Survey Paper

MY IS5 Y MEa A

2 o

Eio A= 2 A 9 AR A A S| dtE AL Sl
HAE 715l tisl a7ighct. 53] Signal Space (M
™, Signal Scale 7Hd4E, Ergodic 1H4A=E 9] 715 /g
I e 9 g-8toks Aefakolet, Eat AlEeh ATl A
of 73 ol thelf Afghet, =) ehdQteu; 2} ot

S WAl ohe ARAPE 3A| S718t
I Qlny, offgt = Ql Al Edjuls Ve g FAY
= 5ol Alwshy] 9F vt dgvsel 2| A%

ofet, tiEAQ] HL7HER ety 7, LuAl A

Area)E SN 7180] =9EaL QeH1-6]. E3F o]<}
Ysto] Leflo] G2 7|, AAlo] 7l 2ol Fofid A
T AREE Esto] o] ASEE gAslaAt sl o
T o ZEs| GOl 7-11],

oM 2T dEs| Al Aol Zell dish A&
NSFaLA} ghey, 7|9} Al of 712 A vt o) v

% 9l

Collision avoidance multiple access

W
W

Beamforming

4
1.

Code division multiple access

(LR DofAf Zheled 4= l5zo] Alge) o] Al A, CSMA,

o oJgf3t 7|&

ul
olX
2
i)
<
e
i)
oo
o)
N
@D
=
9
eS|
@)
=
Q.
=}
0Q
jalis
ox
ol
off1

ZH5iAl] 714l St
Egk A 74 WAAE Bae ok of

= = % oH —S
AAs= 1M "y 7ol vt SAl o)A Ao
A el $9L P 4 Lol Yal )

Tx1 =
B

Cancelling

Decoding

Successive interference cancellation for V-BLAST
O3 2. V-BLASTO|IN 2| =xtA 7+ &7

I8 DolA 891 2 gio] Mgt sy olA /141%
o TS AAE A%, 2t AREAe) dAIAE B o)
2 olg §9 BUASE A7) F kg A8H NS B

ohe A THIAIA 7S Bal 8] 249 89S BT
=t



FH | HEEE 7S 2 e MAH S8
ob A7fat ATSIE ok 7H B9, (LS W H 1 S =
O Rt Al o A8A BelA] 2l A
G 5O A480 Sl S QT A o] 7o Tx 2
A 2R aAole] A2 seicelo] A= e [7-
1], 7P Roleti el 7iAlo] ZPHo.EA these] 7
NS B4 NS Golo] 4 A7 F 24242 EYmoR B <
ShA) Q31 Bk H]A|XS BASR whajolch o] oA 4] Y_
g 7VAle] Wik 9hls] Tk A 02, TRt B4 DoF = limsnr-0 2R
570 9 98 Hofol 4 Sak 7S4S QAL ol =
SO A 2] A 3 P 2 el Yl
askaAl gt} 53] S| Bl AkdAlCl A 7P Ee] A7 mate] HAo) o k92 SIS & 9lS0] 2 ZuE|ol
L oase} SARelAle] A o] 2HS wo] A -

gL 7]%0] ks AEeA el At
FRI Y5 AE2 AT ANET ek @A o3 2

Y T
C(SNR)

DoF = limSNR_HX) Tog(SNR)

33 3 K x K TEAE|L e X7 e

o] B Afrlee (1™ I o] AFojEn, Asiii
(SNR)7} & Oé‘?ﬂoﬂ/ﬂ Tl QY e S tEYE AR
735 3w of A o] 50] YleAE HEtTH1-6]. Sl
o 2+2r K7N9) Qtelus A 45 24 Artee Kol A%
Ao njshA] Hf, ol AHavte T At &
Fol §8= 27142 A = Qa2 fuiRteii-6].
e o2t 22 K-ARAR 2
(13 et o] At gho] Holsv] o
AREAL oA B o] AEE oS0l AeAE Hehdie A
3ot} W Aw7hEol ARARE Mo Qlsto] 4 Al

7k 10]2kaL ol st oiAlnt, 2 Al Mol 7es

O]:I _1_A_,

_H
N
N,
o X
=2
il
o
=
)
(e}
ol
B

o [7), Wb e 52 9
NHom ANAZ 4 G B4 7ol 3 Foli Hi
AL TR R ) 3 7S 2,

1. Signal Space ZHMdx=

714 ghdls| 15| AL Q1= Signal Space 7HAEoll of
3 i7H St} 7 *éﬁé%ﬂol A2 Aok éﬂ%@ [7 ]01]*1 Slgnal

4

=}

el
)
w
o
>~
>,
o
ofr
ol
I
>~
>,
o
N
B3
\I
=
120
24
il
o

SAE joIA Al 7

QA
o jr
w
X
S
b
gt
=
£
a

rx <
)
rlo
-n
=
1o
o
T
o>
o e >
il
\.h
1ru
N
N
i
= Ol’>
~
ok
i
i

H,v,=Hv,
H,v,=H,v,
H,v,=H,v,

span( 1Vis 11V2,H12V3)= c
span(H,,v,,H,,v,,H,,v,)=C>
Span(H31V1,H31V2,H33V4)= Cc*

upebA] (CLE 5)9F ol 7t

= 53l 4] AEAE

SAIERS: Zero—Forcing 43417

- T
B 2T 4 ek, o] A% 3HBALH

AUGUST - 2014 | 85



visy Hiivis:
Vos
‘2 2 "H11V282
V4
Hi Hysvysy
51 Hs, Dl
Ha; 12V383
aH23Vass
]
V3Ssg Hio Hvys:
P
H2 D H22V383
2 H32 2 \‘
Hjy1vaoso
His H3ivisy
Vészl Hss Hjivoss
7 = Hsovss
: 32V383
Ss Ds
H3svysy

38 5. K-AMEXH ZHIME 02| Signal Space ZHITE OflA|

& AFQ“OM NS RS AEd 4 JleER, 4/39]

i
=
;

S
=

N
35
]—(‘I
i
it
% 5o
i)

-4 Signal Space 7H]AEL- 9]9
Feahd K /20 sl A

o~
o>
met
>
i~
o
>
oo
ofr
o
_9,
i 1o

ok

4>
s
oo
o
olN
ol
ok
8
)

ignal Space 7Hd4
of Ag=o] 1 75
7|1 K-AHAF 2E

Qrelu; #hd& arefgt A-H8], ARSARE |
3 A1H9][10], &1 LRFAQI mIA[A] ]

oIt} ®3) Signal Space 7Hd4€
83101 2x2X QA HH 495} 9
=l :rL 3} o 7} < 4= QlcH12]. Signal
o Bl E Aok <FetE] 2| 9Fa Distributed
,14], Index Coding[15] 5ol 2-&5jo] 217]#¢l

Fe e EAdsto] I Rt 7hs /g QREAL ik

p

o3l
=)
TF

i

[e]
-
e
=
o
E)
ol
l—>
::2
ol

()

oX mx
2
T o
©
1o
2
1
iul
o8
<
o
2
rot

rﬂ th »

ox
s oo rlo 40

jizod
2
e
=
T
ol Rl n
pacs
—
.
2
a2
|o
=
A
kT

o O
SN
O,
rQ ol

4 o
E

ol[‘{

_2

o o

i)
©
rict
o,
=2
.I_4

~
o,
o
b
P

o)
e}
®
Q
@D
)
12
ox,

R
+
o
=
S
ag
)
—
w
—

2. Signal Scale ZMdXH

Signal Space {M]AHL ohA A7

A 2RI 4= Ql5zol, thekst 2ol A8 7hssict, skA|Rt 7]
&71% viH] Signal Space MiAE S 3l A

5t7] Slsid= Aol AlRtol whef #sh= Al
olof gttt &, FAlAdo] o]t Al S4%
714 Coherent Time©] £ 7-$- Signal Space
43} 4= Qi) E3E Signal Space M ELS oo AEA|
SO SAIRMHEE @Adste] dgstolof 5] wiol Al2E
A7 S7keHA Fle 01310_} SH2 sl 2st] $lsl Signal

86 | et 5

=2
A4 gl Hstol Agatet, nebq olejgt H4AE7] A)
U B8 % AT SAT 1 120 A8, 5 4 3
S5 YT 4 YRS W, olal T2E Fojo] v 4=

7 58 H=Alo] 755 Hof Ad Q] Coherent Timed}
|

T M ES Y 5 A [40][41). AN Signal
Space MAEE A8 SAALHONAM HHH o= ARgsl=

Ag Spal 271 ohy7] wiell A Hstked] 2 ofEe

r_{

QA AR 2P TS TR AN A 4
R o 2] O(log SNR)e]
AR ofelate), Sl ASEA Al2ge)

A O(log SNR) 748 2}o|
oI}, webd ARt Ee o

N
b

N

>
Jo

H

S

b

G YSARE KT F97h et
AL AQH Ergodie 7B Q1l) Aladpin] G
oA 714 AT §5 AU Y5

.Tl
S Dy

te {1a315>"‘}
1
o1
Sa Doy
AN Dy

t=¢c {274767""}

So Dy

7 6. AIBHE SAS 2 2-ABK} THIFE

(@Y 6)3} 20| B AT A AL S

chga o] Fof ek 7pgatet,

b

1o -1
{ for t=2,4,6,...

52k Ao

for t=13.5,...

|
S



FH | YT 7123 H AE2 ALY S8

URoF Sax AlEAIMY 2R AEAIE 59O 47 39S 5H
A9 A 12 9A] S}, shAuE = AEAIE 5ot
FUs AT wlE [x), X, |5 AN 242 Absid (2
AR SAGE XS FHA SAGLE X5 AL A 4
Alctol g ABAIZE FHAL AEAITEY] AKX S = Zh2)
o} Aot (A A2l AP

yi]=x +x,
»[2]=-x,

u2bA y [1]+ 3, [2]5 S8 A4l ArAlEs 248 4

U}, o] 2 ofo|tfoli= Rayleigh fading ¥} 7> AA| F41

ol 1= A8 7FskeH18).

Ergodic Capacity: #<+ o238t Ergodic {HMdAEE 55}
A 9 o= ol 2
o] SHEI 21, o=

ol A 554 A5 A Al

o= olek,

Sl 9 S @ Hok KA} 7H Aol 4] Aok Ergodic
HAA-EL 0|3 9-ARA) X Y 2 Secrecy Hobol| T B4
AGEQUTH22], ERE FARRE Aol Helo] Aol 2
AgEo] e Fdto] e AHshs 7ol AFE AT
[21][23]

Aot SAge s 9 AlARA 1 Fasp 2
7ol KA KA A Es
A0 At ciol} Wit o, e ek

™ DI o] o] T &
SA7F EAS e, o 23
© tpSa} 2t} 7 7| AEE 3 Al AL ot Al&wmn w
AR URE SAEES B3] Hgaic ojn 1% 73t 2o
FOAS Bl WA Eolo] 7F AFEAboA 7S

37H7P & 2719 Aeg ottt EAsHEE SAMHEE TE

il

otk &, 34 2t e
4/3 X}WE~ AT 4= oot FaEd [43] o gRbAQl
K AEATE EAS 7S o A2 A e s 9T o s
= Tk,
2K
K+1

Val  voo
7
Vil

3 x 2 matrix Gy P
Vi1
(EA| b
3 X 2 matrix
uj,
J8 7 MiEet sfefd3 7hdaE
%, ZF O ARAL 4= K7t S7VaHrs A e 200 =95t

et whebA ARgARTE ST

7 = HAES ool 4
2] 7o) O SUBES o 4 ik

2. LHSOtE|L A=t FMT

QAT AZolA szl T Bl AfES A

S 814 7]uiel chE et tEA B A
= ATsH B4 749l RS %@ He 714 7ol

ol A= ofo} TG

Duahty7} A O}Ui J:L]
i7H =g <1‘3‘ &t 7“)] 152

AUGUST - 2014 | 87



FH | ZHNEE 7SS 2 MER AAEH 22

A
=

e MRSl heE h 7145 Noge) AR 4
ek, ofeft Qi) ol Ao At S5 1Y
B2 ke, 2 thest ol el b 4 ek

Regime 1: max(M,,M,) > min(N,,N,)
Regime 2: max(M,,M,) <min(N,N,)

" H
M, antennas
1
N1 users
". =
M, antennas
N, users

33 8 0|52 LISAE|L HEat &

)

ARA 2 71A]=

213 otk 57} ARgA et A o2
0w, of

745 e S ARESE Zero—Forcing

o] 1)o] A4S SAIsH b3 L3l

ol
iy

7]

min{N, + N,,max(M,, N,),max(M,,N,)}

oA olo] 220 Ayt %@a e gkoron,
L [e]
R T

(19 9= M, =M, =M, N,=N, =
o (5 o1 2A At ), M =10 1 A N
& HEA7IH 229 A ieE AT oA o o= 3l
50| 1A= QFeLE pok ARGAL spof whef 2] 219] 7)) et
Aok, shARE (1" 82 3= dwhQl tha gollA

T 7IHE oA Selte] A9 Ares 2AE 4 9

At obx) ) ot

e

88 | et 5

Regime I:
ZF optimal

Regime II:
Decomposition optimal

General upper bound
(Park-Lee’12)

et

{ Decomposition lower bound
(Sridharan-Yu '13)

ZF lower bound
(Park-Lee '12)

Sum DoF

L L s
15 20 25 30

a2l9 M, =M, =10,N, =N, = NoI 42 z|Xo| RIQ:

3. Reverse TDD AJAE!

Ny users

T/Vosz—> (Wozi, + o:N;

My antennas

Ny users
My antennas
E —D-I;Vgi
—D-Wﬁ[q
(We1,-, Wem) B ’

1210, Reverse TDD CESOtH|LT MSEat 2t

5t ok S ) 2 AR gy ke
5ko] Reverse TDD A|AElo] zwulr Qi) [33-38], (19
10y} Z¥o] o]Al gk oj| A Reverse TDDE |4}, 2, A
A AL A, A AL sl AR SR o] 4

T Ao Atees vt 2ol A8 AATH 39l

T +T
d, =mind Y2t O e N e
max(V,,N,)

max(M,,M,),max(N,,N,)}

o714 T}, Ty= oh23 7},
T, =min(M,,N,(N, - N,)"
T, =min(M,,N,)(N, —N,)"



FHl | MR 71258 Y 42t AAY

0[0

2
(<)

A A A=
& EAH (OF 1) ey, ol FolA F AS W
F YA &2 sk AR S2AI7]H Single—Cell Lower
Bound, & A % shut EAAIAS 492 A A
SHA| Eict, whebA] ohgebEL dE et o] 44 Qheu AR
2} 3ol weba] Reverse TDDE E4FstH 274l A49%
WAde] 7hsstt,

u

10 g —-Ba--8---0
7
9t n’
’ 0
st ’E{ ’0-’0___@——-6
e '_G/
7t o e
8¢ <8
/;5
5 st PR ol S abl A Sl Sl b
s -~ -,
a0 7P
!, Ve
3'/I/® V,
Al #// -8-2-User MIMO IC Upper Bound
3, iy
i -w-3ingle-Cell Lower Bound
ob— . ; ; A A .
2 4 6 8 10 12 14

M

oA 2 Bue) ATEe RS N4 B
A ShHoRE &
Soh AR S0 TS 28T Y 7148

WA,

Acknowledgement
o] =2 2013d AH (v
AAe] A lE who} 3

2013R1A1A1064955)

[1] G. J. Foschini and M. J. Gans, “On limits of wireless
communications in a fading environment when using
multiple antennas,” Wireless Personal Commun., vol,
6, pp. 311-335, Mar, 1998,

[2] 1. E. Telatar, “Capacity of multi—antenna Gaussian
channels,” European Trans. on Telecommun., vol,
10, pp. 585595, Nov, 1999,

[3] G. Caire and S. Shamai (Shitz), “On the achievable
throughput of a multiantenna Gaussian broadcast
channel,” IEEE Trans, Inf, Theory, vol, 49, pp. 1691—
1706, Jul, 2003,

[4] S. Vishwanath, N, Jindal, and A, J. Goldsmith,
“Duality, achievable rates, and sum—rate capacity of
Gaussian MIMO broadcast channels,” IEEE Trans,
Inf. Theory, vol. 49, pp. 2658—2668, Oct, 2003,

[5] P. Viswanath and D. N, C. Tse, “Sum capacity of
the vector Gaussian broadcast channel and uplink—
downlink duality,” IEEE Trans, Inf, Theory, vol, 49,
pp. 19121921, Aug. 2003,

[6] S.—W. Jeon and S.—Y. Chung, “Capacity scaling
of single—source multiantenna wireless networks
withput CSIT,” IEEE Trans. Inf. Theory, vol. 58, pp.
6405—6420, Oct, 2013,

[71 V. R. Cadambe and S, A, Jafar, “Interference
alignment and degrees of freedom of the K—user
interference channel,” IEEE Trans. Inf. Theory, vol.
54, pp. 3425-3441, Aug. 2008,

[8] T. Gou and S. A, Jafar, “Degrees of freedom of the
K—user M x N MIMO interference channel,” IEEE
Trans, Inf, Theory, vol. 56, pp. 6040—6057, Dec.
2010,

[9] V. R. Cadambe and S. A, Jafar, “Degrees of
freedom of wireless networks with relays, feedback,
cooperation and full duplex operation,” IEEE Trans,
Inf, Theory, vol, 55, pp. 2334—2344, May. 2009,

[10]V. S. Annapureddy, A. El-Gamal, and V. V.
Veeravalli, “Degrees of freedom of interference
channels with CoMP transmission and reception,”
[EEE Trans. Inf, Theory, vol. 58, pp. 5740—5760,
Sep. 2012,

[11] V. R. Cadambe and S, A. Jafar, “Interference
alignment and the degrees of freedom of wireless
X networks,” IEEE Trans. Inf. Theory, vol. 56, pp.
3893—3908, Sep, 2009,

[12] T. Gou, S. A, Jafar, C. Wang, S.—W. Jeon, and S.—

Y. Chung, “Aligned interference neutralization and

AUGUST - 2014 | 89



FHl | I 71553 U 4B NAY S8

the degrees of freedom of the 2 X 2 X 2 interference
channel,” IEEE Trans. Inf. Theory, vol. 58, pp.
4381-4395, Jul, 2012,

[13] C. Suh and K. Ramchandran, “Exact—repair MDS
code construction using interference alignment,”
IEEE Trans, Inf, Theory, vol, 57, pp. 1425-1442,
Mar, 2011,

[14] V. R. Cadambe, S. A, Jafar, H. Maleki, K.
Ramchandran, and C. Suh, “Asymptotic interference
alignment for optimal repair MDS codes in
distributed storage,” IEEE Trans, Inf. Theory, vol,
59, pp. 2974-2987, May 2013,

[15] H. Maleki, V. R, Cadambe, and S. A, Jafar, “Index
coding—An interference alignment perspective,” in
proc, IEEE ISIT, Cambridge, MA, Jul, 2012,

[16] S.—W. Jeon, G. Naveen, and M. Gastpar, “Degrees
of freedom of sparsely connected wireless networks,”
in Proc., IEEE International Symposium on
Information Theory (ISIT), Cambridge, MA, Jul.
2012,

[17] S.—W. Jeon, S.—Y. Chung, and S. A. Jafar, “Degrees
of freedom of multi—source relay networks,” in Proc,
Allerton Conference on Communication, Control, and
Computing, Monticello, 1L, Sep. 2009,

[18] B. Nazer, M. Gastpar, S. A, Jafar, and S.
Vishwanath, “Ergodic interference alignment,” IEEE
Trans, Inf, Theory, vol. 58, pp. 635—6371, Oct, 2012,

[19] S.—W. Jeon and S.—Y. Chung, “Capacity of a class of
linear binary field multisource relay networks,” IREE
Trans, Inf, Theory, vol, 59, pp. 6405-6420, Oct,
2013,

[20]S.-W. Jeon and M. Gastpar, “A survey on
interference networks: Interference alignment and
neutralization,” Entropy, vol, 14, pp. 1842—-1863,
Sep. 2012,

[21] S.—W. Jeon, C.-Y. Wang, and M. Gastpar,
“Approximate ergodic capacity of a class of fading
two—user two—hop networks,” IEEE Trans. Inf,
Theory, vol. 60, pp. 866—880, Feb, 2014,

[22]0. O. Koyluoglu, H. El Gamal, L Lai, and H. V.
Poor, “Interference alignment for secrecy,” IEEE
Trans, Inf., Theory, vol, 59, pp. 3323-3332, Jun,

90 | et §A

2011,

[23]S.—W. Jeon, S.—Y. Chung, and S, A, Jafar, “Degrees
of freedom region of a class of multisource Gaussian
relay networks,” IEEE Trans. Inf. Theory, vol. 57,
pp. 3032—3044, May 2011,

[24]S.—W. Jeon and S.—Y. Chung, “Capacity of a class of
multi—source relay networks,” in Information Theory
and Applications Workshop (ITA), La Jolla, CA, Feb.
2009,

[25]D.—W. Seo, S.—W. Jeon, S.—Y. Chung, and J, Kim,
“Rate enhancement for the Gaussian Z—interference
channel with transmitter cooperation,” IEEE
Communications Letters, vol, 14, no, 9, pp. 821-823,
Sep. 2010,

[26]T. Kim, D, J. Love, and B. Clerckx, “On the spatial
degrees of freedom of multicell and multiuser MIMO
channels,” in arXiv:1111. 3160, Nov, 2011,

[27]D. Hwang, “Interference alignment for the multi—
cell multiuser interference channel,” IEEE Commun,
Lett,, vol, 16, pp. 831-833, Jun, 2012,

[28]W. Shin, N. Lee, J.—B. Kim, C. Shin, and K, Jang,
“On the design of interference alignment scheme
for two—cell MIMO interfering broadcast channels,”
IEEE Trans, Wireless Commun,, vol, 10, pp. 437—
442, Feb, 2011,

[29]S. Chae, S.—W. Jeon, and S.—Y. Chung, “Cooperative
relaying for the rank—deficient MIMO relay
interference channel,” IEEE Communications Letters,
vol, 16, no, 1, pp. 9-11, Jan, 2012,

[30]T. Liu and C. Yang, “Genie chain and degrees of
freedom of symmetric MIMO interference broadcast
channels,” in arXiv:cs. IT/1309.6727, Sep. 2013,

[31] S.—H. Park and I, Lee, “Degrees of freedom for
multually interfering broadcast channels,” IEEE
Trans, Inf, Theory, vol, 58, pp. 393—402, Jan, 2012,

[32] G. Sridharan and W. Yu, “Degrees of freedom of
MIMO cellular networks: Decomposition and linear
beamforming design,” in arXiv:cs,IT/1312.2681, 2013,

[33] A, Ghosh, N. Mangalvedhe, R. Ratasuk, M. C. B.
Mondal, E, Visotsky, T. A, Thomas, J. G. Andrews,
P. Xia, H. S. Jo, H. S. Dhillon, and T, D, Novlan,

“Heterogeneous cellular networks: From theory to



practice,” IEEE Commun, Mag., vol. 50, pp. H4—64,
Jun, 2012,

[34] M. Kountouris and N, Pappas, “HetNets and massive
MIMO: Modeling, potential gains, and performance
analysis,” in Proc. IEEE Antennas and Propagation
in Wireless Communications (APWC), Torino, Italy,
Sep. 2013,

[35] J. Hoydis, K. Hosseini, S. ten Brink, and M. Debbah,
“Making smart use of excess antennas: Massive
MIMO, small cells, and TDD, Bell Labs Technical
Journal, vol, 18, pp 5-21, Sep. 2013,

[36] K. Hosseini, J, Hoydis, S. ten Brink, and M,
Debbah, “Massive MIMO and small cells: How to
densify heterogeneous networks,” in Proc. IEEE
International Conference on Communications (ICC),
Budapest, Hungary, Jun, 2013,

[37]J. G. Andrews, “Seven ways that HetNets are a
cellular paradigm shift,” IEEE Commun, Mag., vol.
51, pp. 136—144, Mar, 2013,

[38] A, Adhikary, E. Al Safadi, and G. Caire, “Massive
MIMO and inter—tier interference coordination,” in
Information Theory and Applications Workshop (ITA),
San Diego, CA, Feb, 2014,

[39]S.—W. Jeon and C. Suh, “Degrees of freedom of
uplink—downlink multiantenna cellular networks,” in
arXiv.cs,IT/1404.6012, Apr. 2014,

[40]A. S. Motahari, S. O. Gharan, and A, K, Khandani,
“Real interference alignment with real numbers,” in
arXiv:cs,IT/0908,1208, 20009,

[41] A. S. Motahari, S. O, Gharan, M. A, Maddah—Ali,
and A, K, Khandani, “Real interference alignment:
Exploiting the potential of single antenna systems,”
in arXiv.cs.IT/0908.2282, 2009.

[42]C. Suh and D. N. C. Tse, “Interference alignment
for cellular networks,” in Proc. 46th Annu, Aller—
ton Conf, Communication, Control, and Computing,
Monticello, 1L, Sep. 2008,

[43]C. Suh, M. Ho, and D, N. C. Tse, “Downlink inter—
ference alignment,” IEEE Trans, Commun,, vol, 59,
pp. 26162626, Sep. 2011.

T ) 20034 GMCHElD X7 |RIXFESHE BaiAf
20064 CUAICHBHT A7 |RAISH BEAAL
20114 BI2EIAY N7IHKES} BaAl
8- 20118~2013H AYA 2XtATZ IS
.- (EPFL) LiAlEIT
}k A | 200aen TS Ses
x14
XA Q  BAEOR ¥HOR SNE

AUGUST - 2014 | 91



