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1 (MERRFE) B8R0 BaRaMLEE
Figure 1 (Color online) Separation architecture in hyper-cellular network

SEARRE, SRR Oy — R P AR e s WAV XD G S VERERI A 0 T B SR, AR B
LTt 0 DR /0N N X R oy AN T A b T AR 22 B AR B R 131 o 7 A0 30 U A CoMp 1)
i 2% MIMO B, 52— B/ X E] PN R R A R BoR. R b, 2 T3 2 f [l A A
AREFIAE S T E B RIRE SRR 2% B LR AL TR, AR A A SR AT e 2 MR 1 55 8 R R
TESE A B A A, A DR SR R SRAT AE R, Fuf MBI R BA IR KRR el /a. RIS, 72544
W g X 2% v, AN [T 5 R L ThRE, I HL R BB A 0 A T HORHEAT PR RE 0 B AN TN

AN H R R IE B 8 HT, SR  RE R AR I I 4 Bl S R SO0 ik, Rk =,
B NPTV 8: 5 2 1 SN 5 2% o 1) B AR, IR ki B I 2R I BERK, RN 45
LT RE R AL Bk B 3& MARAR SR (67); 28 3 4 5 i B3k IO 4% S S8 I 48 5 e sk B g 4T
KA, I HTHET BE ORI 25 IR A 7 IR 410 A B 32 3l A SREM AN B R 20 i 75 8 18~12). 7 3GPP i,
MU V855 S5 E I BRI 55 F) 75 SRAR AR O — S SE I S AN Fe VIR I A I 5 (0 B K, B e v B i 5
SRS B X GETHSE I 755K A TC 2 4 46 BRI FEAN LA 2 70 it BT b, AR BOWE 7T ARt itk
— B HBGHERS K.

2 BEESELEM
2.1 RGRHR

B SCHIT TR G 55 70 5 B AL O 2% i R A e e sty A TR R4 ) ot R 2% oty X R SRR U A TR — A
MR X 3, 5 ) S PR A AT AR TR B, S5 ALEE ] PO EE (W 1 BT,

(1) ALIBREIY . R AL SR B 1R 15 2R 40 vh o 32 i 5 TR P B IR s 22 1 T A B8 B P 34 25 N 55

. W P, AP A RN RIE RN R, AN dBm, 2
P, = P, — L(d) + Aug, (1)
Hp L(d) R 5EHEER d A RIAEBAIFE, Avs R P IIREE R, RSB #CN dB. L(d) B
BRAAFE. BIRSRETE X (AN dB). ANREZEVR Y (BAALA dB). 7£ 3GPP LTE &4 1, 2.0 GHz #;
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BHAD 900 MHz A BB AE AT 40 -

2.0 GHz : L(d) = 128.1 4 37.6log(d) + X +, (2)
900 MHz : L(d) = 120.9 + 37.6log(d) + X + Y, (3)
Hrp d RoREREE, X NIRRT Z 62 FINEIES A6, Y IRNEERN p B 500 i

(2) 78 i f oRbndE. 5 R8Ikl B P AOBEHS, HIE TMRLE (SINR) SRIFAE MATHERR N E si it . &
i el T R PP SR B, MR XA P RIS T B SINR 75 2

P{SINR(R) > 7o} > 0.95, (4)

Hrp vy = —1.5 dB, R A/NX 4%
(3) ML 25 75 SR bm . Mk 55 FE k75 PRk P BB b 25 75 5K, 759 2 AT BRI

P { S;;b Wy C > 7"0} > 0.95, (5)
Hrp S FoRRFRHLLEE, N P, Won FoRm—NRIFEHIH G, C R FIuEE.
2.2 HETHIErgEFEER
{EASF B B2, TS I 85 35 0 7 A5 5 P 45 w0 R AN BEA R LT 20 BEAE. MR Bt L 700 il ) 4 A
WAk BB R (VA T D), V998 130 W IR IhEE, Rl FeiR &, A T T4ReHE, A
B e Y Rl R AL G 2 ks, B — 2 R Ik R A SraR (it n 578 i, (HLL 2 3Rl v FE R /D e
B, HONTESEGEMERF P IMERERE K, M S0k B 7 I S AT R DA R X e TR oK. AR E T
EARTH HIREFERETY HEAT LM NERL S, 15 2Lk 5 4t HE Th R P, A B SR REFRE P [ RR R,
e —Fh T LA P REFEA T
Py = kP, + b, (6)
Hr p, M P, IEAIE S dBm, k = 0.618, b = 26.1 dBm.
2.3 SEZEDH

XL S S MR R R (5), TEMT-FRISRERCE C. Bt P A 4208 R YRR
FFIRMSEON X 1) Poisson sidRE (PPP). Bkl 55 2wl i 725 34 0 7 ot XN S 80 A, 1) Poisson
RIEREIAG, Ny Al S5 b AN, W N, ~ Poi( A miR?). PSR

JT¥ Ex.y [logy(1 + SINR(r))] 27urdr -
TR? '

TP 45 306 1 78 55 X 38N Voronoi ZNMX, BEHAS Voronoi [HFRA S, W FHUTALURE R %5 B bR BN

C:

f(s) = % %(8 t)% exp <—;s)\t> A (8)

YHE S I, — AN SR RS I AL Ny RIIMEA AS B Poisson BN &, HAEZ AL AR
o .
> 4 A Tz

G(z) = /0 exp(A(z — 1)s)f(s)ds = 3153\/3 (; — )\—t(z — 1)) . (9)
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Ny 734 T DOl G(z) K452
G®(0)

B{N, =i} = ———, i=0123.... (10)
PRI, AT DAHE S H Aol 35 Jk i ) B AN T - 380 Oy
_ oo e ue%v%PN(et -1)
Cy = (logy e)ﬂ)\t/o /0 exp (—m)/\t - Povcs ) L(v, t)dvdt, (11)
Horf Poyee AMESS ISR ST DI, R L(v,t) N

oS] a 62 5

L(v,t) = exp (—ﬂx\tv(652 (e — 1))§ / ) u+@B-e Q)Z + 1du) . (12)
(3 (et—1)) @ (1+wu2)

EXRER B M S INEIER B S SRR LR, BUrfid T
E = E [Nt] SperprbCu. (13)
Ptotal

2.4 M EEIEH BIEMIRIR

i 55 0 24 ol 25 DR 3 A, BTN 6] 555 0 . (01926 X FO SRR R 1 R 2 TR
Tl R MEE, SEOL SRR T0. (It R4S %, BT 2k 77 2
Sl 55 LSRR, A H EL RS AR R0 7V, 50 B — S . M 5 SR 35 B 0k 5
MG 2 I B, 6T 1ot B, S A3 B, SR 28 Mt 5 6 HEI AR G A ), 0
SRR 254 0 e Al 25 B O FF . AN R B8 S B B BN A L. S,
FESE 2.5 /NHY, 4 KT LR 0k 45 20 1 108 1 .

RGHIMEARE T, P RS HO Ao 10 PPP 445, Tk % 35640 M S50 Ao 1 PPP
M. P HIBIEI N A A B, NI/ R RE, T LU T B e s Tl S5 s
M Avo VR Ar. PEEIT AL (1 — Do) MORESRBEHLE AL,

WL S5 MR B RS H N, BB 2L 5 R T R M BESR. FT RAL g R G MR P
RERINY 55 HESE B RERVAEAL, B X = qho, A = Ghvo. RIEE, 24 FH P B8 REAS LA  CRAT, 2EARIE IR 25 70
O, S 55 B B A A i 1 0 T LA
Sprb
Ny

min ¢ s.t. IP’{ Wb - Cy > ro} > 0.95, (14)

o ¢, 7R (11) gL
{557 No AT X S0 BRI R AN RS TP AL S5 HE b B 3 B 2 LG, B X = 2o X = 2 =
. UL, 1R ALK

min ¢ (15)
7 .
7 2 K . ~ ?
3 1 (54 2i)! A
t 2_ | [1+— , — >0.95, 1
° <;+/\> (+15;i!(i+2)!22l+2 <A+;> ) 0.9 (152)
EEP K = |_kj7 )‘:q)\()a )\t :a)\t(LXO = )/\\73)7X: %t = %\X07

k= Sprb . Wprb . C’u
To ’
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00 00 2 a 90t
22 —1
C, = (logze)ﬂ)\t/ / exp —nvAt—w L(v, t)dvdt,
0 J0 Pout,t

o0 «@ _ 52 o
L(v,t) = exp (—7{)@)(652 (e — 1))§ / , ut+ B Jur + 1du) .
(G

et-1))"4 (1+u%)’
Mb 45 FE 3k T 2 B AR (14) AT LUEE (N, K) > 0.95 SRFE. & P AR & Uk WF:
Uk =max {X: U(X\,K) >0.95|K} . (16)

FEREL F(\) RARE K, 715

Sprb . Wprb . Cu

F(\) =k = -

TR LB R T A1 AR & Uy 16 8.
RNl JEI 2 R I E, IR R U M K Z RS R ERA R R R Uk =
0.48K — 0.33, #UA R 0.997. @IS L EAU: Uk = 048K — 0.33, 21 (15a) 7] LLEE KR R

{(\,K): A€ (0,048K —0.33], K =1,2,...,23}.
ORGSR Uk 7T DOE 6 e 1) O R0 R BOR VRS, A T4 1720 b, AR AR IX AN S AR AL 1) it
FEJTAE. SR A, AT1F W e B
EIB1L XTF B2 M P IS Ao 22N gho (0 < g < 1), NIEMZE S REFER /N, N3]
ARHRMY 25 36, b 55 0 2 B BN A HUM Ao UCECA @0, WAL @

Y U
( 0)(17 AK°<q<1;
0

Uk, (17)
Ao
KmZKo—m, m:1,2,...,K0,

G=2/ X U
1 ( : )q, IF“l(Km)% <g<F Y Kpna)
0

H U = 048K — 0.33, Ko KRl W AE (15a) k45 2l o 1 e K H 4L
RS RE 2 R, Mk 55 SE AR F P 2% 5 00784k, i 28 PR g AT 3 o 1 1 2

2.5 MBI SEILERE

FiL P HCR B R WFAE, (EAK I DR 7, P S O R R e PR 7E 0 3 0 B
I 24 AT P WA ) RS, 7 L A0 AR st S B 2 S T LR S RE AR AL A Iy
A PR T ORI 25 S S FL RS T2 A N T i K RS e %5
U B R LR, 44 P AR L T, MR IRE, % SR R b 55 55 A
S TS, S R LS

min E [Nt] Pin,t (18)
st. A=, (18a)
Pmin < Pout,t < Pmaxa (18b)
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2 (MERFE) LSEHENEE (BBNITES) vs. AFNEE

Figure 2 (Color online) Density of traffic BSs (adaptation) vs. user density

P { isrb Wprb : Cu = TO} = 0.95. (18C)

R 2.4 /NI AT, AT S
E[Ny] = mr? ), (19)
Pt = 0.618Poyt ¢ + 26.1 (dBm). (20)

Rt H bR R EAT AT N (Pous,o) ™01, RIS N 2 2.
EIR2 T O, FEARI R RS, 3N Ao I, D9t/ MU TIFRE, ZEuk i it 4
W TIZEN Poutt = Prin, SO B FE 05 FE T A2

A= max{)\o ,JF_l(K*)}7 (21)
Ug

Hip K* = min{K : 3& <F(K+ 1)}, K = k|, Ux = 0.48K —0.33.

3 MEEHATESREMFTPRR

SEPRIEAE ARG T PUREE I 1R Zh A A4k, G e 221 i A JE 26 9 4 o I Rl I TR) Bl 238 10 R Hoxd e
2R 190 2% P8 BE R S IR RN 1 LA 10 L. SRl {5 P 2% Dy A i D4 Rt B8 se BE O, e ) o B
ANEAZS), DRIk L A I 1) P AL B T AR R B 1. BRIl B, (B LA S
FEARFNE, BRI T B0 T IRAEAN R B K B T R AR R0, BAT I (e A DG, IR HiH
Koz FEIBLR AL U0 RAL S AE T — I BRI, U oA AT R B R AR 12 R I BRI, e B
SR X AR G0 R OIS SE. 2757 P 2 5 W FE WM E AL A i AR IE SR 4 (DTX) PR T
(R RIS SEANRERE, AT 1 T PR [RIAR SR X Jay I S8 AR« JR) S SE AT BE AR 3 P R 4.
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5 BT S SEE A 3 FRD 2 19X 2% o — A1 R Dt 1 2 1 H A A% A — A B B P 75 I B, S a2k
S ) — T A RE TR A, FEub MEAR R R SR B AL E By B 2 AN R 2 5 08— DR A
s, RS B VERE. ARSI Poisson W4, A% 40X~ 42 =) & I 428 A RE R ) B2 . 1 A
RIS FEEAE, 70 A B UM EAN AR PSS (128 JR B A AT RE R A AT 3, IR R BN € 1 45 i
BN, PMEAAREFRART- 2 R I SE IR e AL

AN, RS DTX B — Mg B30 3R M RERU A BOR. AT FUAE SR A S
BREGZEAE T, SEFHBENL DTX SRS DE AL 574 0 25 RE R ] R JR) IS SE 52 SO e B sy 1% i T 5 14
SIS Ta]. AL, X R AR I A (R 23T A RGN RE SR 7 AR A A RENL LR, e —
e s eSS TR B SEAN RERL, JRAE SRR R R T A ARIE AL IR e B as R, WA
B R KRG SH —— BARHURER T B AL (ST (SIR) [TPR DA ARBRME S S50 & 4t
PERERISZM. LA, 7053 25 FEARH A A el A il X3, IR 1 S KRERUINE RIE K. &), i K
FNGP AT 2 RIS 7R 10 AEARH A X3, A FHBEHL DTX SRm S 1M 23 BRI AE R4 BL7E End 8 X 3, {5 FH B
HL DTX HE0BE PRAEA PR R A 28 5 i BE AL

3.1 RGtER

(1) PMENLEI T B R GARA. I SG I 0 A E B A B Poisson il #E @ = z; € R?. RESE
IR (L) BT8R o, — AN T RIENINL T 2o, BIL, R = |zo| RIZX—EE RS S5H P2
I EE R, FEREA i i R, 2% B3R S AR TR AR

NITARACER, B PTG Rl ik D350y Py LI 28 v (1) B 7 ] DL 20 B T 45 20 1 S5 ) ol B
B, BRI BRI At o ABSARIRFER T, £ Rayleigh T8 T, % 3 hep ~ CN(0,1) NIER AT,
Hrh CN NE Gauss 700 #E—DHh, RscRpEEREA, AR RS, 3R B 7 e, (HEAH
I RRIE], ZEv% R TR ML RN AR 5

FEEWHLAL, RAMET L (SIR) TRRAEAL, Bl IRy 0. REE T Ll 0, el 5 EL 2 18]
¥ LA logy(1+6) bit-s—t - Hz ™' IARECKAE . JobriE AL BE, K E H0 60 1E 4 75 2 — AN R 58 i fE i,
VU B A S (K B B/ W At log, (1 + 6) bit, JLrp W gy o

X MEES, 4 A N Poisson RUSFEHNALT o AMFELE DL R P SN EE 1) n A FoAth JE
RS ERE, 2 o0 = 0 I, AFERMIMERELS, BB HORER IOV AR MEL . 5 LA,
EEE 7RI BRI B A P RERREER T owo LAAMAETRERBR RO, A TR T S 2>
B AR, B RGO R EREEERE (backhaul) FIERAE )€ AL (perfect
synchronization). AL THMESES A F I ERR b RALHAH [FUE 5 5 5oL, Sk aE 555
WKEZEM, T AC WP AT PR RES, T BARSRSL R, BRI B i
Jr A REN.

FEJEA ST LU ZEAL b, o] DL IR BEN AN, ANk — ek, 2% B BR ALOHA Wi, fE5F
AR, AIENLKG IR p BORBEE A, WnJe il B 5 I, SORNUATI DAREZE p BALER 0. il
HURAE S (oblivious), RIFZEYSIHL AR RS (AR 4 BT WS R 915 510 AN 25 18 2 Hi i EL A5 2 1) R AR

FERF AR, G A FIRAIENLRIN DI p KA RIEOE B an oL, B RN AR 1—p
BENFRBRES. IBABTBR & BSOS T LR %R

2
erA P1/2|f17|7a/2hx,k

SIR == bl
P TS ene Pla[molho i PI(x € @)
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Hrb @), € @ AR & IEEERES, 1() JntER . YL AT B SRAIR ad hoe 4%
ToLk ) 358 ) B Al 5 I 4 45

(2) DTX FLHI TR RS, ER RS NGy K DMHSIME R, AETRIE £ K =
{1,2,... K}, AFZEESEFEEEL Aoy ALRIIE p UEKBSEBHFERET ap (o >2) SFTIHA
[l 4k 2 vl ) Ao B BN SISLRIAE Y Poisson KR (PPP) @y, A4 @ = o Ok RRE K Z
SR b B I PP A RSt (B A, T Bl AN P S s G B PR R 2k

ARk, BRI BALT R A 0 € R? RSP P NATPERE. X TR0 25 8 Y 10 Ak
W B ARTRERATY, BIAZ T o (056 & R3S A S S LD ARARAEN | () = [lof| "%, Hh, (o] &
AR @ BUR A o WIRRSRE . ABA T AR 3k R MOFE 2 (IR (] _EAR BT, H AR S AR P45 £k
oA (Bl Rayleigh ZEVERE). & he . NFEVE o 5 MR S5 BERECE N R ¢ 00 B FK D 3R 5898 R 4L
H T A I A il P AR R, RIS RS, (55 R8T PR X K.

B FE AN T He vl 5 Y ORISR A L RIS d v SRS S R (RSS) Sk (RN
n =0). Bk, JRE5H0 R ERTME A

k = argmax pjl|z;ol =, (23)
JEK

Horp, ZEE RO EMEIUR, 250 FoRESRS j R P EER MR P f il B vl A (0 5

R HPALN B ABENL DTX SIS @ AR — K Bernoulli 45, H TS E ¢ FoniRIRAEZR. B
PR, 5k RIS R BT ARBRIRS RN G, A TIEERIRES IR 1 - ¢, B EIAH
FARNL T RE 7 AT EARI R (RIS (R A2 A A BATEACIZ ). & @y AR ¢ 5 K RIS ERIE S
B, B POERRRIEE kR AR, WA P R ¢ I

L= > pihea il T (@ € @54), (24)

JeER x; ;i €®;\{zk,0}
;g\:':':', I() %TE%IXI@, It,acjvi £ Pjht,mj,i||Ij,¢||_ajz($j,i S (I)j,f,) SN T FERTBR ¢ SR I
T, Rk, SR PR BR ¢ JERE RIS & ZEEER ) SIR M
pkht,zk)g']ﬂ];ak
1; ’
Horp ry R & EERR RS I SRR
3.2 MR SIS IE S 4

(1) PAERLE] T BRI SE. EANTT R, BT AE (mean delay), 3N D(n, p), e n A
PMESESE AN KL, p BRI BRI AOEMEAR. FTNAR jt A1 sil REFR M EALSAERER A L0, n =0 X
R AROMERIE L. X T oL, RERERIA XA BIMIREA T 1/(n + 1), BUASA n DIMERESS
By [FIAR AN, RE RV AERE Y B SE I ) n + 1,

1 Wlog,(1+6)

SIRk’t = (25)

M1 D) Pt (1—p)-Po + Pr (26)
ARPMER LT, A B (R ABER p BURIX, %508 AR @ I, Aldm ISy
P(Cy) = pP {P|ago|—a|hgm,k|2 >0 ) Pla| e’ I(x € @k)‘cb} : (27)
z€AC
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M T3V R AL ho e SYMSLIRI AT ROBHMED 1 RO AT BENLAR &, Rl

P(C<I>):PH {HMJZW+1—?}~ (28)

zEAC

FrEAAE MR 0T 1P 24 SE Dy

1 1 »B
20 = () = e () 2
HH, B = MR20°C(68), § = 2/a, C(8) = 1/sinc(9).
FEUMEREDLT, SEgs Tt 28 1Rk 5K

1 %0 0K, .
Dji(n,p) = */ exp {271)\/ P rdr}e—’\“di@"/\) [T (diddy) (30
0<dy <+ <dp <00 4, 1+(

D 1—p)0K,r—«

Hp K, = (R + Y0 d7 )L X TP BRSO, Daa(n,p) MERERS EUHE, XK
K, B#N Ky =R

(2) DTX ML N B JRFI GE. AN Se s S Ay 53 Do 2 v JR) NS 28 1) — ek =0, IRt — 28
LU IS T N B A S 46 R R BB AR A AN I B 2R W, ) B A R e A T — IR
7. JR I E 7€ SO HCHE 0 R D) A% i i 3k 380S0 e 75 1) ~F- 255 1) (BB E H ).

2 Crjo RRLAEBSHL vy, M AUEHE @ AR BTN HAE. BT D S AT AEAN [R] I BGUAH FL S,
AN FERHE R4 I s (Rl FE AR, K SIR TTRRAE A 0, WILL v F1 @ A2 0 e D A& ik 22 ]
TIANN Pr(Crjo) = (1= C) Pr(SIRk, > 0|re, @), Feh, RE 1 — (o BIAFAER i T FE 05 b TR RIRES
(B IEHHE) BIMERN 1— ¢ B, 285E r M @, BRIMER T KN BB H Aye 2 —MMER
Pr(Crjo) ™" HJLIT AR BENLAS . SRR PO B0 &k 23638, RIS XT ry A @ SR AT 155
JRI I AE

1
Dy =E 0 (E(Agja)) =En e lPr(Cm)] . (31)
A P 2 RIERER— A2, RS SR, Rt 4t Ay
D =" ADy, (32)

keKx
b, Ay FOR BB PR kRO R BRI — LA T A, BT AR Rk b T
TETORAS, B R A HE . R R BN I A s 2 SR IS S, T AN 2 FIE B AE.
SRR AR SE ) eRIA I, HARIE RN TR AR B N AERTIE py B
AR T g PLRARIRMES ¢ FRIFEMI.
EIE3 (RSB R ML R, IR BEAL DTX SRS, JUJ5 R 5E

K QﬂAk o K ;i é% 2ap
Dkzll—gk/o rexp [;mi <p;i> re (1= (1=¢) 2 (G, 0y,0))| dr, (33)
e 0
Z (¢, a,0) :/1 mdu (34)
j
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SR IR 5 TR 45 PR AR, %R LU B . XTSRS A, A LA b A Rk
2, F HL NI L 5 4k 0 5 A 35 70 FT DASRASAR 22 S48 10 407 45 51

LT 2 (o) = o B {G) = ¢ B Z B4R T AR IR H ], U= 300 42y

1 1
T1-¢C 1-(1-0Z(a,0)

JR R SE ST T S AN 2R py RIBEE Ny, BT T4 2R K. IR 0RE 24 B ATLHE by St
BRSNS R AEANAE . ELUUARRAN T 4 e, P IR g e ) ) P B A, WA T
I RSS; AR, A PO IR E KN X R T4, ik a b, S AME B TR, G SIR Sl
PEAS 2 R J9 B0 B0 2 Sl T 2. A, B0 2 (¢, 0) 2 o BISTRBEIRER 3, IR (35), J7 B4t
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Abstract With the explosive growth of wireless data traffic, the energy consumption of wireless communication

systems is increasingly dramatically. This has become one of the main sources of global energy consumption. In

order to reduce the energy consumption of wireless communication systems, this paper discusses resource dynamic

scheduling and optimization methods in hyper-cellular architecture. Specifically, we model the energy efficiency

of separation architecture and propose adaptive sleeping strategies for hyper-cellular network. We then elaborate

on the tradeoff between latency and energy efficiency, and simultaneously optimize energy efficiency and delay.

Keywords hyper-cellular network, energy efficiency, delay, Poisson point process, random DTX

589



PRSI S 2% SR Eh A L S A T

Yi ZHONG received his B.S. and
Ph.D. degrees in electronic engineering
from University of Science and Technol-
ogy of China (USTC) in 2010 and 2015,
respectively. From August to December
2012, he was a visiting student in Prof.
Martin Haenggi’s group at University of
Notre Dame. From July 2015 to Decem-
ber 2016, he was a postdoctoral research
fellow with the Singapore University of
Technology and Design (SUTD) in the
Wireless Networks and Decision Sys-
tems (WNDS) Group, led by Prof. Tony Q.S. Quek. He is
currently an assistant professor at the School of Electronic In-
formation and Communications, Huazhong University of Sci-
ence and Technology, Wuhan, China. His main research inter-
ests are heterogeneous cellular networks, ad hoc networks, and
stochastic geometry.

Fu-Chun ZHENG obtained B.E.
(1985) and M.E. (1988) degrees in radio
engineering from the Harbin Institute
of Technology, China, and a Ph.D. de-
gree in Electrical Engineering from the
University of Edinburgh, UK, in 1992.
He was with the University of Reading,
UK, from September 2007 to July 2016
as a Professor (Chair) of Signal Process-
ing. He has also been a “1000 talents”
adjunct professor with Southeast Uni-
versity, China, since 2010. Since August 2016, he has been
with the Harbin Institute of Technology (Shenzhen), China and
the University of York, UK as a specially appointed professor.
His current research interests include signal processing for com-
munications, multiple antenna systems, and green communica-
tions.

590

Wenyi ZHANG received a Bachelor’s
degree in automation from Tsinghua
University, Beijing, China, in 2001, and
a Master’s and Ph.D. degrees in electri-
cal engineering from the University of
Notre Dame, Notre Dame, IN, USA, in
2003 and 2006, respectively. He is cur-
rently a member of the faculty at the
Department of Electronic Engineering
and Information Science, University of
Science and Technology of China, Hefei,
China. Previously, he was with the
Communication Science Institute, University of Southern Cali-
fornia, Los Angeles, CA, USA, as a postdoctoral research asso-
ciate, and with Qualcomm Incorporated, Corporate Research
and Development. His research interests include wireless com-
munications and networking, information theory, and statistical
signal processing.



