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^H1 ̂  ?H4. 
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[2] £ ^ol 3-g-S] ^ &!=. JjLA} ^A] Aj^flo] 3Gpp LTE (3rd 

10 Generation Partnership Project Long Term Evolution, °1^1- "LTE"5} ^-) -^A] Aj^Efl 

tfl-Sfl 7flef^o.S 

[3] SL 1 -Br ̂  E-UMTS ̂ 2:1- o.S S.*\& JE 

^°li:f. E-UMTS (Evolved Universal Mobi le Tel ecommuni cat ions System) A]^E^-cr 7]^ 

UMTS(Universal Mobile Telecommunications System)0!]^ ^lsj-^1: -*]^^jiLiiL*j, 

15 3GPP °1H 7}^Q St^- *1*3.51-JL E-UMTS LTE (Long 

Term Evolution) ^4. UMTS ̂  E-UMTS 7\^ ^(technical 

specification)^ -#*111!: ^-§-8: 7AA "3rd Generation Partnership Project; 

Technical Specification Group Radio Access Network"^! Release 7 4 Release 8 -=r 

2: t , 

20 [4] JE 1 ~=t , E-UMTS^ ̂  sT (User Equipment, UE)4 7l^|-^-(eNode B, eNB, 

v)lH^H(E-UTRAN)^ #i=H £1*1 ^14 ^sl^r ̂  

(Access Gateway, AG)# iEtl-^4. 7l*]-^--£- *1^1^, ^iy]i 

cflolE] - 014. 

[5] ^ 7] 4°1 1.25, 2.5, 5, 10, 15, 20Mhz 

25 ^ ^ ^ #lk°\}7)} ^ SE^r ^ 

4. Ai£ *)£- 4€- afl^KES- ^ 7l*l^£ 

^ ^^l t\]°)t\ alH^t)-. ^a(Downlink, DL) cfl °) tflsfl 

i?ll^iL«- *}^H sfl# 3H^7l- A]^>/ 

-T-S.5)-, °1 t\ 3.7], HARQ(Hybrid Automatic Repeat and reQuest) 

30 ^ <£3^4. 3E^, ^a(Uplink, UL) 71^1^ ^ % 
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3. ^711-^^ ^!k0] -T XATT ^iu7-r-4 

4 <3^, 4^4, ^flolE] a7l, HARQ 4^ ^J± 44 4^4. 7l*l^-*Hfe 444 
BHH 3E4 H£fl^ o^> o]E-l5)lol^7> 4~g-^ ^ 0^4. ^^(Core 

Network, CN)4 AG 4 44^1 A}^\ ^ ̂  ̂  L11H^3 tH ^4 4 

5 $14. AG4 44^1 €1:5. 4^4 TA(Tracking Area) ^5. 44^1 °14^4 4^1 

44. 
[6] 44 f-4 7144 WCDMA 1- 714^-5. LTE 4*1 7fl4sH $414, 4444 4 

<34^ -2-44 7lcHfe 444^-3. ^71-4^- $14. 3^4, 4-E- 44 ^4 7]^o] 711^ 
7^£S\JL SXSLILsL 44 ^^4 7\T] 7} ^1M4 Afls.^ 71# 447} -3-444. «1 

10 H4 wi-g- A-itii^ 7>-g-^ 44^ 5^ ^44 MS—^1 4-8-, 4442:4 
7fl^ 4^ i£ f-ol 0_^S14. 

[7] MIMO (Multiple-Input Multiple-Output) 71^-^B: *144*1 ^ 7fl£) 444^14 
4 4 7flsi 4443144 44M4 3HH 444443144 4444431 
41- *1WM 444 t\)°]t\ JL^r-i- 4444 4 4^ 4*£4 444. 4, 4444 

15 Al^Hjsl 444(transmitting end) 44 444(receiving end)°114 4443144 4 
444 444 4^14 ?17] 4 ^44 711444 7l#ol4. MIMO 7l#-ir 4^ 4314 7l 
#3. W 4^ $14. 
[8] 44 4314 444 *14471 44 *^4 44^1 4314°11 ^4 4 

4 4°11 44 3^4T11 4wM4^ = 3 3^ *314 444 4 $14. 
20 14^ 4^14 4^1 

[7] 4 4 32} *]]] 

[9] 444 44 44 44AS °l*HHfe 44 #4 4^°114 
314iL4 444^ 4^ ^ °1* 414 4*1* ^144^4 ^4. 
[10] 4 4^14 014^.4 44 7] ̂ 4 4*1144 47l 7l#4 4*1] 5. *11 $3*1 

25 444*1 &4 f£ 4€- 71^4 4*1144 4^ 7l7fl^^-Bl £. ^} 
£• 7l^44°llAi f-4^1 *1^14 7>4 4°fl7ll ^44T11 °}*M 4 44 3°14. 

[714^1 ^44^1 

[11] 471 &4^4 *114471 4 4^4 °i 4^HH1 4€- 44 ^4 4 
:f|H4 44°] ^ ^4^4-^-(Channel State Information, CSI)4 4^44 4^4,4 
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3^4# 7liS. CSI * 4^4TT ^1- £^-5), #7) CSI ^ -fi­

ll 444(Precoding Type Indicator, PTI) 4 ih^l 4 A14 (Rank 

Indicator, RI)* Ifsfa, #7] RI 7} 2iL4 ^ #7] PTI IS. ^ $1 

5 4. 

[12] £ 4€- rcf^- ^ f-A] 4^0^ Channel 

State Information, CSI)* 4^4^" 4s:xr RF(Radio Frequency) -n*1^; ^ ^.S-A-flA-^ 

* ItsU, ^7} 4 43]4 IBf 4$ A^tiAfl^^ 

(subsampl i ng) ~s\JL, #7] 3E^| 7l^ CSI t- 4^-Hj14:£^- ^£] 

10 4 , /&7) CSI ^ -n-^f 444(Precoding Type Indicator, PTI)4 th^l $-3-

*&3L *1 A]^(Rank Indicator, RI)* S.^}JL, <$7) RI 7} 2 iL4 €• 3-f #4 

PTI ^ IS $14. 

[13] £ H^l 4^- #4 cfl^H cJ-g-S] A>%VO] 4-§-€ 

^ $14. 
15 [14] #7l RI ^ 4 444 4<*l^ ^ *14€ ^ $14. 

[15] -#7] CSI TT 4H ^4^ 31)11 4A]4(Precoding Matrix Indicator, PMI) ^ 

^fls 4 A] 4( Channel Quality Indicator, CQI)* iLal4^ PUCCH 

(Physical Uplink Control Channel) H.H 2-1# 4-§-44 44rll "T1 $14. 

[16] #7l RI 7} 2 JS.4 "E?" #4 =LX= «-£. o]^ 0 * 7>4^-

20 4l ^3.^ 9m^ 21- 7>4^ *11 3 5.4^ *3f, 4^ 8# 7>4^ 4 9 

H4^ «3il ^ 4^ 10# 7}4^ *1] 11 5.4^ 391# S.^ -r $14. 

[17] #7] A-]y.Afl^^ #?]]£• 4#4 ^44# 4-§-44 44 4 4314 3.H-8- s 

H.4# A-]y.Afls.^^j7 ( llpm2 +4-\jpM2 / 2 J Ao>7j IpMI2 - 0 vflX| 3f sf 

44 &# 44 ^4^ *314 4^* 44*i ^ $14. 
25 [18] -#7] CSI 4 iL-2-* -rift CSI ^^(configuration) 4-ti* ^44^ 44* 

4 ^41" $14. 
[19] 44 CSI 44 RRC (Radio Resource Control) Ajzz.1^^* 4-§-44 4 

^•5=] =^r- °] XX 
O 3. Mn • 
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3J°H, 7l*l] ^011 4$ 3H4". 

[-n-41?]: .514-] 

[21] ^ ^4 ttj-Hig J*X] ^.A] Al^flo^ ^JE.^-4 = o| 

5 -g-^H ^ 91TS ^ ̂  #x\7} *11 ^ $14. 

[22] £ ^r $1^ JL4"^ 4AoMH <£«-?!: *ll$44 

4, 5E 4€- JL41-^: o}efl4 7l*l]S^-B] £. o] 7l#^4 

^4 4^-i: 7}^1 *H)7fl ^^}7fl o]«||^ ^ oj^ 5Jo]4. 

[£^4 ^tg] 

10 [23] £- 4*fl» f-7] 4*11 ^1$ ^*84 itsl^, ^ s. 

^ £ ^^l tfl$ ^4" ̂ 1 £ ^4 7l^^ A}# 

-g- ^$4. 
[24] £ 1 -Br ^ 4^4 E-UMTS ^2:1- ^^$4. 

[25] £ 2 ^ 3GPP ^ if^-i- 7lti}AS $ ^^4- E-UTRAN *M4 ^ 

15 ^1441°] — HsLSfr-(Radio Interface Protocol)4 ^l6!5^1^(Control Plane) ^ A]~g-

4-^ ̂  (User Plane) -T^U °1]-A]^):4. 

[26] £ 3 £ 3GPP Al^^jofl oj-g-5]^ ^ ̂ -g- ^ o]s-g- o}^ <^ti}^o] A] 

2. ^ yo^* i^^l-4. 

[27] £ 4^ LTE 4^0^ A]~§-4^ ^ H ^^4 ^A]^4. 

20 [28] £ 5^ LTE Aji^ofH 4--g-4fe ^ H3144 ^2:1 i4$4". 

[29] JE 6 £ LTE A}-g-4^ 4«-H3l<y4 ^A|$4. 

[30] £ 7£ <^4^ 4"^ ^}^14(MIM0) -i-A] A]^O] rp-A^ oflA]^4. 

[31] H 8 ifl*l £ 11 £ 41 #3) ^^.4 ^44 j£ui°fl tfltfl 4 A]$4. 

[32] £ 12-13 •& 4~3l#4 3£^- A>-g- A]en] *flvg ^ ̂ ijif iLJl 

25 ^ 4-^-ir ^14^4-. 

[33] £ 14 ^ 31^4 3E^- A}^- A]el] ^31 ^^1- ^7l^ o.S. iJI^l-^ 4-

. °flAl$4. 

[34] £ 15^ PUCCH 4^tiJl SH 1-14 A^S.H At-

[35] £ 16 -Br PTI 3H 4^- PUCCH 4^-aJl 2-H 2-14 ^3H°]4. 
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[37] £ 18 •& PTI £M 4^- PUCCH S.H. 2-12] ^Hcf. 

[38] 5. 19^ *§3. 3,4*11*1 PUCCH S.H 2-12] <|JBfl°14. 

[39] £ 20 £ 3,4 <>H PUCCH in 2-12] H3H4. 

5 [40] £ 21 -8: £ ysv^2] <£ ^A^H 4s. aj-ig ^ ^5^14. 

[41] £ 22^ £ ^2] <£ ^Al^o)) ^-g-1 ^ 5^ 71*1^ ^ 44\H4. 

^A]1- ^ t§^] 

[42] ojsH]^ #2:*H ^5} £ ^o} -gAlofll-^ 3]*fl £ 

^2] ̂  ̂  ̂  4s s^s-ol -g-ol§>7fl >, 01^- ^o]4. 

10 A4^5)^ £ 1^0} ^l-o] 3GPP Al^^ofl 3-g-g ^#o]cf. 

[43] £• ^]A^ LTE A]^fl ^ LTE_A A]^ °- Aj-g-^-o] £ rt-vgo) ^x\ d\]^ 

°1TT ^|AlS.Aj £ If}-13 2] "aA]<5j|^ J$-71 ^2] 6)1 sfl^S]^ o] i*| f-A] 

Al^ofls. 3-g-^ Olc}. FDD *oV4# £ ^2] 

^A]^o)l tflsfl ^4*1^, o]^ oflX|^Ai M. yv^o] ^Al^if- H-FDD'1H TDD 

15 yov^°fl£ -§-°l^M) 3-8-€ ^ $14. 
[44] £ 2TT 3GPP 7l«>o.S. $ 4^4 E-UTRAN A}O]2] ^ 

°1B)5)1 o]>1 ^.S.£#(Radio Interface Protocol)2] ^l^^^(Control Plane) ^ 

Al-8-41^1?!. (User Plane) -p-S* 44^^" S.^°14. ^l0!^ ̂ -c- 4 Ik (User Equipment, 

UE)4 V11E^)H71- iL* ^^-5>7l °l-g-4fe *1H ^lAlxll-ol f-S.1-

20 21^4. A}^-x}5gi^^ °]Hf-5]?)H^ 7j]#°)H A§^S) cflolE), o)li- s.ol) $./$ 

3HE-] 9l^\"i sfl^I t\]°)z\ %-o) ^s]^ 214^4. 

[45] #5]7]]^^ #5]^^(Physical Channel)# <>l-g-*H ^l^^l 

&o- A]ti]i(Information Transfer Service)* *l]:o-t!:4. ir^l ̂ #-8: -o^-r]0!] 

51-fe- (Medium Access Control) 7)]^4^ ^#^1] s(Transport Channel)# 

25 ^^S]^ $14. ^71 ^ ^1 #4 #^^1# A]-°]°)1 

t)l o] B^[ 7> ol-f-W. ^A]^4 ^A]^2] #e]^]^ A>o]^ #^^))^# -f-Sl) C))o]Bl7l-

°1^$4. ^71 Ai^-4 ^4^1- JfAj ^0.5. #-g-$4. ^*H.oj£., 

a^cr ^a^A-1 0FDMA(Orthogonal Frequency Division Multiple Access) 
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Multiple Access) -3-

[46] A2A^ (Medium Access Control, MAC) 3l#£ 

fee] (Logical Channel)# #*1] #331#^! (Radio Link Control, RLC) 

5 3|f^l ^]23]#2] RLC oi^ cflojEl *1^# 

*1^4. RLC 31^2] 71^ MAC 71^- MAS $14.*fl23l^2] 

PDCP(Packet Data Convergence Protocol) 3]ir-£- tr-cr "y^^]0}—0]]*] 

IPv44 IPv62} ^ IP sfl^-a- ^ 
*1]4 «"^-(Header Compression) 7]^# 

10 [47] *113 31 ir 2] 2]£}-^-oi] £1^]*}: -^-AH 4'£M1<>] (Radio Resource Control, RRC) 

31 ;§2]£4. RRC 3l^£- (Radio Bearer, RB)1:2]' 

^^(Configuration), Afl's^(Re-configuration) ^ *11*11 (Re lease) 4 

^ # el *11 Ml* 2] ^|o]t RBfe ^o] 

cflo]E] *1^# *1]23llH] 2]«1] *i]^S]fe *-]ti]^-§. 2]n]^4. o]f <j>] ; t^4 

15 RRC 3]^£ >HS. RRC *11441- ^$4. ̂ 4 1-11^32] RRC 31# 

A>o]ofl RRC oi^(RRC Connected)°1 $1# RRC AJ-3](Connected 

ModeH $131 s)jl, ^*1 %lk ^-T- RRC 4f*l -MUdle ModeH $131 ^4. RRC 

311r2] -#^H1 $lfe NAS(Non-Access Stratum) 3llr-cr *1]^ ^J-e] (Session 

Management)4 °l:o"^ s}-5](Mobi 1 ity Management) ^f-2] 7]^# ^^$4. 

20 [48] 7l*l^-(eNB)# ^42] ^o_ 125) 2.5> 5, 10, 15, 20Mhz ^2] 

^ s|4S ^SM ^^T]) ?>}*£ ^ 4yl^l- ^$4. A-j 

4-c- *£•£: *)£- 4-c- ^## 4^}^ ^ $14. 
[49] ^S. cflo]^!- Aj^efl 

BCH(Broadcast Channel), 5)]°]^ ^l^l^H- PCH(Paging Channel), 

25 4-§-4 Befl^M4 3H *114*11- *i^Rr SCH(Shared Channel) -f-°l $14. 

*}-% m?1iB SEfe ^ A^l^ t£^ ^ oflAl*lo} f>\i$ SCH» 
-§-*11 ^^crll T£ $1^2., |£2] MCH(Multicast Channel)# if-*11 

$14. 3M£]1- <#•% 2:7] 

^]a] T3|]A]^]S. RACH(Random Access Channel), •*]--£-4 Hsfl^°]4 T!]^ 

30 ^A]*]1- ^ SCH(Shared Channel)7]- $14. ^^2] 
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Channel), PCCH(Paging Control Channel), CCCH(Common Control Channel), 

MCCH(Multicast Control Channel), MTCH(Multicast Traffic Channel) -^°1 AI1-}. 

[50] £ 3xr 3GPP o]-§-£]£. ^ ^ o]^# oj-g-IJ)- <^^01 

[51] *]^°1 ^X]7]l4 AflS-Ol ^ o. 71^)^-4 J£7ll-

-f-2] 2:7] ^ Initial cell search) $4(5301). °]* 

7]*]^-^.S.:T-E:) ^ -^7] *1^ (Primary Synchronization Channel, P-SCH) ^ -r- -§•?] 

*11 s(Secondary Synchronization Channel, S-SCH)# 7]*]^-2}- ^7]-f| 

10 4. ID ^ ^ $14. 3. #s] ^ 

*11 ^(Physical Broadcast Channel)i ^ yd"4r ^ii* $14. 

$^5, ^s"-8r 3:7] Ai_ ^T]]0!]^ ^3_ -tliE.(Down 1 ink Reference Signal, 

DL RS)t- ^ ̂3. *11 ^ *r $14. 

[52] 2:7] ^2 ^s:-8r #&] ^1°] *H ^(Physical Downlink 

15 Control Channel, PDCCH) ^ #7) PDCOH ^ 44 *5] ^3.^ 

*11 ^(Physical Downlink Control Channel, PDSCH)-# .§.**) ^4 •T1*1]^(?] 

A]^ ^ $14(S302). 

[53] 71*1 ^^>714 #3L ^ 4^°1 ^ 

71*]^-^] tfl•&!] ^2) 4^ (Random Access Procedure, RACH)# n11 ®3 H" "r-

20 $14(#?fl S303 ifl*l #7fl S306). °1* t c^o. ^-e] cyeq ^ ̂(Physical 

Random Access Channel, PRACH)# -*]-?!;£:* is] ^^^-JUSSOS ^ 

S305), PDCCH ^ 3]-§-SRr PDSCH* ^ tH$ -§-# *1H4* ^ 

$14(S304 ^ S306). ^ 7l^V RACH2] 7§-f, ^7H £.5. ^(Contention 

Resolution Procedure)* ^S3'H' $14. 

25 [54] 44 *i4* °1^ H'M'?] ^11 

PDCCH/PDSCH ̂ A](S307) ̂  #5] ̂  %3. *11 ̂ (Physical 

Uplink Shared Channel, PUSCH)/#s] ^j£3. ^I]^ *ll^(Physical Uplink Control 

Channel, PUCCH) ̂ (S308)# $14. ̂ *1 PDCCH* 

^1°^ ^ii( Downl ink Control Information, DCD* c^7]7.:| DCIfe 
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^ ̂ ]o) 5:$^, ^ A^T^OI,4^6 

i^o] A-] _g_ 4HCf. 

[55] 44, 44°1 ^Hl f-4 7l*]^6i) JEfe c^o] 

7l*]^AS^-E] ^l^Rr *1H 3jiLir ^H/4^ ACK/NACK A]^, 

5 CQKChannel Quality Indicator), PMKPrecoding Matrix Index), RKRank Indicator) 
if"44. 3GPPLTE 4^fls] %<>-t AV^V CQI/PMI/RI f-2} *H ^1 

PUSCH ^/5Efe PUCCHt- ^}] 4^4 4 $14. 
[56] JE 4fe LTE 4^0^ H3]°j2] ^1 JE4°14. 

[57] £ 41- 4^44, ^f4 Hell«a(radio frame)^ 10ms(327200xTs)4 z]o]^ 

10 7}*H 107fl2] 3.7] s] A-^y.H3l°J(subframe)AS ^5^ 014. 440] 

AiWH3l°J^ lms2] ^oji- 7}7)v\ 27fl2] #^(slot)^3. 4A^SH 014. z]-^^ 

0.5ms(15360XTs)2] ^ojf 7>*]rf. ^HA], TS 4*4 4£hg- I+EHJI, 

Ts=1/(15kHzx2048) =3.2552x 10-8(2t 33ns)S £4^4. #^--8: A]# <$<$<$*] 

4T^ OFDM ^1# Ifsli, ^4^ <£eH4 4^2] 4-^1 e-*(Resource Block, 

15 RB)-ir £444. LTE 4^0^-] ^-40] 44#*£ 127fl2] x7(6)7fl2} OFDM 

5L444. 3l°]44 44A144 TTKTransmission Time Interval)fe 
44 °1^ A^yiefloi 40^ ^ 

°flAHl *44^, 44 H3l°H] H44fe 4-^31^4 4 ££fe A-] efl <y ofl 

ItSIr #^-2] -t-f-i OFDM 4*2] 444T11 4^4 4 $14. 
20 [58] £ 5fe 44 ^3 44 H^^A] j}i}2l 4^31^2] 4^4 

*114 ^4-1- 4444 :E4°14. 

[59] JE 51- 4^44, A^|ti.H3l^^ 147112] OFDM AJfS ^5l°l $14. 

AiJ±H3l<y ^o\] 44 *]£• 1 ^ 37fl2l OFDM *114 A)~g-5]jL 

4*14 13-117112] OFDM 4!£- 3HB] O.S. A>-§-514. RI tflxl R4fe 

25 4314 0 44 3°11 314 7]^ -*1^(Reference SignaKRS) lEfe Pilot SignaDl 

4444. RSfe 44 4 <^4 44&°1 A]tLH3l0J 3H1 4^34 
^44. *)H 44£ *IH °§^ RS7> "t^sl4 44°l] 

l-^slui, B314 44:E 31 °1 B] RS7]- 4434 44°1] 1-444. 

4°i ^^4 l[4slfe- 44 ^flaS-c PCFICH(Physical Control Format Indicator 
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Control CHannel) -§-°] $14". 

[60] PCFICHfe *5] 40] S.v)l 444 ^5.4 uj) 4J±HB]]°J 44 PDCCH^ 

4-g-s]fe OFDM ^*3 7fl^t- 4^17fl PCFICHfe % OFDM ^IH] 

5 PHICH ^ PDCCH6!] ^£4. PCFICHfe 47fl3 REG(Resource Element 

Group)S J?^s]j1> z]-z]-o] REGfe it ID(Cell IDentityH 7]*IM oj ^ 

443 REGfe 4 7fl2] RE (Resource Element) 5. ^^4. REfe ^-143 

^MxsW^] OFDM ^33TT t-s] 4^1# 44\H4. PCFICH 

clI^SLo]] 1 ifl*] 3 2 ifl*l 42] QPSK(Quadrature Phase Shi ft 

10 Keying)S ^2:^4. 

[61] PHICHfe #s] HARQ(Hybrid - Automatic Repeat and request) *144 ^ aS.^ 

^ %3. *}^] HARQ ACK/NACK* 4Sfed] A>^-slrf. PHICHfe UL HARQ* 

3$ DL ACK/NACK 3jiL7> *}^3fe *11 ^ 44^4. PHICHfe l7fl^) REGS ^5]^ 

€ (cell-specific)^]-7]] i3.^*(scrambling) ^14. ACK/NACK-8: 1 w]i=ijL 

15 BPSK(Binary phase shift keying)^- 1£:£^i4. ^2:^1 ACK/NACK-8: 

^Klr*?!7}(Spreading Factor, SF) = 2 Sife 4S if-Ht!: 4-^Hl nfl^gs]^ 

4^3 PHICHTT PHICH nf-i: ^$4. PHICH 4f^3fe PHICH3 7fl^ 

sRV iSH.3 7fl^oj] icfe(- ^slcf. PHICH (nf-)£ ^4^ ^/£Efe 4# 

o^o)]*) 3-°! 443 °]4* <^7] 3^11 31a] tij-4(repetition)^cf. 

20 [62] PDCCH#£] ^3 *1H *11^4 4iiH5fl0J3 ^-g- n7fl3 OFDM 

H:#£4. °^7]ofl>^, n-Br 1 °ltf3 ^>3-4 PCFIOH 2]cfl *]4£4. PDCCHfe 

§>T4 O]#3 CCES ^^4. PDCCHPCH(Paging channel) ^ 

DL-SCH (Down link-shared channel )3 4€t"#4 ^3 ^1#^ 

Jl(Upl ink Scheduling Grant), HARQ 4 4^ 4%v 

25 1iSlir4. PCH(Paging channel) ^ DL~SCH(Downlink-shared channeDfe PDSCH* -o-^fl 

#3^4. 444, 7H-3-4 *IH ^ 
43^ ^H3* *1134^fe PDSCH1- ^]O]E]1- z[zf ^ ̂  ^$4. 

[63] PDSCH3 cflolE]7> 4^v(44 Sfe 4^3 ^)6fl7fl ^°1H, 

AJ-71 ^^T]1 PDSCH t]]o]E]l- ^^}JL (decoding)* «fl®1= *1^ 

30 PDCCH°ll ^5}4. d\}^ m.7% PDCCH7]- "A"4fe 
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4°12, #4, 3.^ 4)4 oj-g-tfl ^£.7} 4^ 

A^H^# 4^ ^4€4^ ?Hlt!:4. °1 ^4, Ai ^4 z\x\o] 7}7]JL 

5 $14 RNTI ^iL4 014^H PDCCH4 £.q E]^s}JI, "A" RNTI4 7}T]JL oi^ 44 

°144 ^ol 4>7l ^44 PDCCH4 44*}JL, 44$ PDCCH4 ^j£t-

4^ "B"4 "C-ofl £jsfl 4X|s]^ PDSCH4 44 $4. 
[64] £ 6-8: LTE 4^^ A}-g-s]fe A]tL^]o]o] JEA]^ 

10 [65] £. 6# 42:4^, #U= sga. o. 

PUCCH (Physical Uplink Control CHannel )7\ U444 4^4 A}-g-4 t]]0]44 4—4 

PUSCH(Physical Uplink Shared CHannel)7]- 44 4 £14. 
A-1 511^21 44 44o] PUSCH°1] 1-44JL, 444 0^°HA] ^}O}B] 4 <*4 44 

44°1 PUCCH0!] "t!:#€4. PUCCH 4°H 444 4°44^fe HARQ<^1 A]~§-s]fe 

15 ACK/NACK, 44 44 4^-8- 44-414 CQKChannel Quality Indicator), MIM0-4 

4$ RKRank Indicator), 44 ^3. 44 14 -3-^4 SR(Scheduling Request) 4°1 

$14. $ 444 PUCCH4 ^4 4 4444 4^1 4^E- 4444 
4444 444 4444# A}-g-$4. 4, PUCCH0!] 1444 27]]2] 4^3-£. 

^^]°flA-] 444 SL3^ (frequency hopping);S4. 44 S. 6-8: m=04 PUCCH, m=l4 

20 PUCCH, m=24 PUCCH, m=34 PUCCH7]- A^^oio]] ^4 <14 $4. 

[66] 44 'MM-(MIMO) 4^Efl 

[67] °14 MIMO 4^^] ^$4. MIM0(Multiple-Input 

Multiple-Output)^ 447114 4443144 447114 4443144 A}-g-s}fe 
o] yj-^oj] ^ c-Ho]E]°] 444 a## 444^1 4 44. 4, 44 

25 44 4^4 ^A]c+ &.*. ^A]cfoj)A-i 447]]°] 43144 4-g-fAi^ 4^4 

4^A]7]JI tg:# A]^ ^ 014. o]^} 4°1]A] MIM04 'Cff1 

*1^H- 4 $14. 
[68] 44 MM- ^ 14°flA-)4, ^}q-2] ^1^1 D|1A]^II- 4^]^}7l 

^s°ll 2]^>*1 ^44. ^ ^4 44 ?1^14 714<^]A-]^ ^ e] ^ 44^ 

30 CDO]E] 2:4(fragment)# ?N] £°} cfl^Bll- ^$4. 44 M4 
10 



-71 -•*- oWO 2014/178616= -,j ,-i ,-.1 141 cd erf ill <-dl AJ rJl r*il TTJ -?-] 4^ tPCT/KR2014/0037961 7|-s:-ir 'T-ts-ortz, 37|2| 13 <3^ Mi°l|3|°|E-] 31-5- ^i-ir ?\n M, 

£fe ^ ^JEl- Ajitfl 7] tt]e]X|( coverage)! ^ 

Oluf. V£^.t o] 7]#^r ^7] -§^ A}-g-^ ^ oluf. 

MM" 7l^<>fl MM"!" 7]^1 2^ o]^-

5 ^M]# ^"4^: ^ &M. 
[69] M^ MM-(MIMO) -i-^1 ^£7]. £ 76j| HA]5](^ o|^_ 

^Al^lfe £X\ o>Eflq-7> NT7fl ^l^0] &JL, ^H0l=HHfe ̂  MM7> NR7fl7l-

^*13°] &M. Q)^A] ^ SLJf- 4^7fl2] MMt- A}-g-£}fe 

^Mfe, Sfe ^ *}M°ll ̂  4^71]2] MM# A}-§-*l-fe 

10 ^-fiLM *111 -§-^°l ^7}tVM. *111 ^ -§-^M f^Vfe MMM 
^d\] M^M, $.$-. 3HB7]- ^SIJI, a^°l sl-M^l 

MM1- °l-§-^ ^#2] 2)tfl 31 °] Ht Ro5}JL ^M"^, M^ MM! A}-g-l-

ttflM ^ 3l°lBfe, ol-E-^AS, <s>2fl 14 ^-o] s)c}] ^ 3MH Ro°fl 

3l°lB ^7}-& Ril ^7}"t ^r &M. Rife NT2} NR 1r ^ 

15 ?WM. 

[70] 1] 

B] Rt = minfw,., NR) 
[72] <^11 1"<H, 471]2] 6>tflu}-«4 471121 ^ MM! °l-g-*}fe MIMO ^ 

#0] MM H]tfl o]S.^ 4Hflo] ^ jflolBt ^ 

20 &M. <>]$• M^ MM ^ ̂7\7\ 90 ^3] ^tiVo]] 

°1^, AS cflojEl ^f-# ̂ ^7171 M^ 7l##ol ^77}7] 

°11" # 71^1-^r o]p] 3 ^]cfl o]^ ^A]2f *H|tfl 

f-2] M-^tl" f-^]2] ti]-^£]j7 olcf. 

[73] M^^}31M ^ M°J=^ ^ 

25 M-^°J:31M -f^l -g-^ 31# ^ ̂n1, 
M^MM Al^^2] *1)V| ^ £# ^Le]Ji A]5l£ #Ao> 

^ ^o1-# W A]?# H3L ^ 71# ^ ̂  M0^^ 

^TL7l- ^*$$3- &M. 
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r-.-, WO 2014/178616, ,, , _ ^ fl . PCT/KR2014/003796 [74] H-if W\H ojo}*|s] -f-Al Jitf 

€^*>7] °lt- £t^ 4^ 3-f 4#4 £<>1 44^ ^ &4. £ 
7°ll £*1^ H><2]. £o] NT7fl2] ^H]]^ ^A] o>Eflq-7l- ^71] <5>^ ^ 

71-W4. 4*1, ^4 4-M ^ NT7fl2] #A] ^^lM-71- 91^ 3-f 

5 4^ 7}-^ 4 NT7flo]HS, 4^ 4714 2«4 ££ 44*i 

£14. 
[75] [^44 2] 

[76] 
S = 

^1^2 '•••'5ivJ 
[77] 44, 44^1 4^ 3iL 

.V,, .V, V *J : 1' 2? 5 Nr ^ oioj ^ 

i.*av, 10 IT 9X^, °H 444 A' * ' ' **T 4 44, 4^ 

4®H 4^" ^^.1- ^3. 44^14 4714 ^4 34 44. 
[78] [^44 3] 

[79] [?! , Sj 9' '' 9 ^jVr . [/l^l9 ̂ 2S2'" '' -^NTSNT . 

[80] £4, s# *1^4 cfl4§M -^1- 01 4444 4712] ^44 

15 44 44. 
[81] [^44 4] 

[82] 

R 1 0 1 

A s 
p. 

= Ps 

0 
[83] *78 

R NT *N7 

12 



WO 2014/178616 ^ 

[84] *1^*1^1 2:^^ ^§iL ^E] Sog 7}^*} *1 
/ 

X , JC 

PCT/KR2014/003796 w7} ^ 
X N, NT 7fl2] ^^l^]J:(transmitted signal) , , ..., r7} 

iUh 7\*£*\ ^ ^ 

f-i 44 4 M4°fl 3^*1 ^ ^W4. °14 #^S. 

X ! X X 
N^ tf!)E] -^1- <>l-g-*H *1-712] 52} QO) q-E}^, 

W 
$14. <^7H * w]^ ^A]M44 J #2] 7}^*! 

Matrix)°14-

[85] [^r«H 5] 

7Hr*l ^(Weight Matrix) SE^- ^^(Precoding 

ii ^4. 

X 

•X1 wn w 12 
w vyL\'r | 

A 

si 

x2 
» 
• 

W21 .#• • • XV 
22 w YV2NT 

• « 

/V 

52 

* 
• 
« 

Xi 
* » 

W yyil 
• 
t 

Wi2 ' *' W,v liV J- ! 

• 

A 

• 
• . 

«
*
 

i 

WNT1 WNT 2 ' • • wWrJVr j 
f\ 

S\v,. r _ 

= Ws = WPs 

10 [86] 
[87] m ||S] ^32] #5]^°] 2]nl^, ^^1 *)£, 

4^ ^jiLi l1! r 5lr ^B}JI *± ^ oj4. tr}^ ^ sj^oj 

^H(rank)^ -*-]jg. independent) 39 (row) SEfe 1t(column)2| ir0!]*) 

7lrS. ^2)5)ES., 39l|2] 39 (row) BEfe column)2] 7flirti4 H" 

15 &7fl £4. <*flt- 1-^, *m <8! H2] ^3(rank(H))fe 64 £o] 
^1^4. 

[88] 6] 

[89] 
ran k(H) < min(iVr, NR) 
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mm WO 2014/178616 , n o -n >J VJ n ^ = -d JPCT/KR2014/003796 [90] H-if MM 7]## 4-§"5lW 4=. --Jl^cr 

(Stream)' ^4711 AS ^2]*}7}£. 44. o]4 ^ 'AE^' 

£ '^H (Layer)' 3. *]3)€ ^ £14. iSdo| ^ 

4^ 3 Jit- ^ £1^ s)cfl ^o] iL4^ s ^r M ^4. 44*1, 

5 «3lM Hfe ^4^1 721- £<>] 44*i ^r £14. 

[91] [^4^1 7] 

[92] s^reams - rank{H) < min (iVr, ) 
[93] °]7]4 "# of streams"^- ^-g- 44vH4. 1H!, ^7]*) tl" 7fl£] 

^ 7fl o]#S] MMt- ^r 21 W. 
10 [94] tt 7fl 4^21 ^e] 7fls] M4°fl <*je] 7}T] wj-^o] 

<r $14. °1 yov^i: M4 7]#sl 44 4-g-4 £o] ^ 

£14. 7flM ^B^°l o^e] M41- ^4 4o]tt]A]E] 

iMAS. 1- ^ £lJl, 0$B] c*^ MM* 7]Z\ ^1^51^ ^4 

^Mlr^K1 ^-l^i -f <T $14. #€• 3. ^£9) ^4 4°ltf]A1M4 "^4 

15 ^f-(Hybrid)€ 7H?44. 

[95] *fll^^a(CSI) ^15-^ 

[96] °14, *11 s. .^"^1 ^iKchannel state information, CSI) -M.-JI^] 44°i 

-&4?!"4. ^7fl LTE If°llAlr *m ^^1 §101 -nr-§-£lfe 7fl-f-5L(open-loop) 

MIM04 *111 M 7l4*H ^-§-5]^ ^1 ̂ (closed-loop) MIMO ¥ 7^] ^ 

20 1H°1 ^^R>4. #*1, ^l^H MIMO MIMO M43 M^4 
°]^-(multiplexing gain)# <g7l 7^1^- ^ 41 44£ ^v| ^Efl ^iLf-

^1" ̂ r £14. 7lx]^ Afll #Efl ^^1- 41^E] ^7l 

, 41°1]7l] PUCCH (Physical Upl ink Control CHannel) Hlir PUSCH(Physical Uplink 

Shared CHannel)*• 4^3 A]^°11 ^^>*111 M ^^.(CSI)l-

25 ^^^>4. 

[97] CSI^ RKRank Indicator), PMKPrecoding Matr ix Index), CQKChannel Quality 

Indication) ^7H a7fl ^^4. -f A] , RI^ 44 £o] ^2] 

^i-S- 44^^1, ^1°] ^4n^_Al^} 441S" "O-^!! ^r £l^r 

14 



,WO 2014/178616 , rr nT , rt1 PCT/KR2014/003796,-, _fl ^l^rM. SE^r, RI— -f-^j -"fl01^ (long term lading;"i| 

^slSS PMI, CQI & J£4 ^ 4 H ^7}S. 7)*)^AS 

[98] ^ PMI^r *1113] SINR 

*11B^ (metric)# 7}^°_£_ c^o] 71*1-^3] M^* 

5 MM^SM. P}x]n|AS) CQI^ ^7]* M-EHTT ?J:AS 7l^^-o] PMI! 
0l-§-5t# ^ £# ^ SINR# SH^M. 

[99] LTE-A $^4 gg- g.t± f-A] X]^Efloi]A]^ MU-MIMO (multi-user 
<3 

MIMO)* °l-§-^ ^7}^°] A}-g-^} 140] a] X\ E] (mult i-user diversity)* <^^-

3°1 ^7]-£]^4. MU-MIM0°11 Ai^- MM £*11M*] M^S^TT ^rll- ^ ̂  o] 

10 ^7fls:}7l nflg-ofl, CSI2] ^Sj-^ a|Jf^ CSI* 

M€- ^ <8U=# SIM. 44Ai, MU-MIM0°IH^ SU-MIMOi 

«1«H icf CSI iJ!7} A^M. 

[100] °H1, LTE-Aa^^A^ 2)^ PMI* (long term) #tfl<3(WB, 

wideband) PMI91 W14 (short term) -^ti.«flH(SB, sub-band) PMI^l W2 

15 M¥^ ^0.5. ^353M. 

[101] #71 W1 ^ W2 ^VM^l 2]# PMI* «. 

^^(hierarchical codebook transformation) <^]A]S °}£fl 84 ^-o] 

*1114 -o-§:^]: 35 !K long-term covariance matrix)* °l-£-ij; £14. 

[102] 8] 

20 tics, W = norm{W1W2) 
[104] 8<q*\ W2^r PMISA-1, ^rg AJ-E)| o^fl 

3^2] 3S-$]B.°}3, SH^JE(M€- IS, ^3^ 

«3f)°H, n°rm(A8j| -4 5] z[ -^(norm)oi 1^ 

^ifSKnormalization)^ 39 H# 4nl^!:M. 

25 [105] 7l^ W14 W22] ^-n*\9l ^2:^ cf# 94 ^4. 

[106] 9] 

15 



WO 2014/178616 
X; 0 ] 

Wl(z') = , where X,. is Nt/2 by M matrix. 
_0 X;_ ' ' 

PCT/KR2014/003796 

r columns 

[107] 
(if rank = r), where 1 < k,l,m < M and k, l,m are integer. 

[108] ^7H, NTfe 4^ MM5] 711^1 M-EHU, M-8T 39! Xifil 71)^5.*] 

*31 Xi°fl^ % M7fl2l 1^7]- £1## MM\£M. eMk, eMl, eMm^ M7flfi1 

^ AA k«l^, 1«]^, 314^ l°lJL M^ITT 091 Xi5] , 

norm)# £$= 4^ , z]-z]- xi^ k«l*fl, 1^*1), m*l*1) 

a)] o] 5]^i(phase rotation)# ^^-^# MM^M. i^ 0 °]^2] 

Wl# PMI M^* MM\£M. j^r 0 o]^ W21-

PMI M^l- MMvHM. 

10 [109] 9°I]A:| MLX} ^2} ^^^"(cross polarized 

antenna)* A]-g-^l-j7 ^-j-, °1]*- f6], £N1M 

7]5]7]- *\s. til- o]^]-o] *11 ^2] (correlation) 

*^# ^£014. JZx} MM5! ^-T- ^ MM 

^•w(horizontal antenna group)3} ^jr^M ^--fHvertical antenna group)-^-S 

15 •§• ^T1 SU^r^l, A ?lEflM 0.-W-& ULA(uniform linear array) "iNlM5] 4^# 

7}*H, ¥ MM 3-W-& J§L^(co-located)^M. 

[110] MsM 4 ^f-2] MM # -f-^ ^d*§ W f^KLPl) *^# 

7}^]M, MM ^-w Q ^^-53:7}]^- -rl^ S]^(phase rotation)^ *^# £feM. 

*111# °o^l-s}(quantization)^: ?H7l *^4|. HtflS 

20 5H4# ^l^Rr 3W €-S-*}M. ^jefl ^7] 

^ 1 SE^Ef M 104 ^ oitf. 

[111] 10] 

S.^ M-r] tlHunit 

[112] 

16 



WO 2014/178616 i ,, i ^J,CT/KR2014/0037< CT/KR2014/003796 

[113] ^ HHM 

xta) 
44^ ̂  MM ^4 MM ̂ f-M ^^l 

5 £*§ ^7} 41^# yflE^ r 3H oflS 

DFKdiscrete fourier transform) s5^-i* °]-§-•§" ^ 5$M. 

[114] SMH MM 4°1, LTE ^ Aj-Efl ^ji(CSI)^ o]S. 
7A£: MM*]# CQI, PMI, RI IW, 4 Mi^ rcfs} 

CQI, PMI, R17} 3-if- ^^MM 11 ^ ^M. *111 M ^&7\ 

10 T7]^AS ^-T-1- ^7]^ JS.JI(per iodic report ing) M^1 , *1)1 

7} 7]xl^^ ^o]] o^flA] til^7l^ iUl(aperiodic 

report ing)M-2. ^M. , 7l*l^o] AoH^3. ^#*8 

£f-sH Sife MH(request bit)7> ^l^Ml *1^M. n Ml£ 
*M]2] ^ £Ht *fli M ^it t-ijoiE] *m(puscH)-a- ^siH 

15 71x1^-0117]] ^^4. ̂ 7]^ M°1 ̂ -f, 4 ^1 ^$?\W ^1^1- ^ 
«_>-^^]( semi -Static) H<H1 ^7}9\ O_H/JJ =o] A]tinj|oj 

^nl^tf. 4 ££f isltl: *111 M 3 ill- ^114 

^7H1 MM *iM *111( PUCCH)-# f-sfl 7]*l^-afl *11:#M. *111 M 
#^3. cfl°1 E]7} ^AHl *111 M 

20 $nt- ^H^IM M -#*&*%3L *fll(PUSCH)# f-sll 4^€M. 71^1^ 4 
^12] *111 ^ 4 iflo] ^ ^ Z]- 4^ 

M°lnJ Ml^Til 4^M. 4^- M°1PJ *111 M ̂ j±«- 4^*1-71 

^ ̂7l, i = >J! ^# RRC *1144* f-sfl 4 ^oflTfl 4#€ ^ &M. 

[115] £ 8 i|^l E 11-cr LTE<14 *fll #Efl ^7l^ iJI^l cpfl oflAl^cf. 

25 [116] .£ 8* LTE Al^^o]]^ A7}*] CQI ^ ̂ H7> 

^*11^^S, CQI M 2.—^- CQI M°tH MM WB CQIM SB CQIS. M^^l^l, 

PMI <^4°11 MM PMI ^-7fl(No PMDM M^(single) PMI3. M¥l^lM. 4 

17 



WO 2014/178616 . _ ^ ^ ^ , .. , , PCT/KR2014/003796 CQI* T?£.JLIS}7) ^714 _$_H^2l 2:^0.5. RRC 
Al^l^# ^ 4^4^4. 

[117] £ 9^ #1^1 {^7} '5', SLZ.% '1'}# 44^ ^Ji* 4^-1^ 4£ 

^-T-6!) *111 431 ^iL* 4^4^ <1* 4444. £ 91- 4^44, ^7l7> '5'olJI 

5 S.2-H '1'* 444 ̂  ^iL* 4£ 44£r 04*11 
4^31^ 4^2] ^7} «0t-fAS 4 SLE.^ *T-5L 57fl2] 

4^-^11^ *fll #Efl ^il* 4^44. *111 4^1 71^-^^.S 

PUCCH1 #*11 4^4#, Al^ofl dl ol Ei 4 #4 44 PUSCH71- ^H44 *111 

#tfl PUSCH! #*11 ell ol E1 4 tM 4#44. 4^1^ 4^ 
10 Hell°J wliL (S4 -?-4 HsflSJ 4^)(nf)4 *s. o]^^(ns> 0-19)2] 

°1^44. 271121 tfos 4^^ 

10*nf+floor(ns/2)S ^2]4 ^ £14. floor Q-fe- 4^1 ^rf 4444. 

[118] WB CQI#* 4^4TT 4^4 ffB CQI2} SB CQI* 2-¥ 4^44 4°tH 

^*1144. WB CQI#* 4^44 4°^ nfl CQI 4^ ^7H1 *11444 4 *i^l]£H4 

15 *1*1 tflSH tfl^ CQI ^il* 4^44. 44, 5. 8^1 ̂ 4°] PMI s]£«j 4£H 

44 PMI5L 4^*114 44 PMI ^i* CQI ^4 tN 4^44. WB CQI4 
SB CQI £^* 4^44 4°^ ^4, WB CQI4 SB CQI 4 444 4^44. 

[119] J£ 104- 4^ 4|^ol 1671121 RBS 444 4^fl* oflAl^4. ol 3.^ 

Al^efl 4 7fl2] BPCBandwidth Part)S 443^(BP0, BPl), 442] BP4 4 

20 7fl2l SB(subband)S 44sH(SB0, SBl), 44^1 SB4 47fl2] RBS 44 4 4^ 

7H44. ^7i 7}^ 4 ^-a- 44 <14^4, Al^ ^^21 a7Hl 44 BP21 7114 

4 4 SB21 3.717]- 444 4 44. ^4, RB21 7114, BP21 7114 4 SB2] H7H 44 

44^1 BP* 4444 SB2] 711^71- 444 4 £14. 

[120] WB CQI4 SB CQI 2.4* 4444 40J2l ^4, ^ 4*11 CQI 44 

25 WB CQI* 444^4 4# CQI 44 4 iL^l°tH144 BPOi ^4 

SB04 SBl f^l4 *111 tfEfl7} SB^l tfl4 CQI4 ^4 SB2] #^^(<^1, Subband 

Selection Indicator, SSI)* 4^44. 4# CQI 441 4^-— £]]£]°H4^" 

BPH #4 SB04 SBl ir°114 *111 4^17> SB^l CQI4 ^4 SB2] 4C^* 

4^4711 44. °14 4°1, WB CQI* 4^4 4 BP^l tfl# CQI ^i* £4^s 

30 4^4711 44. ¥ WB CQI 4°H1 4 BP<^1 tfl^b CQI ^i* 1-4444 
18 



x ̂ WO 2014/178616 „ _ , lim PCT/KR2014/003796 T" 5UH-. <^1* -H0!, ^ WB CQI A>OH 4 BP°fl CQI >g,s./|- i?i 

O.S. ^ o.) WB CQI => BPO CQI => BPl CQI => WB CQI ^ 

$X^. 5&th -T- WB CQI 4°H1 4 BP°fl cfl^b CQI ^^.7} 4*1 

WBCQI => BPOCQI => BPl CQI => BPOCQI =* BPl CQI => BPOCQI => BPl CQI =» BPOCQI 

5 => BPl CQI => WB CQI ^ -4 BP CQI7} ^ 

Qig. $£_;=. ^ AWM, RRC 3lfO°lH 4 

[121] £ ll(a)fe #1^1 {^7} '5' ( '1'}# M-EHfe 3liL* 4^-1^ 
w]-o. ^ o.cfl WB CQI2} SB CQI* 2.^- ^^Vfe °fl* 44^4. £ 11(a)* , 

CQIfe Alul^Sj ^7}9\ *fl#£lfe 

10 ^ &4. £ ll(b)fe £ ll(a)Sl RI7} ^7}S. 3-f* 

Rife* WB CQI ^7}$] ^ BflrS ^1^5]fe4M- =L ^ 

^£f\ RRC X\n.^Q ^ ojtf. RI2] 

-2JE^£ CQI2} ^ ofli- i-o], CQI4 

SJE.3H 'l'°li RIfi] 'O'^IM-#, Rife CQI4- #1*1: 7^71 

15 ^4. RI^l -$-5.Ai^r 04 &0.3. £ ll(b)fe 5L 

ll(a)4- Sjr^H RI2] ^ ̂7)7} WB CQI ^7}°} RI2} 

'~V9l 3-f* 7>^^. RI4 xj^ ^7]^ WB CQI *1^ ^714 ltiflolJEL^ 

*111 M $2.2) A}^ RI^ O_H^H '-l'olJELS, Rife 5L 

ll(aHH2l CQI^1 °.^J ' 1'Ofl tfl^b '-l'(^f, 0# Aiti.Hell^)# 7]^o.S 

20 RI5] -£-^i°l 'O'^l# WB CQI2} RI2] x}^ 4ti.s^olol ^^]7ll 5)Pi, o] 

3-f WB CQI* H^-(dropping)^}JL RI* 

[122] £ 12fe S. 82] S.B. 1-121 ^^-21 CSI ^14 

[123] H 12* CSI S];E.^ ##2] sl^H Report 14 

Report 22] x}^.o_jg. ^cf. -^p-^l^jljiL Report 1°1]fe RI7]-, Report 2°1]fe WBPMI2]-

25 WB CQI71- Report 2fe (10*nf+f Ioor(ns/2)-N-2.H^I ,CQI)mod(Npd)=0* 

O]^]^O]1A-1 N^H^.CQIfe £ 9^14 C^A)^ PMI/CQI 

M £ 12fe N^H^.CQI = 1^1 ^^-* I^IM. Npd 

fe 91^ Report 2 #2} £ I2fe Npd = 291 ^-f* 

W. Report 1-8: (10*nf+floor(ns/2)-N^.H^,CQI-N^^,RI)raod(MRI * Npd)=0# 

30 #^^}fe 4^^11°J 3B^CK MRIfe ^ 711^ Alnl^i 21*11 
19 
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, , WO 2014/178616 , , , , , , , *. ^ , PCT/KR2014/003796 
^«ll£4. Nj2.H^,RIfe £ 1H4 <14?]: RI 4?} W SL^ 1^1 

£ 12fe MRI = 4 ^ N^^I.RI = -191 1^1W. 

[124] £ 13£ 5. 84 SLE. 2-14 ^-f4 CSI 4^-UJ}# ^14^4. 

[125] £ 13# CSI M] iHf4 Report 1, Report 

5 2, Report 34 -rLAc)44. Report l°fl-fe- RI7}, Report 2^]^- WB 

PMI4* WB CQI7>, Report 3°flfe SB(subband) CQI4* L-w]B 4 ^ 

444(Subband Selection Indicator, SSI)7} £^^14. Report 2 SLfe Report 3-& 
(10*nf+floor(ns/2)-N.£^J,CQI)mod(Npd)=0l M^°H4 

£4r44. 4^], Report 2fe (10*nf+f loor(ns/2)-N^.H^ ,CQI)mod(H*Npd)=0l 

10 M^°H4 £^4. 444, H*Npd 4 £344 Report 27} 

£^4^, 9l^& Report 2 A}°14 4 Report 3 *H4£4. °1 

nfl, H H - J*K +1°}JL, <$7}*\ J ^ BP (bandwidth part)4 7fl^o]t].. K r 

4-B- BP Us. *1*14 43# £-€• BP^l ^4 
4°l-t(full cycle)# ^ 4°1# 7A9l7}1 444fe 

15 &AS4 Aj-4 Tflf, 4sfl £ 13^ Npd = 2, J =3 ^ K =1°J 

^-r-i 4^3:4. Report 14 ^-rfe 
(10*nf+floor(ns/2)-N^^i,CQI-N^5.^!,RI)mod(MRI*(J*K +l)*Npd)=0# 

^WEefl6J M^°114 £^44. -£ 13-Br MRI = 2 ^ N^-H^.RI - -1^ ^#1 

6}] 4 $-4. 

20 [126] £ 14fe LTE-A 4^°fl4 ^4 ^9] ^ ̂  ̂ 4 ̂ 7)X\ iLJio]] tpfl 

i4#4. 7l4^-o] 87114 °Jifl4t 4# ^ S.H 2-14 ^-T- l-MB 444^ 

PTKPrecoder Type Indication) 44n]E~H" ^344, PTI 44, £-4?} 44 
^ 7}4 ^l£s}4 ^7l^ 3.B.* JLB^}JL £14. £#°114, Wl4 

W2fe *r^q 8-91- i2H4# 44^4. W14 W27} 2.^-

25 3*1144 M## 4^4 W7} 1344. 
[127] 5. 141 ^-2:4#, ^7]^ ^.JI4 ^-y-, Report 1, Report 2, Report 3°1] 

4s. 4§ ifl-g-4 iLJI7} 4s 4€- 44 ^7}o\] 44 iLn44. Report 1-& 

RI4 1-MH PTI &# iLJlW. Report 2fe WB(WideBand) W1 (PTI=0^ nfl) £E^ WB W2 

^ WB CQI (PTI=1<H ufl)l iL2$4. Report 3^ WB W2 ^ WB CQI (PTI=0^ nfl) 

30 SB(Subband) W2 ^ SB CQI (PTI=1<H *fl)l 1^4. 
20 
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[128J Report 22f Report 3£ 9lvH^7} (10*nf+floor(ns/2)-N.2. = 3!,CQI) 

mod (NC)=0* 9l^}^ *1^HH 

£^4. N^-S^.CQIfe £ 9°1H PMI/CQI $\?1 £.£.% 3H 

WW. Ncfe 9l^^l Report 2 Report 3£2] #3# 

5 44W. £ 14fe R2.^,CQI=1 ^ Nc=2# 3#* °fl*], *fll 

<?1^* ^a=iifl,?jtS ^£4. nffe A]^ «3S1 

(Hlfe ^ M^)* 44^, nsfe ^ E.n<$ vfl^ °J^* 
44\H4. floorOfe "t^r* 44^, A mod Bfe A* BS 4fe 4^*1* 
44\E4. 

10 [129] *111 vfloj oja. A^y Aj-oj) Report 27} ^l^Jl, 

4°1*1 A^ jasxefloi ^H| Report 37} ^^l^} jLii., Report 2fe A^ t).^ sjj <y 

9m^7} (10*nf+floor(ns/2)-N^^i,CQI) mod (H*Nc)=0* ^31^1°] AoHl 

-r]x]*];4. 44*1 t H*Nc2] i}^v}v} Report 27} Report 2 A}O]O]] 

Slfe £}4 °1^4 >111 Report 3 *fl$ £4. PTI=0<H 3'T­

IS H=M°1 JL, U-& ^ if- Alzil^^l 3*flxl4. £ 14fe M=2°J 3#* 1^4, 

PTI=1 si H=J*K+l°l jl, Kfe 711^ AlzLl^^j o]*fl ^|^H, j^ 

BP (bandwidth part)2] 7fl^°14. £ 14fe J=3 ^ K=191 3-T-* 1^^.. 

[130] Report l£ o]d]>h7> (10*nf+f loor(ns/2)-N^.^J ,CQI-N^.H^ ,RI) 

mod (MRI*(J*K+l)*Nc)=0# 9l^}xr , MRIfe A% 

20 Alul^o^l o]*fl N^H^i.RIfe RI* ^ £ 

14fe MRI=2 ^ N-2.H^,RI=-1°! 3#* ^1W. N^H^,RI=-H 2l*fl, Report 14 

Report 221 A^O] A^ ^TII ^4. ^o) RI , Wl, W2 TflAV A] , 

°llr# <3&sM 711^4. °fl* 1-<>1, RI 3M Wl4 W271- T^SH, 

Hit!:• Wl°fl 2]€^H W27} TflAV-gcf. Report l°ll °1°] Report 2 ^ Report 3°1 .2--T-

25 S.JL& Al^ofl, 7lxl^ wi ^ W2S^ W* 9k ^ Sin €4. 
[131] 8 Tx(£^ M4) 
[132] LTE-A2}- #A] MU-MIMO (multi-user MIMO)* o]-g-^-

Al"§-£ r+°l^*1^1 (multi-user diversity) 7)^-o] ^71-sl^cf. °1* -TI^I"01! *11 S 

°1£ ^ (accuracy)°1 n °l#fe 

30 MU-MIM02] ^^(domain)0!]*) 4^5l-(multiplexing )5lfe UE£2] *11 s°l 

21 
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^*M7| nn-gr^l *1114 (accuracy)^>1 4^# ̂  Uh; -

^^-(multiplexing) M^- UE4 *KHl£. <^# *1*17l nfl£°14-. 

LTE-A^l^ife 4—^ *111 (accuracy)# 3x°]7] 4*1] 8Tx 3E^(codebook)4 

PMI* 47llKlong term) ^/£E.fe (wideband) 5Ls]3.t:i(precoder) *£] W(1)4 

5 #7] £(short term) ^^(sub-band) 5.s]^4(precoder) # W(2) 

M-¥°i 7A°] 4^*1 W 

[133] ̂  *111 £}v}4 3^ PMI* ̂ *Kr <4^4 £0] Wd) 4 

W(2)4 ̂ ^.S. £^M. 

[134] 11] 

W = «orm(W(1)W(2)) 

[135] 4 W# W(1)4 W(2)S^-E] IE. 5^.2 4(precoder)0]Jl, UEfe 

°1 3i* 7]x]^-o_s. s]Hai W. nor"<A)-^ As] z| 1(column) 1 normal 

IS. 3T?"si*(normalization)^. 44"?!:M. 

[136] LTE°ll 34€ 8Tx (codebook) °1H W(1) 4 w(2) 4 ^13# 

15 cf#4 ^-4. 

[137] [^44 12] 

wi(0 = 

W2 (j) 

X, 0 
0 X 

, where X is Nt/2 by M matrix. 

a -e., ] M 

e e A/ A/ 

/?< "V;( (if rank = r), where 1 < k, I, m < M and k, I, m are integer. 

[138] -#7] SS.-T1H(codeword) -p-i^Tr ^4" #E]]M(cross polarized 

20 antenna)* 4-g-^ji o}3]i4 £ £34 (1M3 MM £ 

7]5]7]- -*]iL 4-^4 # °]^]-(y 3-T") *1114 -^^(correlation) *-^# 

^7]]^- n2-^0]^. -&4" 334' £31M" 4 3-T- £3]M* (horizontal) 

#5]]i-f n IK antenna group)2} ^r4(vertical) £3]M IK antenna group)-°~£- -T1^-

lt T1 &4. A 3-W-& ULA(uniform linear array) MM4 7>44, 

25 ^ MM* ^f-8r 44(co-located)44 &4. 444 4 nf-4 MM £ 

22 



, WO 2014/178616. _ rtl . ̂  . /T „ T, = ,, rt . PCT/KR2014/0037963 ^(correlation;^: ^ ̂  f^KLPI, LPI)*^* 7}^, ̂ IH- ^L-f 

Zt ^^(correlation) #- -rl^ 3](phase rotation)^ 7]-xl4. 

[139] 3 vz J=L o —^Txz *11 s# ^^j-sfCquantization) &t°l7l ^—(source)0!] 

^?flS}-fe %o] 6j| 1 *fll°] ^-i: ncfl. 

^H(rank) 1 3£^]£(codeword) fe *111 

£14. 
[140] [^«H 13] 

Wl(z') * W2(/) = 
" x,(*)' 
aX(k) 

10 [141] -T] ^4^ °llA1 .2—3=)—(codeword)fe Nt (Tx #314 ^r) x 1 4 

«]B](vector)S £^44 ^4 ^E] X/W«4 44 BJ]B] "M® ^ ^4, 

•#4 ^44 44 ^E] 44-8: #44 «nf (horizontal antenna group)2]- ^4 

#44 ZL-ff-(vert ical antenna group)4 ^^(correlation) *^-ir JjL°]ir4. 

4 #314 nf-4 MM* # correlation) 4^44 4^ f^KLPI, 

15 LPD1- 4fe M4fe %°) 4^444. X<(^4 4^3# ^£-*1 DFT 

[142] 8 Tx ^.H-^-^A] ^^(downscaled)^ 4 Tx -^-a 3EL^-

[143] LTE Re 1-10 A]^O)]A-] 8 Tx ^Efl^f 7>4 44^# 44 8 Tx 2£L4°1 

34484. 4*7] 3£^^ ^f- 7fl4 3£4°1 #*Mfe TT<^ 3^ ^5-4 

20 ^/47]4(Wideband/longterm) *1] 1 3^-* 5L#4fe W(1) 2.^44 

n/#7]^>(subband/shortterm) 41 5.H"4fe W(2) 2JE.4—3-

ol^^cf. 2}e, 4^4 4Tx 3£^2] 44^-] LTE Rel-10 4^°H 344 8 Tx 

SH^s]- #A}^ ^Efl°] 3£4°1 *11 #4 84. 4 #4 codebook# 444 4-4. 

[144] 44 E£]3c]r °}2fl2] ^444 4°1 W(1) JL} W(2) O] ##(product)^5. 

25 ^oj^lc]-, 

[145] [^44 14] 

w = W(1)w(2) 
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[146] (inner precoder) W ±=. o]-5fl.£] ^4}-A]3!j- ^-O] ^ji 

C (i) 

[147] 15] 

C'(l)=: Tw(1) 0 
0 w(1) 

where w„ = 27m 

W(1) = [ 

, n = 0,1, — ,15 

W2£modl6 W(2/t+l)modl6 W(2i+2)modl6 W(2<t+3)modl6 \k = Q, 1,-, 7 

[148] ^3.(rank) 1 ^^(transmission)-!- 4^3" 4^ (outer precoder) 

w<2)fe °H4 ^°1 *112 3.B.^ CI(2)^.S.^-E] ^3^4. 

[149] 16] 

Y 

•M Y 
Y Y Y 

OjY 
5 

-fliY j<*\Y 5 
c,(2) =« 

Y <E I©] , ©2' ®3' ®4 } 

10 [150] n^i^fl S.^- °J(zero)ir 7}X|^ ^ Efl 

J Yn 

®)4 (select ion vector )# 4-4-41 4 , n-£- 14)3 44 7}*3.4-. , an~e 

o]JL C() 3\ C'2)4 2H^]H 134fe 4AJ-

^ W. 

a,Y 7} LP I 

[151] ^H(rank) 2 3^# 4^3: 4^ (outer precoder) W()fe o)-5fl£| 

15 Qo] *\]2 C12)A1^E] ̂ €4. 

[152] 17] 

c(2) = 
2 ' 

Y, 

Yj - a2Y2 

Y, 

_7AY! ~ja2 Y2 

(YJ 5 Y2) e {(e,, ej), (e2, e2), (e3, e3 ], (e4, e4), (ej, e2), (e2, e3), (e,, e4), (e2, e4)} 

24 
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[153] ^ Tll^KlI 2.^- ^(zero)# 7^1^- 4 

^^(element^14(selection vector)* M4\EM-. 
a =e 

5]. C<2) o} 3n^|n l^£]fe ^)Ao> ^-0_S . Z| «3] Er) 7> 

LPI gsm W. 

5 [154] #7] 4 Tx 2^5] 1 3£^£fe ^°1 ^€M- 2x2 DFT 
s<§1i(matrix)-i: 8tiflijL iLtt](oversamp 1 ing)£}°] 2x16 DFT °1 

167fl5] tiflE] ^ 5}Lfi- ^^j-sl-aL A]^ 2x1 ^«- vHl-JL , V* 

(concatenation)^}0] [v v]T 5] 4x1 ^M-8- ^^tbM". ^.5]al X-pol vl^HM5! 

MM ^-W^- ^ MM ^-wM ^ 4] 7\T\ {1, 

10 j, -1, -j}-ir JIS]^}0] {[v aiv]T, [v ai*j*v]T, [v - ai*v]T, [v - ai*j*v]T} ir 

5}Mf ai* °l-§-^H ^^1 ^-T- % 6471)5] 1 ^]E] ^ 

87flfil ^E] #o] LP I ^-feM. al-i: [v aiv]T ^BflS] 

2£^]H7} LPI ^ 7>X]£* ilWS, # 647]] 5] 1 ^E] ^ 167fl5l 

^7]- LPI #^-§: 5>feM. ai£ C°M- C22)5] 3£^£2] €4. 

15 [155] ULA MM^ *11 >1 ^ 

[156] ULA ^^lM5] *11 & *A<l!-8r *B s4 ir4l 5L-vr (dominant eigen vector)^] 

^ oicf. ULA o>Efli4 iH £6\ 3-3 o] 2:^^- ^(correlated) 

-#7] -2--ft ^E] (dominant eigen vector)7]- LPI ^-^s-

7>^1M. 4 MM- 5H7f %•<£ $17] M-^Lb 

20 ^liLfe ^ *1^ ^ ^ ^41 MM-^f4 ^A]*> ^1^4 

i M MMS-^El ^<0$ 415: Mfe n>3-o] ^A] A]# *\7\ 
^A] A]#°] ^oife *1^ ^Aj- 44^S ^ ^41 MMS-^Ei 

^Ai*> A]JL4 i wi^fl ^A] MMS^-E] ^A]*I A]J: ^Ao> x]-7]-

^71]^JI, LPI 4^# 44^M. ULA MM iB?}fil ?>301 

25 -^-^K correlated) ^r^°ll^i 5£^-c 3" 3HT]£(codeword)7} LPI #^-i: 

71-7] 6> fl-4. 

[157] *fll ^^]Ql) 
25 
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c (1) 

[158J g- 4^ 41 ^Hlfe 2^1 4 Tx 3^4 tfltb 3H4. 

[159] 4Tx 2E^ 4 3 H7l(size)-& *111 

4 4 y]H 3711- 42 C %• 7 4B5] H7lt- ^Hr4 

(^71^, *112 ^a°ll 44*1 C'(2)4 C22)S 4feo] 

5 ^Sltf ^3.5] &oj »12 c 5} 71-3 W). AJ-7l 2E^iS ^ =1 

1 3£^l£ ULA «M4«- LPI £^4. 4*1 ̂  AoM 

2£ ^3. 2 3£^£ ^ ^ ig*|| f (column) LPI 

^ *114*1 &^4. 
[160] 44A1 , if-cr -^"^(High correlated) ULA £N14^3 3£^ ^=^-i: 

10 £)4°i, 2 °1^HH 2-fe- ^3 ^)E-|(beam vector)7} LPI *A<3H: 7}x]^ 

iL^j^M. Bit!:, — inter-stream) ^^(interference)-!- 3]4i2)- 471 

-r]44fe 3" ^ ^&|(beam vector)7l- A).g. 5I(orthonomal^ll0} t!:4. °l^HlA1fe 

^3 2 4#^ ^ 7M JL^.§- 2£L^-* ^°R>4. S.S- «3 

^E-Kbeam vector)7l- LPI *^-i: ^fe-4. , S.^- ^3 ^tKbeam vector)7j-

15 *} S. 3 jjUorthonomal )t!:4. 

[161] °.l°11 -Hfe, 2 0]^"°llAi 2-fe- ^1^1 (beam vector)7} LPI *^4 ^l^ 

(orthonomal) 4^# -§-*H 3£^£f £^"4fe 2£^* *11^4. HtK 

25] 4 Tx Aov7l *l\i ^5} 7-14, ^7} 

*1\I 3H^£f ^ 84. 

20 [162] 14 vfl*l I8d\) 71^1-4 2 3H^)£r 43)5} 

^4^34 £0} S<g£4. 

[163] 18] 

\v w. 

«1W„ ~a2^m 
,or 

w. w. 

JQ\Wn ~Ja 2W, 
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[164] °\7]A\, n, m£ ^ DFT ^]S>\ fi]nls>jL 

w* = 
1 
,2nk 
'IT k = 0,1, •••,15 

Wn^f Wm-cr AA ^7] ^-g-^l(oversampled) DFT 

^°\}x] ^M-8- WW. 

[165] 185] ^3 2 2£^]H2] ^ ^(beam vector)7> 

5 ^^(orthonomal) ^-§- 7}x]7l o>sfl ^^5] ^3-i: W. 

[166] I -r'sj-Aj 19] 

H H H n w„ wm - a, a2w„ wm =0 

_ H 
[167] ^ 1WS]-7l a^-a2 w„ ww= 0 0](^o]: 

[168] #z\, ai=a2 £.€- ^ ^]W £\5Z *^-i: 7>x]^ LPI 

-$£. ^®>7l ^iLtb #3jW. 10 

[169] 
_ „ _ „j<i> a, = a 2 S} 71-3^, 18-c- °>5fl5] ^tVAlal]- £o] /gs]£4. 

[170] [ -p'Sj-A] 20] 

1 
.In 
J—(") 
, 16 

ejr 
,.2/r ;(—(«•'« 

•> lo 

1 
J-(«) 

,16 

- e 

-ejr 

lo 

or 

je 

.271 J—(") 
,16 

jeJY 

j£k*»t)) 
16 

2n J—(.">) 
,16 

je 

je 
j(^r(m+0)) 

16 

[171] ^ £o] £^5} 7$°- JjL ^7} ̂  LPI ^7) 

15 4-B- W. 
[172] 21] 

6 = 2 — (rc) = 2 — (m) + n ± 2;r 
V 16 16 

[173] ̂  m, n^r n = m±4 o]^. 

[174] s>x]p> ^ 15o^ 4-g-l" 3-f In - ml < 4 °]5.3. 

20 ^(orthonomal)^-^ LPI 3E^Hf ^ W. W*l ^3 2 

5Hi]£t ^ ^]E]7> 2.^- LPI #7l #7] 4 Tx 

C°5}- C22)^ Afl f-7fl ^-uf. 
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[175J ^3 29] 4 Tx 21-gr ^^7j- SL-f 

LPI*^ 7}*H, 19°1] trf-g. ^ ai=«2ol] n}-s} 3]JE *^.g-

3-f°14. 
•-(i) 

[176] ^3 22] 4 Tx 3£^2] 3^*11 43. C 3]. C<2) - Oj.^o} ^^-A]H)-

5 A°) ^€4. 
[177] l^n^, 22] 

w(1) 0 
0 w(l) 

w'^ = [w4Amodl6 W(4|t+1)rnod]6 W(4i+2)modl6 W(4i+3)modl6 W(4*+4)modl6 W(4*+5)modl6 W(4/fc+6)mod16 W(4i+7)mod!6 ] 

k = 0,1,2,3 

c(o = 

[178] M]^- E£]sc](inner precoder) W(1)^- ^]l L JO-SL^TE-] C (i) 

w. 
10 [179] <^7]^ 

1 
2m 

'1T 
, n = 0, 15 

3, kfe 5] 3.E.$\£. o]^]>io]cf. 

rm rw 
a?!:, (k)fe 3^9] k^N 3M]Ef 44^4. 

[180] ^3 2 ^1^^- -rltb (outer precoder) W(2)^. o]-e]]oj ^^vxj^] 

"7^2 3£^ C22>O^HE] 

[181] [^^.23] 

C<2) = Y Y *i *2 

a, Y, - a2 Y2 

Y Y *i 2 

ya,Y, - 7«2Y2 

15 (5 Y2) e {(e,, e5) (e2, e6), (e3, e7), (e4, e8)} 

cf =- e, e, 

a,e, -a2e5_ 
e2 e6 

j,e2 -a2e6. 

Ci c7 

aie3 fl2e7 

e4 e8 

a,e4 —a^Cg 
1 *5 

yqe, -ja1ti JAe2 -jafii JO]e3 -jafii J'ofi4 -;'^e8 

[182] ^7H, n«3*fl ^ -2.it- ^5]s-]-j7 °j (zero)^r 7>*1^-
, y~r(2) 

4-^(element) 41^ ^]E-](selection vector)-§- M-Ej-^fli^-. '•& 2 9] 
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/=0,1,2, ••• ,7 °14. i£^j.j C2 (/) 6. C2 ^ 

2j(— (4i+/mod4)modl6) 
3£^)H0]aI, ax-a2~e 16 °14. 

/^(l) f(l) 
[183] #71 25] 4 Tx oflofl 4^. <- o. 15o} <- 4 

-W-H^TII -2.W] If-^il( over samp led) DFT ^E]-! °]-§-4°] -*<§Ac!;£l4. 
fO) 

5 [184] ^-*1^, 155] u 3]- ^B7fl ^3. 25] 4 Tx 2H^5] *H 
r*Q) 

4€- £ 871]5] -.2.^1-^ (over samp led) DFT ^S. $14. °lfe 

13 2 3£^]£t ^ 7l]5] HI «]E](beam vector)7l- LPI #5E.^-

^>7l $l*H°l4. 15^ u O. 47]]^ e^S)^ OBjAflt^ DFT ^)E]5. 
/->(2) /^(i) 

^5H $171 nfl^ c s. A}~g-tsj) C iflofl ^fl^Kr $ 5] 5] 

10 2]# 7])5] ty w3)E](beam vector)7> LPI ^^-i: -S-144. ir'§)'^] 

2H>H |m-n|=4l- v}^X}9}x\ ^4. 

f0) 
[185] 44*1, ^a 25] 4 Tx 3E45] 4^ £ J£4 %v£(fat) 

/-(•) 
111 °1H I" ^ DFT E]5] ^7} 

^7}£]^4. 21°1]A] 0<Im~n|<7 o) s)£S |m-nl=41- m, n# 

15 ^ &4. =L ^4 2)# A5^S]fe ^ 7fl5] wi E](beam vector)7> LPI 

7}^ ^ S&4. 
y-d) 

[186] ^a 25] 4 Tx <>H 4€- ^ 1 ol-8-^H LPI 

2H^Hf *r &4. C<)°llAi (Yi'Y2)fe (e"e'+4)S ^1)^4. 

ZL ^4 21^H |m - n| = 4 1 ̂  ̂ ^4. ^a 21: 

20 ^ nE"l(beam vector)7]- ^iiL(orthoriomal)'?]: *^§4 LPI 1-^-ir 5;7]^]^]: ^4^ 

21°1] 71«VB]-O] , ^a 25] 4 Tx 3H45] M*ll 4-S- C22)fe 

2K a, =a2= ej<t>, where 6 = 2(— «),« = (4k +1 mod 4) mod 16 
16 5. ^344. 

29 



WO 2014/178616 PCT/KR2014/003796 
[187J ^3 25] 4 Tx 3H^-5] ^ ̂tVA] 21# H-i^}- s.^. 

LPI^)# 7}z) M19°)] nj-€- 2:3 ir fli=a2 6fl nfs]- z)5l 

r") /-i(2) 
[188] ^3 25] 4 Tx 2H^-5] ofl^ u 4 C2 - 0}5flo] ^4)^4 

5 ^^4. 
[189] 24] 

"w(1) 0 
C(0 = 

0 w (1) w(1) = [ W2fcmod8 W(2/c+l)mod8 W(2i+2)mod8 W(2/c+3)mod8 = 0,1,2,3 

[190] JELS]3E](inner precoder) ^]i =?;E. 

, « = 0,l,---,7 

4 C(1) 

w„ = 

[191] O}7H 

1 
2/OT 

C (i) °]jl, kfe 5] t]-. JE^K 

r-o) 10 (k)fe 3.H.45] ss.^ls.1- 141=^4. 
[192] ^3 2 -T]^}- 5] —• £e]3c] (outer precoder) W(2)^ oj-ej] ~T~ '"H ^] 

*(|2 3E^ C22) o_^.JfE] 

[193] l^n+) 25] 

c<2) = Y Y X1 12 

La,Y, -a2Y2j 

Y Y *i 2 

>,Y, -;'a2Y2 

(Y1,Y2)e{(e1,e3)(e2,e4)} 

c? =< 
15 

^e, -a2e3 

e2 e4 

^ie2 —^2e4. 

C1 c3 

7^e, -7^e3 y«ie2 -y^e4 

[194] <^7H, e"^r nM ^ -S.it- ^5]^ 2.^ ^ (zero)# 7}*]^ 

4-^-§-(element) 41^ ^E](selection vector)-! ^ ) 5] ^H-T-IJE. 

M^o] juL, '=0,1,2,3 °14. C22)(/) C22> I £1*11 3.B.$[E.O]5L 

ax=a2=e 
2n 2 y(—(2/t+/mod2)mod8) 

°14. 

30 
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r-u) 

[195] 13 25] 4 Tx 2E^S] <*H nfs- c £ 155] c 3Jj-

3.7](size)5] ^il4. 
r<( i) 

[196] SH1#, 15 5] jzf tfH.711, ^3 25] 4 Tx ^H^-5] JfnH oflofl 
/^(i) 

4€- -8- 8«fl 7> o>\i 4yfl5. JsLtt] yS#( over sample)-^. DFT ^E]5. ^sM '514. 

5 °]r ^3 2 SMjEt -T- 7l]5] ty ^3]E] (beam vector)7} LPI ^^dj-ir 

^}7l ^«flA-]o]4. 15^ <- o. gyfl^ o.tf|Afl^(oversample)sJ DFT 

f(2) fW 
^B]S 71 c 1- Aj-g-*fl c ^01] ^7]]^ o]<>]5] 

A]£}s-j-c]5]-£ 2)^ AJ^s]^ -T- 71)5] HI wflB](beam vector)7]- LPI 

3-OT-. 

10 [197] 44*1, 13 25] 4 Tx ^H^-5] oflofl ccj-s. £ 4 uflS 

_ r(2) 
-2-tf]Ap#(oversample)^ DFT ^E]£ 7fl5] H] ^)E](beam 

vector)7} LPI 7>^ ^ 
/^(2) 

[198] ^0, 13 25] 4 Tx ^JE.^5] ^ 

7fl5] H] ^E](beam vector)7} LPI 7]-*] 7] -r]^flAi |m-n|=4 -1- ^^s]-0] 4 
f(V) 

15 ^}*19}, 13 25] 4 Tx ^£*11 8tiflS DFT c o] 
/^(i) 

3-f°14. 13 25] 4 Tx SH.^-5] ^-Hl^ll oflofl 4^. L 6. o_t3]^#sl 

DFT «]E]S -^S-H 0I7I Im-nI =4 tf\*\ jm-nI =2 1- ^>4. °1 

2:3# 1?}^A]7l7l $]«fl ^tjvi] 25°1]*| (YI?Y2) e {(ei > e3 )> (e2 > e4)} ^ ^^^14. 

13 2# -T2-^^]-^- SL^r ^ ^]E](beam vector)7\ 2] J2(orthonomal)^ -^-^4 LPI 

20 ^3# ^7l 21°1] 7]^H, 13 25] 4 Tx ^H^-5] <^|of] tcf^-

2TT wi) a, =a2= eJ*, where $ = 2 — («),« = (2& + / mod 2) mod 8 
£ 16 s. ii^=14. 

[199] 13 25] 4 Tx ^H^-5] X-1|H]*11 21# ^B]7> 

H 
LPI^# 7>*H, ^r«h^] 19°11 4-g- S3 ir V" Vw = 0 °fl 44 ^]H ^3# 

^-T-°14. 
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H 

V„ V [200] ^«v^] 19°]H " K«=0°l^ ^515] a\>a2d\] la 25] HI ^B](beam 

H 
vector)^- A aS-CorthonomaDf]:1^. V" Vm- 01-

a\>a2^ z]- ^aoj] HI tiijE-](beamvector)7} LPI^# ^ 

*)&( or thonomal) LPI 5L*r 7>*1 >$^4. 

5 [201] la 25] 4 Tx ^H^-5] *\}»]^ q}d\] 4^- 3^4^ °N^] go] 

[202] 26] 

"w(1) 0 
C(') = 0 w(1) 

w(1) = [ w w w, 2£modl6 (2&+l)modl6 (2£+2)modl6 

[203] ifl^h He]^4 (inner precoder) w(1>^ 1 3£^ U'' °-S-^E] 

... w (2/n-15)modl6 J* = o 
c (I) 

10 [204] °]7]*| w„ = .2/m , n= 0,!,•••, 15 o]3L, Id C (i) 5] 3.H.-T]H. AO14. Hi'?];, 

cO) rw 
(k)^ ^H^-5] k«H 3£^]£f 

[205] la 2 3^# ^ ̂  5.2]sc] (outer precoder) W(2)^ o>2fl ^45] 

42 3.B.^ C22)O_S^-E] *H^5J4. 

[206] 27] 

Y, Y. d2) = 
15 

i *2 

^1 Y| - ct2 Y2 

Y 12 Y, 
y<3,Y, -ja2Y2 

(Yj, Y2) G {(e, ,eg),(e2,e10),(e3,e|[),(e4,e)2),(e5,e13), (e6, el4), (e7,e15), (e8, e16)j 

e> ^ 
3©i ~a& 

\ e,5 ' 

-^5 

^ ©13 

/3®5 —J3&13. 

©2 ©10 

_3©2 -3-010. 

016 

.308 -4016. 

% 014 

JZfo -/3014 

©3 ©11 

3e3 "4ei1 
'e, % 
/3©i -M 

'©7 6,5 " 

m -m5_ 

04 012 

.304 "3012. 

©2 010 

M "M 0. 
08 016 

/3©8 —/3©16 

% 013 

.365 ~3©I3. 

"e, ©,, 
M -Mi 

06 014 

306 -30)4 

04 012 

jap4 -y'3e,2_ 
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[207] <^7H, n«]*1| ^ ^]5]<5]-Jl 3.^. ^(zero)^ 7]_X]^ 

4-^^(element) (selection vector)-®- ' -£• 5] 3Et]. 

/=o,l,2,-,15 014.'3^, ci2)(l) £ ci} ^H^-5] I w]*1) 

iELEl-£]Ei°] JL, a\ = e 
2yA/mod8)) 

10 ,a2 =e 
2/(^f((/mod8)+8))+;,r 

lo 
'r 

C(l) 
5 [208] 13 25] 4 Tx a]H tcf^- ^ £8^5. 

-M (over samp le)€ DFT ^]S. ̂ sH, DFT ^5. «H-5] 

3^]^ ^4. 13. 25] 4 Tx 3B.^9] bfls] C<2)- (Y,,Y2) = {e,,e(.+g} ^ 

>11 19*H y"y* = 05] ^3# ^^cf. 26 ^ 27^1 4€-

13. 2 3M]Er -T" ^ ^EKbeam vector)7]- *]£. z\ JH( or thonomal , a'4 Ql 

10 1- 274 £°1 A WJ (beam vector)^ LPI 

[209] 1H 25] 4 Tx 3E4^1 ^*11 ^*1 1a 2t 7>^§H 

13 2^1 3H}^*1 13 2 °1#°M" ^ LPI 

2] H( or thonomal) °J5]5] ^ 

13 2 2E-4 ir H^fll ^ -S- ^ (subsamp 1 ing) 4 7] 4 -#7] 3 tr ^-SL —^ s 

15 3^s. *t ?M4.. 

[210] Aov^t>: 13 25] 4 Tx 3E^5] ^ 

Hs] 3t>| (inner precoder) W(1)2]- 5]^ 5L2l3i>)(outer precoder) W()^j 

z]-z]- 4W1H5]- 1H1BS. 3-ft-

[211] W(1)^L o>Bfl ^444 ^-o] 

20 [212] [4^v^ 28] 

£14. 

W,(/) = Wj(/) _ 0 
0 W,(/)D.(/) 

, / e {0,1,2, ...,15} 

[213] <*}7H W,(/) - oj.gjj 4O] ^^14. 

[214] [T^ 29] 

w,(/) = t ̂(/)modl6 ^(/+l)modl6 ^(/+6)modl6 ^(/+7)modl6 1 w„ .2m 

33 
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[215] Hth ^^4 go) Da(0^_ ^ ^5L|uj( 

&\7)*] P<% q±- o^-E] A1*)-^-4. 

[216] l^nq 30] 

. 2n ((l + (p mod 4)) mod 16) 

{».(')}„ = • 
2j-

e 
0, 

16 ,p = q 

p*q 

5 [217] 4-5-AS., W(2)^ ofEfl go) 514. 

W2(nvn2) = 

W2(nun2) 

e e «, ~n2 

e — e 
"l "2 

e e 
"l "2 

e — e n, «, 

,(n1,«2)e{(l, 5), (3, 7)} or 

,(«„«2)e{(l, 5), (2, 6)}. 

[218] 4-s-£, 25] 4 Tx ^ 

(inner precoder) W():B}- 5)^- £B]3C] (outer precoder) W()o^ y]jH^7|. 

44 3«1B4 2W1HS 3-ft- ^^4. 

10 [219] *!*], w(1)^r o>efl ^r«H4 4°1 ^ 

[220] 31] 

Ol 4. 

W,(/) 
w,(/) o 

o W,(/)Da(/) 
, le {0,1,2, ...,7} 

[221] W.(0 ^ o>efl ^r^4 ^-o] ^^^4. 

[222] [^^K1 32] . 

15 W,(/) = ^ (2/) mod 16 W(2/+l)modl6 W(2/+6)modl6 W(2/+7)modl6 1 W« = lim 
1IT 

[223] 5&th ^^4 4°1 ^*11 *34 1: 

O]7H ^4 0-fEl Al^^-u]-. 

[224] 33] 

{».(0}w = 
2-j 

e 

0, 

2n\{2l+(p mod 4))modl6) 
16 >p = q 

p±q 

34 
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[225] 41-^, W< ^ ^^4 go] ^ ol 

PCT/KR2014/003796 

A*>^f • 

w2o?,,«2) = 
e e 

"i "i 

e - e 
"1 «2 

, {nx, «2) e {(1,5), (2,6), (3,7), (4,8)}. 

[226] 13 25] 4 Tx ^H.^-5] ^ 

5 H.s]^.c](inner precoder) W()n]. HB]3t-](outer precoder) W()o^ y] 

z|z]- 3W1B5]- lti]H-5L 3-ft* €^4. 

[227] W(l)o. 0|.^ ^-o] 

[228] [^r^] 34] 

17} 

5U4. 

w,(/) = w,(/) o 
0 W,(/)D a(/) 

, /€ {0,1, 2,..., 7} 

10 [229] <^7]Al W,(0 - o>efl £o] ^^4. 

[230] 35] 

W,(/) = [ lW(2/)modl6 W(2/+l)modl6 W(2/+6)modl6 W(2/ + 7)modl6 } W„ = 2 XT) 
yT6 

[231] 6>sfl 7^0] Da(0 O. 

15 [232] I^r^H 36] 

.2;r-((2/+(pmod 4)) mod 16) 

{».(')}„= 
2'j-

e 
0. 

16 >p = q. 

p*q 

[233] 4^-5., w(2)^ ^O] ^ 5£4. 

W2(«,,«2) = 

W2(«,,«2) = 

e e n, w/7, 

e —e «, «-> 

e e n, v«, 

e —e *<> 

,(«l5«2)e{(l, 5), (3, 7)} or 

,(«„«2)e{(l,5),(2,6)}. 

[234] 4#^, 13 25] 4 Tx ^H^-5] ^3# nH^}^ 1]]^ 

20 H.B]^c-] (inner precoder) W()jz]. (outer precoder) W()o] y]^e^7]. 

z]-zj 4tilB5]- 2tilBS. 3-ft- ii^4. 

35 
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[235] w(1)^r Oj-sfl go] ^ 

PCT/KR2014/003796 

$14. 
[236] 37] 

W,(/) = W,(/) 0 , / e {0,1, 2,..., 15} 
0 W,(/)D.(/)_ 

[237] <^7H W,(/) - o>efl ^^4 go) ^^4. 

[238] 38] 

W,(/) = f W(/)modl6 W(/ + l)modl6 ^(/+6)mod 16 ^(/ + 7)mod 16 1 w„ = l 
. 2/zn 
Jir 

[239] ^r^H]4 £o] Da(0 6. ^4 

o]7]X] PQ O^B] Al^^Vu]-. 

[240] 39] 
.2^-((/ + (pmod 4)) mod 16) 

io {».(')}„ 
2-j" 

e 
0, 

16 

[241] 41-AS, W(2)^ o}$\ £o] 

>p = q. 
p*q 

- 014. A*> ' 

W2(«i,w2) 
e e 

"l VW, 

e — e 
"I *2 

, (nl,n2)e {(1, 5), (2, 6),(3, 7), (4,8)}. 

[242] 42 

[243] £- 4^ 42 3 JEfe 45] 4 Tx .gH-SH ?H4. 

15 [244] la (Rank) 3 JEfe 45] 4TX LTE S 85] 4 Tx i^JE 

p a^ (sampl ing)^]-01] £L7](size)-Afl ;oife *m3. ^ $i4. JX 

l3(high rank) ^^Hl'Hfe ^"-Ir ^H(low rank).£L4 4 — 19 ^(system 

performance)3]- 3.H37HI *?13"§]-4 S&4. it-1?!, ^^l^:0] IRC 

^(receiver)°1 4M41?!, l3(max rank)°l]Aife 

20 ^e]^ (precoder)1 °]-g-£H:E 4## &fe4. o]e^ o] 6.5. LTE 8 

Tx *83.4*\ ^-4 3.717]- S^S] #o]Elfe ^7]ls]^ 

la 8^]^ife a7l 7]- 0 ti]B(bit)°14. °1 €*]-§- als^H , °]^HHfe 

LTE 13^-8 4 Tx A5^s]fe iSEL-^-#- ^^4. °H1 

4^, 2E^ 3711- 2]S.«J] $14. 

36 
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[245] LTE 4 Tx °}3) ^44 4 *3iM14 ^3 n 7flfil 1 

[246] ofll- ^3.7} 4°1 4 Tx 4-§-4 £4. 

[247] #*1, la 45] 4 TX ^ BPSK <W 4 4# 

[248] [^44 40 

W0 = 1 

w. = 

w =-
12 

1 
1 -

-1 
-1 -

1 -1 
1 1 
1 1 
1 -1 

1 
1 

-1 
1 

1 
-1 
-1 

1 

w =-
"14 

1 -1 1 
-1 1 1 

1 1 1 
1 1 -1 

*,=! 
2 2 

w : 

^13=" 

^ = • 
15 

1 -
1 -
1 
1 

[249] 4#A5 

^444 £t}-. 
[250] [^4 41] 

la 45] 4 TX 3E^ ^ QPSK yo^°11 4" 4# 

Wx = l-
1 2 

^9=-

15 

1 -j -1 j 1 j -1 ~j 
j 1 j 1 

W.3 
_ 1 ~j 1 ~j 1 

-1 -j 1 j J ~2 -1 j 1 -j 
-j 1 -j 1_ j 1 j 1_ 

1 -j 1 -j ~ 1 j 1 j 
j 1 -j -1 

Wu 
_ 1 j 1 y -i 

1 j 1 j 1 1 ~2 1 ~j i --j 
j -1 -j 1 j -1 y i 

37 
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[251J lESb, 4121 4# £°1 

$14. 
42] 

*F,= 1 
-1 

W9=-

1 j 
-j 1 
-1 j 

. y 1 
" 1 • J 
-j 1 j 

1 -y 1 
-y -1 J 

-j 

1 
y 
1 

-j 

1 
-j 

1 
j 

-1 
-j 

1 

^3=. 

1 
j 

-1 
~j 

-J 
1 

~j 
1 

11 2 
7 
1 
j 

J 
1 
j 

-1 

-1 j 
j 1 
1 j 

~j 1 

1 -y 
-y -1 

1 y 
-y 1 

[252] la 45] 4 TX ^ 8PSK 4^ 

^-4. 
[253] [^4 43] 

10 

^4=-

w«=-

[254] 

$14. 

1 
1+7 
42 

1-7 
42 

1 
-J 
-1 + 7 
42 

-1-7 
42 

j 
j 

-1+7 
42 

-1-7 
42 
-j 

1 
-1-7 

V2 

-1+7 
V2 

1 

1 
-1+7 
42 

-1-7 
42 

1 

y 
1+7 
72 

1-7" 
42 
-j 

-j 
1 + 7 
42 

1-7 
42 

j 

1 
1-7 
V2 

1+7 
42 

1 

_ 1 

1 
1-7 
41 

1+7 
41 

1 

y 
-1-7 
^2 

-1+7 
V2 
-y 

_ 2 ~j 
-1-7 

. 41 

-1+7 
41 

y 
1 

-1+7 
41 

-1-7 
41 

1 

_ 1 

1 
-1-7 
42 

-1+7 
41 

1 

y 
1-7 
41 

1+/" 
V2 
y 

~ 2 j 
1-7 

. 41 

1+7 

-y 
1 

1+7 
41 

1-7. 
V2 

1 

^ 432] sjil£ 4# ^3} ̂ -o] 7} 

w,= 

w5=-

1+7 
41 

^ 1 42 1 

-1 -7 
42 

-1+7 
41 

-1-7 
42 

-4+1 
42 

-1+/ 
V2 

-1-7 
42 

1 -1+7 -J 1+7 1 
V2 -J V2 

-1-7 1 1-7 y V2 1 V2 y 
y 1+7 

41 1 1-7 
V2 

1-7 1+7 
1 V2 ~j 41 1 

15 [255] a 4^ 1a7> 3^1 3-? 

37fl2] I^E-11; *}^K 

wn 

W6 = l-
6 2 

1 
1+7 
41 

1-7 
41 

1 

~j 
-1+7 
41 

-1-7 
41 

J 
j 

-1+7 

-1-7 
41 
~j 

1 
-1-7 
41 

-1+7 
V2 

1 

1 
-1+7 
V2 

-1-7 
V2 

1 

j 
1+7 
41 

1-7* 
41 

~j 
-y 

1+7 
V2 

1-7 
41 

j 

1 
1-7 
V2 

1+7 
41 

1_ 
Aov#l> la 4i 4 TX 

-, ^ffsKnormal ize)-!-
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1/2.tH4! 1/V3# ^ ^3-7} 3°I 4 TX 

[256] ^*1, 13 32] 4 TX f1 BPSK z]- x^-§-

^-cf. 

5 [257] [44] 

1 1 1 
11 1 I -1 

Vs| i - i -i 
i -i l 

10 

wn 

m = 

•12 

w 14 

1 1 -f 
_ 1 1 1 1 
V3 -1 1 -1 

-1 1 1 

1 I 1 

_ 1 1 1 --1 
73 1 -1 1 

-1 1 1 

1 -1 1 

_ 1 -1 1 1 

V3 1 1 1 
1 1 -1 

10 

I -1 1 
_ 1 -1 1 1 

V^3 1 1 1 
-1 -1 1 

1 -1 -
_ 1 

Aj 

-1 1 -
i i v3 — i — i 

1 1 

w - i 
13 V3 

W = 
15 V3 

1 1 — 

1 1 
-1 1 

1 -1 

1 -1 -1 
-1 1 -1 
-1 -1 1 
-1 -1 -1 

[258] cf#—S-, 1H 32] 4 TX ^ QPSK fHH ^ 

[259] [^r«j-4 45] 

1 -j 

_\ j 1 

V3 -1 -j 
-J 1 

-1 

j W = — 
3 r V3 

I j -1 
-j 1 ~j 
-1 J 1 

J 1 j 
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1 1 - j 1 1 j 

_ 1 
73 

j -j -1 
i i y 

r-
H

 
| ^

 

0 ̂
 

r~
» 

fe
T -J 

1 
j "I 
1 ~j 

i 

i—
> 

i i 

1 j 1 

[260] 4-5-13 35] 4 TX ^ 8PSK 

£cf. 
[261] [^4 46] 

1 

r. _ j. 
V3 

V3 

i±i 
,/2, 

y 
-w 

-i+/ 

-j 
i+i 

1 -J 
42' 

-i -J 
J^y 

"l 
"V — 

j 
-l-/ -i+j 
42- r2 
-j l 

-1-/ w~ 
4% 

r 
42 

i i 

W 
~ J 
1+7 

42 42 
j 1 

*=,± 
V^3 

r6 = 
V3 

I y 
w -w 
4i 42 

j 1 
-i-j -i+y 

1 -y 
-1-7 
,/5 

hi 
pi V it' 

y 
V-

1 
i-; i+y 

. ^ 42 

£l*)l <£*1 o. 

-i+y 
42 

y 
-i-y 

1 

M 
4i 

j 
w 
7T 
I 

^(alphabet)# BPSK ^ ^ ̂  , 

QPSK afe 8PSK ^ ^Hr4. «fl °]sRV ^ 

10 °m 31# ^MJE.5., BPSK *115] ^SD1- 2£4t 3M 

[263] 3L^^r ^ ^*1| ^ 13^1^5] *fl ^ 

^3^4. X-pol4 ULA *^£. ^-i: QA ^^^1 A ^^14 

rfs. 2E4# 3H st^°]^-. 

15 go] l3°ll «1§H, I3°ll^ife 4^117> a. oj^o. ^ 

^7] tttj-S-^] ^}'L}S] 3E^| °]-§-^]-fe- ^°1 4^(complexity) 

[264] ^ M X-pol <MM-5] Ip^ 

JL^^. X-pol4 ULAi^ 2^ SL^-BL ^S^S>7l ^ 

40 
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f- <£^4 ^4 ̂  4 tiV^sflo]: ^>4. yj.4 go), 

ULA 4 ^(beam)-ir 44^ fe 1 ̂ 34 -*i^§ 4# ^7}( linear phase 
increase) ^fe ^°] #4. 44 ̂  £N14 #^°1 ^1'?!: ULA°1]4 %t-£r 

*§3.7} ifHI!- 4tr°l 144JI, #3]4 ULA°fl4fe *11^4 M.O] 

5 ^3 (singular vector)7]- #«§ 4# ^7} 44 ^ 7}fe^ o] %?] nflg-ofl 

^ 2E^-2] 4# ^7} 4^^ 33fe yj-5^44 $>4. 

444 x-pol 4^1 iL4 ^444 44^4-fe ^o] y}5^44. 4-^# 
44 4°1, X-pol ^fls-cr (horizontal) #444 ^r4 (vert ical) #444 4 

4^°1 -S^# ^4^-, ¥ #44 #4 4#47> $7fl ^4. 444 

10 13^-8 °l3^r T1^!- -rr44fe *i^4fe 3M 4^444. 
[265] 37>4 Jl^H, 44°114fe 1 ylB, 2 4H afe 3 4HS. 

^jslr 1a 3 4-g- ^##4. 
[266] 44, l 4^4 3 £c- 4_g, 2n^o. 4°l ^r $14. 

[267] 14H 3E^ ^r44 40^14 WO, W2#AS ^ $14. 4 ^3 *§.£. 

15 1 3 (column vector) 4 ̂ (permutation) 4 1 ̂ 3 44TT 13—-8 44"i: 

ncfls 4-g-f- ^ $14. 

[268] 1 4B 2E^^ #4 ^4*11 4^H1 43- BPSK ^44^, ^-4*11 

4*H1 44 2-fe #314 #^M1 ^f- 3-&-44, 44*1] 4*H1 43- X-pol4 44 

^2:1- 4^4-
20 [269] 4^, 24 H4 13 3 Sfe 4-g- 3E^r 4-§"4 4°1 ^41 ̂ r $14. 

[270] 24 B ^44 40 44 4644 W0, W2, W8, W10#°-S TM3€ ^r 

$14. 
[271] <i«- 1:4, 0, 2, 8, 10^1 s.B.^ 4^fe £ 044 3 f- 444 &-$r 7>4fe 

42 PMI 4^ ipBial- 4-6- ^444 3-§-*H £#€ ^ $14. 
25 [272] [^44 47] 

[273] ^PMI 2 + ̂  ' I_/PM/2 ^ 
[274] 4 1H 1 ̂3 *144 t 43 44£ 4^4 44 4°l 13^-8 

^4# 4-e-l: ^ $14. 
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[275] 23 B 3.S.^ 3"3 ^«}3) €33 44 BPSK &1-3. ^3^, -^*H 

€33 43- 3:34 -M33 3-8-33, 3143) €33 43- x-Pol3 31 
4^1L>4. 

[276] 4® 3^3, 23B3 13 3 iEfe 4-8- 3.^^ ^43 40 33 4633 Wl, 

5 W3, W9, Wll3:AS. ^3€ ^ $14. 4 13 IS. 1 33(column vector) 

3 ̂ (permutation) 4 <1 33 13^-8 #3^1: ^3-S 3-£-t" ^ $14. 

33?v 4-3 QPSK #1-5. ^431 €33 43- 2-fe 3:34 

*133 ^ 3-8-33, ^14*11 €33 43- X-P013 31 W^4. 
[277] 3L 4€- 3^3, 23 B3 13 3 iEfe 4-8- 3E.^ ^43 40 33 4633 

10 W4, W5, W6, W74AS ^3€ ^ $14. 3" 13 fS 1 34 (column vector) 

3?Kpermutat ion)4 1 34 ^3^: 14^-8 ^3^ 3-8"^: <r $14. 

o]3«> 8PSK &1-5. ^34^, ^431 €33 43- afe <M4 ii33 

^ 3-8-43, 3431 €33 44 X-pol3 31 4^4. 
[278] 41-^, 34 B4 13 3 SEfe 4-8- S2=3-£ 4-§*4 £3 n^ii ^ $14. 

15 [279] 34 B ^43 40 34 4633 W0, W2, W8, W10, W12, W13, W14, 

W154AS. ^3€ $14. 3" 13 is 1 34 3^4 1 33 ^3^ 33^-8 

3-8-1- *T $14. 
[280] 34 B 4-3 3}43| €33 44 BPSK ^34^, ^431 

^3] oil 44 ^>34 ii*cH 3-8-44. 444 W12, W13, W14, W15£ 

20 x-pol3 31 ̂ 2:1- 4^44 ^>5.5. 3431 €3-1: 4^3fe &fe4. 

[281] 4^- 3S.3, 3 4B 3£^-& ^43 40 33 4633 W0, W2, W8, W10, Wl, W3, 

W9, Wii 4°-S 3H4I- ^ $14. 3- 13 is. 1 33 3#4 <1 33 

13^-8 #3# ^.3s 3-8-^4. 3-3 3-3 a}431 €3# 
4^f44fe 433: ^f-431 €33 44 2-fe 434 *i43 ^ 3-8-33, 

25 3431 €33 44 x-pol3 31 ̂ 2:1- 4^>4. 
[282] 5E 4^- 3S3, 33B3 3H^-^ ^r43 40 33 4633 wo, W2, W8, W10, W4, 

W5, W6, W7 4AS ^ $14. 3" 13 Is 1 33 344 1 33 43^ 
13^-8 43^ ^3s 3-8-^4. 3-3 3H^ 3-3 4431 €3^ 4^44 fe 
£-$4. 3-3^ ¥431 €33 44 s.& 3-34 ^33 ^ 3-8-33, 3431 

30 €33 44 x-pol3 3 s 4^44. 
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[283j cf-g-AS, OtilH 3=4^, ^3 34 e+S., 

la 4ofl tH^fe 3E^ #€*1 ^ ̂  $14. la 4 3E^ 4by4 

fflli Ji^jW-. 
[284] ^13 ^UH 

5 [285] £ iHgofl 4€r *fl3 ^*Hfe la 3, 491 PUCCH 4-g-

3£^ iHH tfl^j: ?H4. 
[286] LTE 1S]S-12^^ ^sflo) ^4 4 Tx 3£^2] £^oj 

$14. °lsH^r, la 1,2 i tflsflA-l Wl, W2 ^(dual) ^St- £fe 

Afls£ SH.^-0] s^siji, la 3,4*11 tflsJHfe 7]^ le^-8 4-§-£]fe 

10 3-T- PUCCH s]E^ £H 1-14 2-15] 

[287] ^7-j, PUCCH S.B. 1-1 £ ^ 3E-^ ^l- 4-§-£}fe 

^W-S-H-Csubmode) A4 B7} $711 ̂ 4. 

[288] £ 15fe PUCCH 4^ S.H 1-15] Ajy£H A^ oflAl^cf. 

[289] £ 151- (wideband) W24 CQIfe ,2-H^ (offset) 14 

15 ^71 2S RI4 Wl£ 0, ^71 16S ^ s]$14. 

[290] 8Tx SH^HHfe RI«4 wio] o}^ £ 1 4 go) 5 W]ES. (joint 

encoding) °H Wl£ oH4 £°) 4&4. °lfe Rl4 Wl4 

s|]c)]S.S. a7l# 3.^-ir( cod ing rate)S ^ii-H- s]5LJ=47l -r]^"0] 4. Rife 

4*1*1 PMI, CQI7]- t^s}fe RI SM c]3^ -2.^-(decoding error)7> 

20 ^*>*1 gna ^ ^4. 

[291] [£ 1] 
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hypotheses RI values 
0-7 1 {0,2,4,6,8,10,12,14} 

8-15 2 {0,2,4,6,8,10,12,14} 

16-17 3 {0,2} 

18-19 4 {0,2} 

20-21 5 {0,2} 

22-23 6 {0,2} 

24-25 7 {0,2} 

26 8 {0} 

27-31 reserved NA 

•PCT/KR2014/003796 

[292] LTEA la 1,2 tfltfl 4Tx TP ̂  3.E.^o la 
3,4<>11 tplWfe 7]& 4Tx ^S.401 A}-g-5]^ , 8Tx5] 

W14 RI* 4^- (joint encoding)^ 5W]H. 01S]-S ^ 

^>efl a 2 vfl^l 4 ^ Sl-tj-ofl afsf la 3,4^] cfl-sfl 3^1 $14. S _C 

-*] M Afl 15V 
"P S. O S $14. 

[293] [5. 2] 

Wl 
hypotheses RI 

values 
hypotheses 

values 

0-k 1 To Be Determined 

(k+l)-n 2 To Be Determined 

(n+l)-(n+8) 3 {0,2,8,10,12,13,14,15} 

(n+9)-(n+16) 4 {0,2,8,10,12,13,14,15} 

[294] [a 3] 

Wl 
hypotheses RI 

values 
hypotheses 

values 

0-k 1 To Be Determined 

(k+l)-n 2 To Be Determined 
(n+l)-(n+8) 3 {0,2,8,10,1,3,9,11} 

(n+9)-(n+16) 4 {0,2,8,10,1,3,9,11} 
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[295J IS. 4] 

Wl 
hypotheses RI 

values 
hypotheses 

values 

0-k 1 To Be Determined 

(k+l)-n 2 To Be Determined 

(n+l)-(n+8) 3 {0,2,8,10,4,5,6,7} 

(n+9)-(n+16) 4 {0,2,8,10,4,5*6,7} 

[296] $7] a 2 41*1 4 ^ 3,4*11 yj-^i o_g. 

&4. ^ ̂5^2.-8 

5 ^ 3^3 3H^-| PUCCH s}E.^ H.H 1-1*11 ^^l ̂ -§-«}- ^ 

[297] Mode l-l*lH±r la 3,42] W2-I- *1^M la 3,4fe PMIS 

Wl1?} $7lM4-. ^-7] S. 2 ifl*l 4*H 1,22] "To Be Determined" £ 8Tx£] 

^H^Tll {0,2,4,6,8,10,12,14}S ^ °H k^ n£ AA 7, 15 

°14. 
10 [298] PUCCH 3*| 3.B. 2-1-& ^ *>-§-*}£• PTI 

SH 45} ^ 7>x] 0.5. ^2]€4. £ 16£ PTI 4^ PUCCH £H 

2-1# oiM^cK JSLH^! 14 ^7l 2S PUCCH ^£1^ *RH*1 Wl£ 8 

A-]y.Hell0J ^7lS 444^, W24 CQI7]- 4^X|O]]A] i+E]-\i-4. RI4 PTIfe 

^7l 16, OAS A4$5)^. PTI 7} is ii^5]fe ^tfl^(subband) W2^ 

15 CQI HBl jl index)!- L ^iL7> £ 164 £°1 

2]IB €4. 

[299] 8Tx 3E^1^lu W2^ CQI H£]J1 Sl^ir 4-^Hfe 

L ti]H $*L7\ E]4S € *fl £ 54 ^-o] W21- ^4. o]<2} ££• 

PUCCH 25] 3.7)9] llti]Ht]]^Ai ^^.1-

20 #^ 

[300] [5. 5] 
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Relationship between the second PMI 

value and codebook index i2 

Value 
RI of the 

second 
PMI 
I PMI 2 Codebook index i2 

1 0-15 I PMI 2 

2 0-3 21 PMI 2 

3 0-3 8-LW2j + (',M2mod2) + 2 

4 0-3 21 /L1 PMI 2 

5 0 0 
6 0 0 
7 0 0 
8 0 0 

[301] LTEA le]^-12*1H la 1,2 *11 4Tx 3.^°) JL, la 

3,4*11 7l$ le]S-8 4Tx SH^^l 4^-^lfe PUCCH S.^ 22) SH^JE. 

a7ll- ?£5L-^- 8Tx2] -frA}^] W21- 3,4*11*1 

5 CQIfe 7tilH, L-cr 2«]H °)2-3. W2* 2t)]HS 4-g-4 £0] ^ 

la 3,4*11 tfl-Sfl °M2) a 6 xfl^l 8 ^ ^>44 £°1 ^ *r 

[302] [5. 6] 

W2 
RI 

values 

1 {0,1,23,4,5,6,7,8,9,10,11,12,13,14,15} 

2 To Be Determined 

3 {0,2,8,10 } 

4 {0,2,8,10} 

[303] [3. 7] 
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W2 
RI 

values 

1 {0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15} 
2 To Be Determined 
3 {1,3,9,11} 
4 {1,3,9,11} 

PCT/KR2014/003796 

[304] [£ 8] 

W2 
RI 

values 

1 {0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15} 
2 To Be Determined 
3 {4,5,6,7} 

4 {4,5,6,7} 

[305] #71 3. 6 44 8 ^ 44fe la 3,4*1] « 4^#^ ii4 
- $14. ^T, 4^#^4fe €^H1 44 €5]2^-8 3£^£a.E] 

*14. 

10 

4 ̂ #*8 4 24 H ^L^-Sr PUCCH 4^ £H 2-1*11 -^H44 3-§-«!• -r M' 
[306] 3.B. 2-1*1] 4 fe la 3,44 Wll- 4^44 &fe4. la 3,4fe PMIS 

W24 $7R>4. 44 5. 6 44 8*114 13. 24 "To Be Determined" £ 8Tx4 ^4 

^H44 {0,2,4,6,8,10,12,14}S 14€ ^ $l-°4 °H n£ 23 44. 

[307] ^14 

[308] £ >£44 4^- 44 ^144fe la 1,2 *1] 44 wi, W2 ^ 
4fe SH^-o] tro^c^ nfl ScjjL ^of) ^ ̂olcf. 

[309] 44, la l, 21- 4?!: ss.^--wi^ 4w4 ^°1 ^4 ol 
A*. 4. 

15 

[310] [^44 48] 

, « = 0,!,•••, 15 w,= X„ 

0 
0 

x„ 

X„ = 
1 1 1 1 

(rt)modl6 («+l)modl6 («+2)modl6 («+3)modl6 
qx q j q j qx 
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qx = exp(y'2;r/16) 
[311] 4#AS, ^a l, 2# W2fe 4-8-4 £o] ^ 

PCT/KR2014/003796 

$14. 
[312] 49] 

W2 e C2 = • Y 
Y 

Y 
yy 

Y 
-Y 

Y 
-yv 

Y e {ej , e2, e3, e41 

5 [313] °}7l4, en fe n»l*ll Ai(element)7]- 12) ^-§- 7}x]i, 4°Hfe S--T- <3-§-

7Mfe 4x1 *3^ 44^4. 

[314] la 1# C2fe 6>2fl ^444 1671]4 ttj]E-]s 

°J^)ife 4sfl £44 £41 4^-4. 4sfl £A1ofl4 ^ ^*1) 
$\B]7\ Oo]^ 

10 [315] [£4^ 50] 

c2 = 

vi 

7®i 

e3 

;'e3 

- e, ye, 
e2 

J'e2 

- e, ~J% Je4 - e. 

e2 

- J e2 

e4 

-7'e4 

1 

1 1 
1 

>* i 

[V2 _Y1 -Y2. •fi „/Y, -TY2 
W2 eC2 = 

(Y(> Y2) G {(e, , e, )(^, % )(e3 ,e, )(e4 ,e4 )(e, ,e2 )(e2 ,e3 )(e, ,54)(52>e4)} 

15 [316] <§3 2* C2fe oj-a) as). ^J-o] 167fl«»ElS -^SH, 2H?|E 
°l^fe 43] £4 £4# ncHs 4€-4. 431 M14 ^ ^7} 
o°H Af-4£AS °l^tl:4. 

[317] IS 9] 

^324 W2 91^]^ 

0 e, e, 
_£, -e, _ 

1 e, e, 
.7'e, -ye, _ 
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10 

11 

12 

13 

14 

15 

.e2 ~e2j 

ye2 -ye2 

e3 e3 

J<h -ye3 

J 

;e4 -je4 

A 

ye, 

P2 J 

-ye2 

_J e2 y e3 

ei e4 

.e, -e. 

J*i -ye4 

.y'e2 -y'e4. 

PCT/KR2014/003796 
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[318] PUCCH 5LH l-l£ ^ 3IL^ 4-g-<5}^ ;§£ ^a.a.c 

B7} $711^4. £ 17-8: Ac\7) 4^ 3^o) ^-g-^ ufl *\V3-E. Bf- <^1^4. 

[319] 5. 171- W1/W25+ CQIfe 14 £7] 2S 

i§^5)$3n, RI4 Wl-cr 0, £71 16S ^ 3&4. 

5 [320] 8Tx Wl, W27f ofefl asq. ^-o] W1/W24 

CQI7> 2]IB ^14. 

[321] [S. 10] 

RI 

PMI for Wl PMI for W2 total 

#bits RI #bits values #bits values 

total 

#bits 

1 3 {0, 2, 4, 6, 8, 10, 12, 14}, 1 {0, 2} 4 

2 3 {0, 2, 4, 6, 8, 10, 12, 14} 1 {0, 1} 4 

3 1 {0, 2} 3 {0, 1, 2, 3, 8, 9, 10, 11} 4 

4 1 {0, 1} 3 {0, 1, 2, 3, 4, 5, 6, 7} 4 

5 2 {0, 1, 2, 3} 0 {0} 2 

6 2 {0, 1, 2, 3} 0 {0} 2 

7 2 {0, 1, 2, 3} 0 {0} 2 

8 0 {0} 0 {0} 0 

[322] 1, 22] 8Tx Wl£ °>sfl £^14 £ol ^2]£}c]-. ^ i w]^ PMI^h 

10 i+Hd*H PMIfe £ 7fls] DFT ^E]t- £4. °1M PMI^Ml 

27fl2] DFT ^]E]1- O.S.-H iL4 ^5j-£]-7]l ^ £ &4. sr>^l ^Lb 

PUCCH *>€-§• ^"£ ^*1) W12] PMI# 4£ *H^H 

^ £ $14. 4£ PMI 1- ^Hl£ DFT ^7} ̂ 7fl^l 

&*]nJ:, UE£ Wll 4-8-SH 4*} <5] 327112] DFT ^E]# H.£ f* £ 

15 ^ Is)-* 

[323] [£«H4 50] 

ol A»> 4. 

B = 

x(k) 
b0 bj 31 [B] ll+m,l+« 

.Irann 
= e 32 , m = 0,1,2,3, n = 0,1,•• -,31 

^2^mod32 ^(2A+l)mod32 ^(2yt+2)mod32 "3(2A+3)mod32 J :k = 0,1, •••,15 

W, (k) x(*} 

0 
0 

x(k) 

Codebook 1: q = {w/^, w/^, W^,--, Wj(15) 
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[324] 8 Tx Afl^.*- 4Tx ^A^#^4 

1,2*11 rfl-sfl o}$2) ig- ^ oiq._ 

[325] IS 11] 

PMI for Wl PMI for W2 total 

RI #bits values #bits values #bits 

1 2 {0, 4, 8, 12} 2 {0, 2, kl, k2} 4 

2 2 {0, 4, 8, 12} 2 {k3, k4, k5. k6} 4 

5 [326] ^*1, 4 Tx 3E^5] Wl £4. 

[327] 4 Tx i^A^S] Wl 8Tx SH-SH^S] Wl *i y.AflS.^ ^ JO_A>^1-^11 

^r*3"t &4. a*1]*i Wl £ i £1*1) PMIS]- i+l^*1| PMI7} 4 7flS] ^5} DFT 

^E]! ^-a-^711 ^4. iE^V i #4 PMI2]- i+2«i^fl PMI7> ^ 7flS] DFT *«E]! 

^-fi-Sl-JL i ^ PMI2]- i+3^1^ PMI 7} ^ 7fls] DFT 

10 [328] PUCCH *}Q-ir JL2^}4, 9X^ PMI!- ^I^JL Wis] 

PMI# (0, 4, 8, 12}AS ^ ^ *14. A^Afl^^sl PMI § ̂ Mlfe 

DFT ^B]7> Qx]*Y UEfe Wll 4-g-*H 4^1 167fls] DFT ^E]1 

2.= "t 41 &AAS ^Sf! 41 544. 

[329] 4-§-AS, *§a 14 ^-f*11 4 Tx SE^-S] W2 4^-4 

15 £4. 

[330] ^a 14 ^-f*l] 4 Tx 2£^S] W2 4*]^ kl, k2, k3, k4, k5, 

k6 ^^°11 44 4*J^ yo^AS ^ ̂  ^ &4. 

[331] 1*11 W2 PMI 0, 21- 4-8-^H WIS] DFT ^ ̂  ^ ^*1) ^3! 

<M4 2ff(polarized antenna groups) 44^ -£|^ ^14(phase 

20 shift)!- 1 afe -is 44^ ^ *14. ^7HAS, Kl, k21 4-§-44 *14^ 
^5. (granularity)! ig:4^4 Wis] ^je] -£1^] 4 (select or)# a^it £14. 

[332] -r]Aj- ^i0]S] SJ^-(granularity)!- ^°]7] kl, k2! 1,3AS -M^§4*?i 

^a 1*1]Ai ^o] ^-g- i, -i, -j( js. q-E}^ ^ *14. 

[333] Sfe, ^E] *l^*Kselector)* ^IH kl, k21 8, 10AS 

25 ^4^ ^a 1*1H *14! 1 afe -IS 44*i ^ *1JL, wis] DFT ^E] ^ ^ 
$*# ^E] 4 #*|| ^Ell ^ t ̂  514. 
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[334J lEfe, «]E-1 4*1H kl, k21- 4, 6°-S ^3 

HA1 ^ ̂ °11- 1 SEfe "IS M-E}^ ^ %U, WIS] DFT ^E] ^ ^ 

5Efe ^ »]*D ^)E|1- *± *r &4. (kl, k2)t- (4,6) °.S ^4^ (8,10)AS 

*]^H ^(correlation)^ €• ¥ DFT ^E]* 7}^44. 
5 *lll°l 4# Sfe ^sHr ^ °1H H^7)1 3-f (4,6)AS 

^451«- 711*1*1^ ^ £14. 
[335] 4^-°-S, ^3 291 3-*Ml 4 Tx 51^5] W2 4^^ °-

[336] 8Tx 3.E.4 af-«VS.s. ^3. 2^14 k3, k4* 44 0, IS 

10 J£$*}5L k5, k6°l] tflsj) 4^4 ^1-# Jism T &4. 

[337] 2^14 W2 PMI 0, 1# °|-§-^H WIS] DFT ^E] ^ ^ «ljE]t-

^-w-i:(polarized antenna groups) ^V0]2! £)# ^I°llt-

^H]^11 sfloHOayerH tflsfl l n^JL ^^11 ^°1°H tflsj] -IS 4447-I4, 

3^*11 tflsfl j ne]ji -^w]^ Bflol^ofl tfltj) -js. M-Ef^i ^ $14. H^:, 

15 K5, k6t- °l-g-^H WIS] ^ 4^41- $14. 

[338] ^] El 4^!4* ^^^>71 4*lH k5, k6* 4, 5S ^4^ %3 2«\] 4 4^ 

€°1«- (1, -1) SEfe (j, -j)S 44*i <r £U, WIS] DFT «]E] ^ ^ #*l| ^ SEfe-

4 *14 *k <r &4. 
[339] JEfe, ^E] *1^41- 4*fl4 k5, k6«- 2, 3°-S ^4^ ^3 

20 H4 4^ €°1* (1, -1) Sfe (j, -j)S 4EM ^r £U, WIS] DFT ^E] ^ ^ 

*14 ^ 5Efe ^ 4®] f- ^ 6^4. (k5, k6)* (2,3) ^-S 

(4,5) °.S ^H1 ^(correlation)^ €• ^ DFT ^Ej! ̂  7>fe44. 

44 5Efe ^4^ (2,3)^-S 

^4-£«- 711444 ^ £14. 
25 [340] 3b&, k3, k4, k5, k6 1- 44 0, 2, 4, 6AS ^ ^°l^Sl 4A0> ^o] 

(1, -1)S J7^47lJl( til 7flS] ^^4* ^ "r 914. °1^7ll 

WIS] DFT «]E] ^ 1,2,3,4 ^E]# ^ ̂  ^ $14. 

[341] i4°ll kl, k2, k3, k4, k5, k6 ^ o^Hi 40^^ 

JIB]^ ^ &SLV], 0} 7l4^-ol UEoflTll Ao>4 ^1^ Aln^^(ofll. 1-^, RRC 

30 4^-^)# ^^(semi static)°-S ^r 91^1. ^E.^, iLwHs.!-• 
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#°l7l $4 44^-4- UEfe 4^ 4-M.^#^ #41 4^11 ¥1 44-^4 
UE°1l7fl ^ 7\X) #41 <T £14. 

[342] 7)15 44°11 

[343] £- 4^- *115 ^4°flfe 4^4 4Tx ^£.^-4 ol-g-S] ^-f 

5 4^#^ tij-^oll tfl$ 444. 

[344] CSI iLal 4t} (reporting type)-cr 4471-4 4H ^ 44S ^r £14. 

^lt- !-£, LTE ^4^-10*114 44£ CSI iLJL 4°J£ 414 £4. 4°t! 1 Hife 

UE ^ 4 w.^|S.(sub-bands)t- 4^ CQI* 4^4. 4^ la iL£Lfe ^4 CQI ^ 
^112 PMI 4^1 4 W4. Type 2, Type 2b, ^ Type 2c iLJlfe #44 CQI ^ PMI 

10 42-^1 4^4. 4°d 2a iLJlfe #44 PMI 4^1 4^4. 4°d 3 iLJlfe 
RI 4—^1 4^4. 4°^ 4 iLJife #tH4 CQI# 4^t_>4. 4°J 5 iJife RI ^ 
#tfl4 PMI slnail- 4^4. 4°«] 6 JiJife RI ^ PTI 4^1 4^4. 

[345] 44i4fe, 4^14 4Tx 3-E.^o] A}-g-^ wi 4«^#^ #^1 

^1 ̂ 1^1-4. 
15 [346] 4^4 4^!"^ #4£ PUCCH 4^UJ] S-H. 1-1 4 AjtijiE A4 4li£:E. 

B^A-1 5 JIJII 4^ 2c iLJl4 ^ £14. 4314 3H^ Wl-B- #4 

4 ^(correlated channel) 4^44 3x1- #irl £L#471 4^fl n=0,l,---,7 44s! 

*1444 DFT «]4l:4 ^140] W1^. £tK 

4#-?J: *11 s(uncorrelated channel) 4#°114 ig-l #TT1 £L#47l 

20 n=8,9, •••, 15 444 3£^£f *1444 1 2i^ DFT ^41:4 4-4-4 Wl-^r 

4534. 

[347] 4 Tx SJ£41 4-14 £°1 ^ *314 ^SLS. 44*i ^ £14. 

[348] [^44 51] 

w = w,-w2 

25 [349] 4714, 4^(inner) H4^4 WI ^ 4 outer) H4^4 WZ fe 44 

#44/#44(long-term) 41 ^-# ^ 1] 4 4/44 ̂ -(short-term) 41 -^1 

4.4^4. wi«- 4-8-4 g°) -y^ ̂  5J4. 
[350] [=T=«H 52] 
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0 X. 
n = 0, !,•••, 15 

[351] X«fe 4#4 go] ^ 

[352] [^4"4 53] 
£14. 

X„ = 

1111 
2n _2«+l 2n+2 „2n+3 9\ <h <1\ <1\ 

2(n-8) 2(n-8)+2 _2(n-8)+4 _2(/i-8)+6 
yi yi vi </t 

« = 0,1, •••, 7 
> ?i =e 271/716 

« = 8,9, —,15 

[353] ^a 1-fir 4^ W2fe 4^-4 £o] 

[354] [^44 54] 
£14. 

W2 e C2 

(Y„Y2). 

1I =e 2*7/8 

q^Y2_ 

{(ei>ei), (e3,e3)} mr2 =0,2,4,6 
l((e2>e2X(e4,e4)} - /«r2 =1,3,5,7 

[355] JEth 21- ^ W2fe 4-§"4 ^°1 

[356] [^44 54] 

£14. 

[357] W2 € C2 
Y, 

^2 =g 
2/1778 

_^2 2 Y, 

[358] (Y,, Y2)e {(e,,e,),(e2,e2),(e3,e3),(e4,e4),(e,,e3),(e2,e4),(e,,e4),(e2,e3)}, mr2 =0,2 

[359] e„ fe n«l*ll .^(element )7> 14 ^ 7}*]JI, 4^4fe 2-^f-

7>*lfe 4 ^ ̂ ]B]1 44^4. 
15 [360] WIS] £ #7] Wl4 ^ o. 3Jo) 

JL4*H4. ^ 4 4B Wl# 2ti]B Wl^-S *111 (correlated 

channel) n=0,l,-,7 444 

4^#^ $4. W, 71^1 S]JI oj-Eflq- ^47f ^4 

O>E114 °1 ^4 44 4^ -S-4 ^-i-5. 4"4 *111 (correlated channel)4 

20 H^44. 44*1 n=0,i,-,7 444 4^1:^ 4fe 4°1 3:43^ ^ 

£14. 
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[361] SEfe, 4*1 H Wl# 2«lH Wl^S ^ ufl, ^^(uncorrelated 

channel) -^# n=8,9,-,15 44^ 3H^Hf 

4^1:^ ^"4. ^ 4 <3 44 <M4 ^ 714^-# 
O]E^ 4*^^ 1H01 #^44. 

5 [362] iEfe, 4ti]H Wl# 2«1H W1AS A]ti.Afl^ ^ nfl, ti]^4 ^4. ̂  

*111 I" 4 ^fe# 1^7] 4*1] n=0,1, • • •,7 ^ 3H^£if 

n=8,9, •••, 15 # °4^- SE^Ef 4^#^ W. ofl-i- 4^ n 4# 

4^*^44 2E^Ef ^ £14. 
[363] 4#4 Wl wj-Ai ^ cfl4 7lx]-^o) UE5L ^ 

10 £14. ^43-^-S CSI ^7]-£ o]-g-aH ffi ^id Afl^ 

*£4# 4*^ ^ £14. W2£ ^B]7W 4*.^#^ #4°1 ^7l]tF4^ 

7l4^-o] UES 4^-l^"t ^ £14. 

[364] 46 4^H 

[365] LTE He]^-12<>1H 4 Tx ^3. 1, 2^1 ^ 

15 ^2:4 2E4# -E°^K2, ^a. 3, 4*11 7^4 
l^a-8 3E^- Aj-g-^- JLB^I-JI 014. 

[366] 4 Tx ^H44 1, 2 °fl4fe PMI ^Ji7> Wl4 W24 4^-44 

3-E.^ ^2:1- #l^>7l , 8 Tx 3E^f 44 PUCCH 4^ -E.S. 2-1# Ht}]S 

4-g-l" ^ £14. £ 18^ PTI iH 4^- PUCCH 4^ £E 2-11- <^44. £ 18# 

20 4^44, 14 ^7l 2S fele PUCCH 4S-tiJl 44°114 Wl^r 8 

4tL^i<y ^7ls 4444, W24 CQI71- 4440^ 4444. R14 PTife 

^7l 16, SLB$. 0°-S 4^4$4. PTI 71- IS 4^4fe 3-f ^4^(subband) W24 

CQI n^JL 4^(index)l 444fe L 4B ^^.71- £ 164 44 

ellH 44. 
25 [367] HE]4, 4 Tx ^H-4^ 3, 4 , PMI Wl4 W24 MS 

4-^44 ^ 3E^ TL^71- 44, WS 4-^44^ 44 3£^ ^1 #144 

44. 44A-] -4 ^LH4# 444fe s. 184 4-^ PUCCH 4^WJ1 5LH 2-1# ncfls 
4^-471 4^4. ^11 #4, ^3 3, 44 PTI4 #4 44.9.44. 

[368] 44°H4fe, 4 Tx 3H-SH*! |a3, 4t^]?t PUCCH 4-^ S.S. 2-1# 
30 4^1471 444 T- 7}4 ^1-^ ^4# >11^4. 
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[369] *§3°\1 44 njHMfl S.B. 2-1^1 

framework)7} 

[370] nj-s^, l,2°ll*i PUCCH 4-5.^ ££ 2-l£ £ 

184 ^°1 7l$- HH# °}-%-?>}5L, ^3 3,4<*1M PUCCH .^1 2-1# S. 19^1 

5 <4]4 go] ^ S14. £. 191- i = 14 ^7l 2S PUCCH 

4H«J] 4^°1H PMI W4 CQIfe 8 444^ 

CQI^ <?1^1- 44^fe L 4H 4^*H4 44\+4. RI4 PTIfe 
^7] 16, -1^ OAS *1^4. ^a°1] 4 —WJ1 2-14 4^ 

-p-3:(framework)7} -r &4. 

10 [371] *§EL 1, 2 ^14±r UE7> PTI &# ^, 7]x)^& ojs. 

*114 4$ (type)# ^W4. «V^, f3 3, 4 UEfe 

PTI=0AS ^444 PTI=1S 4^ ̂  ^ £<4. 71^1 RI7> 

3 41- 7}e]z] PTI $:# *11444 &Jii ^lW. £Efe UE7> PTI=1S ^4" 

4^44^1 71^1-^s. oil- °14^4. #A]-^l-7fl UE71- PTI=0AS ^4 

15 al^-SH 4^4:2 71^1^-5. °ll 441" T£ £14-

[372] RI7} 4*1 ^3. 1 21 7}5]zJ UEfe PTI 3*# 1^4°1 4 2-^4^ 

7144H Ojs. ^444 ^ *fl44^ 4 tl (type)# ^44. 

[373] ^4*11 S\£.*A 44#, *§3. °fl 4®] 4^4 PTI1 444fe 4^0)4. 

[374] ^-4*1) 44^1 4S4, ^3 3,4^4 PUCCH 42.^ ££ 2-l£ £ 
20 20S] <^4 go] ^ 014. j£ 20# 4^44, 14 ^7} 2S <le]fe 

PUCCH 4^ 44*114 4^ w4 4^ CQIfe 8 s-7]^ 444^, 
14 ^t|)^ CQI4 444fe L 4q4°fl4 

4444- RI4 PTIfe ^7l 16, JsLir35 OAS 4^§44. 

[375] W4 CQI4^1 444fe L 4B ^ilt- iLJl4 

25 nflfe PUCCH 23} sIMSH H41- ^^1 8TxS] #A}^71) W21 

*1H?!:4. "%3 3,4^^^ CQIfe 7tilH, L# a^tfl 2^^ ^lHS ?§3 3,4*11 

tfltfl s 12 14 ^ ^-o] W22] 2«1 B T^t ^r 

£14. 
[376] [5. 12] 
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RI 
W2 

values 

1 {0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15} 

2 To Be Determined 
3 {0,2,8,10 } 

4 {0,2,8,10 } 

[377] [a 13] 

RI 
W2 

values 

1 {0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15} 
2 To Be Determined 
3 {1,3,9,11} 

4 {1,3,9,11} 

[378] IS. 14] 

RI 
W2 

values 

1 {0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15} 

2 To Be Determined 
3 {4,5,6,7} 

4 {4,5,6,7} 

[379] <$7) S 12 ifl*] 14 ir 44fe W24 24 H <r 

£14. 
[380] UE4 44^ Wl^r #4 *81 (identity matrix)^ UEfe W2«-

3, 44 ^(single) 2E^ ^ £14. 
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[381] 13 1, 2 , UE7> 7\^ 4°l PTI 0 iEfe IS 4^4°] 

t\T& 4444 °ll 43:4 *1144^ 4H (type)4 4W4. 44, ^a 3, 

4 4 ^4, UEfe 44 PTI-l- IS 4^4<*1 3]H«-!| *>4. Rl4 4A1 ^a l ^4 21-

7>e]zJ ^-T- UEfe PTI 3M: 0 Sfe IS 444°] 4444 °11 *fl44°i 

5 4^4 4444. 
[382] £ 21# 4^4°i 4 4^ ^ ^x\ 0)1 ol] 4^. ^ 4iL JiJL ^ofl 

4^44. 
[383] 47)1 S211 *114 444 4 *H4 3H4I; (subsamp 1 ing) 

44. 
10 [384] ^434 4A^#^ 4^4 444 1a 3, 431 

4 w4 -§^4AS, 4^14 4^4 A5444. 
[385] #7)1 S213 *114 444 4«-4Ir^4 3-B.^-§r 712.S CSI-fi-

[386] *)lf- #4, CSI4 E5l3^ 4D 4A14(Precoding Type Indicator, PTI)4 

tN AJislfe ^3 444(Rank Indicator, RI)-! S.^rs}3., RI7> 2iL4 €• ^4 
15 PTIfe IS 444 ^ £14. 

[387] £. 21 4 44 4 4^ *1114314 A 4^ 4^°fl £M4, 4^4 4 
M}-^*] 4^ ̂ 4^ A] A>%V§ol £^ajos aj-g-s^q- SEfe 2 44^ 

44<i4 -f-^H 344 £IA4, ^45]fe 3144 ^444 44^ 4^4 
4444. 

20 [388] S4, 714^4 ^7)1714^1 44^ a 4 44^a*ll4^) MIMO 
4^ 4 ^A7}2\ 444^1 (<*H1^ 44^a 4 ^il^ 4^^a*)14^) MIMO 
4^*11 314 44^ a MIMO 44 4 444 ^1 ̂ t]^51 4 4444 444fe 4°^4 
444 444 4 £14. 

[389] 4 4^4 44*fl7> 444 ^ 4fe 7l44 4 44 
25 [390] A 22fe 4 4^*11 4 44°1H1 444 ^ 44 714^- ^ *)1444. 

[391] 44 f-4 43147} X434 ^4, ^a*114 f-44 
71444 4314 4°H1 °1¥14A 4*11^ ^a*114 ^44 43144 44 4°H1 
4 ¥144. 444, -£4°11 <^144 7] 4^- afe 444 44°fl 4^ 4314 s. 

4 44. 
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[392] 5L 221- 42:44, 44 4^£ 7l4^(BS, 2210) 4 44(UE, 

2220)# 5444- 7l4^(2210)£ 5544(2212), ^5-4(2214) 4 ^4 
^4^r(Radio Frequency, RF) 44(2216)# 5444. 5544(2212)fe -& 4444 
444 44 4/H4r 4^-g- 444^4 444 <r $14. iae](22l4)fe 

5 5544(2212)4 444^- 5^44 (2212)4 ^44 4i£4 444 ^Jil *1444. 
RF 44(2216)^8: 5544(2212)4 444^- 44 4JL1 ^4 4/i£4 4444. 
44(2220)^- 5544(2222), ^12-^(2224) 4 RF 44 ( 2226)# 5444. 
554 4 ( 2222)4 £ 4^14 444 44 4/HL4 4^1:# 444^4 444 "r 
$14. 4-2-4(2224)4 5^44 ( 2222 )4 444^1 4 (2222)4 ^44 

10 444 ^^-1 4444. RF 44(2226)^ 554 4 ( 2222 )4 414^ ^4 431* 
^4 4/^4 4444. 444(2210) 4/24r 44(2220)^- 44 444 JEfe 4^ 
4441 7} 4 4 $14. 

[393] 4444 4^4 ^Hl-8: £ 4^4 44-2-^1:4 44«r°l 4^ «§45. 

444 31:44. 4 SEfe 44£ 45.4 ^43 44°1 &4 4 4^34 
15 3 °.5 .H3]444 ^-4. 4 =?s$&.± a 4 444 4€- 44-3-^4 444 4444 

&4 M5 444 ^ $14. S4, 44 4/HL4 4^4# 4444 4 
4^4 444* 4444 ^s. 7}444. £ 4^4 444444 4^44 
4444 444 4^4 4 $14. 4^ 4444 44 4444 444 4^ 
44 44 ^ 6jj7( 4s. ^Ajdjo] cfl-§-^ ^ Ji.^4 ^44 >, 

20 $14. 4*1 ̂ 4*£444 ^444 44 4^7]- $14 ^ ̂ ^j-s.# 4444 
A^Ht 44444 #4 ^4 -£^4 4*11 45# *344^5 5444 ^ $1^ 
4^44. 

[394] 4 4444 44-3-4 4«fl 4*344:2. 4^4 4*3 444 ^44 4444 
zi 44 ic.—(upper node)4 4*11 4 $14. 4, 44^# 5444 444 4 

25 3=4-3- in H-4 (network nodes)5 4-4444 4-4-3.44 4444 44# 4*11 ^r 
444 ^41-^ 714^ 714^- 6144 4^ 4B4a 4^ ^ 

"r $I#^c: 4^44. 7144-8: Jl^4(fixed station), Node B, eNodeB(eNB), ^ 
4— 54H(access point) -i-4 -^-^^l 4*11 4^1]^. ^ $14. ^ 

[395] 4^- 444 T^, il 4H^H, jg$M 
30 (firmware), i5H°-ll°] SEfe ^-^^4 44 4*fl ^r $14. 4—^4^1 
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4tl: ^-r", -£r ^ ^|"4 S&fe H °1^^| ASICs(application 

specific integrated circuits), DSPs(digita1 signal processors), DSPDs(digital 

signal processing devices), PLDs(programmable logic devices), FPGAs(field 

programmable gate arrays), , -g-Hlr5-'], 4°1H.HL , 4°]H.5L ES. 

5 4*\ 4*11 nr1^^ <r £14. 

[396] ^-1H4 4iHH3l<>H £ ^2) ol^-6j)A-l 

7lfe ^1-# ^SRr S.1-, ^4, ^ ̂s] MS ^ £14. 
irLHfe ^2.2] ^6j) *j#sH HSA|A^1 ^ *14. 

[397] #7) eflJLe] #7l ifl^- BEfe 4^1 4*144, °H "^44 

10 44?!: ^4°11 4*11 AoM 53.^144 cflolE]!- *>-§- ^ *14. 

[398] £ £ ^31 Jjf.^ ^44^1 ^ <34*114 4^ ^ 

<T £l#£ 4^4^14 4^44. 444, 444 444 S-€r ^*114 
sfl4444fe o}u)£]j7 ^X|^o] JIS1444 44. £- ^^*] ^ 

4fe ^44 ^44 ^-s]^ l^s)o]<5): T:\JL, £- ^4 J=-7H ^4 

15 4<^144 M. ^*] igsH 5444. 
[4^4 °i -§-4^4] 

[399] 4 #1, €314, 7143- ^4 4£ ^4 f-4 4*H1 4-§-€ ^ £1 

4. 
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1] 

-W-^I v3rs"0l ^ aChannel State Information, CSI) 
1- 3^>fe y^°ll 9X°]A\, 

5 4 £Ht 3IL^ A-]a.AflS^(su5sampling)^^ ^ 

4V7l iSIE.^-# 7lsS. CSI-S- #7)11: S^S), AoV 

7] CSIfe J=E.5^^ #^§ ^1 Al^}(Precoding Type Indicator, PTI)4" iiaislfe *3 

3 *lA]*KRank Indicator, RI)* , 

^7l RI7> 2iL4 €• 3-f ^71 PTIfe IS ^4fe, ^ yov 

10 
2] 

^1%H1 &MAi, 
tf7l Rife 4 *1^ # ii^fe, tjj-ig. 

3] 

15 aflllM] &MAi, 
-$7} CSI fe ^1 A]4(Precoding Matrix Indicator, PMI) 3± 

^111 *1A1*KChannel Quality Indicator, CQI)*- iLaL£}fe PUCCH 

(Physical Upl ink Control Channel) SL— 2-1# °1 ^^^fe, *11 ^ 

^ ̂ . 

20 I^D- 4] 
^111H1 91°}*), 
^7] RI7> 2iL^ €• -%7\ 0# 7>^lfe 

Till 21- 7}^]fe 7)13 ^3^ 8# 7>*lfe ^19 

5^1^ 10# 7Hfe 11 «S1# S^l-fe, 

25 J± 

5] 

^14^M1 9X°]^, 

^7l #7)lfe ^^# ol^H AoM 4 iB-g- 3 
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2 J PMI 2 + ̂  * \j PMI 2 ! 

IpMI2 fe 0 ifl^l 3 ^ 7>*lfe 39 H 4 #^* M-

^Hfe, ^. 

13)^1)- 6] 
5 ^UIMl &°H, 

^7l CSI4 jijl! ^ CSI -^(configuration) ^£}fe #3]* 

t] iWfe, 

[^H- 7] 

^]6%H1 

10 -#7] CSI ^iLfe RRC (Radio Resource Control) -§• °]-^-^}4 # 

^4fe, ^ yJ-^. 
8] 

-T-^ A1 ̂  03 of| A] Channel State Information, CSI)! 

S>fe #^1 £M*1, 
15 RF(Radio Frequency) -ftVT' ^ 

5S*1H* 

^71 
4 #3114 IHt ^ 3E^|- ^ti.Afl^^(subsampling)s:l-JL, 

^7} 2£4| 71^5 CSI* 

20 ^7) CSIfe -n-^ *1 Al^KPrecoding Type Indicator, PTI)4- -£-

JL^lfe ^lAlxl-(Rank Indicator, RI)* , 

^-7) RI7} 2^.4 ^ 4>7l PTIfe IS ^^£]fe, #1". 

9] 

*I|81HI &°H, 

25 $7] Rife 4 7}#^ ^ ^u)-S Ai^4fe, #1. 

10] 
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*1l8f-*1] 
-#7] CSI fe *1 A]x]-(Precoding Matrix Indicator, PMI) ^ 

x]X]7}(Channel Quality Indicator, CQI)* ^LJL^I-fe PUCCH 

(Physical Uplink Control Channel) 5L— 2-1# ^l^^lfe, ^av. 

5 [^"T2""^ 11] 

»181H 
^7} RI7> 2J±4 fe #7] 0# 7Hfe 

^1 2* 7>*]fe ^13 8# 7Hfe afl9 
^ 10# 7>X1^ ^11 £5]^ «§t# ^Wfe, 

10 12] 

afliilMl 9X°]*1, 

AJ-7l AjtL^jg.^ 4^4 ^r«H# ^7l 4 *>314 2 

H4# *]V^Srr$is}3L, 

2IpMI2 "*" ^ "\jpMI2 ! 

15 Ao>7l IpMI2 fe 0 ifl^l 3 ^ ^t# 7>^lfe °mi* 4 

^Hfe, 

13] 

^18%H1 £MA1, 

^-7l 5LiiL^lA]fe >^-7l CSI 4 iLJI* CSI ^^(configuration) ^il* 

20 ^Slfe, 

14] 

^13*OH1 $M*I, 

-#71 CSI /H;<j $iife RRC (Radio Resource Control) A]H^^# ol_g-^}4 ^ 

^4fe, 

25 
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