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435 EIZRGIEE 275 -1 DWP EESFH] 436 £iXE460F

TFESFE 1 - 50 %28, 276 Fi2F HA412345rW EL1T . K6l HIEET: BE 30 - FOEE
“fns EHBLA S BEA HFTHEE TR IPC AR CPC BEIEETEN -0 v
t] 1 US20130272263A1 SAMSUNG ELECTRONICS 2013-10-17 Ho4aw 72/04 HO4wW 72/042 18
CO LTD
ﬁj i788: HIERARCHICAL CHANNEL SOUNDING AND CHANMEL STATE INFORMATION FEEDBACK IN MASSIVE MIMO SYSTEMS

BE: Time, frequency and spatial processing parameters for communications between a base station and a mobile station are selected by transmitting
synchronization signals in multiple slices of a wireless transmission sector for the base station, and receiving feedback from the mobile station of at least one
preferred slice of the multiple slices. In response to selection of one of the slices as an active slice for communications between the baze station and the mobile
station, reference signals are transmitted in the selected active slice using a corresponding selected precoder and/or codebook. The mobile station estimates and
feeds back channel state information (C3I) based on those reference signals, and the CSI is then employed to determine communication parameters for
communications between the base station and mobile station that are specific to the mobile station

1.1 EP2839583A1 SAMSUNG ELECTRONICS 2015-02-25 HO4B 7/04 HO4wW 72/042 0
CoLTD
lEJ f=a: HIERARCHICAL CHANNEL SOUNDING AND CHANMEL STATE INFORMATION FEEDBACK IN MASSIVE MIMO SYSTEMS

BE: Time, frequency and spatial processing parameters for communications between a base station and a mobile station are selected by transmitting
synchronization signals in multiple slices of a wireless transmission sector for the base station, and receiving feedback from the mobile station of at least one
preferred slice of the multiple slices. In response to selection of ane of the slices as an active slice for communications between the base station and the mobile
station, reference signals are transmitted in the selected active slice using a corresponding selected precoder and/or codebook. The mobile station estimates and
feeds back channel state information (C3I) based on those reference signals, and the CSI is then employed to determine communication parameters for
communications between the base station and mobile station that are specific to the mobile station

1.2 WO2013157785A1 SAMSUNG ELECTRONICS 2013-10-24 HO4B 7/04 HO4W 72/042 0
COLTD
I_T__, #758: HIERARCHICAL CHANNEL SOUNDING AND CHANMEL STATE INFORMATION FEEDBACK IN MASSIVE MIMO SYSTEMS

BE: Time, frequency and spatial processing parameters for communications between a base station and a mobile station are selected by transmitting
synchronization signals in multiple slices of a wireless transmission sector for the base station, and receiving feedback from the mobile station of at least one
preferred slice of the multiple slices. In response to selection of one of the slices as an active slice for communications between the base station and the mobile
station, reference signals are transmitted in the selected active slice using a corresponding selected precoder and/or codebook. The mobile station estimates and
feeds back channel state information (CSI) based on those reference signals, and the CSI is then employed to determine communication parameters for
communications between the base station and mobile station that are specific to the mobile station

1.3 KR20131182494 SAMSUNG ELECTRONICS 2013-10-29 HO4B 7/04 HOo4w 72/042 0

CO LTD

|+ =% APPARATUS FOR HIERARCHICAL CHANNEL SOUNDING AND CHANMEL STATE INFORMATION (CSI) FEEDBACK IN A MASSIVE MULTIPLE INPUT MULTIFLE

OUTPUT (MIMO) SYSTEM AMD & METHOD THEREOQF, CAPABLE OF REDUCING OWERHEAD OF THE CSI FEEDBACK
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APPLICATIONS (91.39%)

GRANTS (8.61%)

Hi%: 43544
R 4148
AL 72 8.6%
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Academic (29.92%)

People (14.67%)

Corporate (52.90%) Government (2.51%)

LARNRR  LAE

Corporate 274 HAEIR: ARDWPIZK KA -
: H G S RE
Academic 155 i 7 E%: Assignee/Applicant (Cleaned)
People 76
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UMV SOUTHEAST

ALCATEL LUCENT

LG ELECTROMICS INC

SAMSUNG ELECTRONICSCOLTD

UNNBEING POSTS & TELECOM

BROADCOMCORP

SONY CORP

Organization

HUAWEI TECHNOLOGIESCOLTD

UMV NAMJING POSTS & TELECOM

MTT DOCOMO INC
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Reset Priority Country - Earliest 1 2 3| 4| B
# Records 1 3 | 30] 98] 23| 11
el | ~
=] o]
:E o Show Values >=0and <=9 o calolslwlae
A) » N, —3 H o = =|l=l=|l=|=
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....................................................................................................... — T O I e e
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Reset Priority Country - Earliest 1 2 3 4 B | 6| T| &| 9| 10| 11| 12| 13
#HFecords | 248 | 241 213| 131| 126| 68| 42| 12| 8| 5| 6| 4| 2
.g w il
E Show Values >=1 and <= 146
a
= Cooccurrence
-g # of Records
-
= a
£ i = = <
N a [2(3|38]|e|x|s|E|2|5|4|z|E]8
1 168 | US M| 25| 8| 8| 4|5 4
2 148 | CH 28 4 9
3 62 | KR 3F | 13 | 46 2F | 12
4 3 | WO 3| 17| 15| & 15| 6| 5| 4
5 19 | JP 18 3 4 |16
] 10 | EP [ 2 2 9 3
T 2 SE 2 2
i DE 1
9 Dk 1

BRI : ARDWPIZKIEIHIE
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% Drganizationa| Tren —ll j:l}lll/ygl 9% H/\'_] } ftl_leu_irganizationsin thedatas«ett_hat have hee_nthe
< + =3 N——— ive in the last three years (relative to the entire
—— . datasetinthe last three years), only have activity in the
% Last 3 Years are: 2016 - 2014 lastthree years, or have no activity in the last three years.
)
E Top Organizations in Last 3 Years Organizations First Published in Last 3 Years Organizations No Longer Published in L ast 3 Yea
1
12 UNIV BEUING POSTS & TELECOM [11] UNIV ELECTRONIC SCI & TECHNOLOGY [7] MOBASHER A [3]
3] SONY CORP [11 UNIV CHONGQING POSTS & TELECOM [5] PAULRAJ A [3]
14 ALCATEL LUCE T [8] UNIV SHANDONG [5] ALEX S [3]
15| UMV NANJI OSTS & TELECOM [7] MNOKIA SOLUTIONS & NETWORKS OY [4] JALLOUL L [3]
16 | UNIV ELES IC SCI & TECHNOLOGY [7] UNIV HUAZHONG SQI & TECHNOLOGY [4] JINDAL N [3]
17 S IMC [6] BENGTSSON E [. MESE M [2]
18 LUNIV G POSTS & TELECOM [5] KUNDARGI M U KIM Y S [1]
19| QNG [5] MAT INSTR CQ AHN JY [1]
20 OLOGIES CO LTD [5 NIEMAN K F ARMYAVISITAKUL S
il . L | - BALACHANDRA
Al 34 R B ceneT
| E N ~ ‘EIE: E[ » _/EF““)—L EFI ‘Eli‘:
» I VNIFSIPR BUE34E Y% B34 5 P
Cae | A1) — . A1)
% NI A2 R, LR e, SRSV N = Ay | E
28 Ve + . = 2N = =2 T A=
= v RJEN BIRREF LT R RS
> e R F K 2% '
1 gﬂ -[/ﬂ ~J EHB EEA KIM Y B [1]
32 X UNIV GYEONGSAMNG IND ACAD COOP FOURND [1]
33 WONG | C [3] UNIV ZHENGZHOU [2] MUN C [1]
34 WANG Z [2] PLICANIC SV [2] MNAM J Y [1]
35| MNTT DOCOMO INC [2] QIAN C [2] UNIV NAGOYA [1]
36| AGARDH K [2] SHARP KK [2] UNIV NANJING INFORMATION SCI & TECHNOLOG [1
37 BEMING INST TECHNOLOGY [2] UNIV HARBIMN ENG [1] OYMAK S [1]
38 CHEMN J [2] UNIV HENAN POLYTECHNIC [1] PRASAD N [1]
39 UMV BEUING UNION [2] ZHU X [1] GUEY J [1]
40 SHANGHAI LANGBO COMMUNICATION TECHNOLOGY [2]  UNIV NANJING SCI & TECHNOLOGY [1] CHO J[1]
41 KWAK Y [2] UNIV PLA SCI & TECHNOLOGY [1] SIHLBOM B [1]
42 UNIV HOHAI [2] UNIV XIAMEN [1] WANG Y [1]
43 UNIV TONGJI [2] UNIV ZHEJIANG [1] LEE HJ[1]
44 JIH [2] ACER INC [1] LEE JH[1]
45 UNIV ZHENGZHOU [2] WANG X [1] SUY T[]
46 KIM Y [2] AIRRAYS GMEBH [1] INT BUSIMESS MACHINES CORP [1]
47 LEE H [2] WUXI BEI'YOU PERCEPTIVE TECHNOLOGY IND [1] YUE G [1]
48 PLICANIC SV [2] ASHIKHMIN A [1] ZHANG J [1]
49 QlAN C [2] YEN C [1] ZHANG Y [1]
A0 EFF CO1ITNIA YN H 11 FHOLIH T
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LRI %%Mﬁlﬁi& LRI

UNIV SOUTHEAST UNIV BEJING TECHNOLOGY 2
UNIV BEIJING POSTS & TELECOM UNIV BEJING UNION 2
UNIV NANJING POSTS & TELECOM 8 UNIV HOHAI 2
UNIV ELECTRONIC SCI & TECHNOLOGY 7 UNIV TONGII 2
UNIV QINGHUA 7 UNIV ZHENGZHOU 2
ALCATEL LUCENT 6 CHINA TELECOM CORP LTD 1

SHANGHAI LANGBO COMMUNICATION
TECHNOLOGY

HARBIN INST TECHNOLOGY

UNIV XIAN JIAOTONG

HONG KONG APPLIED SCI &
TECHNOLOGY RES

SAMSUNG ELECTRONICS CO LTD

HUAWEI TECHNOLOGIES CO LTD

UNIV CHONGQING POSTS & TELECOM

(21

INST SEMICONDUCTORS CHINESE
ACAD SCI

UNIV SHANDONG

(S}

UNIV CHINA SCI & TECHNOLOGY

UNIV CHINESE PLA INFORMATION

ZTE CORP 5 ENG 1

UNIV HUAZHONG SCI & TECHNOLOGY 4 UNIV CHONGQING 1

CHINA ACAD TELECOM TECHNOLOGY Ml 3 UNIV HARBIN ENG 1

SONY CORP 3 UNIV HENAN POLYTECHNIC 1
UNIV NANJING INFORMATION SCI &

TELECOM TECHNOLOGY ACAD 3 TECHNOLOG 1

UNIV BEIHANG 3 UNIV NANJING SCI & TECHNOLOGY 1

UNIV HANGZHOU DIANZI 3 UNIV PLA SCI & TECHNOLOGY 1

UNIV XIDIAN 3 UNIV XIAMEN 1 . .

BEIJING INST TECHNOLOGY 2 UNIV ZHEJIANG 1 %%%m‘%%ﬁ(
WUXI BEIYOU PERCEPTIVE FHEA IR

C i&-T—EJENEdﬁDW%ﬁEﬁ Hig 5 &3 aMMHTR: 2 TECHNOLOGY IND

Prlorlty countries -earliest #2 B CN & 7. subdataset->Assignees/Applicant (best available) B Hhigfs3EA A i 1945 F)
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NOKIA SIEMENS NETWORKS OY

NOKIA SOLUTIONS & NETWORKS OY
NTT DOCOMO INC

ALCATEL LUCENT 5
SAMSUNG ELECTRONICS CO LTD 5
LG ELECTRONICS INC 4
SONY CORP 3
NEC CO LTD 2
BROADCOM CORP 1
FUJITSU LTD 1

1

1

1

BRI RDWPIKEIAIE, HIHFHIES G, FHT7E:
Application countriesH £ B CN k7. subdataset-> Assignees/Applicant (best available) H#EE )4 i 2dE
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Reset DWW Manual Codes (with Definitions) 1] 2
#Records | 131| &
g v A
3 Show Values >= 1 and <= 99
(%]
E Cooccurrence
E # of Records
&
2. _
g | E 5
5|3 2|8
HE v - | 2|2
1 114 | W02-C03A5. Communication -» Broadcasting, radio and line transmission systems -= Transmission systems (general) -» Radio systems -» Diversity systems -E
2 38 | W01-A08C4: Communication -= Telephone and data transmission systems -» Digital information transmission -» Exchanges, connections between exchanges| 30 | 2
3 29 | W02-C03E1A: Communication -=» Broadcasting, radio and line transmission systems -= Transmission systems (general) -= Radio systems -=» General circuit dej 25
4 24 | W01-A08X:. Communication -= Telephone and data transmission systems -= Digital information transmission -= DC systems -» Other DC systems 24
5 22 | W01-A01A; Communication -= Telephone and data transmission systems -» Digital information transmission -= Error detection and prevention -= By diversity, ] 22
G 18 | W02-C03G1: Communication -» Broadcasting, radio and line transmission systems -= Transmission systems (general) -» Radio systems -» Resource allocatio] 12 | 2
T 15 | W01-A03: Communication -» Telephone and data transmission systems -= Digital information transmission -» Multiple use of transmission pa 15
& 13 | W02-C03C18: Communication -» Broadcasting, radio and line transmission systems -» Transmission systems (general) -= Radu:r BYE z -= Mobile radio, inclu] &
9 13 | W02-C03C1H: Communication -» Broadcasting, radio and lin stems -= Mobile radio, inclu] & 1
10 12 | Wi02-C034A: Communication -= Broadcasting, radio and line t i ﬂ: maSSIVe M I M OE%EJ{ El/] ztems -» Diversity systems 11
11 11 | T01-J04C: Computing And Control -= Digital computers -= E% HIJ Wutﬁ 9 Fﬁ u 9 E HU 9[\ aation solving -= Matrix or vector | 11
12 9 T01-E03: Computing And Control -= Digital computers -= Datis oy, N S N presentation 9
13 9 W01-A050: Communication -= Telephone and data transmis %E EF' l ﬂ*ﬁ 9%&7[: E‘]Tﬁ% J:IF‘ -= Using multi-freguency codes 9
14 g W0Z2-K07C. Communication -= Broadcasting, radio and line ty ﬂ-ﬁ Eﬁ J_K Hj E’J rfjl:;)‘gh onal multiplex systems -= Orthogon| 7 1
15 T T01-J040: Computing And Control -= Digital computers -= Da quation solving -= Function evaluati| 7
16 T W01-A01. Communication -> Telephone and data transmission systems -= Digital information transmission -» Error detection and prevention T
17 T W01-B0SA 1A Communication -» Telephone and data transmission systems -= Selecting -= Connecting via radio or inductive links -= Radio -» For mobile radio | 2 1
18 T W02-C03C1: Communication -= Broadcasting, radio and line transmission systems -= Transmission systems (general) -» Radio systems -= Mobile radio, includ] &
19 L] T0-C03C: Computing And Control -= Digital computers -= Input/output arrangements -» Data exchange with distant stations -» Radio link 3 1
20 L] W01-A084A3; Communication -= Telephone and data transmission systems -= Digital information transmission -= Exchanges, connections between exchanges| &
21 L] W02-C03E3: Communication -= Broadcasting, radio and line transmission systems -= Transmission systems (general) -» Radio systems -= General circutdet | &
22 5 T01-J04: Computing And Control -= Digital computers -= Diata processing systems -= For function synthesis/analysis or eguation solving 5
23 5 W01-A0301: Communication -= Telephone and data transmission systems -» Digital information transmission -= Multiple use of transmission path -» Duplex = | 5
Clarivate Formerly the IP & Science 19
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DL R AR S AR 1) % FIBON HTRE S ]
Cr [EAS £ L RN [T 1 JR)

Rezet Aszsignee/Applicant (Cleaned) 1 2| 3| 4| 6| 6| T
#Fecords | 151 27| 17| 15| 13| 8| 6
2 v -~
E Show Values >=1 and <= 27
a
5 Cooccurrence
-g # of Records
oW
2|z
3|
E v = EHEHEEHEE
1 2T | UNN SOUTHEAST 2 V S
2 12 | UNN BEUING POSTS & TELECOM
3 & | UNMN NAMNJING POSTS & TELECOM 8
4 7 | UNN ELECTRONIC SCI & TECHNOLOGY ¥
5 & | UNN QINGHUA & » . S
G 6 | UNMN XIAN JIROTONG L %%Eg‘}_‘ I/Eﬂ E@éEzkﬁ)%
T 5 | HUAWEITECHNOLOGIES CO LTD 5 | 3 1] 1
i 5 | UNN CHONGQING POSTS & TELECOM 5
9 5 | UNN SHANDONG 5
10 4 | SHANGHAI LANGBO COMMUNICATIONTE| 4 | 2
11 4 | UNMN HUAZHONG SCI & TECHNOLOGY 4
12 3 | UNMN BEHANG 3
13 3 | UNMN HANGZHOU DIANZ] 3
14 3 | UNMN XIDIAN 3
15 3 | ZTE CORP 3 | 2
16 2 | BEUING INST TECHNOLOGY 2 g N 2z )
17 2 | UNMN BEUING TECHNOLOGY 2 éﬁ%ﬁﬁ *DWPI%%—EUH}JF
18 2 | UNMN BEUING UNION 2
19 2 | UNMN HOHAI 2
20 2 | UNN TONGJI 2
C 21 2 | UNMN ZHENGZHOU 2
YA A N T RV T o Y T P o VNS N T R o ey e



UL 56 [ VR YL S8 AR 1) % RBUN [ 71 AT )

Reset Assignee/Applicant (Cleaned - Ho Individuals) | 1 2| 3| 4| 56| 7] 8| 9)10) 11 12
#Becords | 146 125) 71| 61| 60| 34| 25]| &) 8| 5| 4| 4

2 v ~
E Show Values >=1 and <= 45
8
= Cooccurrence
-g # of Records
2 |®
2 |8
£ | v A EIE FIEH R EIHEEE:
1 45 | LG ELECTRONICS INC 18 13 8|8
2 37 | ALCATEL LUCENT 13( 13| 13
= 14 | BROADCON CORP 14 4 4| 4
4 14 | SAMSUNG ELECTRONICS CO LTD 14 | 14 (11|11 14| &
5 14 | SONY CORP 14| 8 | 6| 6
6 6 | NAT INSTR CORP 6 6
T 5 | TELEFONAKTIEBOLAGET ERICSSON L M 5 55 5
& 4 | ACER INC 4 4| 4 4
9 4 | NTT DOCOMO INC 4 2 2
‘ 10 3 | HUAWEI TECHNOLOGIES CO LTD 3 2
11 3 | MEDIATEK SINGAPORE PTE LTD 3 3 (3
12 3 | NOKLA SEEMENS NETWORKS OY 3 3| 3
13 3 | NOKLA SOLUTIONS & NETWORKS OY 5 3|3
14 2 | MEC COLTD 2 2
15 1 | INT BUSINESS MACHINES CORP 1
16 1 | UNIW MINNESOTA 1

BR: ADWPIFRIHH
1.Priority countries-earliesti BRUS i 37 14

Clarivate | romeny the IP & scienpe Fij Assignees/Applicant (Cleaned-No Individuals) ‘5family member countries’k i 3t 5 i [ 1
Ana|yt|cs business of Thomson Reuters



e

] 55 oA [E 28 11 5 RAT JR) 22 7]
Rezet DWPI Manual Codes (with Definitions) 1 2| 3| 4| 5] 6| T7T| 8|9 e
#Records | 168| 148 62| 31] 19] 10| 2] 1] 1 7%‘ EP‘ ﬁ%%thiﬁ(%tpﬁ)%ffttﬁﬂ
E v A W02-C03A5: Broadcasting, radio and line transmission
= Show Values >=1 and <= 124 systems (J‘“?ﬁ, %gﬁ %%ngﬁﬁg{giﬁ}j%gﬁ)
é R Transmission systems (general) -> Radio systems (&
E £ of Records L& %) -> Diversity systems (/343 AR) -> Hybrid
K diversity schemes (JR &7 HE)
- WO01-A06C4: Telephone and data transmission systems
E = v -~ AR EHEIERRAEE CHIE R L 2 4) -> Digital information
1 333 | W02-C03A5: Communication -= Broadcasting, radio a 16| 12| 8 | 2 1| [transmission (X{5 B L) ->Exchanges;
2 143 | WO1-A06C4. Communication - Telephone and data tr| 51 | 32 10[19] 4| 2 connections between exchanges (including LAN) (52 #t;
3 X ommunication -= Broadcasting, radio a 7|11 TR (B4R ) ) -> Characterised by
4 79 | W02-CO3C1H: Communication —= Broadcasting, radio | 81 & | 6| 8| 2 | 4 medium -> Radio link (Jg 2k HE 2 14 )
5 72 | W01-B0SA1A: Communication -= Telephoneanddata| 35§ 7 (18| 6| 2| 4 1
6 64| W02-C03C1B: Communication = Broadcasting, radio | 34 |8 12 [ 4 [13] 2 IZI:I :Blz 7[(215 )%'J 54 BL@SS E](] 5 ﬁn
T 64 | W02-CO3E1A: Communication -» Broadcasting, radio | 19 | 28 | 15| 2
8 51 | W01-A01A; Communication -= Telephone and datatral 17 | 26 | 5| 1| N2 W02-C03G1: Broadcasting, radio and line transmission
9 42 | TM-C03C: Computing And Control == Digital computer | 24 | 3 | 1| 7| 2 \}i 1 systems (J¥%, & B ML BILE RS
10 37 | T01-503: Computing And Control -= Digital computers | 22 1 [F1d 2 N Transmission systems (general) -> Radio systems (%gﬁ
11 37 | woz-ko7c: Cnmmuni.cati.un -= Broadcasting, radican | 17| 6 [ 5[ 7| 2 N L Z45) -> Resource allocation and cognitive radio
12 32 | WO1-A08X: C-DI'I'II'I'IIJI'III:ﬂ.‘tIDI'I- -» Telephone and data tra| 4 23 |11 1 ‘ystems ( ﬁﬁﬁ’@ﬂ%ﬂl}\%ﬂ%?ﬁ EE%?E) > Resource
13 31 | W01-CO1D3C: Communication -= Telephone and dataf] 14 1 66| 2] 2 allocation ( ﬁ/\@ﬂ )
14 31 | Wio2-C03C1G: Communication -= Broadcasting, radio | 1% [ 1 | 8 2 —
15 |30 | W02-C03C1: Communication - Broadcasting, radioa | 20 | 6 4 WO01-BO5A1A: Telephone and data transmission systems
16 | 27 | W01-A03: Communication - Telephone and datatran| 5 | 17 | 4 | 1 CHIG AL 4 R 45 )  -> Selecting -> Connecting via
17 26 | W02-C034A; Communication -+ Broadcasting, radican | 7 | 11 I radio or inductive links -> Radio -> For mobile radio
18 24 | W01-A08B2: Communication -= Telephone and datatr| 11 | 5 | 5| 3 telephone system(H T 3 L4k i1k R 4%) -> Cellular (
19 19 | W02-C03E3: Communication -= Broadcasting, radio an| 10 5|13 ;@% Plgjilizzj] {,:,
20 18 | T01-J04C: Computing And Control -= Digital computers| 2 11 ] 5
L2100 b7 we,0m102 G- Rommininatie sz Trepng - apd dota ) r 7 Lr bl b ) L e
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3.3 AT TAE A BRI Ath ] 500 DX A1 = 2
3.4 HEELRIBNHIAILL FEE

Clarivate
Analytics

business of Thomson Reuters



FELFN (TOP10)
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