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Bayesian Blind Detection Algorithm Based on Multi-User
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Abstract: In the massive machine type communication, user devices are allowed to randomly access the
network and transmit small packets occasionally by grant-free transmission. Correspondingly, receivers
are required to perform the blind multi-user detection without scheduling and pilots. The Bayesian blind
detection algorithm based on message passing can solve the above problem, but the parallel iterative
calculation consumes massive computing resources with high computational complexity and unstable
convergence. An algorithm combining serial interference cancellation with Bayesian message passing is
proposed to improve the performance of the blind multi-user detection. By iteratively reconstructing and
canceling the interference of correctly recovered users, the signal to interference plus noise ratio at the
receiver is improved, which enhances the error performance and reduces the computational complexity.
Meanwhile, the convergence stability is promoted by damping and re-initialization mechanisms.
Simulation results show that the proposed algorithm has obvious advantages over the parallel Bayesian
blind detection algorithm in the blind multiuser detection.

Key words: Bayesian inference; multiuser detection; message passing algorithm; serial interference

cancellation

i, 2022-11-19

EEWE: EXAARRAREETIH (61971062) 5 btk L K2z - T E RSB 5 Be e Q8 Fo 5 3
EERET: B W(1997—), B, Wit

BEMEE: TR (1980—), 2, MI#EZ, R0, HEH . sizhongwei@ bupt. edu. cn,



2 Sl AN AN

547 &

YERS 5 AU Il (5 &R 4t (56, the fifth
generation of mobile communications system ) ) 3=
BN s 2 — KIS A 5 Tz v
TR W 22 48 HH A R RS BRI R S A, TE

— 3 5, JEIE &2 Z 4k #: A ( NOMA, non-
orthogonal multiple access) £ A 12 ¥ 5l A BF 58 #4
Mo b AL NOMA A% i B R AEH P F Bk
K AR T 2 s DA ] | PR AR 2R 4L S 3R 45
DI R BE WSS RRAUE R G ICH X
R P B s BRI 0 FIBEPL AL fay , AN s 25 JoER Ak
it it 8 3o A P Al R ST M

SEHL AL NOMA A4 3 GE A AU 2 7 22 4
BT A R RICR . kXt ik 45 5 AT
REHERI DIy A SRR, Ak IR N Ah2p 4 1
G T 2R E SR, N iR 2
FEGFRAT) T4 BAL 3 5 (MPA, message passing
algorithm ) %, Abebe Al g Al RS + B
07 R R AR B, T RO T R 2 A2 1R 1 1Y R
ERPEIEAT AL B, (H R R 1 2 o Ll R 1E
S, Jiang % BF T B A AL FE A PRSI £ T A
A A I, A T 30 0L T 8 A% 3ok B 12 f S 3 03 g
BregZ PRl EAC SRR B B 28, Zhang
S5 UBRE R IC AR G AL NOMA RS8BT DL 7
ML, IR H Z Rk, A5 4 4% (BP, belief
propagation ) >R R 25 F AL BE G A5 S Ak TR, R
EYERE B HEA —E I BT RN 2 2R B R

HUSIA TR E
R e JH B NOMA &k g st $&th 7 —Fh 2
G BT T 4 K W ( SIC, serial interference

cancellation) ") F D1 -7 MPA OB KB 2%, %5
PR AT SO T B, DUk 1A B B AG I ]
FURYAL IR X AL BB P AT S A S T
PLHCTH AL, 325 T o i 45 T M L ( SINR,, signal
to interference and noise ratio) , D\ T 38 50 46 1 GE
ﬁl/\ SIC HEAT R 7 I B AL 4 T A 4 i e 1Y &

SER AR B, R 1 I B AR 8 P BT Y
KBTI A S AL, i e T 2k AR SR
R B 10 L, i 1 A D B ik e 8, JF g i 1 H:
GEIE. LRG0 B S AT A T S B R e 4R =
FPE TR 23 R A M R B[R] B R AR T 2 A v
A5 S 2 BE I e TSGR B

1 LE17%AE NOMA Z41ER

KM AT R0 NOMA R, kik i &
PR TUR AR (CRC, eyclic redundancy check ) |
VAT KRS EY S0 (LDS, low density signature ) 5 £
IRPE MO AT ARG U AT, TR 1 TR

[ A1 > cReE R Al |—{LDsy 5
| Fﬁm IO | u‘flﬁa-l |—>|ms+ﬁ$ﬁ

|FﬁF'K |—>|JJu(RLmA|—>| ﬂﬂﬂ |—>|LD9%7
-
= S A
<—|W|<— éﬁﬁémﬂ {u
F 1 EATRINE NOMA RS

ARG N AT U AT, H
POE P BB K, B BB R FH P B L2 A
s, % R G0k M ad 800 7 XL 2 F P & 4
TR, BN < U R #: A P B F B
L T A — I B B D F P 0 R
M 10% B K<U, £ EE SR BIEH P k
(R4 A LU A BRI B, , Zead R IS A5 B
J LIRSS x, e C' Y P E AT S5 x,
I WAL A9 LDS FE4 s, §7 R E] N AT 0%
o LDS JP | B i i TR A B, AR
RN, LDS JPG R SRR S =[5, .8, ,-
sulo 1&&1§iﬁz§~4\§ﬂ%ﬁw\1%%xﬁ,i‘itlﬁz%%
AR

Y=GSX +W (1)

Hi X =[x, ,x,,,x, ] WEEFFHEE, 55 H
ALY = [y,,y,, ] AHHEEES
HilE,y, e CH' G e CV N FIERLRE, HIOTER Iahisr
W] A5 9 52 s T AL S 1 IRAA CN(0,1) s We GV F
RN e T T MR R

SRR Pk b i S e

A

HPA L BI AR E Z = [zl,zz,---,zK]i":zﬂ?K/l\?%f(
WHPTFS 2, e (1,2,-,U}, L, 5 n AT
S kAl Eﬁjuﬁéﬂ‘jﬂ

Z gnkSn kX T W e{l,2,--,Nf (2)

,\rﬁ:g",kjﬁb%iﬁﬁﬁ)ﬁ 7 AR5 0 TR MR IE
WaER s, G 2, BB S LA T 0 AT
AL E R B w, R n AT 2L B R 6]



C AR

B RS T Z P AT T R D R R N 3

i, Hw, ~CN(0,021,) 00 HWEFE YR T, KA
FERE 388 H A7 T 1S 5 A 050 81 i R B VR SRR
(EEENE
hn,k =80 kSnk (3)

2 FHITRMETE&NE X
2.1 EAR[FE

X B NOMA RGEum 25 1E 5, IF
A7 DU et S0 5 R 0 B8 A1) DU S0 HE BT AT MPA 3647
ARFH DL S T A AR AR R B R

b(z, =u) H

YOS BRSBTS RS E A e
B SR RE B A, DRI >R AT MPA 3£ Q& T, MPA
SIS1IEE VA <ol e e I P R S R S Y O e o
PN iOB e INEPSR ev iy a e
2.2 BEEiRE

FEAT DU 37 5 A I B3 9 3 1 PR - IR gk A A e
I3 RANEARFI N EAPIER 53 o SRS R SR TS
FE P HA I s P 0 Tz, X R A v
TEHF u BRER N

1 - Sn,u )f((),rn)’hnyk ’vyh"'k) + sn,lf( rn)’hnyk ;nig"'k ’v}h”’;‘ + ‘vg"'k) :I

Bk,u =
2 RBER P RS, 7= 11,2, ,ul sf HE
1o T A3 A AR 2 B R f (s m,w) ﬁ/zi x T
R m, HFEN TE’J%%?%T“{E sb( ) NSHE
G sm, 0, v, O MPA R[S AL E
EWE ,—»%‘nHé}ﬁU%%/TE [543 R L%

FIFHTSAE I P A BOE % B, B S5 AUF E 1Y
fliiHE N

<h A>b hy ) =
m, m 1 1 -
2 By.s ( iy e ) ( + ) y
= - - —
} uk €Y vhn,k vé’n,k Vb Ul-’n,k
f( mhn,k ;mgn,k ’ vhn,k + vé'n.k) (5>

Horb 0, WA {LBHL,
PR P 0 S5 X L BB R
P =, 19520, 1S g A

flgsm, v, )
Bk,l,q: S (6>
Zf(q M, ,sv,,)

Horb xy kb5 RIERES
BRI SO R AT R

Tl M T E T — R HER

WSEV T, BAASEOT RS WSk 8 ]

3 ETFSIC mHETERNE X

3.1 SICRiE

FEAT DU S 5 A IS8 T e A 22 P A
HAEAE—E SR R FE TP R ST N ] L i
PR, MPA 5388 3 B A SRHRY s F 55 28 A i AR
e, FHEREE KREMERRATE, e
PERE S E AR LT SIC Ay DUM-ST S R U ARk

=1
2 b(z, =u') - 5 S S e S -
u'e z (H [ (1 S )‘f<0;mhn,k ’yhm) + s"vu'f( mhn,k ;mgn,k ’Uhn,k + ygn,k) } )
=1

(4)

SIC S —Fh Z HI PRI B A 8 AR 3l B 4
JP g SINR HEFF , A i BRI BR 22 1
A4, Z R SIC RN AR A 2 s,

?%‘d%ﬁiﬂﬂ}—»[%ﬁzéﬁﬁbﬂﬂ]—{%%i*@
w/ﬁﬁf}{ﬁfu munmem—ﬁwm

¢
i | st | sl { 52 m

E2 SIC Jifs

BSEG FP 2, Irik gy 5550 s, , (5 8 1
N g, FIRESN F, WG 2, 19 SINR

H_H
S.8: 815

PSINR,k = F

z sg + 0l
ik

FEFAT DT E A Bk S P R TE
JE R, SINR A Jfe (A DU i B e o vy, (R A 4e
FrIA2 A s P, P ) oA Bl 26 A
b FESINR MELMEF, 7E SIC AR5 s sri
RO P B RE T BRI S i T, T R
15 SINR I INE 5K s D 26, 7E P+ &, SIC
TR BRIE bR T2 S Z M iEd, B3 T
718K UL ARSI PR 1) SIC SRR
3.2 EFSIC M ETEKRNE X

FEECHRASIN B Bz, A 4 A 31— 23 5 CRC 1Y
5 R A, 422050 4 FH K 28 1E B 10 455 AU e A
AUE S E, I WSS TP ER . SRk BRI 2
mr,

(7)



4 =AU S

547 &

et sl

et

Eﬁmﬂ

il

e (O MRS

K3 H AT E g SIC i AR

1) ESCMTE P &EIEES Fy= 12,2,
b o TERCHEARIN P, RGEWIALIRAT TG P 2,
AfFER T I 22, HET NOMA RGEAHL, w] L)
AUHCAFH P 015 T8 MR S 410, 530 H AR e
AR AR B o PR I v A 3k A 1 JEL AR P e B Rk
FR IR R SEFN T 220
};f,k (y,,,,,,/ - z };n,k’?;k’,l )

m _ K~k (8)

Xn,k,l A 2
Ty
s n,k

B 1
A(Th, 1 40, )

Hrrow, , HTERAG P 2, KGR BUHRES | A5
K 2 MRS n AT BT AE 2, S
Ptz 8 LA S ROBRA T s R, R0, Y BIRK
W 2, 55 0 AT 3R B 05 T8 A THE Ay
2N MR IR HE X 3 AN f ) R
o DA THTE R , - AE P B b 4k Stk AT 40T
sy, oNE RIS S 5 L A SRS
n TP B EIME

2) MR R EAF 5 BIE 7 25 AR o
R BB E B 2, 56 L LA S R AL T
HAI 220

v
Yn k1

(9)

72k,1 = Z qu,l,q (10)

qex

v, = 2 1B, 14,17 (11)

3) Al AR GEAEPREBOHEE P BB TS, 2
F8 P O B A A Ak BB B . 2 P e
fid i CRC KR B Xi AT 5 ik P 2 L
B, — EUBT LR B A Y 30 SR % I B 5 R g
P, IR E e 2 b R 2k k0, RIS, AT P 4 ik
S b IH BR E BRI RS P B

Fi=F\z, (12)
4) X TR A A LR BRI R R
FORAF RBAY W5, 5 BAFE 5 ok HAE S
H TP AR B A T AN 303 R ARG I 21 19 500 477
SHEETHEIE , B R SRR
FEEAGT S EE ISR BRI 1Y,
AN TR A 220
’2;:,1 (yl,n,l - 2 };’\n,k"/’\?k’,l )
Kk (13)

E
b, 17 +o,,
1

a2
A(lx, | +1)ka[)

mhn,k,l -
!

(14)

P P S5 R A THE R

) m, N
ha= (S ) (e ) as)

—

’l)h"’k ’UthL v”n,,k ’I}/l”‘k
ot in, P, SR SN AR PTG i e
YRy 2% | 52 BRI RO (0 ol
BREIB S, W, R A RS
VMR 22 B TEA6 I P BB 0 B o i
PRFFFIGE T, WA BT I 2 S0 JE 3

L -1
E’m,k = ( 2 vh_nlkl ) (16)
I=1 "
— mhn,k.l >
= | 2 U (17)

I=1 Vb, 4,
FILAH A5 2 (%) 75 8 4 25 d AL S FH P i R
5 K A5 T R | B — e DU FH
FEN
Yistong =Yin1 = };n,/ﬁ;k,l (18>
BCEAAGIN F 57 s f LR B AR 3 . X R R (R 5
HEAT P AR RN, 4k 4 SIC B 2R A P 5%
JoB R, B SIC IR T EAUH R, B RS Bk
Ty, FF SIC 1 DU B R B E AR AN & 4 s,
3.3 PERFERG
TE MPA B HIREUIRAS T, JC3A 19 B HLAS S MR
A3 A S R TR BP BT DL ER IS S S 56 AR
i, (HIC e SC PR R GEMELLE I, S T IG5 &
P, SRR P o A i ek AT 4k B> MPA
kG MPA 9 & HY, 25 i FH BELJE AL R 45
SRS 1) SR, I ML BB % AR W SO R T B 1k
BAE RS . IEAT DU il Bk X i A S 5 1)
WA AR P E A, 7T 2 Sk 2 B 1R 1 SR A i/



B RS T Z P AT T R D R R N 5

= T

(B

\
ey il

» CRC

K4 T SIC Ay DL A I vk v

{8, 40t 5IABSHLI AR LA SR WL, % 8 2L
il P RERG N R, 8 LI A LS ) B
L NI S s = B 25| K | O A = RN 2 S

1) K 22 40 1 ok AR Bl BE DLW L L, RV e 28
WA 5 ZE 00 Uh T A AR B 38 ad LI R 43 Y
ORISR O, — BN IR SICIR S A 48 U
R T AT P S AR SR [R] SR A5 58 4 — 3K,

2) WA I, T B AL 1% ) B (B EA T ARG
FRAESCHER [ 10 ] Azt e A tERe 5 E 4%, &
JE B HIAE S IR,

3) AR BAL R TR B , By 17 B 2 A
SEGR, BEBEN TN o, EHSECHE m,
B R

meam’ + (1 —a)m (19)
Horpr m AR EAR N SE m B E,
JEHF o $i A IEBEEUIE 0.7 ~0.9 Z ],

B RER S TEIRE T it 7 , AMERF A,
THATRE 3L SIC IR EALHE , % 183 SIC 1Y [ Bk,
R (1 1E i Pk 28 O 2L A Bk H P
SIC }4Ji CRC 385 CRC P A HEAT L3R ; X
RS B P A TR AL T 0 R S T R Y
R MR EAERRAGH B, SRR F I HLH

4 HHFSHR

RN IE B3, FEAS (A5 38 4 A% 19 4T NOMA
ARG AR R AN 575 TR I3 T SIC 1)
DUBE S BRI B 3, 5 94T DL 4 R R I (DA
RAR R AR L) AT X, (AR A, R
R N S R TSN B W v TR 2 =
SRR EE I

D5 B PSR B 40, B0E H T  10% , T3

BECH 20, 755 P 5K 2 40, ] s 1 0 il O
AR BPSK., % J& {7 H 9 Wi SRR L F1 MPA B
W U Bk T S R bR
Pl TRE  H MR E y 2 I, WIEARRE
20 U, N PHAG AR IE BE , R FH IR A% R (BER, bit
error rate) HATVEAL o SR ITAL S P R DU R,
SCEuE IR B (AR, active-user-identification
rate ) A0 A DU BBl P P 80 0 SRR LA
4.1 EZRESH

LA i o3 A vh B9 $8 B0 8 o B, XS LACSIC fE
AL AT L, TERERE SIC AU THI A 2
EMS 5 A S 2 AR, B 1548 SIC
BRI S P, TH RS2 2% R 8 s/ i R AN [
o AT IS XS L, IR TE R — 5 405, SIC
C&f 7k, DBOE I (b, < K) W35 R B
XIS anZ 1 fw

®1 AHEENITESERE

. JRARF T R TR A
(S5 B0 (5580 BB
Ri(4) KU x2N (K~-ky)Lx2N
#x(5) KN x U (K-k,)NxU
X (6) KL x2 (K-Fky)Lx2

1 A SRR A AR B, 5] A SIC
AT LAA RIS TR 802, TS 550 S
WD AR AW S KIRE D, REHE B SIS
YR SIGH R 2 A5 B3 5, 7 4. 2 A dE— 25 5000
380 TE SIC B ASFIEEE T, BIBCA AR ] FH P 3d it
CRC, Bk &S T — R AT B A&, A &3
I AR

Xof - BELJE R R AL B A A B R R
RELJE 2 A J5CE AT 60, EL e S B3 1 i B R e
SR T B i AL ) 5 0008 A 0 vk 502 A B £ Mg L
SRS BN E S B

S AT, Bl (M e $R R R I E R K
BOg/D BOETE 0 ~2 IRZ IRl FER R G T,
JUT B B o A /0N 1 B2 4% R e BRI A 7 AL SRRk
R ZWE A A LRSS I D 3228 H A £ I
FA IR, {H M SE S R B s iz g g b, RS
JA L T RE S FEF MY AR (A A IR R
FRBESRARNEN , M2, i SIC 47 R A5 i 4L
BRI BN, KRS SIC PR R4 T
IR AR AR R RN



6 =AU S

5471 %

SNR/dB
Fls IR AE A A SNR P-4 5

4.2 REGEBES T

AN XT B R Bk S B PR SR R M B
TEfFE A« SERRF A T A 56 T 1 A A I 540 i
THAEIE I PRARAE G AL T 0 P AR 1 i B S,
REFEFIE N BAEMERE, LR {EEA B ERD SIC
R TR 25 AR I B o L IO HE DU 21 1 S 4GR

Bl 6 B R s e 3 e M $E 374 7E AR PERE
25, v 0L, T 5k i AR PEREZEAS(E FHRH 2
MEFHLE T C2@8k 1 IRGEE, i ARE A
HwAAURE  rieEEERe s 2] T B R A 2R T
PRABEIEAS T BB, 50 UE T IRk 1 S Rt

1.00

=0 —T -3 —3%-—-
DS SEe 4
‘7’7’;_-0

0.95F ,

0.90

=1
= 0.85

0.80

0758

| NN [ S I S E I S E—
0'7001234567891011

SNR/dB
AR X
e PR e S PR A T
i I
o LB+ BLIE AR L)
~ TR SRS A T+ BB AN i AL )
~o- FTHRE R+ HAR G 8 A T+ B AN i AL )

6 AR EAWEHLE B AR

P 7 7 R AR SR AT 4 SRA AR R A 1
AE A2 5 . AEAN T BELJE R EL S ML I, BT $2 53
750 BER FUJFUARTRE DT FRAR, UEW] P 5 ik g
RABTEFATA I AR 22 . 2 FhEETE I ABH JE Fil e
JAALHE AR s A B PR RE (B BT PR A O
O, XEZRPFNHEENLHITRE 1T MPA 72, M &

JEBLEID T SIC /Y 22 5 AL | G P dR Sk AR T
JEIR Tk O

107

A:~-
1076

*
L

Z 102l
-

107}

10-4>I\IIIIIIII
0o 1 2 3 4 5 6 7 8 9 10 11

SNR/dB
A TS
e UL+ S
- TR A
o G B 4 LG AT L
- AT + Sl B R L
o BRSSP 0

F 7 AFESEAISALHIY BER

K8 Frs e L A S ML T, Jh 51k
FIFTRFEIELEAR SNR T AWCSGE A2, Herp Sk ARk
RO RIS BRSNS A QOB e iR, i P 8 ]
L FEAARIAEMR LR T TR S s BN ST =5 1
AU A T IR SE, X R BR T 7EERE
AP TR RRAAEH A R A A

10° ¢
g -A- IR EL(SNR=2 dB)
0N -o- J§UIA13%(SNR=8 dB)
N -a- L (SNR=2 dB)
00k e, Tva._ o BHEFIEA(SNR=S dB)
o
=
[==]
10
10-3 I 1 ! L 1 |

4 8 12 16 20 24 28 32
=83 1we s

K8 ARSI BER PERERE S AR B L1

5 ZEFRiE

T[] 42 A0 NOMA &40, #& i 7 —Fp &L T SIC
A DU AN S, 7R TS AR M IS LT
FIFH SIC JEERAN DL -2 MPA SZ3E T 22 1 7 B 30T
G RS A I 5 Sy 4t vo SR P 1S T B2 A
FAHLE, P ELZE R Wos , 3T SIC 1) DL E A
DR B AR T Ao A 1158 52 2 B2 IR B R A5 T 1%
TP R R SIGHRE (1) S 4R Tt
(TH#FE 37T W)



C AR

WA TCAHUHB) NOMA RATHYJH 43 5 P38 03 e ik 37

(6]

(7]

(8]

non-orthogonal multiple access ( NOMA ) systems [ J].
IEEE Access, 2016, 4. 6325-6343.

LIU X N, WANG J J, ZHAO N, et al. Placement and
power allocation for NOMA-UAV networks [ J ]. TEEE
Wireless Communications Letters, 2019, 8 (3): 965-
968.

HE H, LIANG Y X, LI S L, et al. Clustering algorithm
based on azimuth in mmwave massive MIMO-NOMA sys-
tem[ C ] // 2021 TEEE/CIC International Conference on
Communications in China ( ICCC).
IEEE Press, 2021 118-122.
KATWE M, SINGH K, SHARMA P K, et al. Energy
UAV-assisted full-duplex

Piscataway, NJ:

efficiency maximization for

[9]

[10]

NOMA system; user clustering and resource allocation|[ ] ].
IEEE Transactions on Green Communications and Networ-
king, 2022, 6(2) . 992-1008.
MA L N. An improved and heuristic-based iterative
DBSCAN clustering algorithm[ C] // IEEE 5th Advanced
Information Technology, Electronic and Automation Con-
trol Conference (IAEAC). Piscataway, NJ: IEEE Press,
2021, 2709-2714.
LIU A, LAU V K N, KANANIAN B. Stochastic succes-
sive convex approximation for non-convex constrained
stochastic optimization[ J]. IEEE Transactions on Signal

Processing, 2019, 67(16) ; 4189-4203.

(%6 W)
e

(1]

(2]

(3]

(4]

(5]

PIRINEN P. A brief overview of 5G research activities
[C] // 1st International Conference on 5G for Ubiquitous
Connectivity. Piscataway, NJ:. IEEE Press, 2014. 17-
22.

TULLBERG H, POPOVSKI P, LI Z, et al. The METIS
5G system concept; meeting the 5G requirements [ J |.
IEEE Communications Magazine, 2016, 54 (12) . 132-
139.

ZHANG L, XIAO M, WU G, et al. A survey of advanced
techniques for spectrum sharing in 5G networks[J]. TEEE
Wireless Communications, 2017, 24(5) . 44-51.

LI P, PAUL D, NARASIMHAN R, et al. On the distribu-
tion of SINR for the MMSE MIMO receiver and performance
analysis [ J ].
2006, 52(1) . 271-286.

JI H, PARK S, SHIM B. Sparse vector coding for ultra reli-
able and low latency communications[J]. IEEE Transac-
tions on Wireless Communications, 2018, 17(10): 6693-
6706.

IEEE Transactions on Information Theory,

(6]

[7]

(8]

(9]

[10]

ABEBE A T, KANG C G. Comprehensive grant-free random
access for massive & low latency communication C]//2017
IEEE
(ICC). Piscataway, NJ: IEEE Press, 2017 1-6.
JIANG S C, YUAN X J, WANG X, et al. Joint user
identification, channel estimation, and signal detection
for grant-free NOMA[ J]. TEEE Transactions on Wireless
Communications, 2020, 19(10) : 6960-6976.

ZHANG Y Y, YUAN Z D, GUO Q H, et al. Bayesian

International Conference on Communications

receiver design for grant-free NOMA with message passing
based structured signal estimation[ J]. IEEE Transactions
on Vehicular Technology, 2020, 69(8) . 8643-8656.
TAKEDA T, HIGUCHI K. Enhanced user fairness using
non-orthogonal access with SIC in cellular uplink [ C ] //
2011 IEEE Vehicular Technology Conference ( VTC
Fall). Piscataway, NJ: IEEE Press, 2011, 1-5.

SCHNITER P, RANGAN S. Compressive phase retrieval

via generalized approximate message passing[ J]. IEEE
Transactions on Signal Processing, 2014, 63 (4) .
1043-1055.



