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7 A A
FrHY
ATE 1

Yz AREAH(multiuser, MU) $A1ES 71 v dHY Al2=®l(mutiple antenna system, MAS)("MU-MAS")o 2
A, B S MEYIEANA &FE T7HA717] f8 33 AYE Fa A 3 v o585 &8sk, Al

€l
=5

yige] dy

7l & £ oF

vl 4 7] &
oyE 295
o] 292 s71e F3 AR T e 53 EUE/MT B 5T BHo] e F 9
ol o] "FA ¥ FAF E¥ FA Ax"Ho A Fd &S 9%k Al~wl 2 W (Systems and Methods

for wireless backhaul in distributed-input distributed-output wireless systems)"$l ®]= &Y A
13/633,702%;

el Aol "EAk g AP Y T A" A F3F dolHAEE 7= A" E B (Systems
and Methods to enhance spatial diversity in distributed-input distributed-output wireless systems)"<l
u|= &9 A|13/475,598% ;

o] Wio] "tha ARERF ~FEH] AFHY 3 F FA8E $3 A8 2 W (System and Methods for
n= &9 A13/233,006% ;

J8

.,_,
>

planned evolution and obsolescence of multiuser spectrum)"¢l

ko] mAo] "R A|AEA FS|HA XG5S 8= Al 2 W (Systems and Methods to Exploit

Areas of Coherence in Wireless Systems)"<l W= &9 #]13/232,996% ;

g o] o] "EAF g #AF EY AlaHA =EY a3E BASE Al 2 W (System and Methods
to Compensate for Doppler Effects in Distributed-Input Distributed Output Systems)"¢l Hl= &Y A
13/464,648% ;

o] WHo] "AkgA FYAHHES F A A AA"eA AFES A= A" 9 U (Systems

And Methods To Coordinate Transmissions In Distributed Wireless Systems Via User Clustering)"$l w]=
=9 A12/917,257%

Wl gyl "R 4 B FHOI0) FA Al 14 e, dsex, A Ao L YA 43

(Interference Management, Handoff, Power Control And Link Adaptation In Distributed-Input Distributed-
Output (DIDO) Communication Systems)"<l W= &1 #]12/802,988% ;

el BYol "thel DI FeAHE Fusts FetoldEe] FexH 7 A= T B A Az
2 HFH (System And Method For Managing Inter—-Cluster Handoff Of Clients Which Traverse Multiple DIDO
Clusters)"?l wl=r & A112/802,974% ;

o] WAool "Eete|AES] AEFE &Fol 7xste] Aol 4 ¥ 4k - (DID0) UMEYIE It S
olAdEQ Mo x= T3}y 93k Al~8l = wFH(System And Method For Managing Handoff Of A Client
Between Different Distributed-Input-Distributed-Output (DIDO) Networks Based On Detected Velocity Of
The Client)"<Ql W= & A12/802,989% ;

wrge] WAol F4b 4 #ab 2H(DID0) WIEA=NA dE Aol ® HY aFdE A% AlxE By
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(System And Method For Power Control And Antenna Grouping In A Distributed-Input-Distributed-Output
(DIDO) Network)"<Ql ml=r &< #]12/802,958% ;

o] o] "DID0 Ui WhEul AlxElolA WA HSS 9%t A&l @ W (System And Method For Link
adaptation In DIDO Multicarrier Systems)"¢l w]= & 12/802,9753%;

o] wilo] "t wkeul A Ag|A DID0 THFAY BIFS 9% A8 @ WA (System And Method For
DIDO Precoding Interpolation In Multicarrier Systems)"¢l ®]= %<9 A12/802,938% ;

ko] o] "BAL orgly} FH BAIS 98k A2l @ ®H (System and Method For Distributed Antenna
Wireless Communications)"¢l w]=r &9 #12/630,627%;

wg o] WAo] "M A7) A4 71x3te] DID0 1M AAE 2437 9k Al2~'l B #E (System And Method
For Adjusting DIDO Interference Cancellation Based On Signal Strength Measurements)"¢l 201233 59 1Y
A2 g va 53 A8,170,081% ;

o] wWAo] " A ¥ B4 28 FA FAE 9k A]~¥l 2 W (System and Method For Distributed
Input-Distributed Output Wireless Communications)"<l 201243 4€¥9 17€4x=2 35l vz E7
#8,160,1213% ;

o] o] "Fh-A7F Y-S o] &3k "NVIS"(Near Vertical Incidence Skywave) BA1& 3F4FA17]7] 93
Al 28l 2 "H (System and Method For Enhancing Near Vertical Incidence Skywave ("NVIS") Communication
Using Space-Time Coding)"<l 2011 29 8Uxl=z 3|ojd w|= E3] #7,885,354%5 ;

g o] wWHo] "Ik thed i A A BAS 93 Al 2 W (System and Method For Spatial-

Multiplexed Tropospheric Scatter Communications)"<l 20101 59 4L =2 3o ¥ v 53 A7,711,030%;

o] wijo] "Ral e Rl 2 R4 BAS 9% AlaE 2 W (System and Method for Distributed
Input Distributed Output Wireless Communication)"?l 2009 12¢€ 22dx= 3Jo® vx E7
A7,636,381%;

ol gyl "R 4Y B

2 g A BAS 9% Al~El 2 W (System and Method for Distributed

eless Communication)"$l 2009 12¢€ 15¢4x=2 3Jddd vz 53

M
Y

Input Distributed Output Wi
A7,633,9943% ;

—

o] o] "FAF fH™ A1g 93k Al~El 2 b (System and Method for Distributed

Input Distributed Output Wireless Communication)"<l 2009 10%¥ 6YA= 3% n= 53| A]7,599,420%;

M
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o
4
e
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Wel gl TR A B F

1
-
o
of

Al

o

35k Al~8l W ¥H(System and Method for Distributed
n)"el 2008 8¢¥ 26¥UXE FojH w= 53 A7,418,0533%;

o

Input Distributed Output Wireless Communicat i

H 30 B, FA AEY A A 9-Be9d F AAIZE HD Bt e ~EHoR wWslete o u
2 MH|AS gig oMt ol AMAFHORE 7R 4o FUIE AT, 9 w2 oy zolE,
o w2 7] Al 2 A" AEAES 878 AHaEd digk oy s o] TUME uYgd BTES B9
T 7leEe] 3420 e FAAZAT. 1980 7] (54 AH=E %) 14d ofd= 1 AMPS 2
TACSol A Al &Fsked ) 1990t (&4 2 dlole AMu|=E $3h) 26 2 2.56 YAE GSM, 1S-95 E GPRSZ, 2000
g 7] (P-2289-4LS 938h) 3G UMTS 2 CDMA20000. 2, 18]al wpxato g (1 QY 44S 93 LIE
7HA] @A AMAA oz thFet sl A AE L .

-8 NEFHLTE)S 3AY FEUY ZZAE(SGP)A 28 4HH(46) F4 Ay A2=HS 98 dd %
Zo|tl. LTEE v 99 o= == (multiple-input multiple-output, MIMO) 7]%S & ¥4 HNEE59 T+
AEES d8FdoZHN o] 3¢ H HSPA+ RFE vl&] ey a ~HEY GHA o]EHo=z Hu 48]
M 2T 4 drk. LTE-oj=wi2==(LTE-Advanced) = @A %E3}5<l LIES] Zst2, 3G F& Al=HE0l
Hj3] ~HAER g&oA o]l&8Aow A 8wl F7HE 7hestA & Aoltt.

ol#fd 7|& gt Estar, FF 3d ke ¥ BAGAES AA D vYe ~EY, 3 sle A
AY &S 9 g2e HolHE ATdte oJZAoAES ATsts, AnEED HERY A RSle] Frlgte
2 3 doly #HeolEd tig AAe F8E FIANA X 7ol wig- Atk ¥4 HESAY £%F%E
LTES} 22 7/MAdE 7|58y ofyel Aio o3 o B2 ~FEFo] 7}gelA go= Q13 20114 2015
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WA7A fdol A s AR Aolgln FAFATB]. o2 So], FCCE =7 Fuled A3 (National
Broadband Plan)®] ¥3to g ml=r Ao A Fd JEY HES FX18H7] 8l 20209702 2~ E- ] 500 MkE
A SAstE L AFsta v F 300 My 201597k 7S A9 [24].  SHEMHAIE, 2015W74A] &3
ARE-9] &8 friel = 2011del Bl 23mo]aL[25], HFolA = 2014W7FA] ARG ~FEY dEo] Ag
ZAOFE o dErt[26-27]. olefg dHlolE = Aleje] AR, T TP

7
, AA ol gk 4292 o]E2] CAPEX ¥
OPEX o}l Wojd 4= a, FAHoz T APl XA gako] zE = Jrt[28]
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FFo AshHE v Au
Hlsle] FIFHQl o5
(backhaul)9] B34S
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T AEY A=HES FAE §lo] FA HAES T ~FEY gfolAN F AR I/E ATE 3 )
A e Ve B4 48 24 EE9(0ID0) Visolth(d] '#HHE EHE F A WA UA dolg vAY =
AE F EFEA AF3 #Y EFE 2 EYE FR). B dHE Fgo FA AAEEd He] Agd A
5 oHES AFsy] fs8l, AEY ZFEEY A el Jde a2 ek Aleke] flv, AEY AARE(Y
A LTE =¥ LTE-oj=wlAa=)o] wigtoa] o]fE = DID0 7]4S Awsich.  MIMOo| T3k 7jdol A Al #atod
LTE 9 LTE oJEdsZol o9& o] &5 dolst I3 A 7|HES HESTG. o T B dgo] T 7|j&9
A HED vaste] ofgA Mg T4 4 AAEES fg Fde &% o|5E5ES ATseAE BAFE
o}

MIMO= 4 B3 FA7] & 2 FA7] SFoA v QHHUE AREstal 33 A& o &3te] tho|WAlH
ZIMES 3 F3 AAAE MNAARNS, to/HAE o]F) thsst HAES S8 u 2 dolH HelEE
AT S

o3 o]5)[1-2]. te|HAE o5 aAH dolH #HolEd d&f o w2 s o FE
o] 5 25 ;.%_Foi] ‘:H3H Eﬂ

o
Qo
N

AA MIMO A|=REol =, A3t 2HE 7]Z8te] tholMAY w23 thsst 2] 7o) $5 o2 A
a B3 A3 719 =
Az EZA A& @
(Orthogonal Space-Time Block Codes, OSTBC)7} w}e+z] 3l Hb2]
gFse =& SR 2 52 30 A8EE 7 AdEel
dF o, ® 12 AEo] 2709 A9H: i) dHolg #HolEE F7HAI7I7] 3 3 thedE 3l A
et g8d 5 3l A ERY] e 7]A =7
(101); i) &7k S7hbSs 7HA oW A)
SNR 2 AWM A E N7 98] tholHAIE Wi EC] o] &E 4 e A9 vhelHAE A H(102) Ee Al-
AR vrold F e AS HAFET). 1oA mZ24(103)e] Y2 Yo aEsd F4E "tFd 2
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T

)

LTE
[31].
2REH v=w AR
A7l = |
£9 AMEE
JPELERE ©
LTE-

® - 4 Sm0s 99 AT T gE
® o= 5 = 484 MIMOOlti-user MIMO, MU-MINO)
O 6 v 0 AZS o83k, ARE I gF
®oc 7 99 e} XE E 54 RS(ZE 5)
[0039] ®oc g B 54 RS 9% B T o)F AF FACEE 7 W/EE )
[0040] O g v w2 Ao 8 AZ HTE SI-MN0(RE 2 100] 37bE)
[0041] ® = 100 03 AS AT SN0, Ao 87 A (D2 100 k)
[0042] o]% 9o <&y LTEAA o] &%= EA WEERT olyzl AEY A2HEdA &3] o] &%= tho]BAlE
Wl 9 ohgsl Wals 7lesta, ol5S DID0 BAlA diE nAek e vwstt, 94 oS g2 2v)
A EFgel Al e tis] Lol i) shupe] A o] ¥ A=A EE dlolE HoEE sjAslr] 18] of
9] ¢etelyE AFEEtE, A W(intra—cell) WH(AEY A|AYEM o]z Z-r}o]HAE[S &&3h); ii) F
7be] thelWAlE] EE ThE3 oS58 AT 8 AS o] g9S 8=, A 7H(inter-cell) W (v
AZ-TolHAIEE &83). I & 2 o] o Y& W @A (FIF &F o5 X3 HFF3t o]
HBES AFsteAol s 71,
[0043] 1. A ] go|HAE %
[0044] A golHAlE] WHE sy A oA FRelal YA F-o] £X 2 AU L E(dAY, A-oX 9l
= AFEAES Y BN e VIAFeRZEEH & HE &4 AethoA SRS FIHATIESE AAIEY
ok MIMO FA1elA]l o] &=+ HEF AR to|HAIE WAEL Wxw[5-11] 2 FAu F-A7F 85 Z=(0STB
C)olth12-15]
[0045] LTE EFo 9]611 AL E GolHAE 7[HES 4 tolHAE, HFX PI-1 Zgagd 2 HE Hxyor}
[31-35] A gholHAE] W)L o3 F(DL) ]l ﬂﬁz:wﬁwbwwﬁi% SHUE X ¥star 452 (L)
| QA 209l QGRS AU DL AR, oA FIHET oljeh Fad HEEE B8] 3
&l Fug-213 $2 thelWAIE] (frequency-switched transmit diversity, FSID)®} ZFH F3-F34 55
FE=(space-frequency block codes, SFBC)ES &3] F+dECH31]. #A-1 ZTadLS AExl AH|(IE)Z5-H
NA 2 RN (E 19 BIS(105), T LTE 8012 AF&81A eNodeB) 2] m=mwl onld|=2 Zo|7] 98] (A
el vzl JIHES o] &3ty Ald AAE[36-42]) B oRRE MEE SAEtE JlFEAE 7| xES &)
yo] AlgAbe] gt Mg WS AT, fiote 2=, UE 54 HE A5 7]xske HE WEn JMEAE
ALtE 4 ).
[0046] 2. A W T3} W
[0047] MIMO B3} WA E([1,19]12 F4 HAES 559 v #HE dolg 2EHS XHslr] Hal ¥ SNR A
oA glar AdoA FIF AFE7F FEI AU E(dAY, ¥ AYnrt & H3 g5 A= IAHE
[16-18]) A dlo]E] #olEQ o|55 A3t}
FFELS ol AR MINO(SU-MINO) 2 thE A& MIMOOMU-MIMO)E 918 vhakst tbEsl 7|Hee x| Qs
SU-MIMO 25L& o3 22 2719 2 R=E 7HdY: 1) DL Z22l3ad 7FsXES A9sr] 98 U
2 #g83l=, JF2; ii) IERFEY J%‘:H“O] ol 7hsskAl ZFAY UE7F HF2 BA s
wa) ol Fstal = A ol&HE, F WS A e FER o2 HE MElE AFH
o]g3ttt, ol 7MEAE, IE &% %‘ BISel = 2=AEH el FAd wabA, 270
0 W= 4709 HE dolH iE%(JE] 9 o] AFTES Foll 93
= T AYE B 2FEY g8 HY 88 FUHE ATl
shst Ao|th[62].
Aelent[31,50].  ULelM=, ®E U7 3% 4SS BISCl
=g vdem olwoqm). 2 Fx UBEL

[0048]
%

AArE 7153
T 49 F4

A=y S A 2= 9]

23] MIMO 8x<87}% *HEO FAl

Adz DL Ad =

Al g 229

— 6 —

MU MIMO ®W2l&2 UL

& eh (A =22 -F (Zadof {-Chu)

[0049]
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Aol oo wl BISE RE ERFE AES FAH}L 33 AYE F3l sl vhe] IERFE Q] dolH
2ERES 523 4 9. DLeAE, Adold IEE digh =iy 7texEo] o] IEE=FEe| = 3l
2AZE o 7%t mEREREE AEys (R SU-MINO WA ST FAEHA) & (Bl dis] @=1-1 =2
FAguto] FHLATH AN, Z+2e] Ex abel doly A2E#HTRS A%}

T AYE ol &Ee A U vE53F PES =& MR(EE SINR) 2 HL T AYrg EAXXE A
AU L E(HF 427 5 SHS)dAT BEaee A5 A, T vazAsdAs, oeg
ZAES @A77 9 ofd€ 4 e, L olf& BISEe] d¥¥o R EEZHE e A S NRA BYE
AgHoz vkre ghid] 4L F7] WEolth[43]. olE AU A=, MU-MIMO WAE E= tho|HAE] 7]
WHEo] F3F 582 74 SU-MIMOK. T o] v el &= gl

(MIMOE &% 33 e a73t= ¢ flo) 71 tsst o555 d4d37] 938l LIE-ojmiA~=e oz 517
= A (carrier aggregation CA) % 2=EAojt}.  CA[30,44-

8] RF ~#EZ ] AJo|at L1 Z§eba[85], 18 Foz
ol A EES =3t

, e dloly ~Edo] A
’\E%‘% ANzgetr] Ag

pal

K

>
ol |

At oheh ~dEe) Holdt RREoIN FA5] 98] Aol @

2zAle] #A] ofo]t]o][30,47]= Felo] wlARAe AV|E EUoRA, AWYAY] Attt ¢ 2 A Uk
2 H 2 AYZFS s8ehs Aolv. A2sAE2 vaRAdss sl ol&H = Ea #Hd A B S dix
How dPgAem (= 10 =AE vieh o)) Adg $AE 7H ARG "—‘.‘*ﬂi FRJIEE(106)S Fato] N

A 64re] B4 AFEAE A
arge] 24 AFeAel AU
7+ ES 9o W7t 2744

A gev 28 27h4 Bele] ~BAlo] LTE-of=lamelA el
3, A (A5 AY 29 HAXE 93, HWEZ A (netrocells); =
T e, AU AFES A%, WEA(femtocells). 2=EAQ] Jjrfe] o] H &

o2 H F¥obA, Holy dHolEE 17}"1 71 1 A8l a3 bssE Fal %‘f%% F AdE 9 2 NRE 7HA 2tk
= Aot aEy, 53] w2 =9 AAl Al #F H7F oAHs] B AR, 59
Folxl AW A Ao L HE9 UﬂEi*“ 2 FAEAS ud 1, &% §4 HES S8 B 28549
BISEOl =gate & =4l THOE] - JE} i%@%iA 7FA14 (Line-0f-Sight, LOS) &5 °]&38h=
&3] v g 284 BIS wjX = e o]& 7f

ol

N b A

T3 AA LoS WE HARES Agtq 254 BISEZ 2] H]7FA] A (Non-Line-0f-Sight, NLOS) -4 wHZo] tfj3t
AWl HEFML Qltk. ySo], ~5AEL 7] 2% UES A(self-organized networks, SON)o A<} o]
HaS H5t7] a8l BISE zholl 533k AAI7r 2A4S 248131[30,51-52] 259 FHo AAE Ay S
g A-AF EFE(2gAE Yt ¢ 7] ditel T AEe AxdERT S 9 5SS 8
f‘&EH 8,49]. WAoo R e x= AEA U ek A 890w, 53] FYAES] 1Eo] sA A
S5 A8y, MES B3 P I = on=E op]sle], AnHor 7] Azte] Wolxal B3} #
Zj(dropped calls)= I = A H+e= AUg L&A 2835ttt

28] w2 AEN FEI FHH, e dd¥om FH MAE HuFES dAsE AS JHesA st
= A ARbARl ER Aol glthE AL ARARSHA & 5 k. FEE oY dld EbEe ARE Sl ~
ZAo JEEo] vz HA3 BE719EA 3 (overlap)dtal 253 vz o] %5 ZHxle] BB =E3)
7] A8l 5L FRFES AMEEES 2Bl wiAHE A7) Jth. B93d] olyd Ao, uA=A
FAlo] 2~EA FAS WEE oltk. 5A wazd, 54 254, o] 54 wazd 2 ~EA #Hdd UE
=, o) IEEY Ag% 81dE, 2 344 43 59 54 s s oee 1S delets 45 A2 W
Hol & & AUANE, Ao ol M W vlazAd 9@ g HHQl A wl§ 5/ ¥k ofy
g, 54 Azt 1149 549 Aol Wl 553 Aok, dAPHow, Zzhe] B2 e Hu A
g 5 Qi

= S(Ad, WERAS I AE 9 AFAE)T} FESE o]F UEHY T (HetNet)[90] ol A
=, A 7 S AAS] Y8l delg VHEES o8 ot Atk HetNetE2 ABAES F3lo] ¢ U
AW YA S AFsHA T, dolE HolEL o5 nuld eld], I o]fi= olEo] HUFdl o5& gy HY

=
= =
= S AA] SdE 3 AEE ol &ste] Ee Adoldk FEHe] Fukg AAE H-HES St ~HERS
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FTHeE AL Fag 7] wWiEo|tt. LIE BEFEL 14, 53] A-dAdAe 114S AAs e A 1 2
A Z2AR(CIC) BAES o)&drt. vhg3 22 27F4] E9)e] ICIC ¥Hel vk A-x&3 3 BISE 1] %
A .

A-2Z-84 ICIC A ES & 20 EAIE Aoldh F3k AL HHES S8 A F A4S Fsk=d, =HelA
SAHEES AES Y Y5 Aol wEn FIeES vt LB = 53 22 3714 B
o] Walo] mHELE: 1) & 2a0A9 Zo] AEe] 7143 BE U9FS o83, 18/ FozH A-o o
A e S dodE, AA Fu AAE(full frequency reuse)((EE AALE 1); ii) 13 AE 7H9
s k7] flaE & 2boll A9 o] BE A Aoldt Far tio] ARFE=(AFA AAE AlFE 3),
St= Fu4 AAFE-(hard frequency reuse, HFR); iii) = 2collA 9} o] Aol FAo& Fu4 AAFE 104
o} o] AAl 7}&3 Y Fo] gy whd | A-oxE= A 7 7S 9377 Ys] HFR REolA
2ste, % 395 AA}E-(fractional frequency reuse, FFR).

249 ICIC HHES FA4 HENAEY Aes /sty 98 BISE 119 Y& 7FsakA gttt ol 7IW
2 BT 5d FUEE Ao AFSste o9l Rl digh E4kE ey UIESIES dubHel A gl F4A
FF271E Y S Thestl sh7] HE #d 53E 2 SUECY] #3295 T A 1A X AE
gt MR FH9E 2 EE)A wAlE WEESY S5 F5olth. Fozl FagoA FojXl Al @Y
UEo] tist AEe] AxglEe] B3 Ao dial A 7 A4S AASHY] 918 BISE 7He] g=lo] [53]e 7|&
HATE. [53]9] Al2RE BE w32 AAE Tt ABAER E3dsta, 94 E7F ABd AAES we o
& dd U | 98l =A% BISEZH-E A& W¥xys

H FHTol=, oleld BRe YA T4 AEY vEAEC] MIN0 EdA "HEYD MIMO" == "2 HE
-¥9lE(coordinated multi-point)"(CoMP) Al=®HlE=ZA AHoF AT, A 7+ 7HHS AATGo=ZA HEYA
MIMOON Al @of=x]= ol dEe] digh o]2% 4 B AlEdeld A#iEo] [54-61]dd AAIH Qrt. HESL=A
MIMO 2! CoMPe] &4l o2 = 3o wfaz=AE(302)9] A5 s "2 A9 "0z HA" 259 3
AAEoNA A I S AASE Aoltt.

)

ColP VEHAELS A AEe] WEHIEdA A 7+ S dsir7]e EFHo2A &8s LTE-o =il
= Y dR7F Ha dvi(e2-64].  AF7A ZEAAAE A F S AAS HE e 22 3719
CoMP &FAo] AQbE o] drk: i) UE7F 19 HlolE] 2ERS RIEWE 3 shfbe] BISERENE 4let W
W 2AEY VIHES 3 AHE AAST 98l BISE e x40 vhed, 2A ~AEDE/HEY
(coordinated scheduling/beamforming, CS/CB); ii) UEel FH3a}Al, MR Z vl ZE TR s A& 54
o2 AesE F2 Al A€ (dynamic cell selection, DCS); iii) A A& FAS MAsa A 7+ -4 A
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[0064]

[0065]

[0066]

[0067]

nu| gk HegF o]5o] dojd F ATH30,46].
Q& A3 ~HEH L= AIZH & MESd o}F wo] ox&}

sHEY g o)5o] A§H]
o412

X 38 Zzhe] 1 Al AMA Ao
o AeE mET. Z7be] BISEYE S8
o) o AFSFES Aofet.

AAsk= Hlell vt
A MEAA
o|

, UEL A MIMO 2 CoMP A ~E15[53-64]1)& A 7k 7H4S AAETgoEZH A
A 4 QA|RE, o5 &% o552 1A ww|E otk Al
pal

| AAE Wl 2FEE=S Aokstar A o] AY FEE QA A 7 3%
Z

=
. SUNDNOS) TR A BHED F
AR 87 52 1YOR U7 feAAE, A 3
ol A9k 2ol SINR Aol £

e, 7] PEE REE OF ASR S22 Tbsal 8

T
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2
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i
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Eo] @glElojor ata (FH 7= HE

SINRO] &2 AE9] AAddA &3 tF3t 7|FE°] 7153 Hojof g},

T 4 B57 59 Fagoa] BA 283 9 3709 BISM0D)ZHE $2HE Aol Zrlhoza A
(402) Aol A 7Hd Gllo] ¢ Fold & e AHHE ®BoFu. Y 7&9 A2"EEAA, 283 e
BISES] 1Hdste A9E dAolA (IE A5 A& Wafste) JARSHE M-S o713 Rolx|vk, o] 743
2 oA BE E 9 (B A FAS A7) Z[E M9 A9ES A7 9 37 A
g8 olgdt= AMZE A 7 53 WHES St HAR 8PN, BE B TA B7H4d dolg 2E
HES ATt A AdelA o]5¢ SINNS F7HA T,

T 4 TAE AU s AEY AAREY 5 Ao dis] [89]e] ZI&EE o] k. [89]9] AlxHlS &
HAEER IF3tEw ol AES AWeE 7 U9 BISE o|Fojxitt. Y FE2HE U9 XS AE
ZHE 9] BISE Alolout FHo] s &Hr}. o] A%, BISEZREH F$AHE dA¥o] F71gh wat, A 7+ o5
st IHES S3te] 24T 4 JdE £ (EE ~FEY g8)d e Aol Jrk= o] EARIFHAG. AR, F
A Aol S1gkel wel, F# e 215 7H4d (out-of-cluster interference)o] ®]#E3le] F718ke], SINRO th
3 aglu AxpHow g 3k ¥3} A3 (saturation regime)S AAITTE. o] &3 AEA, [89]19 Al
2H12 ol2H o g HY 3o &F o|5(F, EFH2H W Ho e )& G4 ¢ da, FezHe X2
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[0068]

[0069]

g, ¢Ade® wjAE B BISERH ¢ 2 d¥8s $AFeRHA, Be T Z3dE s A8
Aol B E (MS S&star, A oM (EdAe As FH4& I, o= &3t AgE §
3l A AdeellA A gk gFst o]5S A7) A% Be Exolvh. o8 o], FY T|EolAM Vled AAHES
L AYE Al A A bgFs) o)5& 24k vl ol8d ¢ fleul, 1 olfr= # EHdlA st ol
T awst WHES 7he st shrlel FEek SINRO] Al el {17] wiolt(BISE 2 5-E o] Adtd F41 A
e 4 Ay HaE 9N e r ). HEol, FH Vel ARRES el

Mol 18 g ol
o

3 Aol ZAIE T HAJE] A GE oA A 7k 7S
2, FY 7EolH TVEEH ANHEES E 4 L 5o EAE B ool
SHEE F2EHA = £ Foth

o] ZAF dioriy 2 wHol ¢ & oladE S Qv

g 1=
WA LS AR 48
2 BEe o5 9y

£ 18 wasas 22 el ug thEs 493 el A A9e dAss 2,

% 22t Fele] Mg AxRENAY WA T AE ARG AGE .

H

2ot Feol AEY ALUEAA S Foe ALGHR) HAS ol AsHe

ki

2c= ] AEY A &FEA ] FiE T YA (FFR) &

ki

3¢ QA MAZAE Aole] Y AL s .

ftoH

ro b
2
it
>
[0
ol

H

62 LTE UWEYIAESNA e YES

H

H

=1
7ax FDD 525 993 LIE T 725 oAetes =9,
7b DD &2+ 913 LTE =) +

~

%= 8at OFDM DL AdellA LTE "&]4&

A QdmsAaE el de dEdow 27717 S8l el oA

42 A% 3] R AW M) fel o Be Aded HASE Qb tie BISES dAlshs

[>

QA5 L "Pas HEE'S dAshe Bd,

%= 8b= SC-FDMA UL A EellA] LTE "gl4x 84S B "ghr EFE"S A= =4,

= 9 otHlv FUAHEW AEA FHAEER o Told, thE AHEAulti-user, W) T SHElL A2

(mutiple antenna system, MAS), = MU-MASS] & A& dAr|sles =,

T 102 2E g ABEH 2o Aold A D7} BEHo] A= MU-MASS] A A E oAstE T,

=112 Fold wbe gEoew <ty MEIEY2HE FUd A ID AEZF FFE = M-NASS] o AAdE

T 12% Q) Fursl A3} Qltrf 23 (Y
AA A g KR LS =

Nzgge

138 CP, 249 BISE 9 t}h59] IEERE o] Fo]x MUI-MASY o AAE oA
T 14 (P, ®Abg BISE, the] tiupols
=3

A shte] ER o] Foixl NU-MASS] o A& ofAjehe =W,
U

= 16+

E7} A2} Tlubo] o] Byl o® Batw]i= o]z gkl 9l MU-MASS]
wgs HAjslr] gt FAE Q] fE

A7) Fd &S AT F OEE RN AT @ o ETHS B A
=
=

Distributed-Output, DIDO) 7]<9] A o]t}.
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[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]
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[0080]

[0081]

[0082]

[0083]

[0084]

[0085]
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welo] Fuz THth ol 53 L U WU B gax

U o] wWio] "RAF 9y BAF &8 FA A AEloA] FA wES 93k A]AE] W HPH(Systems and Methods
for wireless backhaul in distributed-input distributed-output wireless systems)"$l ul=r =Y A
13/633,702%5.;

wgo] WAool "AF e 4l 8 T AAgeA I3 tholHAIEE FFAI7IE Al ~E 9 B (Systems
and Methods to enhance spatial diversity in distributed-input distributed-output wireless systems)"<l

u| = %91 A|13/475,5983% ;

o] o] "tha AMEX AFEZ] AYH 3 Fd FASE 93 A28 @ P (System and Methods for

planned evolution and obsolescence of multiuser spectrum)"¢l W= &< #]13/233,006%;

g o] Ao] "FA AlAHloA FHI|HA XHES T8l A8 2 W (Systems and Methods to Exploit

Areas of Coherence in Wireless Systems)"Ql W= &9 #]13/232,996% ;

ulrgo] Aol "EAF Qg Hal ¥ AlxHooA =ZY a3E BASE AlaE W e (System and Methods
to Compensate for Doppler Effects in Distributed-Input Distributed Output Systems)"®l w]= &% A
13/464,648%.;

o] Aol "AlExl SYAHP S T B T AlZHA AEFES 24gste Ala®l 9 H (Systems

And Methods To Coordinate Transmissions In Distributed Wireless Systems Via User Clustering)"<l v]=;
=9 A12/917,2573;

we] Wyol A g FA FHODO) BA AsPelAe] 1Hd wel, A=ex, AY A % YA A

(Interference Management, Handoff, Power Control And Link Adaptation In Distributed-Input Distributed-
Output (DIDO) Communication Systems)"$l v]=f &1 #]12/802,988% ;

wnje] WAe] tige] DID0 Ze~EE Fues ZeloldEe] Zelay 7 A=exs wulsh] da AxH
2 " (System And Method For Managing Inter—Cluster Handoff Of Clients Which Traverse Multiple DIDO
Clusters)"?l = &< #112/802,974%;

39 9ol "FAAR 3G Suol ksl Yol LY U B FAOWY W=A2E o T
OJAES] AH=ox5 #E3r] ¢ 28l 2 W (System And Method For Managing Handoff Of A Client
Between Different Distributed-Input-Distributed-Output (DIDO) Networks Based On Detected Velocity Of
The Client)"Ql W= & #]12/802,989%;

r?L'

o] WAool "&b 4 BAF E=(DID0) UIEY A HE Alo] R <tEHly IwstE g Al 9 ouby
(System And Method For Power Control And Antenna Grouping In A Distributed-Input-Distributed-Output
(DIDO) Network)"<l w|= &9 #112/802,958% ;

g o] o] "DID0 Uhe W AlxElo|A Ha HES 9t Al2=® 2 W (System And Method For Link
adaptation In DIDO Multicarrier Systems)"<l W= &< #]12/802,975% ;

o] wWHo] "t wheul Al2ElOA DID0 ETElEY RS 3 Al 2 W (System And Method For
DIDO Precoding Interpolation In Multicarrier Systems)"<l w]= &9 #]12/802,938% ;

=

o] wWijo] "EAE QY M FAIS 9% Al 2 WH (System and Method For Distributed Antenna
Wireless Communications)"¢l "= &< A]12/630,6273 ;

o] W Ao] "AE A7) A 7]%3le] DID0 7 AAES ZAE 7] 9% A2y = HH (System And Method
For Adjusting DIDO Interference Cancellation Based On Signal Strength Measurements)"¢l 20123 59 1Y
A2 dod wl= 53 #18,170,0815;

o] mAo] "BEAF ¥ BEAF ¥ BA EAS 93 A]2"l 2 HH (System and Method For Distributed
Input-Distributed Output Wireless Communications)"<l 2012\d 449 17€4x=2 3od vz E7
#8,160,1213 ;

Uk o] mWAlo] "F7k-A17F FYS o] 83Fe] "NVIS"(Near Vertical Incidence Skywave) Z41S 3AMA7]7] 9%

_11_
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[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]
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Al2~®l 2 "H (System and Method For Enhancing Near Vertical Incidence Skywave ("NVIS") Communication
Using Space-Time Coding)"<l 2011 29 8Ux}l= d|ojd m|= E3] #7,885,354%5;

o] wWAo]l "¥ gwst g At 5408 s Alx®l 2 W (System and Method For Spatial-
Multiplexed Tropospheric Scatter Communications)"<l 20101 59 4UA}=2 3% n= E3 A|7,711,030%;

o] wijo] "4 9" A 28 Fd 34E 9 A28 2 w(System and Method for Distributed
Input Distributed Output Wireless Communication)"?l 2009 12¢€ 22dx=2 3o® v= E7
A7,636,381% ;

U o] o] "B 9" BA 28 B BEAS 93 A)~" @ HE (System and Method for Distributed
Input Distributed Output Wireless Communication)"?l 2009 12¢€ 1542 3Jo®d vo E7

#7,633,994%.;

o] wWijo] "4 9" A 28 Fd 34E 9 A" 2 wl(System and Method for Distributed
Input Distributed Output Wireless Communication)"<l 2009 109 6YA= 3% n= E3| A]7,599,420%;

o] wWo] " A ¥ B4 28 A BAE 9k A]~¥l 2 W (System and Method for Distributed

Input Distributed Output Wireless Communication)"<l 20083 8% 26UA}= 3% n= E3| A]7,418,053%;

© 53 499 A7 2 5dE Sol7] A8, ¥d 55 % 9
V.S =

AAE A =k T 7RA g R el i)

W2 o AFEAH(multi-user, MU) $A1ES 7Fd v ¢HElY A]2~®l(mutiple antenna system, MAS)(T}
Arg2E g otely Al~El(Multi-User Multiple Antenna System), & "MU-MAS")S o] &3}=, &3F A
Pr* A HESAENA A T v53 o5& E8ste 2" 2 BHES 7]%3}“4 A7IA e

ow wxET. 2 2o d HAA A, v HHUYRRE SAEE Y (ZT’/HJ A
o #Zol) A AAENAY S Haxgstr] fal AkEL A 7F 7H%

k)
T
rir

il —10
re

> _IZi o

7H& ZJE‘ﬂ EA17] u]/l:l:‘— oFEL} A}k

b Qo 54 Ae dme Aea 93, ) gowa dudos 4 AdelA o w& dMel A ¢
DHS AgSEE, ot A 1 Es o5 Bs: BH B4 vED §32 M7 98 289

g AAeA, B4 B YEYIE &= 1 2 & 3949 o] A= YEYIEA, AW LIE TF5S 7]
z2 3 Age vEYIeH, $A4oR AE v tHuE mAazdsE £ 25AES YT S5
Eolty. E dtgo] gE AAdeA, FA B4 YEYIE oo EA A golojror AHA @u, A
BAES & 4 2 & 5oA9 Fo] o & AYEd ZAA FF4E 5 vk, dE 59, ¥4 B2 MEYIE
WiFi A2~ EZJAEEQ] th9] <HHUE 7H 74 248 UEJALAN), EE HA, o= T A vE
—?43, T w4 qhElY AlxEl e ojud £ HE Aldn glo] $AHoE wiAE AMx IJEES T}

2 DIDO AVE“OE‘ 4= ok, a8y, 283 dAdAd EYD FRES B dge) dwrHel HEAds FA 5
2l MESIAER Asle 3oz 7oA oF fry, B iy o] (Bl A vz dlolE ~EHE
S AAs] —?46‘11 o] Rl 93] A= A9 sk vl JQEURFE] ASES $AToEH
T3t o] 50] GAE = qloe] A HEST] HeHrt

MU-MASE 5% Z2A
e Wle $4

A (centralized processor), HEHA L N7je F&o|edE tyrlo]x~ FEx [Eo| FAo=w

A7IE(EE 2 FEVHE o]FoA k. FY ZEAA FHS Adoldt SEo|dE T
ol 255 93 okd Aolgh MEL A Frx(d7d, §§ A e tE UEYT £22ERH 2EHYHE
it o, AHe]#], vt AY, B2E A4 )& 7I N9 AR ~E™ (streams of information)S 2
gty o]%, 8o "dr AEF"2 orje, § 9 vy FrRIEE XA o5 AgHA e, Ao
dolelE A3yl &, 54 Wx/3d WA e ZREFC meh, 5383 2EYoRA BxEAY fay
2 5 e ARE ¥3se U ES® o

3t EQAE Toto]l dsd dole dHoly 2ERS AAE] 9l AMSET.
AAleell A, AR 2EYS 59y 2EfHOomAN ExuAY fadd § de UEYA ZHEE 2 HE
59 Algzott,

TG ZEAAE (HE 5IE 2 FAEC Vsd AES 2L ugSEe weh) UEST FRMEZHE N
Mol Au ~EYS W HE ~EH(s its)o.2 27 98 Zelmy WS ol &3t A
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o] olyz}, od2A, Zgzayd Hae AP (AAY, AZ-F4 (zero-forcing)[65], EZ-tz3}1[66-67], <3
4 ) e ¥ dY, Yy-#elHA(dirty-paper) IZW[68-70] T F¥S-3FEHAPH(Toml inson-
Harashima) =39 [71-72], #@HE2=(lattice) 7| EE= E-A X (trellis) ZZY[73-74], WE A% 7|
[75-761)d 4= Slth. o]F, gof "H|E A~EZ"L glEA] ¢lojo] {43 AW HELES Xdse 4 olyx
weibd YESA FH=xE AAs7] 9 5¥1HE 2ERoRA BxHAAY tadE ¢ gle g HESe
ANA2E AHs7] Y8l AFEET, 2 ago] o AAjdeA], HE AEYL Fof ZTaRAAM o) YA M
N FFA7w T R AEH7] A8 Folzl o] HIEd AA SAtstd HaAg dojamE Asoltt.

P T ZRAMA AE A AR(CSDE ol&ste] AR Yo AREAR s o]ER2E
e Usdeb] f8 DL = UL Adss &8 A8dn. & 2w d AN, T4
E]l_:_

O

oﬂ,—

(6 T

o FMrope ko lo

Al A U FEPo]dE tulo]~E Abole] (SIS A8k, o] CSIE o]&3ke DL UL A
S 58 $A5E dolgE L agett. FAd AA g, (Sl FEO|UE t]npo]AE A FAHT I
AHE otHU o smwEt, g2 AAdoA, DL-CSIE 24 e U S B F34(RF) RS o] §
o] 1g]al UL/DL Ad FEAS &85t UL-CSIZHEH f=duh

Q AAdo A, MU-MASE #E E3 = ‘;‘ E3 A5 7]&d vle 2o Ba 43 BA Z3(DID0) A AE o)
= 2 AA A, & 130 EAIE MU-MASE th&d AFs AER o]Fod gt}

@ A& AW (IE)(1301): th¥A(DL) AES Bl HEZHE dlojg] 2EHES 418t JH A (L) A
g4 S MEo tolEE $A8s 1 L/EE ol FElo|dEE thdk RF £42417].

@ 7IAT £FA7[(BIS)(1302): BISES F4 AEE ol&d) WEx) clgdo]a3itt. U Ao 2] BISELS H]
olz¥lE AFE RFE W] 98] tA"-old®E 1 HII(DAC) /ot R a-tiAY HE7)(ADC) = T F3)
F(RF) Aoz o]Fojx Qi dAAl~ EAELot, AR AtgoA, BISE A& FZ7]/¢tHUZE #8]3F o
=3 RF $5417]0la, RF A3E #d 535 4 95 71&d vlol & RF-2¥-7o] ¥ (RF-over—fiber)

7144 58 BISE HAudt),

® AEEF(CTR)(1303): CTRS BISE H/EE UEES] A/ Fi3 57|3ts 9% Efold AsE9 41, E
EZHE/Z Ao Fre FAl/EHA, EEZHE A e FR(CSD Ev= AE F2 Fue] 52l 22
5490 dEstel EAES S8 AAlE & 71 54 BRIl BISolth.  q1e]o] MU-MAS Al&=wle] &huhe] H= o
4] CTR z=Hle]Ae] 2gtd 4= Jth. th59] CIRo| ©]§ 7k5d uf, o]E ~HolHo® T o] ~HolHo
2RHY ARE 2gste] GolWAEE F/A A Ha FEE QA 5= k. A AAAoA, (ST CSI
525 M f8 Hd 74 23 (maximum ratio combining, MRC) 7IWMEE 3 th59 CREZHE F41%

o, T2 AAdelA], o] Ao FAR= AV FHolAe SNRE NS HEl Hdl F4 A (maximum ratio
transmission, MRT)S &3 ©9 CTIREHEH HFdd. £ #ygo] W= MRC T MRTO Al A &ar,
CTREY EE Atole] - HAES 7MAs7] 3 499 o2 tholHAlE 7IH (4], tely A8 5)ol ]
|4 5 .

s
O FTF ZTEAA(CP)(1304): (P& QIEY Ex= oh2 EFQ9 9% UESIE(1306)S W& A Ho] =3k
Aok, A AAdo A, (P& MU-MAS #lol~ml= HelE ALbstal 35S DL 415 93] 4k BISE
Bl

@ 71AS UEYI(BN)(1305): BN DL Fi= UL A digh 4uEs J2&= B4k BISEC (PE 43k
HESFolth, BNS 4 Ty F4 EYA EE o] o ZFelth. «odF 59, BN DSL, Aoy, #A
F UEYD, = ZPAAL0S) Ei= HZ7RAA(NLOS) Fal g aelrh, Fek, BN 53 UEYA, <Ag UE

Y, Ex g lolt},

Aol EHoH 715?%} DL 2 UL A
t}. F LTE E5olAe E8
Eﬂ“—ﬂﬂﬁ o]-&3t= ot
=& 49, DL

oil_glﬂ] /‘“Eﬂ }\]/\Eﬂ‘:(m w3l LTE
P



[0105]

[0106]

[0107]
[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]
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(flat) MEYZ o71dx =z AAH] Yr}. & 69 EAE LIE UEYIAENAY HEYT QA5 &7
2o[79]:

@ Gi(gateway): ©|A2 LTE YEYIAEZ ¥ HEYJIAE(SH, <)o dZ3t= g-$-Eolv. G E-UTRAN
e H o] ~(608) S FWaleE AW Alo]El(S-GW)(601) 2 ¥ WEYAET] <lEHo]22l PDN Ao E o]
(P-GW) (602) & ol dth.  S-GW 2 P-GT= 429 H3le 3§17 Foj(evolved packet core, EPC)(609)2] dX-o]
o}

@® MME(mobility management entity)(603): o]AE& o]EA, Hot HzltwgE % UE olo|dEEE #Hadit).
MMEXE LTE EPC] Y X-o|t};

@ eNodeB(enhanced Node-B)(604): o] AL FXA glhx #e], A& o)A 2 2AIEFHS UF& 7|X=olt};

@® UE(user equipment)(605): ©]AL o]|F=E0]

® S1 ¥ X2 QEHOAE(606 E 607): o] AEL MMES} eNodeBE AFo] (SI-MME), S-GW¢} eNodeBE Alo] (S1-U)
a3 9] eNodeBE AFol(X2)9] 4 = F4 HE&Eo|4,

ool o AAldo) A, MI-MAS YIE == UEZF LTE UEe]at, BTS7F LTE eNodeBo]al, CTRe] LTE eNodeB =
MME®] 3L, CP7} LTE GWe]aZ, BSNo| S1 X X1 SlE]#o]2Ql LTE WESY Folt}l. o]sfoA]l gl MU-MAS, DIDO
EE LTE Al2=vl5dd A do]e] 7A =S XHst7] 98] EAkd <Telvh, BIS 2 eNodeBEt= o158 840
2 AMEE.

LTE Zgde &= 79 ZAlg wpel o] 10 msec? A& 7]3+& 7Hxa 10749 Aﬂﬂ_zaﬂolo
[33,80]. &E& /\ﬂﬂ__ﬁ_ﬂﬂ%’% 77y A& 7]1zke] 0.5 msec¥] 2709 £X o2 oA 9k, LIE
3 e 27HA] By dS Aot i) BE MEIde] DL A T UL AdS fl3) &
o A e} o] FDD A3 B 15 i) (HE“FJ Tl weh) MEZEelE F Y5+ DLl & A
ULl == wk Ao] "E4 SRS 93] dn|Es, = 7bollA et o] TD FEE 9%
Y 2. oEe Zyduigt ve] 54 AEEgelela 17l v 2 3719 J’Ci o] o] Ft}:

W3 gd=E g £FwPIS); ii) ¥&E F7H(guard period, GP); iii) UL &

Fo]3]
o e

FO

=S
RS

oxl 01‘1 =
o,
]11 rlr mln -

mln rl

1B
=T

:&rlrsﬂoﬂ

-15

| A3 Tk $U AEROW X AR FAS BY OF SO VLS o342, 1L
) s Fug B 0F GE(SCDS o §aT. i 98" RE)E LA P e

bacl L A el 2202 = thol U A Wel £ ef 2ol Fords o}w

) AW A% Aoz olFolA gtk "elhl BE(RB)E Fuhield

1274e) Pkt 9 Amow 3] 0.5 msec £FOE olFolAd YL o UL AY L #F Talg s (eyelic

prefix)el BRIl wmebaliz, 370 WA 77) OFDN AW 7Rk ol Fold). WE LB o i BEEE A

A = % D

o
eS|
S
=
Iz

39
T,

obr

i
HE,

l
=

2

>
ol

ol

Lo

o
o
eS|
S
=

Baae AFow BPET. B wwelA WANSE T7 ALD o|8akd thael HolE AEAS Aeld U
So £ASLE, BE ABIA ] BE glis RS A B 29 & vk, U AAdelA,
s BEE AR EL gas RS AHAES LE (B $9H1 54 WM doly AEdS mam
9o Ea BEe SR

BIS$} UEE Alolol WA E AASHY] &), LTE £5& 57138 dx2 AYstt. BISE age %
A5 E VR A8t 12 5713 22 (primary synchronization channel, PSCH)S %38 $415= 12 573}
A5 (P-SS) ¥ 2z} E7])3} A9 (secondary synchronization channel, SSCH)S =3 ] ]

%’\JQE 22+ 5713 4%
(§-8S). °o] F A&E2 Bl 93] At/ FI+ 57185 aiAEsr ofdet A IDE AMsr] Y&l o] &-Hrt.
P-SS&= Zol7} 639 AEX-F(Zadoff-Chu) A|E=E o]Fo]A Qi o|2HH UEE gﬂf s ID0 WA 2)&
stk S-SS& Ael7t 3190 2709 o A9 e EH A (interleaved concatenation)e]il 4 ID
25 ¥WE0 WA 167)E fEats o o] g¥tt. 7] 2719 ID WERFE, B &2 4 [DPCI, 0 WA 503
S 2HY Ao®)E FEglrt.
2 oA Vs MU-MAS Al="lel A=, UBE F9o Zsldx A9ES A5 98 &85 1HES A4
3t7] 913l BISEEFH $4lHe HdEgo] orAdqoz Zrisua A AHAAV glvy. 2 didas, dHe HA

o] "AM& M7 FAd 71x3te] DID0 M4 AAE 2AHSY] fgk Al2=" 2 H(System And Method For
Adjusting DIDO Interference Cancellation Based On Signal Strength Measurements)"<l 201233 59 1¥UA=
slol®l T m= 53] A8,170,081% 0 AojH whe} o], Aolgh BISEo| "QtHY S#AHE" T+ "DID0 &
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P2EE R IFSED. OE Bol, ® ot F otu} 2el2E (0D shbel Q@ ehelu 2ol 2E (902)
£ wolFrh. RE Qe Fol2ElE thae) BIS(03)E ol ol 7t

A TD= MU-MAS 2 DIDO AJ&BEollA <oy S2AHES 6] f&) A2 = vk, & e o A
ool A, Fdg A ID= P-SS & S-SS& E8l sdg <ty Fel2E e e BISEFH FAldY. w43 4
oA, L <te

Aleflol A, AFoldk otelu S AHES Aolgt A [DES o]&3dtt, B wo] thE A4 2t

v 22 2E((1001) o] BE BISES Aold 153 AYES 7H & 100 E=AE oY MBS A
£"(1003) 2 ZFshE L, Aolg A ID(1004)7F BE Sty A E S 2~E e BE.
ABEHEHES APD Aosl S8 2F A wel &= PS EAMY
o2 AAelA, QtHY MBS HAEELS BISE 7He A4 4As A7
71Z38t] sAo® Gttt B o] Aoldk AAldelA, Aold A D7} EEF #HHEE =

ol ATt Aol " A|AFeAN Il AFGES EE&3E AlAF B W (Systems and
Methods to Exploit Areas of Coherence in Wireless Systems)"Ql & A "= 29 A
13/232,99650 71<=H).

FUE A FoA2 w G An %a el 2E B LTE R2EASE A

olr

9’5} 0131?5& }iﬁr% ‘%}X]é}ﬂur %w 171 %’4?‘511,

T—'_
Zd%‘% -L]EH@rO]'E% /ﬂE_“,‘Q_E} kS
A3l e
‘ja“jéﬂ Foldk Ao, LTE HiC?H}\E guse =9
sl7] Qe Flo|RERT o =& A

>0 ko un KUopo i ox
2o |
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Foupel o], LTE-ol=mixs=ss DL S 53 vlofE #HolEE S7kA717] Sl3 wéat 14
MU-MASE el A, CA= AHg-Apmtete] Hl 18 #elES S7HA1717] Sl Zead g

o] el A A 1 ollM=, Akﬁz}u}ﬁm Hely dolEE
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7 du}
1. LTESIA e 283 HF= MU-MAS Zglmy ¥

il

MU-MAS 2 W2l 58 AJ&E3E o]F M2 (time-division duplex, TDD) H& Fub= B8 o]F 324 (frequency
division duplex, FDD) Al2=ElEo)A o]&= 4 v}k, FDD /\]/'\E“Ef’ﬂ?ﬂ DL 2 UL AMEES Aolgt T3
oA sZstez DL Y AE AE(CSDE UE SoA FAE UL XHL*—Q =38 BISE E& o
CPell ohr] Harxojol gk, TDD Al~®IEAd A=, DL B UL AEES 5Yg T AAHIL A ~HS
1 Ao A 7]& kel 2o]) g 434 (channel reciprocity)S &3l HF X 7|HE e 2]
g drk. HFEZ S Fo WS olEo] HEWMlS HAQR sto, A= LS % Ao AR
of thgt eI =7}t Atk el

U-MASE A 72 a5 ik dubdQl WiAYSS a3t 2] 7ledd: i) BISE2 DL& &3t IES
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o ANl2E" ARE AFIrh: i) EES 2 A2dd ARE &83de] ZE "dA BISE"=4-E| DL (SIS
FAY; iii) UBE2 DL CSIE FAseAY Z=fes ol88 ts $Ald ol82 Zyad 7teAes A
g3t} iv) EE2 FAstd CSI Ev =5 dP2E UL AES &l BISE =& CIRE A$gH; v) BIS
T EE (IRE2 CSI AR Ev 35 QEAE (P ®Bastal (P DLE $3 dHeoly $4s 93 Zelad
FeAEs A, "2 BISE"S FoIXl TRl o8] =2H = BISES] AERA Aody. dF 59, ¥
rge] Aol "vare] DID0 FYAEHE Fdets FToldES] IFYAH I A= xS #Aesh] A AlaE 2

W (System And Method For Managing Inter—Cluster Handoff Of Clients Which Traverse Multiple DIDO
Clusters)"?l &3] A7 F<Q ¥ n= &9 A12/802,9745 3 g o] BAo] "AHgA Fe2HPES S8 &
A A 2RO A ASES 24%e Al 2 WH (Systems And Methods To Coordinate Transmissions In
Distributed Wireless Systems Via User Clustering)"?l &3] AfF T IFH v =9
A12/917,257F M=, &= 9ol mAIE we} o] "AREA} FE]2H"(905)F Fo1% UEOl o8 w=dE = BIS
°of AERA Aefsiint. A BISES 4= BISEZHH Foxl IER9] 442 (SI9] ¢& =

A S aEE A, 284 Feed LS S3 =" onjs= B (P4 o] MU-MAS Ze|s1d
e AAaAH

S A SR AR Wgef Av WA defe]l lEE vheh o], MU-NAS Ejaide A9 wme HaA
eSS o8t HAdE WRE(AY, HE-Hold 2Y[68-70] FEe FE-seRAvr 2y [71-
72], #El= VY Be EfEs 29 (73-74], ME Ae 7IMI75-761) 9 Aol ARSAR 3F IS 8A
sh71 flel FA7IA A%H A AAYE A8, o] B ZFY AHE eV FesEH Ule] EE R
Sl tigh (SIS aejste] ARbdrh. dicter, Ay =Zejad WS (did, A=-249[65], =5-H7As
[66-67], A1RBH )& AHEA Fel2E VlFer Agd ¢ g, 1 olft BE B We Zead Tt
Agol v WES #Agle]l ARtEY] wielth. oty FeAE Ex AR FHAHE WOl ES 9

A & golgk At Ass Aled. dE Fof, MU-MAS

5
K E, <telv} 2 2~Entch M7 eNodeB —12]ar AF8-AF 2] 2~Entt} C7) eNodeBE ©]
W, Ay Z3de HPEE0 0(k+C)el W ) AE =elme] A% AL 00K otk wekA
| 2

Fol7 glt}

CPoll A 9] ANt BRAEE Zol7] Sl&) M-MASE A2 UEE 2 eNodeBE©] ol 7]%alo] o] 27)¢] B9 =g
9 7IHE Alold THoR st WS sk Aol sigAlEth. 2 wge] o AAde A, MU-MASE
Ay zZElad YHES o8t 2 Aol A, MU-MASE HIAdE Zelady WHES o/ &dr. £ i

. ] I=]
o] TYg A 1011011*1 MU- MASc CPoﬂAM At BREE ZFol7] 93] tEHY FHAHE 2 AR FeAEHE
Ay elzd W vy Zejay gy Aol FHo R kst
b, Aold A 1 of w MU-MASE= (oﬂﬁm eNodeBE 2] HollA) 43 S
3y test HHET (7], eNodeBEZFEH He "olAA]) EFe Ja F4E& ze EES 9 Hx
WHE Alelo] g3t

o2 |
5
i

R
o
e
>
o

= WollA 9 ohe® A MU-MAS Al 2¥% HHEE

Z gAEA DL AlEHES fd ol8d 7 ' o 22 27HF B Hx ASR)E
82-83]: i) A EA Hx A3 (cell-specific reference signal, CRS); ii) MG Are] Anr
(CSI-RS) % &= RS(DM-RS)9} #& UE 54 RS. A 54 RSt T FAYEHA &&= 9 dhs),
RS+ ZElmgdHTH[50]. CRSE EE Ao Aol 471¢] <telvE 7k SU/MU-MINO =5 7]k 7|9 E
}# LTE g2 8olA o]&dr}, LIE-oj=mlxas s 102 A 8719 54 oteyE 714 w)-

SU/MU-MIMO 2158w ol e} Aolgt AEed A Al QEUES 7H CollP WA EE A Y3y,
9]r Zol, "¥ & 102 CSI-RSE F3a Bup §84 e A28 HAEs d&drt. 2 dgdr=, &
o] Axdy WA Eo] 2EFYE 7l al7] flE ofEAl MU-MAS Al&RECA o] &E

Fja oko o
ol
HJ
[

CRSE= BISOl 9l EE $4l SteUE25E EZ9 SIS F4317] 98] LTE (Bl 8) AlAasEdA o4
[80,84]. CRS:= 22kl ZHal A|@2s} 2249 oAb <= (pseudo-random numerical, PRN) AJf2o] Hoz o
Ak, 5 5047K9] “dolgh (RS Al el diel], 370e] A AlAA (S, OFDM Rk 4 o] Aul AEES] HA]
Z) % 168709 7hs 3k PRN Al 27E k. BE AlEATE shue] AS afshA AEgith. ofxle] Al A
olA Adrgdt whep o], 37 Hal CRS Z4zbE Aoldt A IDE sk 37e] &2 AT D0 WA 2)

o o @
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[0126]

[0127]

[0128]

[0129]

[0130]

[0131]
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et paE. O, szl A WA B A AA-skAE OFDN AW el A, 13 Al ksl
FAEG. U7F $40 EltE Zrtomiee) (SIS agahl F4a7] Aa, BISe) BE 441 ehelububt A

R FoipolAe] A sEEel AAHG.  Lels 8 MINO 4x4dlA o §EE 4] F41 et 7zt
gel shba, CRseheh A 4ol Am AR Aelad. 5% oMHAEE ARels, A 1§ FRioq oY
# WS (RS(F, 0.5 msec®] WE £FolA, 2elm 6WA FuEsivit $AB)E ARG 9 Frio] A5
AY s e Ao Es ANe] g8 o on A E e ss]

a‘wﬂ* gllM=, e OPEﬂUr megol sl Zhzt 4o M HRg zhe Hdf 3709 Aal (RS(EE Tl <

=oll el 6749 AHal CRS)7F gloem =, (RSOl A& op7lehA] @i, U 7AmelA A9 el Ao 12
el Fal StevE w‘“ﬁ ez o] Zheatth. @ el d AAdellA, &= 100149k o] <tHy FelE
(1001)3= 37§9) <tellvh MBI AE (1005)2 refxitt.  doldh Ze AT IDE(Ex A IDE)e] SHelu A
HEYaHE A7 ddsa, g Zhzte] Sreu MBI s 4789 A dE|E zhs 3709 A
CRS & stui7h &duH(F, 747te] <reluh RIesEs B BISS25-He] (RSl & op7lshA @i
o 47)e] BISE A& 5= lth). o] AAjdlelA, BE FeAEE (RSOl A& op7lehA] & Ad 12749
BISE A €g 4= St

L

12705t @S BIS7F sde S82H o] wjA o] de= AU e EdgA =
o ZPagE ATES T a8k BISE)S Adsty] 98l 7He Au (RS #% ST
gtk 23S g@AdsteE 3 A W tEHY S ~E (110D vt 3R B <HHU AH
(1003)& AeJstal = 1 Ao 2 et *Waa%lzia(nos)oﬂ st 379 &g
A% ID(EE= 0 WA 29 A ID(1104)) 5 &dshe slojth. 2= Qtelv AHIF e 2B Eo] Aolgh FJER
U F da, BE AR FH2E(1102)7F 54e 228 AS IDE 2te 2719 ¢HHY B EE2Ee] =gst
L= ke Ao AHowa, aZ7 doza (RSl e HlS WXt A4S da k. dE &

o]

Al

=

i
I

T -

of, 2AS Ask= 3 hA W2 AR EEAH(1102) Y 2 Y A BEH A (1103) 2] A
s} Y MBS HAH7E $U43 =2 A5 IDE ARRee S Jste Zlojv. & ¥
dof A, 49 ¢ty MBFeE A7 15 2o (RSEo] 7HE A E=E whE JeEss =
2 2E ol wiA L, 28 A gt g 127Kt W BISEREC] A HIH] $AES ThsetAl gt

L BE U} o) AR FesE velA B ol e BISE mi Aol A

2 v Aol AN 23 AA Sl DIDO %

7H°ﬂ EH SNR ¥ &5 HoFu, o] Ay Bdle 3PP AR &A/AEY Bd[81]e] 71x3Far 900 Mze]

WEsh 2958 AR, AR de AEE DI0-BISES XS AASE d e, A Qe A8 27
1

2HE YePAHUEE 99 S0l A8t &), A7 st (& (1201) &= UEZF 19 ARgA S+
2E el &9 BISEHS: B o ‘?lﬁﬁ(d]?dEH, =129 delME 3R He BISZF 91%), <7 2d
A E(1202) M= 27he] AbgaL FH2E7F & 120049k o] 267iukE B BISE X = Q).

(RS9 E& FEA(redundancy)S MU-MASECNA 47RBET} B <¢loe] 9] &l <tHUERE e (ST FAHES 7}
Sl sk Wl &8 4 vk, dE Eol, Alde] nA-FHoAY W =&Y anE EAA T, 0.5
msec(ExX A& 717H)mtek 47]¢) &4l °PEﬂ‘/‘r HERRE] SIE AN et gk, wrHA R, Ade] F
= v B A (frequency-flat)elgtd, 67 Fuk&spait; SIS F43k= A FHovk. L B9, F52 (RS

Ele
7} AH B Fas QAERE)S NU-MASAA b& %— QrElVFE EE BISES dd A¥Ed & sivk. 2 2

Hol o AA|doA, A|2ELS FHo] (RSO glAXA QAES MU-MAS A|28loA 3719 ¢tElUE © BISE9)
gttt o2 AAldolA, Al=Ele Ade] AI7F H %ﬂ? AU E F43ta Adold BISE & WA AL

A Fe2aH o] BISEl ek (RSE doldh gas a45d 4oz &dditt.

SE A8 Felosde] LA BISE 8 GE AW AR AG 4G4 T2 Ul LE pSE L

UM Z4E A5 A A, F A o g D AnelA, U o) ol Qi

B E BISEHE S SNRE F73FaL 1 SNR AHof| 7|xste] 19 AH8AF E8]2He| &3t BISES AEsitt.
UL

2 Aol A, CPe (UE%E*‘%EM v=wl AR = L/DL AY A3AS 7HAESY, UL AYz5E doxd
AR 71%38te]) BISEEHE RE ER29 SNRE At EE AMEAL SFe|AHd £3E BISEY AEE A
2A=a=

BE A8 ZEagdd X3E BISES v 2 dioA 7je®E NMU-NAS HHE9 AHss AA3Y. o985 &
o, A& S ~gHrlthe] BISES F7F Woid, B ¢ =2 dde ZFag oF 148 Agsta, 1 4
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[0136]
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305 o) A Fels FEUISINRZE EobAw dlolE] Aol Robdlth, fARA, RE AR Fel2E
of el W So BISTE AEE Y, ALgA ZesEe) ol Aol BISERRE el BN Z4E SRS Wi ALE
A gelaw Sve) QAR BISERREe) 2elsn o dHel da Aud 4 s Ausl SR 2 del)
dolEg AAel A8 ZelaEvi A4 o) BIS7E Sl B wwel A AAdelA, (P Ukl e

dolg ol 2 SRS AvlEetr] flal AEA ZesEvi HHe] fo) BISE Aedch. ¥ wwel vhe
AN, g FesErihe] BISES A% #7 it B oS40 Wakshs 2150 4$HEg BHo

2 Adee,

AgA FelsEviG BE 4o BISE ol§she Aol E OhE e ¥ AL Palolth. A, AHgA 29
2 Vo) BISTH RS WS e mEel A @ % 9 avh ® uwel 9 AAdeld, A 29
sEphee] BISE-S SINR i dlolE] Ao 4wt NU-NAS Zelsirl o] A4 B Afole] o] Edelte
22 9yoEs duad, e A, 4eA %Eﬁiﬂu}ﬁu BISE-S MU-MASI A ©)8 7Fsd A% )
a3 A% 275 Aole] Edlo|EoxEd vzsje] FHoR e},

1.1.2 CSI-RS 2 DM-RSE o] &3k MU-MAS A28

LTE-oj=mias(del 10) FxolA CSI-RSE EE UR 9] BISEZFEHS (SIE FAHs= du olgdt}
[33,83]. o] #EF2 BISel &= ol $21715o] ek Aa CSI-RSE golsta, ol wet VB 1 CSIE &
olgt BISEZ 7¥e 4 vk, [33]19] % 6.10.5.2-1,20 419} o] BISel|A] FHu) 8711e] &4l <relv7h CSI-RS
of o) AAHT}. CSI-RSE [33]19] # 6.10.5.3-1c14¢F Fo] 570 x| 8070 MB=Zed W F714S 7}
A3 AEA(Z, CSI-RSE 5 WA 80 msecrit} AEHTh). LIE-o]=wlas=o] Ao (SI-RSe] F7]4e Ao 4
Bo| gk on oﬂE% gat7] fsl, 53] oleld Frte] flanss o]&skA Xah= A LIE 927|5S
e, LIEelA €] (RSEEF ojiexow o AA AAHJGY. (ST 4L 98l o835 v Fx Ao 52
RS(DM-RS)elth. o] DM-RSE= 549 UEel oJ=xa s UERe] $A1& o] Sdd iz EFA $2l5

ol
= 5x Fx Az,

8N (LTE-o =Ml A o] ofsf A= $A7]e] HAdl ¢)nu gL Steaurt ARgA s el gl&
o, LTE-oj =il A= Fazol] et A& &5 frAekdA DID0 Zead s 7hadtl sz wigke] 7IEe] o]
gulojop grh. E wme] o Ao, BE UEZF 2L AR AREAF FeiaE Ule] RE 24 BISEYH
o] CSIE FA43t7] 98] CSI-RS Hi= DM-RS Hi= o] =9 235 ol &3ttt edd A, DID0 Al =52
AREAE el H W] BISS] & AESHAL ARSA FRAE7E (AW 8749 <tHuE A 9dhs) LIE-oj=las
EEw Tekal A ARE © T

Fol i), ek F435kal 91x] uhd, DID0 Al2=ElS BISEZH-EH dA9 UE

2 ol gttt o AAelA, BISERTE $2 de
59 b5@ 94 gadt. aeu, o 34 A
ko)

¢

HE A7 " Flojng o 1‘51 Eﬂ olE

E ool £5HE ALER 2esE o] BISES ARAESE Ural @ Wl ARAEn @ AEe] (SI-
= 7

RSE &3t ojtl. & Eo], CSI-RS F7]4°] [33]9] ¥ 6.10.5.3-11A4 9} o] 57) MBZHA(F, 5
msec)o] 5 msecvtth CSI-RS&= BISES MEL ABAERRH dFdrt. o] £F4E CSI-RS F714°] (IE
o &Y &—EO gkg=2l) UE2] Ald =3¢l AlZk(channel coherence time) Woll EE BIS MBAEES AWE
fiasy ”L7]“} st fastthe el fojgt. dF Eol, A™E CSI-RS F714 ] 5 mseco]il g 3§~

AlZko] 100 mseczhdl, ZHzh 870 BISO] Huh 2 7H«l BIS MBAES Aolsto], Al F 160719 BISE AHE&A-F
e =E ol F7ksk= Aol 7hs }EP L 4 EPE AAlefell A, DIDO Al =F2 UEJ A s A
FAsta, Ad Wsts 2 = = <l AstE vletz] flall, Folxl CSI-RS F714dl oisl AR&A}-
Sel 28 oA Z s BIS7 A dE & 3

0,
_?L
0_L4
ﬂl

¥
rr
By
ol
i
o,
rot
u)

A F7kA Alerd CSI-RSoll ek &EFHEL 2T LIE £35S 53t T LTE A Aa8Ee] Zgd9g=a o
A Z7hE = 9 A5 5o, A& S aEHvlt srlRt B2 ¢tHuUE 3835 Atd ¥ E LTE
st=glo] B AXES M TEo AL 8 @i, Ao FoyX Alzbel| BISES MHEAE Aeus 7hF
StAl k7] 918l BISE 2 CPAlA o] &¥e ZREFES ke #Avks 83 Aot olfs 452
DIDO B! MU-MAS AJ=®lES 9%k shube]l #eh A7) sieuddel, So9= 7Rk AT Edo] Ao FA
(software defined radio, SDR) ZHFA HA +d=E 4 . Ut 2+, UEE°] ¥4A3] LIEE =3t
BEoAd, T LIES F534 2% DID0 i MU-MAS 528 A ¥ats £4E REodA 523 5 A 317
Hall, LTE %79 AkES ¢hstetar LTE UEEC] frAlekAIRE LIEE #4°38HA] @+ DID0 X+ MU-MAS $% R=
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[0139]

[0140]
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[0143]
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[0145]
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5o AYHES OfF FHE Hualo] L AXESCIS ABHE o] AsEth. dF Hol, ot E shig
E30] AzwHolA o B 49 BISE AHsal a7l S8l CSIRse] #& F/MATIE AL a2 Aol
o ® oume e AAdlAE, Aga-ZesErid AsE BISY £8 F/M7E FHoRA ol
CSI-RS HEE % F7/14Eo] s1g9th. LIE EFl ojat olel@ ofzkel $45S /1% LIE IE IAE] &
@3 2ZEQe] 402 o]§8 & A WF 42 & Advh. wE, FASC Ua sose] £40 arHY
W, 3 owge &L ol

1.2 LTE ¥& A9 ¢

o

3 MU-MAS CSI = ¥uls

LTE 3 LTE-oj=Mlas gl UBx 29 dAje] Ad et obvzt DL AdS $3F #FZ $4& 9
3 Zesg TheAles Zd_%é} I 18 BTSell AHE v=mgnt. vgah &2 379 Adeldh A AAATE

ExEd x23Eo] JrH[3

@ 3 XA AH(Rank indicator, RI): o)A Fojx [Eol B 79 &3k 2EHo] HFAHEAS AA3IT}E, o]
T & F2 Y = olstelT,

@ |39 P& X A&} (Precoding matrix indicator, PMI): ©]Z& DL AMES E3 Zglzdgo o]&¥HE =
cio Qg xolt}

@ Y F& XA AH(Channel quality indicator, CQI): o]RAL Fojzl @ Ao thal Abd ABold oF&
Aes FASH] 98l LS F3te] o849 WHx 9 &3k 27 A (forward error correction, FEC) Z9 W
A& Aot}

WG Z AAol el s}e] RIvre] BusE d whal, PMI 2 QI Bas, MEe Fug Auxd o, Jo
Qo) AY Fdiddntttd 4 k. o5 AAAb= ULoA v 22 274 Adoldt el B AES 53k
FAEY: 1) Ao ARYUS fE ol&H=, =8 d¥ A Al Ad(physical uplink control channel,

PUCCH): ii) 3htel #azs ESRB)E Fate] 2ei Mu-2eql 7dtes dds)=, deoleseh Alo] Au =
FE 98 ol &x+, B8 d¥A FH Ad(physical uplink shared channel, PUSCH). PUCCHolA]+&, RI, PMI
W QIE Hists "Axprp Er)Fola 1 AAAESES Fdo| A (G nAEd LS gi]) 2 7
ulo 2 E Aedel 4= oth(Fu4: HAed uSe] thsl). PUSCHOlAE, Z|=w Azl w57 o] Huf ol
Zpko g U e Aol A (Fok4: el Adsd dia) 49 A% 749 o9 & Avkdnd, slel &
A2 7HA LTE-oj =il Ao 54 B2 9o disl]).

Aol A AdEpEnt ofuet 431

W o] o] AAlde]A], DID0 Ei= MU-MAS A|ABIS “171e 2
5 1 1 A, UEE 1 AANAES CPoﬂ B st

2}

SE @ CPol Baalr] $18) RI, PMI 2 (QIE o] &3t). o

g3ttt oE AAdlelA, DID0 Z Y ,

S CPoll ®a13lr] 98l PUSCHE o] &3tch, o] F3 ? l*d‘i%“ﬂ 74%-, UE= DIDO A

IS0 A o] e =9 otgulo] T3k PMIS ®udly] 98] 327} UL g4AA5S 3438 4= ot} B uimo)
=

=y
AA ool UE T BISE EE (PE xHH ZJJr* e e vg— 23 3, Qo]

NP mﬁ ﬂi

NFE MU-MAS Zel3d WAES RF WS o]&3ta Ad F34ds &85t Al olF WA(TD) Al~¥E
oAk o] 8" 4 Utk MU-MASECA AFZ HAES Al HAYSFS thsel AFe AER o]FoA
At 1) EES ULE F3F] BISE E& CIREC Al2d® ARE dAFsd); ii) BISE & CRES 1L A1
g4y ARE g83le] TE EEEFEHY L CSI% FA3E; i) BISE HE CTRES RF QS o]&3lo] (L
CSIZ DL CSIZ &3t} iv) BISE Hi= CTRES BNS Sl DL CSI T ZEE QdxZ (Pof] A3t
v) I DL CSIell 7]Z%3te], CP= DL& &% doly F41& 93 il 7tsAES ALtett.  #F3Z MU-MAS

Telay PSR fAEl, IEERFE Q] BISEAA F49 CS19) && Zo)7] A3l A

2EEo] o]
|2 ¢ o, 284 FomM BISENA Y ALt FEEwl ofye}t LS S35t 87HE Aladde] 4= A
ATk, 2 el A Ao, DL Y-S Skl BISERN-E EER $A] M dloly ~2EfES A
Fat7] A8 AFE ZElay 7jEe] o] &Y.
LTEell= "= Aol it taat &2 27k Bhgle) = A7k 3lvh81,33,87]: 1) A€y 2 J4 45
S Hdl o] &5, AFY #E 4l&(sounding reference signal, SRS), ii) dlolg 218 H38 o] &5 &, &
Z %% A3 (demodulation reference signal, DMRS). ¥ @meo] A Ao, DMRSE NFE Zglad A
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2~HEA EE EEHE EE BISE UL AMIES F43te ol ol&drt. Al 994 =, DIRSE (A%
7]17Fe]l 0.5 msec?l) RE LIE <39 v W OFDM AlHold AHFG (A 38 ZaFA(normal cyclic
prefix)7} o] &HE A$). FIF JIdAME, PUSCHE E3dto] A$H DMRSE 2E Vvt &3 URd &) UL
dolE FalS 98] o] &5E FL3 2lhs ES5(RB)O v H).

DMRSS] Aol i =mN o131, o714 we RBO] Zrolm N'=12= RBUbT} Rubgube] Srolth. th4re] (BE A 9e
7] A8, skl Wolx AmE-F[88] T AFH Y I HIEF AR 274 H(constant amplitude zero
autocorrelation, CG-CAZAC) A|AAZFE 6 wlo]x Al@Ax9 12719 7153t £33 AZEE E3 Hg 12719
DMRS7} A HE T, Wo]xa A|FAEL 307) 2F o2 oA aL o9 LTE AEo] s =ol7] sl 2
ojgt IFERNE ] DMRSE Hysitt. oF Eof, shvhe] OFDN 4 U9 glhz 559 o $7F 1100]4
(%, 20 Mz AA A5 HIZS 74A-ste]), H 11030 = 330074¢] Aolat A|PAS HAsts Aol 7hsaiet.
S = 30709 Hlol~ AAAE Auo]k 9 7F
olmE AAHETE AL dx Yk, o9 "iRFHoE, FUS ol AFx9 12719 £3 AZEE
Aarela, Al FoeA Ao 12709 UE7F M §lo] 4 RBE Fdf ULelM F4lshs As 5 :
T UBl e Ab8-E =8 AIZES] ghe POCHE E3) $Al¥ = the¥a Alof Jr(DCD) WAAE S3kef BIS
of os] Ak, Ll oA o] DI 3 HER o]Fojxar, ol UE7} 12709) 7bed &40 EolA Hu)
879 =3 AIZES] Frs o]t AS 7hsEA ot

2

al
Jfu
ad
)
5
X
&2
K
d
Y
tlo
e
)
ol
Y
Y
o
ol
X
&2
K
=
e

o, ol

DMRS AW =9 =3k A
A Qg FEAde] &
2 oo o AA

52 UL AES & MU-MINO &S 7HssHA &17] Sl @nt okye}l TDD
]

N
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uf
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ol
N
do
:Oé
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4
[kl
=
T
=
=
)
ok
E

ULol A o] MU-MIMO H=i= DLolA 9] MU-MAS ZEa9S B3l AMWEe FA IBEY 85 T7H71e & 714 %

Fi 49E Tk UEES DIRSE ths3sh= Aolth. ¢& Eol, DD REolA 10 Mg teFo] o] &

W, UESel &34 4 3= 5071 RB7F &A1), o] A5, 2571 Qe E RB7F 8709 UES] g A|Eo| &

al JEWE RB7} UEES vt AES ddd 4= o], F 167] UE7F Al MWL 4
3
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e
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N o0
2
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il
2
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5]
i
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ox
o
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5
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|
fru

) &3
FDMRS @l 719 b wel ol Ee) MY mH U
£ US| thel DIRSE B3} CSI7h 45 & Axtow
BES SAeks A7 Aol oA g AL w3
& WY WES IFER Wrn A% B

[e] R
MRSZ ZHzho] o] @93tk 593 AAdoA, AxEE e 34 (R
q =
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o] YT AEZF sd A IDol|l ofal AR Ao|gh QtHU MBI AHE] o o &¥rt. MU-MASE ULl
A ol&d 4 9l DMRSS & Hdlglslr] 938l U E—%% "THd AE" BqEE & Ark. o] SAlA Rl AA
el A, 7Hd A& E 9 Zs|ddx A e] WAo] "F Al 2Ho A " AAES Eete A~
Bl ol 98 (Systems and Methods to Exploit Areas of Coherence in Wireless Systems)"Ql &3] AfF &< &
& = 29 A113/232,996 %0 7]=g)olar, DID0 A8l Aolgh UEEl wis) v 33007 sts]els A< %
3

Ak, & Ho T2 AA YA =, ?l’ﬂfi} eV EH2HE H F82H 7 IS =ol7] HE# 3

A wlol 2~ Al Z}zto] Afolgh StEV FelEle] TRRETHEH 2EES W WAoo "As AV %‘Xéoﬂ
71z3le] DIDO M AAES A7) Y3k Al=¥l L W (System And Method For Adjusting DIDO
Interference Cancellation Based On Signal Strength Measurements)"$l 201213 5¢ 1A= 3oy I w]=
53] 718,170,081l Ao QUth).

3. LTEYA 9] &3 MU-MAS WHEE

2 oatg e UL AEE S8k NFE MU-MINO B ES o] &35t EE UEZH-H BISEZS &A UL Hlolg XE
HE FAlge. UL 7HFE MU-MIMO %212 oh9] GAIER ol FoA Qth: 1) IEES Aa2d8% AR %
1 Ho|2=E BE BISo| AEet); ii) BISES A|2d9d AHE o]&3le] BE UEEFH Ad F%
3 iii) BISES Ad FAAE 2 do]y Ho]ZEES (Poll AE3et); iv) (Pe QY FHA
st ¥k ZHHS S8 ZE EQ Holy Hol2=E2RE Ald 3t (MS AASL EE ERY-E HolE
2E”ES Hxsith. A AAdddA], MFEZ M-MINO Al&=RL 9l wrEn ok 28 o5 dS5(single-
carrier frequency division multiple access, SC-FDMA)S ©]-&3}e] UEEZH-E BISEZY UL AMEEY &
F7HA715L o5& Fug dHolA thEsteitt.

l

el

|

o O =

o 0;7
T oo o

)
2
rot
5

ﬂllﬂ

A AA A=, DLRFE Al S Bl BE k] 78/ @@=, BE BISE, o AAldelA GPSDO
g B3, % AN/FIF VEY I EE sds FF029 AF HHJ = o= e B, T A/
Fag 7)E E20 1489 Ao AT, Aold EEolA e A Ad Fake] HEEL Ao|dt EEQ A
7+ NFEE ol AE(jitter)E TAAZ 4 %ar, ol ULE B3 M-MIMO WHES A%l 9L =
ATh. A AA A=, Aolgk IEE tholl A4 dah A Eabs Fol7] 93l s tey S8 2H e
EE(AAH, M2 o5 ZH3] J' UEE)To] MU-MINO HHES o] &3 Adrt. TE AArdo|dE, BISE

o de] oldt IEs2F-H Holy Hol2rs9 FA #As BAsty] & s te] A4 da 2150
UEENA B BISEolA EAHT.

ULS 53 doly HxE 93 Ao ANaddS 718 s 3
DIDO Aol el Al de] o] &d & WSt

AAsE7] f18l dolgt F3F A VIHES o&3sitr. B el A HAAdoA, (P HU $-X(maximum
likelihood, ML), A% =4 5 3}(decision feedback equalization, DFE) Hi=
interference cancellation, SIC) FAI7|E3 22 H|AY 7 A7 HHES o] &g}, E}E ARl ool A CP
£ Y AE 4 (co—channel interference)s #AA3st A dolH ~EHES /EA SR Hx37] 93
A2 EA (zeros—-forcing, ZF) =+ 4 H Al 22 (minimum mean squared error, MMSE) A7 &3 728
A8 dEES o] &3t

o [kl

:I:’4

4. 71&9] LIE M EYaESH &3

vFa A e AGENAE, LIE MEALEC] olr 28FelAY AAsE B3 Axn/AAY A5
2 o%5o] gk, LIE #8450 449 7129 mi

olm] k&gl M S| DIDO EE MU-MAS 5388 HAHA
o2 AAE 4 Jud LTE 2845 43s] f3 Aolrt.  o|gA stof, 25L& 7P S ol9s
AgstA A A9Eel DID0 B MU-MASE A7Wstar, o #@2 Arle] WERAS AHSES DID0 B+ MU-MAS
THE AAHeR g 4 k. 2ukE, J5o] 3 Aol SEek DID0 HEi= MU-NAS AMEAE 2
Hqu, 25e AsS oldsts A& 948 Fdsta, wtialel €3] DID0 HE= MU-MASE dekste] #al uhe
Hgoz 44 xe ~d9EY URE d4s|e A9d 5 vk, AERRE DID0 E= MU-MASES] o] gk
AAA olg Fek Ui, LTE 2-&2te] 4 AAEE Ax Adz=e] &48 ¥4 &g Zlojth. 239, o5
< @A Aol dolH At Aol AdEE A & Aeola, i &A= 29 HEEe] Hadhe A
< = Aod.

7129 LTE WEYIAEES DID0 T+ MU-MASS Ax}zQl E3HS 715 st o
o], DID0 =& MU-MASE 3%+ BISE-S DIDO-LTE BISEo|gbm B3 AHolm A<3t LTE 53k DIDO &=
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AAQE | = vgd /fgd & Je A & OE LIE 338 JdAJE F S o] &3 AHoltp, HEE,
DIDO-LTE BISE<& 1%?‘& AT e LIE TFEY  zre #WE

JUolEFAY(AAY, & A AS

T DIDO T MU-MAS 353
o] 9AY, LIE 39 W3

o)
b
i EE el

LTE 32 thast Ad dIdZS5(oAd, 1.4, 3, 5, 10, 156 2 20 Mk)S AYsich. A AA oA, 7]&E9)
LTE M EAAE 7F1 &-8&A= LTE-DIDO BTS—‘;—% AT A2 HgEs I3 Aoy, shue] AHAEY &5
=3 o =
= =

) A
oM Age P49 Fele] LIE BISES A9sta & shie] ~fEq S5 DIDO LTE BISES #9317
sl 71Fe] LTE ~HEHS AR ﬁOM(Gﬂﬁtﬂ 20 M7} 2709] 10 M B2 o= AE"E 5 Qth). A4,
o]z 2709 MUle] LIE MEHAE &9 ZoliL, E QBM*E% st e T o] UESAE A
StAY, & Atoldl HEstes FAE Aot Aﬂf% 2HEY ] 7o, *%E%% ] LIE WEHN S
DIDO-LTE BTS WIEY A Alolo] =A oA ALY, mE2x @A, AZe] LTE BIS 2 DIDO-LTE BTS 7l
W ogl/EE E AR AHES 2H3E o o= vESIoE MY & 01%% T e vES A o e 29

Edo] ddd = ). oyd MES AZte] sEWA Fgo wE WE S Qla, &4 A, AE# BIS
S e AY © U AW AE AFstr]o]l 83 DIDO-LTE BISEo] A/MEo] & w, & ~dAEZmL
DIDO-LTE BTSE9 gd4d 4= da, A& BISES A8 FX4 4 U},

o AAlelelA, Sl A& LIE BISE JJr DIDO-LTE BTSE°] U3 ~AEHS FfabAt, wdz 1 29

ES AL EE 2o AE¢ LTE BISES DIDO-LTE BISEH ZAHEE 4" ¢ ¢ S 5o, ol&

o] ~HAER] AME-E& FFIAl TSkl Ak, Z2be] BIS WELAE el 10 ms ZeEld AZHE wolE o]
st Flolth(oA A

, 32l 10 ms =Y A& LTE BISE 9&ll, vhol shbe] 10 ms =& ) DIDO-LTE
7

) e 534 ¥ HHo2E Aldd F Ark. od 114 FE2 Alte] 29
A dgo) wEl g # da, A AH, AEY BISEY LAY ¥ U2 AWIAE AFsrlol &S
DIDO-LTE BISE©] A7Eo] 1S w, =& A|7+& DIDO-LTE BISEo]| &9=d 4= i, AEy BISELS AR X
2 4 Q.
B oamol tfE Ao oA, DID0 T MU-MASE LTE 2 LTE-oj=dlA= Y EYIENA 2BAER [0S B
NLOS F-4 wiEZ =z o] fFtt, ~AEASo] LIE WEYAS A/l wat, DID0 & MU- MAS a1 =245
2o & B WS ATt © & doly #olEd uig vt S weh, T4 vEYIzE A
b S o7IekA @il FolR A Yo 1 o] AEAde] Frhd & gle A =dE HHWW =
AL HE I F7ign. B dge] Hds Ao oA, DIDO-LTE BISEC] HA¥ oz ~FZAES A
371 8l AMgEla, aEA Fdeozy A 7 S 85t SR UES A %S AT,

5. MU-MAS LTE 2AI&

MU-MASON AT, 24kl QtEluE EE BISES 4 Zadd voje ~2E-ES th9] Bl $aldch. #

5315 3 S50l 7lsd nkek #Zol, FA] HolH $AES 7hestAl &) flal BISEe] = UEES] o &

7y axY Aok gtk AA AMECNA, IEES F& BISEY +& =34 + Uk, o] A%, F719 EE

= 54 2AE" AF wel Foldk Bl £F 5 T T dgsolA Y F4S f8 A8E 5 dn. &

Azels EEY AE F42 ARE &&3to] FoIx ARk} Fapoa Mu|aE v B2 A AES 24

gtk 2 o=, vl 34 ~AE (proportional fair scheduler), #h&=-=RI(round-robin) %+ 71
5

2t (greedy) SABEFES X 5lE, Hol3t 2AEH WHE] o] &HT.

ojd AMAEA 7w vie} o], LIE %72 BE B F3 F4o #s] 2AZdA 437 98 vh
¥ e 2709 mEEE Aotk QI ¥ SRS. QI DL AEe] FHS 5435t UEE5E BISZ d=ulg
. SRSE UL Ad F4E =A37] 98 ERHY BISE $A8E Al2dd Aot 4% A(EL A7t
2 Fiage do9Ee] AA UL/l AE F49 HHE AFert. FDD Al~®lECdA, DL Hﬂ%a% QIE A%
=7 o] gelof dt=wl, 1 olfE DL 2 UL Y FAL Hold wpn Farsr 9l oH HE = Q7] W&
ojt}. TDD EE=olA, DL AAE CSI H SRS EE ¥Ake] %3S o] &3lo] 19 27 & Xé% F3 gy,

T HEEol IL 2AEZES A8l o&d & vk, ol o AAddA, MU- MAS »AEHE= ¢

o = }‘o—o” =
2 SRSE 2AEE darelFel s o] 8H= de H=EE o&

oo Tl M-MASE Fd 7ol AAEA &2 et e skt ke g F4 ANRE 7hed

_\_4
o
—

rot
d
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A g @] WAool "EAE 1Y
(Systems and Methods to enhance spatial diversity in distributed-input distributed-output wireless
systems)"Ql & vl EH9) A13/475,598% 0 71&H, &7+ AEXE AR} (spatial selectivity indicator,
SSI). ol SSIE (IL/DL Al A4S A gsle]) L AURTE ®i d=w dAUZES 5o BE B2
B ol cslol slzstel AR 4 A B owwel A ANdeld, sAFdE SSIE A 4w
SIERT. SSIE R4 9IAN o18 s B CeluAE SRl S BISERT o7 B
$O 595G ALAY.  WESl el AAAY AN, AT RE R SIS 856
54 2AE9 71l wet "HAo" SSIR BES ~AEHdt. &4 BISERY o B2 BISEC] o8 7t
Shohd, &S AREA HE )Ee Wl PRl i

A &Y T AlAEClA 3t HoliAElE FEATE AlAE B Y

i

|
&

-

N

3
il A8 A 28 FA /\]Z:%]Oﬂ/ﬂ T3 TolHAIHE
A 7= Al~El W HFH(Systems and Methods to enhance spatial diversity in distributed-input
distributed-output wireless systems)"$¢l #& w]= &9 #|13/475,598%. 0 7|&H otev} M= ubHyl 23
"ok, B oare] A A, 2AEEE 54 2AED 7Iedd 71Z8te] BISE 9 UEES HAY AEAE

rz

g g

9, % 10 % % 11e FEsel, 54 AdeeEdAt U@ ekl o8 we oy Andelsy
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