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Abstract

In millimeter wave massive multiple-input multiple-output (MIMO) systems, in order to reduce
installed hardware complexity and cost in full digital precoding, and to overcome the problem of
large transmission loss in millimeter wave, this paper investigates a kind of hybrid precoding
schemes with low complexity. This paper firstly analyzes a linear analog precoding scheme with
asymptotically optimal performance, which can be implemented through iterative processing.
Based on the iterative analog precoding scheme, this paper considers further the two linear digital
precoding schemes with block diagonalization (BD) and maximum ratio transmission (MRT), re-
spectively, and makes numerical comparison between the BD and the MRT for different kinds of
parameters. The simulation results show that under the case with low SNR and a few users, the
MRT has better performance than BD, and the BD has better performance than the MRT in the
other cases.
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Figure 1. System diagram of a millimeter massive multi-user MIMO structure
B 1. XEAMEZ AP MIMO RGIER!

DOI: 10.12677/ja.2017.63006

44



https://doi.org/10.12677/ja.2017.63006

R, ERE

PR M, H FBBkFBBkH M

R= ZIogz(

j ®)
P

Hr, RFEZ.M;«M H, Fog Fan H M, + MWW, M., 278 T ORI 75 [ B 7 2505

2.2 (SiEam

g T BSOS S S-V (Saleh Valenzuela) K%L . (15565 k ANF /2 8k
SRR L, B AR, MRS FIS K AN P 2 A B2 MR H, 9[9] [10]
"Z.a( )ak (0" 6)

Horr, o AR SRBRAEIORO AT, af (0 ) A &l (6F ) 40 HE bl U FH P 2435 1) R 2R R 1 o ) 2
0 5 6, 43 BIAREEE k AN P8 | SR ERAR I BT A 5 B0A M . AR S BSR4 5] 22 MBS 41 (uniform - linear
array, ULA), K1k af (6 ) 1 af (6) ) T3t 2043 2

2n . (k 'N—lg in « T
a[k(6’5.):ﬁ{l.e’ﬁ"‘s'”("‘"),--ue'( 2 (@")} )
ﬁ@ﬂ:ﬁfﬁéﬁm%ﬁwﬁmﬁwwq ®)

Hob, d R d, RFERIE SR R IREE, 1 RER S K.

3. BAMBELR

3.1 EREBEMTRL TR
AR LR BR IS B TF I, BT Z ORI AT 200, WIS 7 2 0 S0 [11].
mq:fﬁf, AT LU B F 7

H, = ol (61)al (8%) +o,a (65 )al (85) ++aaf (65, )al (85 )" )

B2 K AN [F] B A2 R I AL IE 22 14 AT 49 [8]
HoHY = otal(05)a (65)" +ozal (08, )ar (0r,)" +-+otar (0F, )a (6. )" (10)
HEH, = otaf (65)al (65)" +oZal (a5 )al ()" +-+ofal (65 )ak (85 )" (11)

XFEmASKERALH S, W] LA I I 2 R R
HE™ = ofmal (6 )ak (6)" +oimal (81 )al (65 ) ++-+ otal (6, )a (6, ) (12)
WHRZE M, TR S — RS A R KBRS, HA o >a, > >a AL XFEREE m
3K Z';: BHHL T 0, I ofmal (6}, ) (95) RO (2)h ST, BRI M (12) 3 T I 45 R
®

lim HZ" = o2k (6% )at (6, )" (13)

m—oo

DOI: 10.12677/ja.2017.63006 45 REGZE


https://doi.org/10.12677/ja.2017.63006

=,

BT ER IR NS RBORRIE S, Wil 2 s, BARIEAGE R T
T EIEG R kA ORI R ST B HROR B TR DA M P FOSE K 510 L, 5K A
P BIBE S 30 R = H P +n o b SRIURIS S ROMIRL A R, 55 kAN P B R 2R R 51 s s B

BT AR AW, = Lemw& i3 51 angle () PR 1R X (AR o SRJF 2 K AN Rk W, 443

r

wLW%%%Wﬁ%%%ﬁ%%Tﬂﬂwﬁmw%Z%%@ﬂﬁﬁﬁﬁiﬁE%ﬁF$=ﬁTﬂmmo
LA AT IR AR, SR ES K SR  FL AU KA B R W, 2 iR
SIS

(R, A b, — BT 3 B 4 Yk Ae[s] [11].

32. AN EIFMBRIEAER

AT TGRS 2 )5, ot AR S5 RUE TE AR PR B B gy %6 ISR P RGP AT AL
EARFERH P Z AT, ST T UCRA BD A RER T (H2 M4 T/MEBR LR, s
Pl MM, BD B TR T 2. i mT 28 R A 167 50 A 2001 MRT TR A5 7572 .

321 RMAUFTR
N TIEER P Z 18T, ZORE kAT BT SRR Fog, A2 T HA HI P B IE R 25 8] £, R]
Hy Fog =0,k =i o BUERR T 85 k AN F P50 M & HAR BTG F P (5 1 AR R 2 R 5]

i, =[ AT AL A AT T 149
BRI, o SAUATE A, EZ . 5 A, 08 r <(K-1)L,, X A, #E7% R AR
4

A, =03 [V«K L) Vkur)]“ (15)
H, V %DV Vo3 R AR A SR AN R T A LA A R, BV S H A O
B, ok A, AV R, BT RS R K E R R[12]

(Vk((K—l)l_,))H
s oL
Vi )

e

N
RN
Z

_ — H _
— Ukzi(K’l)Lr) (Vk((K’l)Lr)) Vk(l-r) (16)
-0 2 o=0
RO
RIEIE R FY) H, it R, = H,FY +n,
T:HfWk+nk W= 1 lmete(Ry)
> k
Fo __ L joger) o VN,
RF \/ﬁ k NS
; K% W,

Figure 2. Iterative processing for analog precoding
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Figure 3. Comparison of the spectral efficiency between MRT and BD for different SNRs
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Figure 4. Comparison of the spectral efficiency between MRT and BD for different number of antennas
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