T
TREHRHTETENZBEANBIRFHE - BFEL (REBSE ) B I XIZHENEN - H
REAE (KEREH ) MZ2ES (RESE)
7% 18 Top50 A K H EARARE
AN EXRRAEE AN EXBRAEEL
CHEN, Wanshi i KIM, Soenghun P s
XIONG, Gang 137 KO, Hyunsoo B 60
Luo, Tao 130 AGIWAL, Anil P 5o
J1, TINGFANG [ 125 HE, Hong B 59
NAGATA, Satoshi s YOU, Xiao-hu P ss
Jiang, Jing . 117 KIM, Younsun I 56
Gaal, Peter s CHATTERJEE, DEBDEEP [ 55
Xu, Hao Y OH, Jinyoung P ss
Li, Junyi I 107 ZHANG, Yu B 55
Niu, Huaning I 100 CHANG, Wenting B 53
Zhu, Yuan 100 LI, Rong P s3
SORIAGA, JOSEPH BINAMIRA [ 92 JANG, Jaehyuk F =
Cordeiro, Carlos B oa KWAK, Youngwoo Y
HAN, Seunghee EE! KWON, Hwan-Joon [ 52
Zhang, Yushu . 83 Li, Qinghua I 51
Ma, Jianglei B 78 Yl, Yunjung P s
WEI, Chao B 77 YIU, Candy P 51
TAKEDA, Kazuki o7 Kim, Taeyoung P so
FWU, Jong-Kae ) LEE, Hojae P so
LEE, Sangrim . 72 Onggosanusi, Eko I 50
NOH, Kwangseok ] QIAN, Chen F so
YU, Bin B 69 TANG, Hai P o
KIM, Kijun Y KHORYAEV, Alexey P s
Subramanian, Sundar l 63 XU, Changlong I 49
DAVYDOV, Alexei P e ZENG, WEI P s
KIM, Dongkyu l 61
6.10. $fiF ot

RETERER D ITEEFHEN R ERNFHR B -

ERER 756G —
B9 BRI & TS5 ARRY —
TENWEASHE -

ERIMIE -

“17 5G-Efi" &

ERE

WM R RZ RN -

LESECVEII
(EEELEEF PN

 RARTRAM - RIER B R A 20K

— 4543

® 19 F— RN BHRPABE
4E SRS

01 if7fZ

02 SEEARIS

03 ZHHE

04 FEFAZERI

05 UCNC

06 KIGHAMT

07 R HEERENIZEAL
08 ARETINAS

09 BTN

10 /NEUE bk
11 2K

12 2HFE SRS
13 A2 EERE

14 EREE

15 Efthisif

16 FEFA

17 Efth

01 SRR BI15 Hit
“16 FEFI" I E

B NRAIHEF -

739
513
567
403
119
2918
455
253
425
639
1218
666
2663
3141
1659
4062
972
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RZRBR L AR RRIR SRR E D i - ERATRISE - BB - KRR - KIRHE

MIMO - D2D EaH ANt zs BHEBAAEIRE - B9 - FEERSEE - REESE - WBREERARN
BEZXEZ 5G 2Big, g
VAN = WAN
A K20 B _MROBBEPHEN FEF -
—iRn4E ] HEE
01.01 {BIBHIEE- IEAS9) 4B/ (CP-OFDM) [ 146
01 5 01.02 EBNEEESHMEIATT D48 (DFT-s-oFom) [ 223
01.03 i P 427
02.01 PolarfB P o283
02 $EiEYRS 02.02 KB EZBICER (LDPC) 47AE F 207
02.03 Efth4RIS T I 100
e 03.01 JFIE3EZHE (NOMA) 339
03 BT 03.02 IE3Z%&4E (OMA) I o
04.01 BE4/TENESE (eMBB) [ 236
04 FEFAZEAI 04.02 ATEEMIEHE (mMTC) Fo133
04.03 SO S{EIEEES (URLLC) [ 303
05.01 LAFF AU RIS RUEEE (UCNC) I 86
05.02 ECOYREE 7
05 UENC 05.03 GIBHEEA I 13
05.04 #B/NE (Hypercell) I 16
06.01 AHRIEMIMO F o
06 FIGHHHT 06.02 SEEERARH I oss
06.03 ELMREIZHT I 1048
07 FEHERH BN HEEN 07 FEHEEHBIEEL P oass
08 {BERINEE 08 4BERINAE [ 253
09 fBEE A 09 48RRI A F s
10 /NBUELE 10 /NBUELS P 639
11 2K 11 2K 128
12.01 BE&FiE [ a8
12 2HECBEEEE 12.02 154518 [ 236
12.03 2SS YL
13.01 EEEHER B 1204
13 (SR 13.02 HES4ERNEE P o8
13.03 sR{&ZsR#E (D2D) iE:fl I 909
14 BRETR 14 EEEE =141
15.01 ERBSE AR } 152
. 15.02 fBRRINAERERFL 73
15 Rfteiseity 15.03 88T [ 253
15.04 T2 & I 1280
16.01 EE¥ - ¥ [ 194
16.02 FEEZ - RE I 2013
16.03 EE¥ - EIRH E ass
16.04 FEFR - ?%\fﬁﬁﬁ [ &7
16.05 FE¥ - AEEAIA RS F o732
16.06 ié’ﬁ% RS 1ee E se3
16.07 EE¥E - (RFRARE P e
16.08 EEZE - TH#BEaME I 393
16 FEFH 16.09 FEFE - 4BH48 I 99
16.10 FEES - YDFAONNIE, EERKETE [ 130
1611 % - BE Fm
16.12 FEFR - ZRFNE I 32
16.13 FEF - EEiH P ss
16.14 fEFR - &5 E I 83
16.15 EX - B I 546
16.16 EE2 - &Rl [ 67
16.18 EfthfER [ 52
17.01 sHRI0RMA; MEERISE; EENELRE [ 7
17.02 ExtraiAlstss s [ =
17 Eft 17.03 [RFERE I a
17.04 SEIEREIER [ s8
17.05 Efth B 756
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ERRD - ZIiTERIF Y ERAAERERRE (BTET ) METL - ReeRBENRIFEHRS
MEIE - KZEEIMTIRRI R EE 2016 FEFISIE - B 2016 FAREIFESED -

—aRo %A 08 09 10 11 12 13 14 15 16 17 18
01 iR 45 31 32 23 36 55 75 136 187 105 14
02 SEIE 4w 5 2 6 5 4 8 25 52 186 210 10
03 ZHUHE 6 9 5 6 7 7 57 132 215 113 10
04 FERZEHI 1 | 2| 2|1 1 11 224 160 2
05 UCNC 3 1 1 6 9 8 7 28 17
06 KARFZAHT 51 56 35 71 94 203 312 559 - 499 103
07 I HEEEBN AN 1 1 65 205 173 10
08 43K ThEE 1 1 2 4 4 5 7 13 8 124 5
09 ERRY A 2 1 36 240 136 10
10 /NEUE Mk 3 4 15 11 23 53 74 121 236 87 12
11 EH 9 91 66 81 93 130 139 170 212 120 20
12 2 FEcEHEEEE 4 1 1 3 2 4 21 81 379 164 6
13 {AlS e 16 25 26 40 51 91 242 597 024 495 56
14 EREE 45 36 31 32 64 110 332 [ 720 JE204N 545 22
15 Bty 8 13 9 22 18 54 141 347 690 341 16
16 FEFD 26 32 37 67 64 99 303 733 [JEESS76) 162
17 Hifth 2 10 8 14 27 43 78 164 336 237 53

* 21 BN BENEAPEREBEE

ERRP - RIBRFAHERPBERERE ( AFRE ) METL - XECRBRERERSRZH
Bl - AZRINERIRE 7 2016 FWSIEH - 5 2016 FRBEIFESED - URFEEAR
FRRVEFPFNHERIZESH - AEZEBARNPFNARED  UMBREETER % -
BRARFEBBM - alBR NENBRHER AFBEENBENSN X KRR ELERER -

—ihosa 08 09 10 11 12 13 14 15 16 17 18
01 K 1 27 8 132 123 121 140 174 294 407 455
02 SEE4RS 6 10 9 18 25 18 55 100 254 582
03 Bt/ 4 19 21 13 78 25 75 218 463 513
04 FERRZHI 3 2 4 1 3 1 6 142 583
05 UCNC 12 11 3 18 8 62 78 120 204
06 KAFHE1HT 32 103 101 141 194 341 586 1015 1638 2044
07 ¥ HERHEN AN 22 255 576 473
08 {AERINEE 4 6 9 26 17 31 53 317
09 AR 1 2 2 2 19 194 545
10 /NEYE g 9 20 18 54 63 155 279 440 534
11 2K 2 62 136 176 202 240 300 327 404 553 487
12 2B EEREE 1 1 8 2 7 15 79 392 930
13 {HBSEEE 10 35 45 50 154 206 380 1018 1879 30231
14 BREE 39 104 191 150 234 371 607 1426 264902
15 BT 4 29 46 23 104 170 221 571 1109 1877
16 FEFS 13 37 74 79 196 204 466 1193 2445 EEEEl
17 Efth 3 10 10 18 30 54 107 214 442 695

* 22 BN BENBRALARKEIBS
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RSP - 2 ITERRIFT Y BERAERREMEL - REBRBRNKRBEHRZNE -
BEFEIRNZUNFER - BEFRIEIRRIEFNPFANEREL  LHENBHBEAES
EHENENHEFERER)  RABLERGEREE  WHEXEB o EERERELERM L@

e 04.01 eMBB
e 04.03 URLLC

o 12.03 2HECEMIALEE

e 16.08 T EENL
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A

ok 08 09 10 11 12 13 14 15 16 17 18 ZXEAE (20167&)

01.01 fEERRILR- IERXDSEHEFE (CP-OFDM) 9 4 3 5 14 15 23 7 35 29 2 | 146 45%
01.02 BEBEEEEEERIESAIFAT D848 (DFT-s-OFDM) 34 25 22 7 11 7 4 22 54 37 [ 23 41%

RIRETRIRIER D IRE

01.03 ELAthiREH, 3 2 7 11 12 33 51 114 125 57 12 B 427 45%
02.01 Polarf 1 3 10 20 92 150 7 E 283 88%
02.02 R EZHERSESR (LDPC) 4RiS 4 2 5 4 4 5 13 23 8 57 3 [ 207 71%
02.03 EfthAmiEHaiT 1 1 ] 1 8 22 42 24 1 [ 100 67%
03.01 JFIERZEHE (NOMA) 1 4 30 75 125 91 9 F 339 66%
03.02 IFAZ%HE (OMA) 6 9 5 5 6 3 30 61 93 22 1 [F 2 48%
04.01 138178 ESE (eMBB) 1 6 130 97 2 [ 236 97%
04.02 FIEEIEAE (mMTC) 1 [ 2] 2 1 11 89 28 [ 133 88%
04.03 B0 F={KZEEE (URLLC) 5 176 120 2 [ 303 98%
05.01 LIFARARORIEERRAE (UCNC) EYEE R 19 24 11 [ 86 41%
05.02 ECOAKRE 1 3 3 | 7 43%
05.03 SBIZHEEA 1 1 8 3 [ 13 85%
05.04 #8/\NE (Hypercell) 1 2 6 4 3 | 16 44%
06.01 AFREEMIMO 2 2 2 8 20 95 121 216 256 153 46 I 921 49%
06.02 JEERAEE 19 10 5 20 25 47 86 183 424 154 15 [ o938 60%
06.03 EthRARFMT 30 44 28 43 50 61 107 174 266 201 44 [ 1048 49%
07 IEHESHBNHEEY 1 1 65 205 173 10 P oass 40%
08 4ABRINAY 1 1 2 4 4 5 7 13 8 124 5 [ 253 85%
09 BRI 2 1 36 240 136 10 B 425 91%
10 /NBUE L 3 4 15 11 23 53 74 121 236 87 12 I 639 52%
11 ZXKRE 9% 91 66 81 93 130 139 170 212 120 20 B 1218 29%
12.01 BE&FIE 9 35 4 [ s 81%
12.02 IE4EHS 4 1 3 2 4 20 59 148 39 6 I 286 67%
12.03 2HS 1 1 20 228 122 1 [F 373 94%
13.01 ERELIEER 5 8 10 22 15 15 93 247 488 268 33 [ 1204 66%
13.02 HEESFERNER 5 7 12 25 87 245 354 162 21 B 918 58%
13.03 ;&2 ME (D2D) @R 11 17 11 11 25 55 104 246 285 127 17 & 909 47%
14 BRETE 45 36 31 32 64 110 332 720888 545 22 3141 56%
15.01 ERBEERABES 1 3 14 38 68 25 3 [ 132 63%
15.02 fBIRINBEEEHML 3 23 29 17 1F 73 64%
15.03 2T 1 12 4 3 9 25 74 8 38 4 [ 253 49%
15.04 75ED 7 2 5 22 14 43 107 242 556 273 9 [ 1280 65%
16.01 EEZE - B2 2 2 2 2 4 22 101 44 15 F 194 82%
16.02 EE¥ - (58 9 18 21 35 32 46 160 385 [766] 464 77 I 2013 65%
16.03 EEZ - TIRFS 1 2 11 6 5 24 67 149 131 49 E 445 74%
16.04 fEFE - 224K 2 2 2 3 2 3 8 19 31 14 1 | 87 53%
16.05 EEZE - BERFI NS 1 1 5 7 4 81 143 346 143 1 B 732 67%
16.06 JHEEE - IRELFNZIHRE 9 4 5 8 4 4 15 47 28 168 14 B 563 83%
16.07 EE¥ - {ERRARE 5 5 9 8 4 81 141 264 121 9 B 647 61%
16.08 EE¥ - THEEL 1 6 27 230 124 5 | 393 91%
16.09 FEFT - YEH4E 3 4 5 76 178 452 250 28 B 99 73%
16.10 EEZE - WIRAOARIE. EERNETE 1 2 9 16 41 57 4 [ 130 78%
16.11 EE-TE 6 3 6 22 11 20 91 158 304 141 9 E 771 59%
16.12 fEFH - 2 FNEE 2 6 5 10 4 13 36 8 106 56 1 F 328 50%
16.13 JEFS - SR 1 1 1 73 114 264 120 4 E 578 67%
16.14 fEF - BExRE 2 2 7 105 179 390 148 3 [ 836 65%
16.15 B - HB 2 2 9 2 4 67 111 234 113 2 E 546 64%
16.16 EE¥ - &Rt 1 4 2 5 1 8 18 19 9 [ 67 69%
16.18 EftbFEFR 1 1 2 2 14 23 9 = 88%
17.01 sHRSPRH; 4EERIRE; FENENRE 1 1 1 2 9 22 31 19 1 | 87 59%
17.02 BidmaiAlERSEE 1 2 5 20 28 16 | 72 61%
17.03 [RFGRE 3 7 1 7 1 5 11 x 54%
17.04 $EERBIET 1| 2] 1 4 8 27 15 -T: 72%
17.05 Hfth 2 10 7 10 22 34 61 118 246 194 52 B 756 65%
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EERER T RETERE % 24 E— RO ENELREZMES
BB - EEEL T &

,,%@ & Qé %3: Q)& oﬁ“\\;

WERPEMUERS : BH gy, 20

219 244 56 78 54 45 6 12 20 2
02 JEEHRIS 183 190 93 32 8 3 1 3
BEARZE  BHZESA - UCNC - 03 ZiHE 220 177 69 43 30 11 8 3 3 2
N . “ 04 FEFIZER 177 106 61 32 5 13 3 4
SFolEEBniEA - HERINEE - A osucenc 95 11 6 5 2
06 KARFLAHT [i6i5\054] 280 296 147 53 14 14 4 8 5
B R ~ NEUEML - =R 07 RIEEEEE 254 51 69 42 20 3 9 6 1
08 4EEINAE 123 52 39 20 5 8 3 1| 1 1
% . {BlI325 CEyEes 0 BRYA 161 120 8 19 14 19 3 2
SHECE - AlBEE  BRE 10 /NEUE B 292 155 61 44 41 21 8 11 1 1 1
o o TI 11 2K 507 321 64 81 209 9 2 2 3 3 6
HEHNERAREL - PEERE 12 2YFBEMEERS 359 93 74 55 44 11 23 4
. e e 13 {AEHER [i695] 557 285 416 111 58 72 22 24 6 4
SRERIBAARERMERMNE woerezm BBl 200 325 378 213 40 58 25 4 4 3
15 HEfthiefr 809 284 245 164 37 55 33 15 7 1 3
BBV EERRE =8 - 16 [EF EBEEEed 427 533 125 92 79 27 26 10 9
17 Efth 193 475 101 115 27 23 4 12 10 4
, s =z _
Woh - AR - S *® 25 E— MNP BEENREHREBRZR/ME D
MAED - BEIKMEEES N
) & -
— — N ) %
EMENRERESEMERE  gm & L P & L F FLTPF
01 K7 385 365 308 184 149 102 51 44 19 27
AT B - BEEENE 02 SEIEARTS 350 247 170 56 57 27 25 29 6 16
03 Bt 339 277 229 117 92 68 41 29 15 11
s — = 04 FEFAZAI 310 130 143 28 43 6 13 28 6
HRTNRZNHERE - PCT 05 UCNC 95 58 92 4 23 22 28 24 7 10
o o R 06 RARFHT 13237 J5090/1233" 504 494 274 194 136 59 36
RRLTFE2EZEEZR/MGEE o7 sz 322 208 290 169 81 42 64 21 11 12
08 43R8IhAE 194 71 87 24 31 11 10 9 3
(S EEF|| i ah e > foasge 09 48RELT 319 157 125 45 27 7 20 14 2 1
TTTI%J EE AR E/\J ELEEE 1’ A= 10 /NEUE Y 364 273 349 139 87 69 48 49 21 12
= = , . 1EXKK 427 567 662 221 199 277 64 72 52 13
E/‘] )g';é HH %ﬂ == E'_‘ﬁ 5577 E/‘] 5_-2 % EF' 12 2HECEEEGSE 534 161 287 76 93 32 47 67 8 10
B 13 ABHERS Ji653) 1085 1346 537 655 218 262 137 26 44
BxEE=ZFEMEONZERNG - It} vwaEReE 383 1286 038N 852 766 404 412 269 90 93
15 Bt 1144 589 823 324 289 122 160 130 39 27
. Bk B o & £ 16 FEFR [ESBNN7670i836) 641 806 280 310 237 41 53
o - ERMEIRE 56 BIHHY 17 Efth 402 544 230 80 150 30 29 24 5 4

BERE  FEERN 7T ENRENERIMEPHZEL -

NRERL Toplo EXEAES RO HERVRIAHE R 2SN E A SPRRRILLE - B
ARNZ - RPHFRNRATEREE - E—-REN Ao sEEZE1ERIHEE -
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% 26 Topl0 EMEAZ RO BRPHE (£ ) REDLE

S %

& o & o

éb & 0®® Oe C\QQ (JO® \)e(’) & 0®® 0% C\Q‘O O(’O®

o T FEE S & ST T ESF & &

—5 8 S & e ~ § —pE S & Q&S L ey
01 82 16 71 32 20 33 12 15 12 7 01 3% 11% 2% 10% 4% 3% 4% 2% 2% 2% 1% b 739
02 $EEHRIS 34 43 111 87 22 11 17 22 6 02 SEELRIS 7% 8% [22%| 17%| 4% 2% 3% 4% 0% 1% [ 513
03 BHHE 46 75 57 17 12 17 53 8 10 11 03 ZHUHE 8% 13% 10% 3% 2% 3% 9% 1% 2% 2% [ 567
04 fEFAZRA) 33 19 39 67 29 19 15 27 2 8 04 FEFBZA) 8% 5% 10% 17% 7% 5% 4% 7% 0% 2% [ 403
05 UCNC 1 8 37 4 2 2 2 05 UCNC 1% 7% BEBEl 2% 2% 2% 0% 0% 0% [ 119
06 RARFHT 261 256 116 176 93 123 52 44 45 50 06 KA 9% 9% 4% 6% 3% 4% 2% 2% 2% 2% 2918
07 FSiEEE A AL 45 47 38 9 43 35 24 14 5 4 07 FEHEEHAN AL 10% 10% 8% 2% 9% 8% 5% 3% 1% 1% [ 455
08 4BEEINRE 24 9 48 8 26 14 32 9 2 08 {EERINEE 9% 4% [19% 3% 10% 6% 13% 4% 1% 0% [ 253
09 {BERII A 12 14 133 9 42 16 23 21 2 4 09 fBEETI 3% 3% B8l 2% 10% 4% 5% 5% 0% 1% [ 425
10 /NBUELBug 22 8 33 8 8 41 5 9 13 16 10 /NBUE Mg 3% 13% 5% 14% 1% 6% 1% 1% 2% 3% [ 639
11 ZXKK 54 117 27 56 1 19 25 10 5 52 11 XK 4% 10% 2% 5% 0% 2% 2% 1% 0% 4% [ 1218
12 2YFECEMMEAEE 42 68 52 118 48 20 55 14 33 5 12 2HEEEEEE 6% 10% 8% 18% 7% 3% 8% 2% 5% 1% I 666
13 S EERE BB68l 276 129 157 165 100 91 30 46 34 13 {ALESEES [21% 10% 5% 6% 6% 4% 3% 1% 2% 1% [ 2663
14 EREE 5620 310 280 [391 145 136 121 71 104 46 14 EFREHE 18% 10% 9% 12% 5% 4% 4% 2% 3% 1% 3141
15 BT 176 193 170 152 108 111 8 37 10 29 15 Efthis ity 11% 12% 10% 9% 7% 7% 5% 2% 1% 2% [ 1659
16 FEFR BE8l 202 247 (378 147 131 79 35 23 60 16fEF 17% 7% 6% 9% 4% 3% 2% 1% 1% 1% 4062
17 Eifth 112 49 66 16 36 45 10 25 16 3 17 Efth 12% 5% 7% 2% 4% 5% 1% 3% 2% 0% E 972
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—EfxXRgxi - AEHERE BIREENELE 56 BRATMBENZEAHERS - REHER
KR~ ZUBATTR - REBPENEERZRVRP - EREIRERE - BEIENAERIIRT
EHR%E— - SBERARSA - UCNC ~ /NEUEMIEN S ] & HIREBEFRTED -

LEBR SR ENEE
DIHER - BPEIR - KERIE
RIRFTMRS - EREBKZH
SRRV ET PR EZE 2015 F2Z
BB - UCNC BB SR EAH
IMWSERESE - BARA - BBEY)
R REMRS - S2EEEEBRS
RURTATIE - RABBLEZE M - X
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FEFF LAA EABR 98 E
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Average Remaining Life

Recent, Low Strength Portfolios

04 Use Cases

0% Metwork Slicing

12 Mumerology and
frame structure

03 Multiple Access
Schemes

08 Network Function

06 Antenria

Technelogy

01 Waveform

11 mmWave

Older, Low Strength Portfolios

02 Channel Coding

Recent, High Strength Portfolios

15 Other Technologies:

07 Licensed Assisted
ArCcess

14 Resource

Man;

agement 05 User Ceniric No
Cell (UCNC)

10 Small Cell

13 Sidelink

Older, High Strength Portfolios

IP Analytics Strength Score
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4%) @0& QV- 6& {;004’ @@ \@ éﬂ\) 6§§¢9 ,g;%p)& ’ffg&
%%(’ \/h}&/ /&’C/&— AL @' /&% \\\ % % 4’% ‘Q'_@ 4
Y %@%%%’% o e S
BHHE LR @%@ O ECEEEF
BrsE NN N N N N x‘" »b LR S N

01.01 {BIRAILR- IERZDSEER (CP-OFDM) 1 9 1 2 4 4 2 6 1 3 1
01.02 BHEEEEEMRIESAIF AT HSE4E A (DFT-s-OFDM) 1 |17 | 1 3 12 3 9 3 1 6 4 2 3 2
01.03 EfthiEHZ 31 7 10 17 7 1 20 8 5 9 12 9
02.01 Polarfi 12 17 21 32 7 30 8 17 7 2 11 21 4
02.02 (KB EZFBIRER (LDPC) #7i5 4 12 0 17 7 17 1 1 5 2 3 14 2 2
02.03 Efth4miEHT 3 1 6 9 5 5 4 2 5 3 5 5 3 3
03.01 JFIE3ZEHE (NOMA) 3 29 8 1 14 6 8 4 14 10 2 10 17 11
03.02 IF3Z%&1E (OMA) 4 19 8 1 6 13 7 9 14 2 14 7 6 8 8 1
04.01 14381 TE)ESE (eMBB) 9 25 2 16 33 13 27 28 5 9 8 18 14 10 1
04.02 AEIEYIEAE (mMTC) 8 18 5 10 14 11 14 27 1 7 5 19 13 9
04.03 B S2{RZEEE:N (URLLC) 7 29 2 2 22 32 14 42 27 8 8 8 21 16 10 1
05.01 AR AHORIEIERAEEE (UCNC) 1 5 3 i 5 1 7 2 | 2| 1 7
05.03 GISHERN . 2
05.04 #B/NE (Hypercell) 2 3
06.01 KIFHEMIMO 4 29 13 3 4 8 4 8 5 1 8 6 5 5 1
06.02 SRR AL 8 8 15 3 37 49 33 31 40 3 40 17 28 54 29 1
06.03 ELAthRARIL#T 6 133 11 5 24 39 37 19 37 13 41 15 20 43 23 11 1
07 1S HERBN1EEY 2 27 1 14 19 13 19 11 13 28 13
08 4EEINAE 2 23 5 1 23 19 17 9 23 3 21 9 15 19 16
09 B A 10 38 12 1 30 31 11 17 33 2 12 18 17 24 11
10 /NBUEL Y 44 47 17 51 60 10 57 16 4 31 12 7 53 2 1
11 KK 4 93 8 3 9 34 24 6 12 2 37 20 4 15 6 1
12.01 B8&FIE 6 2 3 2 3 2 2 2 2 2
12.02 WE4&5HE 3 26 1 1 6 9 8 8 17 1 6 7 7 4
12.03 2HFEE 7 34 3 24 29 14 29 26 7 18 7 13 23 11 1
13.01 EEEIEER 26 M08 65 28 465 57 485 42 (499 33 503 71 468 483 473 12
13.02 H4EEXERYET, 28 195 34 14 127 61 84 72 274 34 95 87 98 124 61 3
13.03 :3{&FE8fE (D2D) B 6 187 42 9 42 38 42 21 58 12 64 27 36 54 34 2
14 ERER 52 489 29 10 281 152 231 163 310 49 243 84 231 313 204 2
15.01 ERBETESRATER 2 4 19 4 15 2 3 10 7 7 6 5 2
15.02 {EERINEEEEHML 3 3 14 3 6 1 2 2 1 1 5 4 3 2
15.03 £ T 1 3 1 7 1 2 5 5 1 6
15.04 F5E) 62 229 37 12 176 126 100 102 164 11 128 43 104 181 87 1
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16.02 R - 5H

16.01 -B
TopEFIREA EElUEREEN
QUALCOMM B s
INTEL CORP I 15
SAMSUNG [ 10
HUAWEI | 5
NOKIA | 5
UNIV CENT SOUTH FORESTRY & TECH| 5
VOLKSWAGEN AG | a4
ERICSSON | 3
LG ELECTRONICS | 3
ZTE | 3
CHINA ACAD TELECOM TECHNOLOGY | 3
FUJITSU LTD | 3
16.03 -
TopEFIREA BZRRARE

INTEL CORP B 20
SAMSUNG B 1
HUAWEI | K]
NOKIA B s
ERICSSON P

NINGBO LIKETEK INFORMATION TECHI 7
UNIV ELECTRONIC SCI &TECHNOLOGI 5
MICRON TECHNOLOGY INC I 5
UNIV NANJING POSTS & TELECOM I 5
VERIZON PATENT & LICENSING INC I 4

TopEFIEA IXBAMEEL
SAMSUNG [ so4
HUAWEI F o123
INTEL CORP [ o
QUALCOMM [ ss
ERICSSON Y
NOKIA [ a5
LG ELECTRONICS [ a0
GUANGDONG OPPO MOBILE TELECON. 39
HYUNDAI MOTOR CO LTD Y/
TOYOTA JIDOSHA KK | 36
16.04 - B
TopSEFIEA EEBRAEEY

SAMSUNG 10
INTEL CORP B -
VERIZON PATENT & LICENSING INC | 5
AT & T INTELLECTUAL PROPERTY I LP [ 4
LG ELECTRONICS F s
NEXTEV USA INC F s
HUAWEI F 2
QUALCOMM F 2
SHENZHEN POWER SUPPLY BUREAU e 2
HYUNDAI MOTOR CO LTD F 2
SONY CORP )
BROADCOM CORP F 2
SHANGHAI NAT ENG RES CENT DIGITAE 2
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16.05 L IYN

TopSEFEA BZEALEEN TopSEFIREA B5RRMEEN
SAMSUNG [ s00 QUALCOMM 16
QUALCOMM [ = HUAWEI b u
HUAWEI [ 49 IDAC HOLDINGS INC b u
ERICSSON | 17 SAMSUNG F =
INTEL CORP | 16 AT & T INTELLECTUAL PROPERTY ILP | 30
VERIZON PATENT & LICENSING INC 7 NOKIA F 2
AT & T INTELLECTUAL PROPERTY | LP 6 CONVIDA WIRELESS LLC [ =2
NOKIA 6 LG ELECTRONICS [ 16
UNIV YONSEI IND ACADEMIC COOP F( 6 BROADCOM CORP [ 16
UNIV SUNGKYUNKWAN RES & BUSINE 5 HYUNDAI MOTOR CO LTD [ 16

SHENZHEN POLYTECHNIC [ 16

16.07 - BRE 16.08 -I

TopSEFEA BZEALEEN TopSEFIREA EElEREE
SAMSUNG | VY QUALCOMM B 202
INTEL CORP | = SAMSUNG F u
QUALCOMM | 30 ERICSSON [ =
SHENZHEN RUNAN TECHNOLOGY DEV 6 INTEL CORP [ 19
UNIV YONSEI IND ACADEMIC COOP F( 5 LG ELECTRONICS [ 19
UNIV SUNGKYUNKWAN RES & BUSINE 5 HUAWEI | 17
HUAWE 4 NOKIA | 10
CONVIDA WIRELESS LLC 3 SHENZHEN POLYTECHNIC | 6
BROADCOM CORP 3 ZTE | 6
FLEXTRONICS AP LLC 3 CONVIDA WIRELESS LLC \ 4
VERIZON PATENT & LICENSING INC 3
16.09 FEF - ¥EiE 16.10 - Y FOARI =i

TopSEFIEA BEEALEEN TopSEFIEA BSRRMRE
SAMSUNG [ 490 QUALCOMM B
INTEL CORP I NEXTEV USA INC I »
QUALCOMM [ 59 SAMSUNG | 5
ERICSSON | 322 HUAWEI | 5
NOKIA | 19 INTEL CORP | 3
AT & T INTELLECTUAL PROPERTY ILP | 12 GM GLOBAL TECHNOLOGY OPERATIOI 3
LG ELECTRONICS | 10 ERICSSON | 2
SONY CORP | 10 ZTE | 2
HUAWEI | 9 ORIGIN WIRELESS INC | 2
SHENZHEN POLYTECHNIC | 8 CHINA ACAD TELECOM TECHNOLOGY | 2

NIO USA INC | 2
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16.11 ¥ - TE 16.12 - ZSHE
TopSEFEA BZRFLEEL TopEEFIEA EElEREE
SAMSUNG | Y SAMSUNG B
INTEL CORP [ a9 INTEL CORP B 20
QUALCOMM | 2 ERICSSON b
KEYSSA INC | 14 QUALCOMM TS
AT & T INTELLECTUAL PROPERTY I LP | 12 SHARP KK !
WAVECONNEX INC | 9 HUAWEI | EE!
ERICSSON | 8 CONVIDA WIRELESS LLC K
NOKIA | 8 NOKIA F
NEXTEV USA INC 7 SHENZHEN RUNAN TECHNOLOGY DEVE. 12
HUAWE 7 AT & T INTELLECTUAL PROPERTY ILP | 7
16.13 fEF - BT 16.14 -HER
TopSEFIEA BXEALEEN TopSEFIREA EXAFLEEL
SAMSUNG [ 498 SAMSUNG [ 601
INTEL CORP | 13 QUALCOMM [ o8
QUALCOMM | 13 INTEL CORP | 30
HUAWE | 9 HUAWEI | 16
KT CORP 5 AT & T INTELLECTUAL PROPERTY ILP | 10
UNIV YONSEI IND ACADEMIC COOP F( 5 NOKIA | 9
UNIV SUNGKYUNKWAN RES & BUSINE 4 KOREA ADVANCED INST SCI & TECHN( 8
NEC CORP 4 IDAC HOLDINGS INC \ 7
NXGEN PARTNERS IP LLC 3 UNIV SUNGKYUNKWAN RES & BUSINE 6
CONVIDA WIRELESS LLC \ 6

16.15 FE¥ - 5 16.16 FE¥ - 5
TopSFIEA XBRAEEN TopSEFIEA IXRRAEE

SAMSUNG B 68 NEXTEV USA INC B s
NOKIA 5 VERIZON PATENT & LICENSING INC [ 3
UNIV SUNGKYUNKWAN RES & BUSINE SHENZHEN XUNLANG TECHNOLOGY Cff 3
UNIV YONSEI IND ACADEMIC COOP F( HEPU TECHNOLOGY DEV BENING CO LIl 3
FLEXTRONICS AP LLC GUANGDONG HEZHENG NETWORK TE] 2
AUTOCONNECT HOLDINGS LLC NIO USA INC I 2

2
HYUNDAI MOTOR CO LTD HEFEI HUAYAO ADVERTISING MEDIA Cf 2

NXGEN PARTNERS IP LLC
VOLKSWAGEN AG
LBSTEKINC

4
4
4
3
SHENZHEN RUNAN TECHNOLOGY DEV 3 WUHAN HAHA CONVENIENT TECHNOI
2
2
2
2
HUNAN INST ENG 2
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6.12. CPC £ EESE D #fr

NERER F R EEENSRTE R 10 B CPC D485 (4 In#H5% ) - Bk CPC 2824 - 8
REDBRAOERNERAVZAFEE -

HO4L 1/00-
Arrangements for
detecting or preventing
HO4L 5/00-Arrangements affording errors in the
multiple use of the transmission path, information received,

HOAW 72/00-Local resource 2357 1418
management, e.g. selection or
allocation of wireless resources

or wireless traffic scheduling, HO4W 76/00-

2810 HOAW 4/00-Services Connection
or facilities specially | management, e.g.
adapted for wireless | connection set-up,
communication manipulation or

systems, 1220 networks, 1115 release, 1055

HO4L 27/00-
Modulated-carrier

HO4W 74/00-
HOAW 88/00-Devices Wireless channel
specially adapted for access, e.g.
H04B 7/00-Radio transmission wireless REATYRETOENSVTd  scheduled or
systems, i.e. using radiation field, communication planning; Network random access,
2370 networks, 1122 deployment, 1008 836

36 Topl0 CPC 7 $85%
Topl0 CPC R #ESE 2 EiE B HO4 D4R ( EF @AM ) - HOAW ( AREAAER )
HOAL ( EifIENEE ) A HO4B ( &8 ) 2EZEH) CPC /N E -

TERER T A EPHEHIRERESH CPC 245 -
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oLEf % 29 E—#R %) Top CPC S5 02 SRIEHRIR

Top CPC T EEiEE! Top CPC EF EXHRARE
HO4L 27/00 Modulated-carrier systems - 470 HO4L 1/00 Arrangements for detecting or preventing errors in the - 324
HO04L 5/00  Arrangements affording multiple use of the transmission path . 253 HO3M 13/00 Coding, decoding or code conversion, for error detection or - 287
HO04L 25/00 Baseband systems I 157 HO4L 5/00 Arrangements affording multiple use of the transmission path | 42
HO4W 72/00 Local resource management, e.g. selection or allocation of I 125 HO4W 72/00 Local resource management, e.g. selection or allocation of | 38
HO4L 1/00  Arrangements for detecting or preventing errors in the I 108 HO4L 27/00 Modulated-carrier systems | 31
HO4B 7/00  Radio transmission systems, i.e. using radiation field I 89 HO04B 7/00  Radio transmission systems, i.e. using radiation field | 18
HO04J 11/00  Orthogonal multiplex systems | 44 HO4L 25/00 Baseband systems | 16
HO4B 1/00  Details of transmission systems, | 38 HO4W 88/00 Devices specially adapted for wireless communication | 10
HO4W 52/00 Power management, e.g. TPC [Transmission Power Control], | 28 HO04L 69/00  Application independent communication protocol aspects or | 10
HO4W 88/00 Devices specially adapted for wireless communication | 26 HO4W 28/00 Network traffic or resource management | 9

03 BUHE 04 ]

Top CPC EE EXRRUEEN Top CPC EE EXARMEES
HO4L 5/00  Arrangements affording multiple use of the transmission path - 207 HO04W 72/00 Local resource management, e.g. selection or allocation of - 176
HO4W 72/00 Local resource management, e.g. selection or allocation of - 205 HO4L 5/00 Arrangements affording multiple use of the transmission path . 126
HO4L 1/00  Arrangements for detecting or preventing errors in the . 134 HO04L 1/00 Arrangements for detecting or preventing errors in the . 113
HO4L 27/00 Modulated-carrier systems . 128 HO4B 7/00  Radio transmission systems, i.e. using radiation field I 56
HO4B 7/00  Radio transmission systems, i.e. using radiation field . 122 HO04L 27/00  Modulated-carrier systems I 45
HO4W 52/00 Power management, e.g. TPC [Transmission Power Control], I 72 HO4W 28/00 Network traffic or resource management l 40
HO04L 25/00 Baseband systems I 61 HO4W 76/00 Connection management, e.g. connection set-up, l 38
HO4W 74/00 Wireless channel access, e.g. scheduled or random access I 52 HO4W 88/00 Devices specially adapted for wireless communication I 35
HO4W 88/00 Devices specially adapted for wireless communication I 51 HO4W 74/00 Wireless channel access, e.g. scheduled or random access I 31
H04J 11/00  Orthogonal multiplex systems I 48 HO4W 4/00  Services or facilities specially adapted for wireless I 29

05 UCNC 06 #i

Top CPC T EXRRHEE Top CPC T EECEESE
HO4W 72/00 Local resource management, e.g. selection or allocation of - 66 H04B 7/00 Radio transmission systems, i.e. using radiation field - 1644
HO4L 5/00  Arrangements affording multiple use of the transmission path . 56 HO4L 5/00 Arrangements affording multiple use of the transmission path I 561
HO4L 1/00  Arrangements for detecting or preventing errors in the l 29 HO4W 72/00 Local resource management, e.g. selection or allocation of I 459
HO4W 76/00 Connection management, e.g. connection set-up, I 27 HO4W 16/00 Network planning, e.g. coverage or traffic planning tools; I 309
HO4W 48/00 Access restriction; Network selection; Access point selection I 22 HO04L 25/00  Baseband systems I 287
HO4W 74/00 Wireless channel access, e.g. scheduled or random access I 19 H01Q 1/00  Details of, or arrangements associated with, aerials I 267
HO4W 28/00 Network traffic or resource management I 18 HO4L 1/00 Arrangements for detecting or preventing errors in the | 219
HO4W 52/00 Power management, e.g. TPC [Transmission Power Control], I 18 HO4L 27/00 Modulated-carrier systems | 213
HO4W 88/00 Devices specially adapted for wireless communication I 17 H01Q 21/00 Aerial arrays or systems | 208
HO4W 24/00 Supervisory, monitoring or testing arrangements I 17 HO4W 88/00 Devices specially adapted for wireless communication | 187

07 $SEEEENIZAY 08 {FERIIEE

Top CPC EE EERRAEEY Top CPC £ EXRRAEEY
HO4W 72/00 Local resource management, e.g. selection or allocation of - 238 HO4W 76/00 Connection management, e.g. connection set-up, - b5
HO4W 74/00 Wireless channel access, e.g. scheduled or random access . 209 HO4W 8/00  Network data management - 55
H04L 5/00  Arrangements affording multiple use of the transmission path . 195 HO4W 36/00 Handoff or reselecting arrangements - 53
HO4W 16/00 Network planning, e.g. coverage or traffic planning tools; . 182 HO4W 28/00 Network traffic or resource management . 38
HO4L 27/00 Modulated-carrier systems I 85 HO4W 48/00 Access restriction; Network selection; Access point selection . 35
HO4L 1/00  Arrangements for detecting or preventing errors in the I 80 HO4W 60/00 Registration, e.g. affiliation to network; De-registration, e.g. . 33
HO4W 24/00 Supervisory, monitoring or testing arrangements I 65 HO4W 88/00 Devices specially adapted for wireless communication . 31
HO4W 88/00 Devices specially adapted for wireless communication I 53 HO4W 12/00 Security arrangements, e.g. access security or fraud . 29
HO4W 84/00 Network topologies I 46 HO4W 4/00  Services or facilities specially adapted for wireless l 26
HO4W 48/00 Access restriction; Network selection; Access point selection I 45 HO04L 67/00  Network-specific arrangements or communication protocols I 24
HO4W 76/00 Connection management, e.g. connection set-up, I 45

09 B 10 /VBUELhEY

Top CPC T EXRRMEEN Top CPC T EXARMEES
HO4W 48/00 Access restriction; Network selection; Access point selection - 116 HO4W 72/00 Local resource management, e.g. selection or allocation of - 216
HO4W 76/00 Connection management, e.g. connection set-up, . 76 HO4W 16/00 Network planning, e.g. coverage or traffic planning tools; . 144
HO4W 28/00 Network traffic or resource management . 68 HO4W 84/00 Network topologies . 128
HO4W 8/00 Network data management . 62 HO4W 36/00 Handoff or reselecting arrangements . 123
HO4L 41/00 Arrangements for maintenance or administration or . 62 HO4L 5/00 Arrangements affording multiple use of the transmission path . 123
HO4W 72/00 Local resource management, e.g. selection or allocation of l 55 HO4W 88/00 Devices specially adapted for wireless communication . 116
HO04W 36/00 Handoff or reselecting arrangements l 54 HO4W 24/00 Supervisory, monitoring or testing arrangements . 112
HO4W 88/00 Devices specially adapted for wireless communication l 51 HO04B 7/00  Radio transmission systems, i.e. using radiation field l 108
HO4W 16/00 Network planning, e.g. coverage or traffic planning tools; I 47 HO4W 76/00 Connection management, e.g. connection set-up, I 86
HO4W 12/00 Security arrangements, e.g. access security or fraud I 45 HO4W 28/00 Network traffic or resource management I 81
HO4W 24/00 Supervisory, monitoring or testing arrangements I 45



Clarivate Analytics 79

11 Bl

Top CPC EHE BXBRMEES Top CPC EH BXBRMEES
H04B 7/00  Radio transmission systems, i.e. using radiation field - 313 HO4W 72/00 Local resource management, e.g. selection or allocation of - 350
HO4W 72/00 Local resource management, e.g. selection or allocation of . 165 HOA4L 5/00 Arrangements affording multiple use of the transmission path - 345
H01Q 1/00 Details of, or arrangements associated with, aerials I 122 HO4L 27/00  Modulated-carrier systems I 159
HO4W 16/00 Network planning, e.g. coverage or traffic planning tools; I 113 HO4L 1/00 Arrangements for detecting or preventing errors in the I 121
HO04B 1/00  Details of transmission systems I 95 HO04B 7/00  Radio transmission systems, i.e. using radiation field I 110
H01Q 21/00 Aerial arrays or systems I 90 HO4W 74/00 Wireless channel access, e.g. scheduled or random access l 79
HO4L 5/00  Arrangements affording multiple use of the transmission path I 89 HO4W 16/00 Network planning, e.g. coverage or traffic planning tools; I 66
H01Q 3/00 Arrangements for changing or varying the orientation or the I 89 HO4W 56/00 Synchronisation arrangements | 57
HO4W 88/00 Devices specially adapted for wireless communication I 87 HO4W 88/00 Devices specially adapted for wireless communication | 54
HO4W 76/00 Connection management, e.g. connection set-up, I 68 HO4W 28/00 Network traffic or resource management I 52

13 fHli 14 &ij

Top CPC EF EXBRMEES Top CPC EE EXORMEES
HO4W 4/00 Services or facilities specially adapted for wireless - 827 HO4W 72/00 Local resource management, e.g. selection or allocation of - 2201
HO4W 72/00 Local resource management, e.g. selection or allocation of - 753 HO04L 5/00 Arrangements affording multiple use of the transmission path . 1623
HO4W 76/00 Connection management, e.g. connection set-up, . 468 HO04B 7/00 Radio transmission systems, i.e. using radiation field I 772
HO4L 5/00  Arrangements affording multiple use of the transmission path . 414 HO4L 1/00 Arrangements for detecting or preventing errors in the I 547
HO4W 88/00 Devices specially adapted for wireless communication I 352 HO04L 27/00  Modulated-carrier systems I 496
HO4W 8/00 Network data management I 274 HO4W 16/00 Network planning, e.g. coverage or traffic planning tools; I 474
HO4L 67/00 Network-specific arrangements or communication protocols I 272 HO4W 74/00 Wireless channel access, e.g. scheduled or random access I 471
HO4B 7/00  Radio transmission systems, i.e. using radiation field I 247 HO4W 88/00 Devices specially adapted for wireless communication I 439
HO4L 1/00  Arrangements for detecting or preventing errors in the I 245 HO04W 76/00 Connection management, e.g. connection set-up, I 339
HO4W 84/00 Network topologies I 238 HO4W 4/00  Services or facilities specially adapted for wireless I 311

15 7 16 [

Top CPC R EXRRMREN Top CPC £ EXRRMEEY
HO4W 36/00 Handoff or reselecting arrangements - 422 HO4W 72/00 Local resource management, e.g. selection or allocation of - 921
HO4W 76/00 Connection management, e.g. connection set-up, . 329 HO4W 4/00  Services or facilities specially adapted for wireless . 731
HO4W 72/00 Local resource management, e.g. selection or allocation of . 303 HO4L 5/00 Arrangements affording multiple use of the transmission path . 612
H04L5/00  Arrangements affording multiple use of the transmission path . 277 H04B 7/00 Radio transmission systems, i.e. using radiation field . 488
HO4W 88/00 Devices specially adapted for wireless communication . 245 HO4W 76/00 Connection management, e.g. connection set-up, l 452
HO04B 7/00  Radio transmission systems, i.e. using radiation field . 239 HO4W 88/00 Devices specially adapted for wireless communication l 432
HO4W 48/00 Access restriction; Network selection; Access point selection . 219 HO4L 1/00 Arrangements for detecting or preventing errors in the l 414
HO4W 4/00 Services or facilities specially adapted for wireless . 217 HO04L 67/00  Network-specific arrangements or communication protocols I 335
HO4W 24/00 Supervisory, monitoring or testing arrangements l 194 HO4W 84/00 Network topologies I 305
HO4W 8/00 Network data management I 190 HO4W 48/00 Access restriction; Network selection; Access point selection I 288

17 Eifth

Top CPC T EXIRMEE
HO4W 48/00 Access restriction; Network selection; Access point selection - 82
HO4W 28/00 Network traffic or resource management - 81
HO4W 88/00 Devices specially adapted for wireless communication - 74

HO4L 1/00  Arrangements for detecting or preventing errors in the . 68
HO4B 7/00  Radio transmission systems, i.e. using radiation field . 62
HO4W 24/00 Supervisory, monitoring or testing arrangements . 62
H04L5/00  Arrangements affording multiple use of the transmission path . 60
HO4W 76/00 Connection management, e.g. connection set-up, . 59
HO4W 36/00 Handoff or reselecting arrangements . 52
B

HO4W 72/00 Local resource management, e.g. selection or allocation of 49
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7. RIS 56 RAFEE - IPs AR MENEE

RETDRATTAR IPS BIXR/HhE (526 - B - 3BE - B - BOM ) AIZEERREE - FF)E
ERBEANVRBIEI DR - AW - ZESANESSEREZENER  REETCEEXDEE
EA -

IP5 BIZR /& MNEEN RO M - RZHWRAFREEERE - ERZTEMZE - 8 1P5 BEZXR/t

EAELE - SEFEENEAYUENIE)  ERERMBRKM HTC FEEATNRMBLEIFTHKE
SEPFE (IRENETEERMEAEEE

NEFER Y IP5 EIRMEMNEERNEIRAREN M2 MHIEDR - £ IPS BER/MES - Sk

MAREAYEBES  HREZHE -
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& ThemeScape B C]AE L - REXBEREEE 7 KE D BIMTER] - ERZRRRIM -
ZUEATG R - ZREHEIEN - @B A - NEEMDL - BRNEBERE - PRSP - 18

‘ ® China '® United States ‘o South Korea @ EP ® Japan

BRI - BKK - BEEEA AR R FREA 5G &7 -

41 IP5 Bl Z/HIERY ThemeScape i [E
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KENFER 7 =EAVEEAREBEL - b9 - KRBT VB 56 BETHFEMEMN -
7.1.1. EARBEY

NREUR VBT 5CG SRITBRIPRIZB L HER - £XEH - KENRPEHIHEEREHE -

5G FEF - R&RFLAIfIE IR SR -
& 30 EEE— R BREEARRE
—ikoiE BERRAEEL

01 KH B 219
02 $EEHRIS I 183
03 BHtHZE= I 220
04 FEFRZEAI I 177
05 UCNC I 95

06 RAFFIHT T 1019
07 I RESHBNIEEN [ 254
08 4BRRIHAS [ 123
09 4ERRII I 161
10 /NEUEL B B 292
11 2K B 507
12 2gFEERESE B 359
13 (A sERR I 1055
14 EiRETE B 1587
15 Eifthisifis [ 809
16 FEFH B 1543
17 Efth I 193

TREER 7 ERRABEET Clarivate Analytics E5RA8E 158 ™ ROEZEEF Top BEFEA -
& 31 ERBAHEMN Clarivate Analytics 2R EEZ "V WEBEEF) Top EFEA

TopEEFIREA IXBRMEEN
INTEL CORP [ 849
QUALCOMM I 600
SAMSUNG B 360
LG ELECTRONICS | EEY)
ERICSSON | PLE!
HUAWEI F 260
NOKIA [ o143

AT & T INTELLECTUAL PROPERTYI 132
VERIZON PATENT & LICENSING II\I 101

IDAC HOLDINGS INC [ o
BROADCOM CORP [ =2
MEDIATEK INC [ a1
KEYSSA INC Y
OFINNO TECHNOLOGIESLLC | 52
SHARP KK | 38
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84
EXBRTREIREL
TopEEFIREA BIRREE SRR HFE
INTEL CORP 849  [141034.79 [IN48.33
QUALCOMM 609 3073168 [INS0.46
SAMSUNG 360 2133568 (G927
LG ELECTRONICS 332 [ 10042.90 [F32.96
ERICSSON 203 [ 12713.06 4339
HUAWEI 260 [ 1400115 S35
NOKIA 143 | 723830 |[HS0.62
AT & TINTELLECTUAL PROPERTYIL 132 [ 6673.30 [IB0:56
VERIZON PATENT & LICENSING INC 100 [ 549814 SA44
IDAC HOLDINGS INC 94 [ 318456 [N33.88
ER - BREWESGC EETHEERZINER  HRESE - BEAS =2 LG iE53x=
ES/NHEDTRBFEEER 5G 5RREE

B SR Top5 5G FEFEA - IFXZE AT EEEIURE -

TERERM - BEIRNE  EE2QTIBRERRIESR 8118 5G &M - Ho .

EEZBEmMIFEEERS -

% 32 E— MR EEEER Top EFEA

i & PRV E R ERHE

02 3EE R
TopEEFIEA EXERAEEN
INTEL CORP B 20
QUALCOMM B 37
ERICSSON B 2
LG ELECTRONICS | TS
IDAC HOLDINGS INC P s
MEDIATEK INC P
HUAWEI F 10
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113 https: //www qualcomm com/lnventlon/Sg/economv

114 https: //www.xianjichina.com /news/details 39607.html

115 https: //www.cnbc.com/2018/08/07 /china-outspent-us-by-24-billion-in-5g-technology-since-2015.html
116 https://cdn.ihs.com /www /pdf/IHS-Technology-5G-Economic-Impact-Study.pdf

117 https: //www.rcrwireless.com /20181004 /5g/china-completes-third-phase-national-5g-trial-program
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118 https: //www.telecomasia.net/content/huawei-intel-complete-call-test-chinas-5g-trials
119 https: //www.zte.com.cn/china/about/press-center/news/20180600001/20180926-1

120 https: //www.huawei.com/cn/press-events /news/2018/11/China-Mobile-Huawei-5G-8K-VR-Broadcast-
5th-WIC

121 https: //baijiahao.baidu.com/s?id=1612575835586355754&wfr=spider&for=pc
122 https: //www.esmchina.com/news/4295.html

123 http://tech.qq.com/a/20181025/001253.htm

124 http://tech.qg.com/a/20181025/001253.htm

125 https: / /tele.ofweek.com/2018-11 /ART-8320501-8120-30282347.html

126 https: //www.telegeography.com/products/commsupdate/articles /2018 /07 /11 /china-mobile-
completes-5g-nr-test-inks-frame-agreement-with-nokia/
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5g-single-user-downlink-peak-throughput-of-14gbps/
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129 https://www.qualcomm.com/invention/5g/economy

130 https://www.marketwatch.com/press-release/the-5g-market-in-south-korea-2018-2025---key-players-are-sk-
telecom-kt-and-lgu---researchandmarketscom-2018-08-15

131 https: //www.rcrwireless.com /20180413 /5g/south-korean-telcos-announce-plan-share-5g-network-infrastructure-
tag23

132 https://channels.theinnovationenterprise.com/articles/5g-network-in-south-korea-to-be-worth-us-42-4bn-by-2030
133 https: //www.bna.com/south-korea-eyes-n57982092634/

134 https: //www.androidheadlines.com /2018 /03 /south-korea-debuts-new-5g-fund-targeting-10gbps-speeds.html
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BT - RITEMBZE ST NETH—IRIAFEMEET - 2 2020 F - BRENYIAEERZEH
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167 https://www.marketwatch.com/press-release/the-5g-market-in-europe-2018-2025---key-players-are-deutsche-

telekom-telefonica-vodafone-orange-and-bt---researchandmarketscom-2018-07-25
168 https://www.marketwatch.com/press-release/the-5g-market-in-europe-2018-2025---key-players-are-deutsche-

telekom-telefonica-vodafone-orange-and-bt---researchandmarketscom-2018-07-25
169 https://ec.europa.eu/digital-single-market/en/towards-5g
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170 https://www.irishtimes.com /business/technology/tcd-team-wins-560-000-funding-to-research-5g-technology-
1.2933008

171 https://www.wired.co.uk/article /eu-public-wifi-roaming-fees

172 http: //www.iteuropa.com/italtel-bags-eu-funds-5g-work

173 https://5gsmarts.com/5g-news/5gcar-vehicle-everything-v2x/

174 http: //www.eib.org/en/infocentre /press/releases/all/2018/2018-133-ericsson-finances-research-into-5g-telecom-
technology-with-eu-backing.htm

175 https://ec.europa.eu/commission /news/digital-investment-eu500-million-eu-financing-5g-development-nokia-2018-

aug-27 en
176 https://en.idate.org/5g-investment/
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177 https://www.huawei.com/en/press-events/news /2017 /9 /Deutsche-Telekom-Europe-First-5G-Connection

178 https://www.itpro.co.uk/networking /29585 /intel-rolls-out-first-5g-public-test-in-europe

179 https://news.samsung.com/global /samsung-and-cisco-team-with-orange-for-first-multi-vendor-5g-fixed-wireless-
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2018 £ 8 A - BB U EMFEZOAEME 56 FRMPBBILMIESBEEPHER
B - %

2018 FF 10 A + E&RF NGB TPCAST M Mediapro £ 5G AR/VR FEETETF - A
M 5G BT ERRSHBZ NS -

H/\

2016 F9 H 14 H - MBZEZRE /7 —IEFTE - SHERERBERE 2020 FEZAIEHUE
—hi5ERE 5G ERRMARTS - 2T ECSHIERE 56 BRI A KM AIRZRVIFME

- RERE-BR ZEGRILITNE

RPN BE R E R H R 56 SiERBEARBMELIERF - £EFRS 2 - BJIRE 2018
BIREHIMERER - W 2020 FEZAETARERHA -

£ 2019 FHFREGEBNAEG (WRC-19 ) ZRIEE Y 5G RHEBRRIRLIRER - WER
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185 https://www.ericsson.com/en/press-releases/2017/9 /telia-ericsson-and-intel-first-to-make-5g-real-in-europe

186 https://www.luxinnovation.lu/news/ses-participates-successful-eu-funded-project-5g-vinni/

187 https://industryeurope.com/audi-ericsson-test-5g-technology-in-vehicle-production/

188 https://huawei.eu/media-centre/press-releases/huawei-collaborate-tpcast-and-mediapro-5g-arvr

189 https://ec.europa.eu/digital-single-market/en/5g-europe-action-plan
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https://www.samsung.com/global/business/networks/insights/news/5g-is-now-part-2-high-end-performance-from-equipment-to-devices-and-chipsets/
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236 https: //www.huawei.com/en/press-events/news/2018/2 /Huawei-Launches-Full-Range-of-5G-End-to-End-Product-
Solutions
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237 https://obj.ca/article /huawei-joins-ottawa-based-cengn-extends-carleton-5g-partnership

238 https://www.ed.ac.uk/informatics /news-events/stories /2017 /huawei-5g-deal-focuses-on-ai-and-smart-robotics
239 https://huawei.eu/media-centre/press-releases/huawei-collaborate-tpcast-and-mediapro-5g-arvr

240 https: //www.huawei.com/en/press-events/news/2017/9/Deutsche-Telekom-Europe-First-5G-Connection

241 https://www.telefonica.com/en/web /press-office/- /telefonica-and-huawei-completed-the-world-s-first-proof-of-
concept-test-for-5g-ucnc-radio-access-networks
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242 https://www.cnbc.com/2018/07/25/qualcomm-earnings-q3-2018.html

243 https: //www.businesswire.com/news/home/20180830005532 /en/Strategy-Analytics-5G-Phone-Royalty-Payments-
Generate

244 https://www.qualcomm.com/news/releases/2017/08/07 /qualcomm-and-itri-collaborate-5g-small-cell-
development-taiwan

245 https://www.sandiegouniontribune.com/business/technology/sd-fi-qualcomm-taiwan-2018081 3-story.html

246 https://www.communicationstoday.co.in/qualcomm-to-establish-5g-rd-center-in-taiwan/
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247 http: //www.taipeitimes.com /News/biz/archives/2018/06/11/2003694667

248 https: //www.zdnet.com/article/samsung-qualcomm-partner-in-5g-small-cell-networking-push/

249 https://www.nokia.com/about-us/news/releases/2018/02 /07 /nokia-and-qualcomm-complete-key-foundation-
tests-of-5g-new-radio-network-and-devices/

250 https://mobileidworld.com/qualcomm-5g-phones-lenovo-vivo-xiaomi-901262 /

251 https://about.keysight.com/en/newsroom/pr/2018/26feb-nr18024.shtml

252 https://www.qualcomm.com/news/releases/2017/10/17 /verizon-qualcomm-and-novatel-wireless-announce-
collaboration-expedite

253 https://newsroom.sprint.com/qualcomm-softbank-and-sprint-announce-collaboration-on-25-ghz-5g.htm
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254 https://www.chipestim ate.com/Qualcomm-ZTE-and-China- Mobile-Announce-Collaboration-on-5G-NR-Trials-at-35-
GHz-to-Accelerate-Wide-scale-5G-Deployments-in-China/Semiconductor-IP-Core /news /39607

255 https://www.zdnet.com/article /telstra-ericsson-qualcomm-announce-5g-new-radio-trials/

256 https://www.telegeography.com/products/commsupdate/articles/2016/12/20/skt-ericsson-and-qualcomm-to-
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o IEEMIREIRTT-2.218%ETT
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£ 5G EIRAYEED

British
Telecom @ VimpelCom
o Telia ®
Vodafone Group @ ® Lifecell pe
_Rogers ®  Deutsche Telekom @ ® China Mobile
T-Mobile @ Verizon @ Orange @@ ® TIM @ China Unicom
Sprint ® Atlice #@ Swisscom g Tyrkeell Koreu Telecom® @ NTTDoCoMo
ATRT® Telefénica  pic0 Telecom & & Softbank
® Zain LG Uplus® ¢ KDDI
Ensolut °
@ Batelco ® Far EasTone

Mog%» « oQ,e ® Chunghwa Telecom

" pha@dirtely ® Smart Communications

@ Singtel
& América Movil

4 1 ® MTN ® Telstra

Announced 5G
operator agreements
*As of Sep 2018
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257 https://www.cnbc.com/2018/10/18/ericsson-earnings-q3-2018.html

258 https://www.nasdag.com/article/ericsson-secures-european-debt-facility-to-expand-5g-rd-cm972283

259 https://www.ericsson.com/en/press-releases/2017/12 /ericsson-signs-funding-agreements-for-5g-research
260 https://www.ericsson.com/en/networks/offerings/5g/5g-partnerships
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261 https://www.ericsson.com/en/news/2018/11/ericsson-5g--device-commercial-trials-with-wistron

262 https://www.sdxcentral.com /5g/definitions/5g-trials/

263 https://www.telegeography.com/products/commsupdate/articles/2016 /12 /20/skt-ericsson-and-qualcomm-to-
collaborate-on-5g-nr-trials/
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5G AEAmMIELEE - BISEEIL (NSA ) AEFIEIL (SA ) M - NSARISHIRA 4G Ei
T RF - SA AR 56 T —HZ O AEIEZRHE (5G NGC ) - NSA Ml SAITI DIz EE
FiRY 5G NR BER2E1R 2 - 55 —1E NSA 5G NR 1Z£1R 2017 5 12 HEEE T B AK RAN#78
ZiE DEBHE - 56 MIRESIEABN 2018 F 3 BREE 7 NSA IRENRARA - WA 2018 F
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— Data plane
===Control plane

Non-Standalone Standalone

60 5G #AEESEREL

LU 2 5G RER BB

264 https: //www.theverge.com/2018/6/15/17467734/5g-nr-standard-3gpp-standalone-finished
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Release 15 & Release 16 ‘NR’ milestones _%7;?

vvvvvvvvvvvvvvvvv

Rel-15
NSAASN.1
RAN£79 endorsed the P e ;v ST T s s
freeze of NSA ASN.1 S - : H’l@mm&mmm =
and approved the
corresponding CRs % =
R Rel-15 © Reli6
Freeze - Freere J

Until June WGs shall prioritize Rel-15 & M‘i& )
Option-3 stabilization (only ASNA
essential corrections allowed), & | m“"—“ y

and Option-2 specification work

Architecture Option 2 & 5 (LTE): The late drop is to exclusively contain NR
ASN.1 Freeze September architecture options that were not
2018 completed by September ASN.1 drop

IfOption 5is not Options 4, 7 are part of the late drop

completed by September
ASN.1 drop, it will be part
of the late drop

61 5G R BRI
AERHY 56 MITE RN 56 RENRE -

9.1. 5G il =Bk

RIZ IPlytics - FERFTIRRM 5G HEANENES EELNEIRE - BSIEE
5G HENSEF A FAUERN - EEZRBFH - EETRPHIURKRERENIEET - BLEE

NWBEEMROIEZEE(E - RABNSEFNEmESZRIERNER -
% 58 {AT 4G ~ 5G KT E Rk

5 AC RRMHE | [5G RERMHEA # 5G BREH
it ERAE HaRm =1 HEERHERAER
Huawei 12.54% 11.93% -0.61% 31.58%

Nokia 9.09% 10.31% 1.22% 34.41%
Ericsson 17.21% 8.16% -9.05% 41.18%
ZTE 5.15% 5.84% 0.69% 25.95%
Qualcomm 6.23% 5.06% -1.17% 29.20%

265 https: //www.iam-media.com/who-will-be-technology-leader-5g-part-one
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# 5G RRMIEH
#HUERFRAER

Intel
Samsung

LG Electronics
China Mobile
AT&T

NTT DoCoMo
CATT
Telecom ltalia
NEC
MediaTek
Lenovo
Orange
Motorola
Deutsche Telekom
Other

2.32%
3.29%
1.50%
0.93%
1.12%
2.58%
2.03%
0.78%
1.67%
0.41%
0.02%
2.24%
2.09%
1.44%
22.59%

3.62%
3.47%
3.07%
3.03%
2.62%
2.29%
2.07%
2.07%
2.03%
1.63%
1.40%
1.37%
1.22%
1.18%
17.95%

1.30%
0.18%
1.57%
2.10%
1.50%
-0.29%
0.04%
1.29%
0.36%
1.22%
1.38%
-0.87%
-0.87%
-0.26%
-4.64%

34.69%
29.79%
41.18%
41.46%
35.21%
33.87%
23.21%
41.07%
20%

43.18%
31.58%
43.24%
30.30%
53.13%
20%
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AR 2 3GPP #8IAFT R AV 5G REMFIZK - R RABRIRECLHH -

# 59 5G REER

1
2

10
11

12

13

14
15
16
17
18
19
20
21
22

23

24
25

TS 38.101

TS 38.101-

1

TS 38.101-

2

TS 38.101-

3

TS 38.101-

4

TS 38.104
TS 38.113
TS 38.124

TS 38.133
TS 38.141

TS 38.141-

1

TS 38.141-

2
TS 38.171

TS 38.201
TS 38.202
TS 38.211
TS 38.212
TS 38.213
TS 38.214
TS 38.215
TS 38.300
TS 38.304

TS 38.305

TS 38.306
TS 38.307

NR; User Equipment (UE) radio transmission and reception (Withdrawn)
NR; User Equipment (UE) radio transmission and reception; Part 1:
Range 1 Standalone

NR; User Equipment (UE) radio transmission and reception; Part 2:
Range 2 Standalone

NR; User Equipment (UE) radio transmission and reception; Part 3:
Range 1 and Range 2 Interworking operation with other radios

NR; User Equipment (UE) radio transmission and reception; Part 4:
Performance requirements

NR; Base Station (BS) radio transmission and reception

NR; Base Station (BS) ElectroMagnetic Compatibility (EMC)

NR; Electromagnetic compatibility (EMC) requirements for mobile
terminals and ancillary equipment

NR; Requirements for support of radio resource management

NR; Base Station (BS) conformance testing (Withdrawn)

NR; Base Station (BS) conformance testing Part 1: Conducted
conformance testing

NR; Base Station (BS) conformance testing Part 2: Radiated
conformance testing

NR; Requirements for Support of Assisted Global Navigation Satellite
System (A-GNSS)

NR; Physical layer; General description

NR; Services provided by the physical layer

NR; Physical channels and modulation

NR; Multiplexing and channel coding

NR; Physical layer procedures for control

NR; Physical layer procedures for data

NR; Physical layer measurements

NR; Overall description; Stage-2

NR; User Equipment (UE) procedures in idle mode and in RRC Inactive
state

NG Radio Access Network (NG-RAN); Stage 2 functional specification of
User Equipment (UE) positioning in NG-RAN

NR; User Equipment (UE) radio access capabilities

NR; Requirements on User Equipments (UES) supporting a release-
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1
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2
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independent frequency band

NR; Medium Access Control (MAC) protocol specification
NR; Radio Link Control (RLC) protocol specification

NR; Packet Data Convergence Protocol (PDCP) specification
NR; Radio Resource Control (RRC); Protocol specification
NG-RAN; Architecture description

NG-RAN; NG general aspects and principles

NG-RAN; NG layer 1

NG-RAN; NG signalling transport

NG-RAN; NG Application Protocol (NGAP)

NG-RAN; NG data transport

NG-RAN; PDU Session User Plane protocol

NG-RAN; Xn general aspects and principles

NG-RAN; Xn layer 1

NG-RAN; Xn signalling transport

NG-RAN; Xn Application Protocol (XnAP)

NG-RAN; Xn data transport

NG-RAN; NR user plane protocol

NG-RAN; NR Positioning Protocol A (NRPPa)

NG-RAN; E1 general aspects and principles

NG-RAN; E1 layer 1

NG-RAN; E1 signalling transport

NG-RAN; E1 Application Protocol (E1AP)

NG-RAN; F1 general aspects and principles

NG-RAN; F1 layer 1

NG-RAN; F1 signalling transport

NG-RAN; F1 Application Protocol (F1AP)

NG-RAN; F1 data transport

NG-RAN; F1 interface user plane protocol (Withdrawn)

5GS; User Equipment (UE) conformance specification; Part 1: Common

test environment

5GS; User Equipment (UE) conformance specification; Part 2: Common

Implementation Conformance Statement (ICS) proforma

5GS; Special conformance testing functions for User Equipment (UE)
NR; User Equipment (UE) conformance specification; Radio transmission

and reception; Part 1: Range 1 Standalone

NR; User Equipment (UE) conformance specification; Radio transmission

and reception; Part 2: Range 2 Standalone

NR; User Equipment (UE) conformance specification; Radio transmission
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and reception; Part 3: Range 1 and Range 2 Interworking operation with
other radios

NR; User Equipment (UE) conformance specification; Radio transmission
and reception; Part 4: Performance

NR; User Equipment (UE) conformance specification; Applicability of
radio transmission, radio reception and radio resource management test
cases

5GS; UE conformance specification; Part 1: Protocol

5GS; UE conformance specification; Part 2: Applicability of protocol test
cases

5GS; User Equipment (UE) conformance specification; Part 3: Protocol
Test Suites

NR; User Equipment (UE) conformance specification; Radio Resource
Management (RRM)

NR intra band Carrier Aggregation (CA) Rel-16 for xCC Down Link (DL) /
yCC Up Link (UL) including contiguous and non-contiguous spectrum (X
>=y)

NR inter-band Carrier Aggregation (CA) / Dual Connectivity (DC) Rel-16
for 2 bands Down Link (DL) / x bands Up Link (UL) (x =1, 2)

Study on new radio access technology: Radio access architecture and
interfaces

Study on new radio access technology Physical layer aspects

Study on new radio access technology: Radio Frequency (RF) and co-
existence aspects

Study on new radio access technology Radio interface protocol aspects
Study on new radio access technology; 60 GHz unlicensed spectrum
Study of separation of NR Control Plane (CP) and User Plane (UP) for
split option 2

Study on NR beyond 52.6 GHz

NR; Study on test methods

Study on New Radio (NR) to support non-terrestrial networks

Study on Non-Orthogonal Multiple Access (NOMA) for NR

New frequency range for NR (3.3-4.2 GHz)

New frequency range for NR (4.4-5.0 GHz)

New frequency range for NR (24.25-29.5 GHz)

Study on CU-DU lower layer split for NR

General aspects for User Equipment (UE) Radio Frequency (RF) for NR

General aspects for Base Station (BS) Radio Frequency (RF) for NR
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General aspects for RRM and demodulation for NR

LTE Band 65 for NR (n65)

Solutions for NR to support non-terrestrial networks

Study on physical layer enhancements for NR ultra-reliable and low
latency case (URLLC)

Study on NR industrial Internet of Things (loT)

Study on evaluation for 2 receiver exception in Rel-15 vehicle mounted
User Equipment (UE) for NR

Study on radiated metrics and test methodology for the verification of
multi-antenna reception performance of NR User Equipment (UE)
Study on UE power saving in NR

Study on NR positioning support

Study on remote interference management for NR

NR; Study on integrated access and backhaul

Study on NR Vehicle-to-Everything (V2X)

Study on NR-based access to unlicensed spectrum

Study on channel model for frequency spectrum above 6 GHz

Study on channel model for frequencies from 0.5 to 100 GHz

NR; Derivation of test tolerances and measurement uncertainty for User
Equipment (UE) conformance test cases

NR; Derivation of test points for radio transmission and reception User
Equipment (UE) conformance test cases

Study on New Radio (NR) access technology

Study on scenarios and requirements for next generation access
technologies

Control and monitoring of Power, Energy and Environmental (PEE)
parameters Integration Reference Point (IRP); Requirements

Control and monitoring of Power, Energy and Environmental (PEE)
parameters Integration Reference Point (IRP); Information Service (1S)
Control and monitoring of Power, Energy and Environmental (PEE)
parameters Integration Reference Point (IRP); Solution Set (SS)
definitions

Management of Quality of Experience (QOE) measurement collection
Integration Reference Point (IRP); Requirements

Management of Quality of Experience (QOE) measurement collection
Integration Reference Point (IRP); Information Service (IS)
Management of Quality of Experience (QOE) measurement collection
Integration Reference Point (IRP); Solution Set (SS) definitions
Management and orchestration; Energy Efficiency (EE) of 5G; Concepts,
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use cases and requirements

Policy management for Network Function Virtualization (NFV) based
mobile networks

Management and orchestration; Intent driven management services for
mobile networks

Management of Quality of Experience (QoE) measurement collection;
Concepts, use cases and requirements

Management of Quality of Experience (QoE) measurement collection;
Control and configuration

Management of Quality of Experience (QoOE) measurement collection;
Information definition and transport

Management and orchestration; Concepts, use cases and requirements
Management and orchestration; Provisioning

Management and orchestration; Generic management services
Management and orchestration; Architecture framework

Management and orchestration; 5G Network Resource Model (NRM);
Stage 1

Management and orchestration; 5G Network Resource Model (NRM);
Stage 2 and stage 3

Management and orchestration of networks and network slicing; 5G Core
Network (5GC) Network Resource Model (NRM); Stage 1 (Withdrawn)
Management and orchestration; Fault Supervision (FS)

Management and orchestration of networks and network slicing; Fault
Supervision (FS); Stage 2 and stage 3 (Withdrawn)

Management and orchestration; Performance assurance

Management and orchestration of networks and network slicing;
Performance Management (PM); Stage 2 and stage 3 (Withdrawn)
Management and orchestration; 5G performance measurements
Management and orchestration of networks and network slicing; 5G Core
Network (5GC) performance measurements and assurance data
(Withdrawn)

Management and orchestration; 5G end to end Key Performance
Indicators (KPI)

Study on management and orchestration architecture of next generation
networks and services

Telecommunication management;Study on management and
orchestration of network slicing for next generation network
Telecommunication management;Study on management aspects of next
generation network architecture and features

Study on the management aspects of edge computing
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Telecommunication management; Study on tenancy concept in 5G
networks and network slicing management

Telecommunication management; Study on management aspects of
communication services

Telecommunication management; Study on scenarios for Intent driven
management services for mobile networks

Study on protocol enhancement for real time communication
Telecommunication management; Study on the Self-Organizing
Networks (SON) for 5G networks

Telecommunications management; Study on integration of Open Network
Automation Platform (ONAP) ata Collection, Analytics and Events
(DCAE) and 3GPP reference management architecture

Security aspects of Common API Framework (CAPIF) for 3GPP
northbound APIs

Lawful Interception requirements

Lawful Interception (LI) architecture and functions

Handover interface for Lawful Interception (LI)

Battery Efficient Security for very low throughput Machine Type
Communication (MTC) devices (BEST)

Security aspect for LTE support of Vehicle-to-Everything (V2X) services
Generic Authentication Architecture (GAA); Generic Bootstrapping
Architecture (GBA)

Security architecture and procedures for 5G System

5G Security Assurance Specification (SCAS); NR Node B (gNB)

5G Security Assurance Specification (SCAS); Access and Mobility
management Function (AMF)

5G Security Assurance Specification (SCAS); User Plane Function (UPF)
5G Security Assurance Specification (SCAS); Unified Data Management
(UDM)

5G Security Assurance Specification (SCAS); Session Management
Function (SMF)

5G Security Assurance Specification (SCAS); ... (AUSF)

5G Security Assurance Specification (SCAS); ... (SEPP)

5G Security Assurance Specification (SCAS); ... (NRF)

5G Security Assurance Specification (SCAS); ... (NEF)

Study on the security of the wireless and wireline convergence for the 5G
system architecture

KDF negotiation for 5GS security — phase2

Study on 5G security enhancements against false base stations

Study on security aspects of 5G network slicing management
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Study on security aspects of network slicing enhancement

Study on security aspects of Provision of Access to Restricted Local
Operator Services by Unauthenticated UEs (PARLOS)

Security Assurance Methodology (SECAM) and Security Assurance
Specification (SCAS) for 3GPP virtualized network products

Study on security enhancements of 5GS for vertical and Local Area
Network (LAN) services

Study on the security of Ultra-Reliable Low-Latency Communication
(URLLC) for 5GS

Study on Long Term Key Update Procedures

Study on authentication and key management for applications based on
3GPP credential in 5G

Study on supporting 256-bit algorithms for 5G

Study on Lawful Interception (LI) service in 5G

Study on security aspects of the 5G Service Based Architecture (SBA)
Study on security aspects of single radio voice continuity from 5G to
UTRAN

Study on evolution of cellular 10T security for the 5G System

Study on battery efficient security for very low throughput Machine Type
Communication (MTC) devices

Study on the security aspects of the next generation system (Withdrawn)
Location Services (LCS); Service description; Stage 1

Maritime communication services over 3GPP system

Remote Identification of Unmanned Aerial Systems (UAS)

Service requirements for enhanced V2X scenarios

Service requirements for next generation new services and markets
Message service within the 5G System - Stage 1

Mobile communication system for railways

Study on Communication for Automation in Vertical domains (CAV)
Feasibility Study on Maritime Communication Services over 3GPP
system

Study on Provision of Local Operator Services

Feasibility Study on LAN Support in 5G

Study on enhancements to IMS for new real time communication
services

Study on Remote Identification of Unmanned Aerial Systems (UAS)
Study on communication services for critical medical applications
Study on Audio-Visual Service Production

Enhancement for UAVs

Study on asset tracking use cases


http://www.3gpp.org/DynaReport/33813.htm
http://www.3gpp.org/DynaReport/33815.htm
http://www.3gpp.org/DynaReport/33818.htm
http://www.3gpp.org/DynaReport/33819.htm
http://www.3gpp.org/DynaReport/33825.htm
http://www.3gpp.org/DynaReport/33834.htm
http://www.3gpp.org/DynaReport/33835.htm
http://www.3gpp.org/DynaReport/33841.htm
http://www.3gpp.org/DynaReport/33842.htm
http://www.3gpp.org/DynaReport/33855.htm
http://www.3gpp.org/DynaReport/33856.htm
http://www.3gpp.org/DynaReport/33861.htm
http://www.3gpp.org/DynaReport/33863.htm
http://www.3gpp.org/DynaReport/33899.htm
http://www.3gpp.org/DynaReport/22071.htm
http://www.3gpp.org/DynaReport/22119.htm
http://www.3gpp.org/DynaReport/22125.htm
http://www.3gpp.org/DynaReport/22186.htm
http://www.3gpp.org/DynaReport/22261.htm
http://www.3gpp.org/DynaReport/22262.htm
http://www.3gpp.org/DynaReport/22289.htm
http://www.3gpp.org/DynaReport/22804.htm
http://www.3gpp.org/DynaReport/22819.htm
http://www.3gpp.org/DynaReport/22820.htm
http://www.3gpp.org/DynaReport/22821.htm
http://www.3gpp.org/DynaReport/22823.htm
http://www.3gpp.org/DynaReport/22825.htm
http://www.3gpp.org/DynaReport/22826.htm
http://www.3gpp.org/DynaReport/22827.htm
http://www.3gpp.org/DynaReport/22829.htm
http://www.3gpp.org/DynaReport/22836.htm
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192
193
194

195

196

197
198
199
200
201
202

TR 22.842
TR 22.854
TR 22.861

TR 22.862

TR 22.863

TR 22.864

TR 22.866
TR 22.869
TR 22.872
TR 22.886
TR 22.904

TR 22.969

Study on Network Controlled Interactive Service in 5GS

Feasibility Study on Multimedia Priority Service (MPS) Phase 2
FS_SMARTER - massive Internet of Things

Feasibility study on new services and markets technology enablers for
critical communications; Stage 1

Feasibility study on new services and markets technology enablers for
enhanced mobile broadband; Stage 1

Feasibility study on new services and markets technology enablers for
network operation; Stage 1

Enhanced relays for energy efficiency and extensive coverage
Feasibility study on enhancements of Public Warning System (PWS)
Study on positioning use cases

Study on enhancement of 3GPP support for 5G V2X services

Study on user-centric identifiers and authentication

Feasibility study on enhancements of Public Warning System (PWS)
(Withdrawn)


http://www.3gpp.org/DynaReport/22842.htm
http://www.3gpp.org/DynaReport/22854.htm
http://www.3gpp.org/DynaReport/22861.htm
http://www.3gpp.org/DynaReport/22862.htm
http://www.3gpp.org/DynaReport/22863.htm
http://www.3gpp.org/DynaReport/22864.htm
http://www.3gpp.org/DynaReport/22866.htm
http://www.3gpp.org/DynaReport/22869.htm
http://www.3gpp.org/DynaReport/22872.htm
http://www.3gpp.org/DynaReport/22886.htm
http://www.3gpp.org/DynaReport/22904.htm
http://www.3gpp.org/DynaReport/22969.htm
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BRI ™

US20150257012A1

152.30

HUAWEI
9/10/2015
Method for establishing wireless communications over customized fifth generation network, involves selecting transport
protocols for transporting service-related traffic over physical data-plane of wireless network
US9392471B1

151.30

VIAVI SOLUTIONS UK LTD
7/12/2016
Method for performing automated neighbor relation determination for cells in mobile communications network, involves
identifying desired topology of mobile network based on present topology or performance data of network
US20140301288A1

150.61

INTEL CORP
10/9/2014

Method for performing small-data radio-resource control (RRC) connection establishment in third generation partnership
project long-term evolution network, involves sending reconfiguration message with measurement information element
W02015102747A1

146.76

INTEL CORP
7/9/2015
Data processing apparatus for including in user equipment (UE) has processing circuitry that computes first and second
estimate of power headroom associated with first and second wireless cell, respectively
US20150289208A1

146.43

HUAWEI
10/8/2015
Method for operating first communications controller of communications system with multiple communications carriers,
involves communicating first physical layer message to user device in first communications carrier
W02014134831A1

141.86

NOKIA
9/12/2014

Method for handover of device-to-device communications, involves receiving measurement report indicating that handover
of device is needed, and determining whether to initiate or postpone handover according to handover condition
US20170278402A1

140.31

TOYOTA JIDOSHA KK
9/28/2017
Method for generating and exchanging road scene descriptions between vehicles, involves monitoring movement and lane
position of dynamic road objects, and transmitting semantic road scene description to vehicles associated with road
segment
W0O2016086956A1

139.19

ERICSSON
6/9/2016
Cell-search method for cellular communication device e.g. mobile telephone, involves performing second cell search based
on reference frequency error estimate in second frequency band
WO02014119099A1

138.31

SONY CORP
8/7/2014
Communication control apparatus of communication control system, instructs operation of small cell to terminal device that
exists in determined position so that interference to protection object cell does not exceed acceptable level
W02015013567A1

138.31

INTEL CORP
1/29/2015
Mobile node has controller which selects to use first Internet protocol (IP) address for communication session if IP session
continuity is to be maintained for communication session
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US20150271675A1

137.82

QUALCOMM
9/24/2015
Method for wireless communication in wireless network, involves receiving timing variable from network at device and
timing variable is received while device is in connected mode
EP3079323A1

137.36

COMMISSARIAT ENERGIE ATOMIQUE
10/12/2016
Filter bank multi-carrier receiver for receiving packet of filter bank multi-carrier symbols, has multiplexer introducing null
values instead of last block of samples of packet, without waiting for end of reception of packet
DE102016118744A1

137.15

TOYOTA JIDOSHA KK
4/20/2017
Computer implementation method for implementing full-duplex wireless communication, involves sweeping beam of first
millimeter wave communication unit, so that beam is aligned with future location of second wave communication unit
US20150264699A1

137.10

INTEL CORP
9/17/2015
Primary base station for cross-carrier scheduling on mobile device, causes secondary base station to transmit data in
portion of first frame that aligns with second frame of primary base station
W02015030240A1

137.10

KOMATSU KK
3/5/2015
Carrier-vehicle e.g. dump truck used in mining field, has output unit which matches and outputs time data and process log
data showing execution condition of processing system
W02015103596A1

137.10

INTEL CORP
7/9/2015

User equipment for use in wireless communication system, has transceiver for receiving radio access network assistance
information, and control circuitry for offloading traffic of connection to network based on assistance information
CN102820951A

136.39

HUAWEI
12/12/2012
Method for transmitting and receiving client signal in optical transport network (OTN), involves receiving client signal, and
mapping received client signal with respect to speed change of container structure
US20150349863A1

133.64

QUALCOMM
12/3/2015
Method for realizing wireless communication at device, involves associating first set of weights with first antenna sub-array
of device that is different from second antenna sub-array, where ray is communicated based on set of weights
US20160149633A1

133.64

QUALCOMM
5/26/2016
Apparatus for operating phased array antennas in radio modules of wireless station for providing signal propagation, has
transmit-receive antennas for generating parameter indicative of rotation of apparatus based on characteristics
WO02015171221A1

133.64

INTEL CORP
11/12/2015
First cellular manager for controlling first cellular network, involves selecting offloading mechanisms based on WLAN
offload parameters of second cellular manager by offload controller
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EP3079323A1

137.36

COMMISSARIAT ENERGIE ATOMIQUE
10/12/2016
Filter bank multi-carrier receiver for receiving packet of filter bank multi-carrier symbols, has multiplexer
introducing null values instead of last block of samples of packet, without waiting for end of reception of

DE102015200411A1

132.27

APPLE INC
7/23/2015
Method for detecting radio frequency interference in radio frequency channel by wireless communication
apparatus, involves performing cross correlation over correlation time period, until radio frequency

US20150256308A1

127.77

HUAWEI
9/10/2015
Method for supporting wireless communications by network controller for transmitting orthogonal frequency
division multiplexed waveforms, involves selecting different multiple access block types from established

US20140254404A1

120.82

QUALCOMM
9/11/2014
Method for performing over-the-air communication between e.g. cellular telephone and femto node in code
division multiple access communication system, involves determining signal for useable portion of cyclic

W02011084038A2

116.91

ETRI
7/14/2011
Terminal for performing carrier aggregation in wireless telecommunication system, has transmit unit for
transmitting received acknowledge information about data to base station using determined uplink channel

W02011125319A1

116.91

PANASONIC CORP
10/13/2011
Transmitter used in wireless communication system e.g. long term evolution (LTE) system, has controller
that sets bandwidth of lowest frequency band as bandwidth of continuous frequency band to calculate

US20160278050A1

115.87

MOTOROLA MOBILITY LLC
9/22/2016
Method for scheduling uplink transmissions of user equipment on unlicensed spectrum carrier in long term
evolution networks, involves transmitting physical uplink shared channel in portion of remaining part of

US20160352551A1

115.87

HUAWEI
12/1/2016
Method for configuring e.g. massive machine-type communication, with e.g. user equipment, involves
receiving indication of value of subcarrier spacing and duration for type of numerology signal applied to

US20130230017A1

111.61

SAMSUNG

9/5/2013
Method for transmitting hybrid automatic repeat request acknowledgement (HARQ-ACK) signal for user
equipment (UE) in physical uplink control channel (PUCCH), involves transmitting HARQ-ACK signal in

W02013144715A1

111.61

NOKIA
10/3/2013
Signal transmission method used in transmitter of filter band multi-carrier system involves obtaining and
transmitting to-be-transmitted signal by framing pilot preamble symbol with modulated data
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uS9088447B1

114.66

MITSUBISHI ELECTRIC CORP
7/21/2015
Method for communicating data symbols in e.g. vehicular communication network, involves detecting
received signal using generalized likelihood ratio test (GLRT) with space-time-frequency basis expansion to

EP3082285A1

112.95

CISCO TECHNOLOGY INC
10/19/2016
Method for performing cable characterization at link-up and during in-service monitoring to provide best
data throughput involves determining quality value for cable based on multiple return loss values and

US20170111139A1

107.62

INTEL CORP
4/20/2017
Device for modulation and coding scheme codes in portable wireless communication device, has processor
which determines code rate associated with MCS index value based on wireless communication channel

W02012029614A1

106.04

SONY CORP
3/8/2012
Data processor has low density parity check encoder that performs encoding with low density parity check
code having code length of predetermined bits

W02015139248A1

96.00

HUAWEI
9/24/2015
Method for matching polar code rate for e.g. intelligent telephone, involves interleaving parity bits to obtain
first set of bits, and determining rate-matched output sequence based on first and second set of interleaved

US20140112194A1

95.57

SAMSUNG
4/24/2014
User equipment (UE) e.g. cell phone for use in wireless communication network, performs network-assisted
device discovery of other main section by assisting enhanced NodeB in main section in network-assisted

EP2482482A2

92.98

NEC CORP
8/1/2012
Low-density parity-check (LDPC) decoding apparatus has unit which calculates post effective noise
variance and log-likelihood ratio (LLR) based on predetermined equation

CN101958774A

92.05

ZTE
1/26/2011
Feedback information sending method, involves mapping expanded data on multiple uplink single carrier
frequency division multiple access symbols, where each access symbol occupies continuous physical

US20170331577A1

91.73

ERICSSON
11/16/2017
Method for operating user equipment (UE) in wireless communication network, involves receiving
broadcasted system access information and using received system access information for accessing

W02015123855A1

91.17

HUAWEI
8/27/2015
Method for rate matching linear block code, involves determining mapping function according to
congruential sequence and reference sequence, and interweaving target polar code according to mapping

7 62 ST %A Topl0 - $RE MRS
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US20160227579A1

131.26

INTEL CORP
8/4/2016
Wireless apparatus for facilitating high-efficiency operation for wireless communications over network, has
processing circuitry for decoding trigger frame and generating uplink data unit for transmission in selected

W02015021239A1

119.53

HUAWEI
2/12/2015
Adapting device operation method for use in scalable digital communications involves determining sparse
code multiple access (SCMA) parameters from first access mode in accordance with SCMA parameter

US20170257868A1

118.95

UNIV NAT TSING-HUA
9/7/2017
Method for joint clustering and precoding in wireless communication system, involves superposing
transmission signal and broadcasting resulting signal to user equipment in first cluster and user equipment

US20160219627A1

116.98

HUAWEI
7/28/2016
Method for facilitating reliable low latency transmission in grant-free uplink transmission scheme for
wireless communication, involves mapping reliable ultra-low latency-user equipments to set of contention

W02014069598A1

116.46

SHARP KK
5/8/2014
Mobile station apparatus e.g. terminal device of communication system, has enhanced physical downlink
control channel (EPDCCH) process unit that determines candidate of EPDCCH in one of block pairs based

W02016106728A1

113.61

HUAWEI
7/7/2016
Method for transmitting data using user equipment, involves performing codebook mapping on obtained
network-coded signals to obtain modulation symbols, and sending modulation symbols obtained by

W02014175918A1

111.76

INTEL CORP
10/30/2014
Beam-forming processor for configuring large aperture array antenna of millimeter-wave base station,
performs multi-beam beam-forming to concurrently direct set of multi-user multiple-input multiple-output

EP2840749A1

110.79

NOKIA
2/25/2015
Receiver for receiving multicarrier signal, has filter module that is operable to perform inverse sideband
suppression filter operation for first and second frequency blocks

EP2911334A1

109.83

NTT DOCOMO INC
8/26/2015
Uplink resource scheduling method for applying non-orthogonal multiple access long term evolution
communication system, involves multiplexing generated mobile station dedicated signaling into channel and

US20150289292A1

109.11

SAMSUNG
10/8/2015
Method for transmitting data in base station based on wireless communication technology, involves
receiving feedback information, where feedback information comprises indication, which indicates whether
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US20170079059A1 121.00
INTEL CORP
3/16/2017
Non-transitory computer-readable storage medium for performing wireless communication, has set of
instructions for performing sharing and computation offloading through computation resource according to
US20160352551A1 115.87
HUAWEI
12/1/2016
Method for configuring e.g. massive machine-type communication, with e.g. user equipment, involves
receiving indication of value of subcarrier spacing and duration for type of numerology signal applied to
W02011091751A1 106.04
HUAWEI
8/4/2011
Authentication method for machine type communication (MTC) device e.g. MTC gateway, involves reporting
result of mutual authentication with MTC device to core network node by MTC gateway
US20180041905A1 98.77
NXGEN PARTNERS IP LLC
2/8/2018
System for providing dynamically configurable network between core network and cellular phone, has
server selecting slice portion of set of control layers of radio access network and slice portion of set of
US20180102877A1 98.77
QUALCOMM
4/12/2018
Method for facilitating adaptive codeword/codeblock selection in e.g. long term evolution system, involves
formatting information to be transmitted, into codewords, and transmitting codewords in multiple-input
W02017123045A1 91.73
SAMSUNG
7/20/2017
Apparatus of terminal in wireless communication system, has at least one processor configured to perform
communication by using resource configuration
US20170339567A1 88.21
INTEL CORP
11/23/2017
Non-transitory computer-readable storage mediums for performing wireless communications operations,
has set of instructions for slicing radio access network into vertical and horizontal slices by radio access
US20180049213A1 87.83
QUALCOMM
2/15/2018
Method of wireless communication by user equipment (UE), involves receiving signaling configuring UE to
operate in first/second radio access technology (RAT) network in accordance with one of indicated
US20170238292A1 87.24
QUALCOMM
8/17/2017
Method for operating user equipment for controlling multiple physical resource block operations for
narrowband system, involves performing narrowband communications with base station using anchor
US20170332359A1 82.04
CONVIDA WIRELESS LLC
11/16/2017
Apparatus for indicating physical downlink shared channel resource allocation to radio download control
channel, has processor for determining first tier search space from matching control channel candidate of
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US20140301288A1
INTEL CORP
10/9/2014
Method for performing small-data radio-resource control (RRC) connection establishment in third
generation partnership project long-term evolution network, involves sending reconfiguration message with
W02014158268A1 133.11
INTEL CORP
10/2/2014
User equipment e.g. smartphone, for e.g. long term evolution network, has physical layer circuitry for
receiving message from network that includes information element indicating whether network supports
US20130322357A1 120.07
INTEL CORP
12/5/2013
Device for supporting hybrid automatic retransmission request for non-contiguous carrier aggregation for
e.g. smart phones, has window module for generating virtual window comprising sub-frames that are not
US20140153482A1 120.07
INTEL CORP
6/5/2014
Communication device such as base station, has message generator that is configured to generate
message and transmitter that is configured to transmit message in accordance with minimization of drive
US20170295502A1 119.32
HUAWEI
10/12/2017
Method for operating millimeter wave (mmWave) user equipment (UE), involves establishing cloud cell with
mmWave TPs of subset of best mmWave TPs selected by central controller
US20170026992A1 117.33
QUALCOMM
1/26/2017
Method for performing wireless communication between user equipments in wireless communication
network for scheduling entity, involves scheduling transmissions between scheduling entity and set of
W02016119686A2 117.33
HUAWEI
8/4/2016
Method for receiving data in eco state by network node of virtual radio access network, involves transmitting
unicast notification message for notifying impending data transmission, and transmitting data to wireless
US20130115967A1 111.49
QUALCOMM
5/9/2013
Method for providing flexible bandwidth waveforms and channels for wireless communication of e.g. mobile
devices, involves adapting chip rate of mobile device dynamically such that mobile device communicates
US20170055192A1 107.62
MEDIATEK INC
2/23/2017
Method for receiving and processing configuration information from network, involves performing radio
resource control (RRC) reestablishment procedure towards selected target cell if second condition is
US20170170943A1 107.07
QUALCOMM
6/15/2017
Method for facilitating scheduling entity for wireless communication over time division duplex carrier,
involves receiving uplink burst from decoupled mode user within downlink-centric subframe and uplink-
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US20150349863A1 133.64
QUALCOMM
12/3/2015
Method for realizing wireless communication at device, involves associating first set of weights with first
antenna sub-array of device that is different from second antenna sub-array, where ray is communicated
US20160149633A1 133.64
QUALCOMM
5/26/2016
Apparatus for operating phased array antennas in radio modules of wireless station for providing signal
propagation, has transmit-receive antennas for generating parameter indicative of rotation of apparatus
US20140235287A1 133.11
INTEL CORP
8/21/2014
Apparatus e.g. personal computer, for transmitting power control for wireless communication, has controller
to control transmit powers based on first and second power limits, where second power limit includes total
US20160212641A1 131.47
KEYSIGHT TECHNOLOGIES INC
7/21/2016
Method for testing multi-input-multi-output device under test in e.g. personal computer, involves applying
fading channel characteristics to downlink signals, and measuring characteristic of device under test from
US20170127332A1 131.26
ERICSSON
5/4/2017
Method for providing telecommunications system service to user equipment in aircraft, involves detecting
that aircraft leaves first coverage area served by first antenna nodes, and enters second coverage area
EP3242403A1 129.60
ANALOG DEVICES INC
11/8/2017
Radio frequency (RF) communication system used in massive multiple-input multiple-output (MIMO) system
has circuit which provides phase adjustment to phase-locked loop (PLL) based on phase difference signal
W02016010685A1 127.77
QUALCOMM
1/21/2016
Method of wireless communication for user equipment (UE), involves scanning transmit beams from
millimeter-wave base station (mmW-BS) for each of M receive beam directions of UE based on
US20160359573A1 127.45
ROHDE & SCHWARZ GMBH & CO KG
12/8/2016
Measuring system for measuring e.g. mobile telephones, under test with phased array antenna system, has
controller for setting antenna characteristic of antenna-array of communication device for adjusting set
EP3073572A1 126.89
INTEL CORP
9/28/2016
Phased array communication system has array of transmission units that generates combined signal by
transmitting two signal outputs at predetermined angle in air medium to reconstruct amplitude and phase
US20160248169A1 122.87

QUALCOMM
8/25/2016
Apparatus for providing wireless communication using millimeter wavelength spectrum for providing various
communication content, has antenna array comprising set of antenna elements in planar configuration, and
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W02015102747A1

146.76

INTEL CORP
7/9/2015
Data processing apparatus for including in user equipment (UE) has processing circuitry that computes
first and second estimate of power headroom associated with first and second wireless cell, respectively

US20150289208A1

146.43

HUAWEI
10/8/2015
Method for operating first communications controller of communications system with multiple
communications carriers, involves communicating first physical layer message to user device in first

US20150264699A1

137.10

INTEL CORP
9/17/2015
Primary base station for cross-carrier scheduling on mobile device, causes secondary base station to
transmit data in portion of first frame that aligns with second frame of primary base station

US20160227578A1

121.00

INTEL CORP
8/4/2016
Spectrum reservation circuitry for use in source evolved NodeB or user equipment of wireless
communication system, has receive circuitry for receiving Licensed Assisted Access Clear to Send signal

US20170005768A1

121.00

SHARP KK
1/5/2017
Evolved NodeB for communicating voice and/or data to base station, has memory stored with instructions
that are executable to increase contention window size according to automatic request

US20160007373A1

118.77

INTEL CORP
1/7/2016
User equipment, has physical layer circuitry for receiving scheduling control information for component
carriers of carrier set using scheduling component carrier in downlink control information according to
W02016074096A1

118.77

BLACKBERRY LTD
5/19/2016
Method for transmitting on Licensed- Assisted Access in Long Term Evolution (LAA-LTE) channel, involves
transmitting hybrid preamble having determined length subsequent to determining length of hybrid preamble
US20170251464A1

118.73

ERICSSON
8/31/2017
Method for enabling wireless communication device to operate in unlicensed radio spectrum, involves
receiving uplink grant from network node indicating data subframe and control subframe to wireless device
W02016196970A1

117.33

QUALCOMM
12/8/2016
Wireless communication method for controlling downlink data rate, involves determining time to perform
clear channel assessment based on random number, by base station

US20170079013A1

116.98

WILUS INST STANDARDS & TECHNOLOGY INC
3/16/2017
Method for performing downlink transmission in specific cell by base station in cellular wireless
communication system, involves performing downlink transmission in specific cell after standing for slots,
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W02015030240A1

137.10

KOMATSU KK
3/5/2015
Carrier-vehicle e.g. dump truck used in mining field, has output unit which matches and outputs time data
and process log data showing execution condition of processing system

W02016202363A1

127.24

ERICSSON
12/22/2016
Method for handling user equipment (UE) by control plane node involves receiving create chain response
message indicating that requested chain has been created from service chain controller

CA2852080A1

120.82

AR CHINA LTD
11/22/2014
Test apparatus for testing signal transmission device, has test portion that comprises digital flight data
acquisition unit that receives simulation signal, and comparison module that compares test data and

JP05245023B1

108.59

RAKUTEN EDY INC
7/24/2013
Information processing apparatus of information-provision system, has output unit that matches and outputs
information which shows communication carrier which manages mobile communication network through

US20130156120A1

103.64

SAMSUNG
6/20/2013
Base station for facilitating communication with mobile stations using beamforming scheme to transmit
reference symbols, has radio frequency processing chains coupled to set of antenna arrays to transmit
W02018006221A1

97.74

APPLE INC
1/11/2018
Apparatus for network slice selection, has processing component which causes cellular network entity to
provide network slice selection response, which indicates control plane entry point address for selected

W02014065004A1

97.11

FUJI FILM CORP
5/1/2014
Imaging device e.qg. digital still camera for smartphone, determines whether focusing control is performed
by phase difference auto-focus (AF) system according to color of to-be-photographed image by phase
DE102015107080B3

93.34

INTEL CORP
8/25/2016
Method for estimating a channel for mobile systems with insufficient cyclic prefix length, involves receiving
a signal on sub-carriers of known pilots and sub-carriers of unknown data, and determining an estimate of
EP3280122A1

89.22

TOYOTA JIDOSHA KK
2/7/2018
Method for providing original equipment manufacturer human-machine interface device operation of mobile
device, involves applying human-machine interface mapping assignment to human-machine interface
W02017211284A1

87.91

HUAWEI
12/14/2017
Method for managing mobile virtual machine type communication devices in communication network,
involves sending trajectory of mobile object obtained based on parameter indicating attribute to connectivity

7 68 =177 PA Top10 - AEEINEE



Clarivate Analytics 171

NRIE S AR — 09 Bt A



Clarivate Analytics

172

BTN ™

US10111163B2 121.00
HUAWEI
10/23/2018
Method for associating mobile device in communication network supporting multiple network slices, involves
transmitting instructions to associate mobile device with network slice from connection manager to node of
US20160353465A1 121.00
HUAWEI
12/1/2016
Method for associating mobile device in communication network supporting multiple network slices, involves
transmitting instructions to associate mobile device with network slice from connection manager to node of
US20170079059A1 121.00
INTEL CORP
3/16/2017
Non-transitory computer-readable storage medium for performing wireless communication, has set of
instructions for performing sharing and computation offloading through computation resource according to
US20170245316A1 113.30
MOTOROLA MOBILITY LLC
8/24/2017
Apparatus for supporting network slicing in wireless communication system, has processor for requesting
network connection corresponding to application category through transceiver and transmitting connection
US20180041905A1 98.77
NXGEN PARTNERS IP LLC
2/8/2018
System for providing dynamically configurable network between core network and cellular phone, has
server selecting slice portion of set of control layers of radio access network and slice portion of set of
US9961624B1 98.46
T-MOBILE USA INC
5/1/2018
Wireless telecommunication system for selecting multiple individual network slices, has network slice
selector configured to send slice request to slice selection policy function, and redirect create session
W02018006221A1 97.74
APPLE INC
1/11/2018
Apparatus for network slice selection, has processing component which causes cellular network entity to
provide network slice selection response, which indicates control plane entry point address for selected
CN105813195A 91.73
CHINA ACAD TELECOM TECHNOLOGY Mil
7/27/2016
Method for selecting on-demand mobility management mechanism for mobility support determining terminal,
involves carrying out network selecting function, and distributing desired terminal mobility supports to
US20170331577A1 91.73
ERICSSON
11/16/2017
Method for operating user equipment (UE) in wireless communication network, involves receiving
broadcasted system access information and using received system access information for accessing
W02017045644A1 91.26

HUAWEI
3/23/2017
Method for network slice reselection, involves selecting second slice as target slice and initiating migration
of mobile device to selected target slice
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US9392471B1 151.30
VIAVI SOLUTIONS UK LTD
7/12/2016
Method for performing automated neighbor relation determination for cells in mobile communications
network, involves identifying desired topology of mobile network based on present topology or performance
W02014119099A1 138.31
SONY CORP
8/7/2014
Communication control apparatus of communication control system, instructs operation of small cell to
terminal device that exists in determined position so that interference to protection object cell does not
W02015103596A1 137.10
INTEL CORP
7/9/2015
User equipment for use in wireless communication system, has transceiver for receiving radio access
network assistance information, and control circuitry for offloading traffic of connection to network based
WO02015171221A1 133.64
INTEL CORP
11/12/2015
First cellular manager for controlling first cellular network, involves selecting offloading mechanisms based
on WLAN offload parameters of second cellular manager by offload controller
W02014172306A2 133.11
IDAC HOLDINGS INC; INTERDIGITAL PATENT HOLDINGS INC
10/23/2014
Method for facilitating discontinuous reception for mm wavelength dual connectivity in e.g. smartphone in
long term evolution communication system, involves monitoring control resource at preferred mm
US20150373607A1 124.31
INTEL CORP
12/24/2015
User equipment for tunneling data radio bearers through wireless local area network link, has controller for
establishing user datagram protocol tunneling connections between equipment and evolved NodeB through
W02015021152A1 124.06
INTEL CORP
2/12/2015
Enhanced node B (eNode B) operable to determine user equipment (UE) distribution information for
communications network has computer circuitry to associate UE with UE distribution bin based on location
EP3136775A1 121.56
JDSU UK LTD; VIAVI SOLUTIONS UK LTD
3/1/2017
Device for improving performance of e.g. third generation mobile network used in mobile device, has
multiple processors for determining network performance information, and transmitting changed network
US20140241243A1 120.82
APPLE INC
8/28/2014
Method for providing redundant transmission of e.g. real time audio to tablet computing device, involves
bundling real time data frame with next-sequential real time data frame, and sending real-time transport
W02016008361A1 120.53

HUAWEI
1/21/2016
Phalanx radio system for high capacity wireless communication has radio unit (RU) that is formed by small
radio unit modules (SRUMSs) uniquely associated with central module (CM) radio frequency (RF) element
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DE102016118744A1

137.15

TOYOTA JIDOSHA KK
4/20/2017
Computer implementation method for implementing full-duplex wireless communication, involves sweeping
beam of first millimeter wave communication unit, so that beam is aligned with future location of second
US20160149633A1

133.64

QUALCOMM
5/26/2016
Apparatus for operating phased array antennas in radio modules of wireless station for providing signal
propagation, has transmit-receive antennas for generating parameter indicative of rotation of apparatus

US20140235287A1

133.11

INTEL CORP
8/21/2014
Apparatus e.g. personal computer, for transmitting power control for wireless communication, has controller
to control transmit powers based on first and second power limits, where second power limit includes total

W02015148124A1

128.10

INTEL CORP; LNTEL CORP
10/1/2015
Method for rack level pre-installed interconnect for server, storage, and networking deployment, involves
facilitating communication between components by transmitting millimeter-wave radio frequency signal

W02016010685A1

127.77

QUALCOMM
1/21/2016
Method of wireless communication for user equipment (UE), involves scanning transmit beams from
millimeter-wave base station (mmW-BS) for each of M receive beam directions of UE based on

EP3073572A1

126.89

INTEL CORP
9/28/2016
Phased array communication system has array of transmission units that generates combined signal by
transmitting two signal outputs at predetermined angle in air medium to reconstruct amplitude and phase

W02016043930A1

124.31

QUALCOMM
3/24/2016
Wireless communication method for determining dynamic directional synchronization signals, involves
identifying characteristics associated with communication network, and adjusting parameter of narrowband

US20160248169A1

122.87

QUALCOMM
8/25/2016
Apparatus for providing wireless communication using millimeter wavelength spectrum for providing various
communication content, has antenna array comprising set of antenna elements in planar configuration, and

EP2779308A1

120.82

INTEL CORP
9/17/2014
Wireless communication device e.g. electronic device, computing device has antenna module with array of
antenna units, that steer signal beam over different range of angles relative to surface

US20170295502A1

119.32

HUAWEI
10/12/2017
Method for operating millimeter wave (mmWave) user equipment (UE), involves establishing cloud cell with
mmWave TPs of subset of best mmWave TPs selected by central controller
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US20170079059A1

121.00

INTEL CORP
3/16/2017
Non-transitory computer-readable storage medium for performing wireless communication, has set of
instructions for performing sharing and computation offloading through computation resource according to

US20170135102A1

117.33

HUAWEI
5/11/2017
Method for facilitating self-contained air interface partitions in processing system, involves transmitting
wireless transmission over partition of carrier supporting air interface configuration by base station

US20160352551A1

115.87

HUAWEI
12/1/2016
Method for configuring e.g. massive machine-type communication, with e.g. user equipment, involves
receiving indication of value of subcarrier spacing and duration for type of numerology signal applied to

W02015096821A1

115.31

HUAWEI
7/2/2015
Method for adaptive transmission time interval (TTl) coexistence with long term evolution, by generating and
broadcasting adaptive TTI bandwidth partitioning information describing allocation of adaptive TTls in

US20150334653A1

114.98

QUALCOMM
11/19/2015
Method for managing power consumption of mobile device in wireless communication system, involves
identifying energy metric associated with mobile device, and configuring transmission between base station

US20170111930A1

107.62

SAMSUNG
4/20/2017
User equipment for use in wireless communication system, has processor for determining preferred set of
transmission parameters including subcarriers spacing, and transceiver for transmitting report message

US20160044517A1

105.65

QUALCOMM
2/11/2016
Method for facilitating wireless communications for user equipment for providing e.g. broadcasts, involves
establishing wireless communication link with millimeter wave base station based on preferred scanned

US20160128056A1

105.65

QUALCOMM
5/5/2016
Communication apparatus for providing various communication services over wireless communication
network, has processing circuit for communicating indication of unified frame structure through

US20160270103A1

103.39

QUALCOMM
9/15/2016
Apparatus for facilitating wireless communication to mission critical data support in self-contained TDD
subframe structure in wireless communication systems to provide various communication services over

US9820281B1

103.02

ERICSSON
11/14/2017
Method for operating user equipment e.g. wireless communication device, involves transmitting or receiving
information within single carrier according to first numerology and second numerology of multiple different
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US20140301288A1

150.61

INTEL CORP
10/9/2014
Method for performing small-data radio-resource control (RRC) connection establishment in third
generation partnership project long-term evolution network, involves sending reconfiguration message with

W02015102747A1

146.76

INTEL CORP
7/9/2015
Data processing apparatus for including in user equipment (UE) has processing circuitry that computes
first and second estimate of power headroom associated with first and second wireless cell, respectively

W02014134831A1

141.86

NOKIA
9/12/2014
Method for handover of device-to-device communications, involves receiving measurement report indicating
that handover of device is needed, and determining whether to initiate or postpone handover according to

US20170278402A1

140.31

TOYOTA JIDOSHA KK
9/28/2017
Method for generating and exchanging road scene descriptions between vehicles, involves monitoring
movement and lane position of dynamic road objects, and transmitting semantic road scene description to

W02015013567A1

138.31

INTEL CORP
1/29/2015
Mobile node has controller which selects to use first Internet protocol (IP) address for communication
session if IP session continuity is to be maintained for communication session

US20150271675A1

137.82

QUALCOMM
9/24/2015
Method for wireless communication in wireless network, involves receiving timing variable from network at
device and timing variable is received while device is in connected mode

DE102016118744A1

137.15

TOYOTA JIDOSHA KK
4/20/2017
Computer implementation method for implementing full-duplex wireless communication, involves sweeping
beam of first milimeter wave communication unit, so that beam is aligned with future location of second

W02015147839A1

133.64

INTEL CORP
10/1/2015
Wireless communication device for selecting wireless communication channel in wireless communication
system has channel selector to determine channel grade according to weighted function of channel

W02015057982A1

133.11

QUALCOMM INC
4/23/2015
Method for receiving timing information in telecommunication system over peer-to-peer network, involves
receiving synchronization information comprising timing information for synchronizing communications on

W02016140507A1

131.26

SAMSUNG
9/9/2016
Method for providing service to user equipment (UE) by base station in wireless communication system,
involves transmitting second initial UE message having non-access stratum (NAS) message to second
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US20140301288A1

150.61

INTEL CORP
10/9/2014
Method for performing small-data radio-resource control (RRC) connection establishment in third
generation partnership project long-term evolution network, involves sending reconfiguration message with

W02015102747A1

146.76

INTEL CORP
7/9/2015
Data processing apparatus for including in user equipment (UE) has processing circuitry that computes
first and second estimate of power headroom associated with first and second wireless cell, respectively

W02014134831A1

141.86

NOKIA
9/12/2014
Method for handover of device-to-device communications, involves receiving measurement report indicating
that handover of device is needed, and determining whether to initiate or postpone handover according to

W02014119099A1

138.31

SONY CORP
8/7/2014
Communication control apparatus of communication control system, instructs operation of small cell to
terminal device that exists in determined position so that interference to protection object cell does not

W02015013567A1

138.31

INTEL CORP
1/29/2015
Mobile node has controller which selects to use first Internet protocol (IP) address for communication
session if IP session continuity is to be maintained for communication session

DE102016118744A1

137.15

TOYOTA JIDOSHA KK
4/20/2017
Computer implementation method for implementing full-duplex wireless communication, involves sweeping
beam of first milimeter wave communication unit, so that beam is aligned with future location of second

W02014172306A2

133.11

IDAC HOLDINGS INC; INTERDIGITAL PATENT HOLDINGS INC
10/23/2014
Method for facilitating discontinuous reception for mm wavelength dual connectivity in e.g. smartphone in
long term evolution communication system, involves monitoring control resource at preferred mm

US20170127332A1

131.26

ERICSSON
5/4/2017
Method for providing telecommunications system service to user equipment in aircraft, involves detecting
that aircraft leaves first coverage area served by first antenna nodes, and enters second coverage area

W02016140507A1

131.26

SAMSUNG
9/9/2016
Method for providing service to user equipment (UE) by base station in wireless communication system,
involves transmitting second initial UE message having non-access stratum (NAS) message to second

W0O2015103598A1

128.10

INTEL CORP
7/9/2015
User equipment for wireless network, routes traffic flow between E-UTRAN/UTRAN and WLAN based on
Access Network Discovery and Selection Function (ANDSF) rule and Offload Preference Indicator (OPI)
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US20140301288A1

150.61

INTEL CORP
10/9/2014
Method for performing small-data radio-resource control (RRC) connection establishment in third
generation partnership project long-term evolution network, involves sending reconfiguration message with

W02015102747A1

146.76

INTEL CORP
7/9/2015
Data processing apparatus for including in user equipment (UE) has processing circuitry that computes
first and second estimate of power headroom associated with first and second wireless cell, respectively

W02014134831A1

141.86

NOKIA
9/12/2014
Method for handover of device-to-device communications, involves receiving measurement report indicating
that handover of device is needed, and determining whether to initiate or postpone handover according to

W02014119099A1

138.31

SONY CORP
8/7/2014
Communication control apparatus of communication control system, instructs operation of small cell to
terminal device that exists in determined position so that interference to protection object cell does not

W02015013567A1

138.31

INTEL CORP
1/29/2015
Mobile node has controller which selects to use first Internet protocol (IP) address for communication
session if IP session continuity is to be maintained for communication session

DE102016118744A1

137.15

TOYOTA JIDOSHA KK
4/20/2017
Computer implementation method for implementing full-duplex wireless communication, involves sweeping
beam of first milimeter wave communication unit, so that beam is aligned with future location of second

W02014172306A2

133.11

IDAC HOLDINGS INC; INTERDIGITAL PATENT HOLDINGS INC
10/23/2014
Method for facilitating discontinuous reception for mm wavelength dual connectivity in e.g. smartphone in
long term evolution communication system, involves monitoring control resource at preferred mm

US20170127332A1

131.26

ERICSSON
5/4/2017
Method for providing telecommunications system service to user equipment in aircraft, involves detecting
that aircraft leaves first coverage area served by first antenna nodes, and enters second coverage area

W02016140507A1

131.26

SAMSUNG
9/9/2016
Method for providing service to user equipment (UE) by base station in wireless communication system,
involves transmitting second initial UE message having non-access stratum (NAS) message to second

W0O2015103598A1

128.10

INTEL CORP
7/9/2015
User equipment for wireless network, routes traffic flow between E-UTRAN/UTRAN and WLAN based on
Access Network Discovery and Selection Function (ANDSF) rule and Offload Preference Indicator (OPI)
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US20140301288A1

150.61

INTEL CORP
10/9/2014
Method for performing small-data radio-resource control (RRC) connection establishment in third
generation partnership project long-term evolution network, involves sending reconfiguration message with

W02015102747A1

146.76

INTEL CORP
7/9/2015
Data processing apparatus for including in user equipment (UE) has processing circuitry that computes
first and second estimate of power headroom associated with first and second wireless cell, respectively

US20170278402A1

140.31

TOYOTA JIDOSHA KK
9/28/2017
Method for generating and exchanging road scene descriptions between vehicles, involves monitoring
movement and lane position of dynamic road objects, and transmitting semantic road scene description to

W02014119099A1

138.31

SONY CORP
8/7/2014
Communication control apparatus of communication control system, instructs operation of small cell to
terminal device that exists in determined position so that interference to protection object cell does not

DE102016118744A1

137.15

TOYOTA JIDOSHA KK
4/20/2017
Computer implementation method for implementing full-duplex wireless communication, involves sweeping
beam of first milimeter wave communication unit, so that beam is aligned with future location of second

W02015030240A1

137.10

KOMATSU KK
3/5/2015
Carrier-vehicle e.g. dump truck used in mining field, has output unit which matches and outputs time data
and process log data showing execution condition of processing system

WO02015171221A1

133.64

INTEL CORP
11/12/2015
First cellular manager for controlling first cellular network, involves selecting offloading mechanisms based
on WLAN offload parameters of second cellular manager by offload controller

US20140235287A1

133.11

INTEL CORP
8/21/2014
Apparatus e.g. personal computer, for transmitting power control for wireless communication, has controller
to control transmit powers based on first and second power limits, where second power limit includes total

W02014172306A2

133.11

IDAC HOLDINGS INC; INTERDIGITAL PATENT HOLDINGS INC
10/23/2014
Method for facilitating discontinuous reception for mm wavelength dual connectivity in e.g. smartphone in
long term evolution communication system, involves monitoring control resource at preferred mm

W02016140507A1

131.26

SAMSUNG
9/9/2016
Method for providing service to user equipment (UE) by base station in wireless communication system,
involves transmitting second initial UE message having non-access stratum (NAS) message to second
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