55 37 &5 5 W PERERKXKFFR Vol. 37 No. 5
2020 4F 9 A Journal of University of Chinese Academy of Sciences September 2020

XEH S :2095-6134(2020)05-0663- 10

MIMO % [6] 48 {5 18
EREHETHREE THERE"

'71%& ;’r;:’, 1,2,3 , /%—KH)% ?';4"'

(1 PEBERE FHM AL S5 BBARBIGT, FiF 2000505 2 FiRHE R E BB, FifF 201210,
3 P EBEBERE LA 101408 4 TR Kl AP T BA B R B 50w, i 611731)
(2019 4E 2 J 25 HUKHS; 2019 4FE 4 J 28 HUTE SR

Li Y, Yuan X J. Degree of freedom of MIMO multiway relay channel in full data exchange model[ J]. Journal of
University of Chinese Academy of Sciences, 2020,37(5) :663-672.

B E Zi A% HYE (multiple input multiple output, MIMO) % 1 # 4 {5 3 ( multiway relay
channel, mRC) # # 1/ (degree of freedom, DoF) 0 #7 E I JLF WA X I A, AR F R LA
BETREANA P R# FNA P 8T KA P i MIMO mRC 7 3 2| #) DoF, M % & E &
BERGHER WA P EHY BN P ALEREHTHUT AR PR BER, E4HWEE
P 45 G4 A R 5 3 SRR A P smAn b kom0 AL B AE T R AL R & 7T 35 2| 1) DoF, &
WA EATA AT R E AR E SR, R RS R, REF N T EET AL TR W
DoF, 74, 4 EATA TATH RAHSE B 5 R B 2N TEE, A RIETEZESTHF T F
TUAE AR THERE W RTEER,

KR FHrAGcE;ERE; SRS E ETR; R ERERHEEA
RESZESTN19.3  XEEFRERD:A  doi:10. 7523/j. issn. 2095-6134. 2020. 05. 011

Degree of freedom of MIMO multiway relay channel
in full data exchange model

LI Yong"**, YUAN Xiaojun*

(1 Shanghai Institute of Microsystem & Information Technology, Chinese Academy of Sciences, Shanghai 200050, China; 2 School
of Information Science & Technology, ShanghaiTech University, Shanghai 201210, China; 3 University of Chinese Academy of
Sciences , Beijing 101408, China; 4 National Key Laboratory of Science and Technology on Communications, University of Electronic
Science and Technology of China, Chengdu 611731, China)

Abstract Recently, much research interest was focused on the degree of freedom (DoF) analysis
of multiple input multiple output ( MIMO) multiway relay channel ( mRC). In this work, we
investigate the achievable DoF of the half duplex MIMO mRC with two clusters each of which
contains K users. Also, we focus on full data exchange model, which means that each user in a
cluster wants to exchange information with all the other users in the same cluster. To achieve

efficient DoF, signal alignment techniques are developed to jointly construct the beamforming
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matrices at the user and the relay. Also, we design signal alignments for uplink and downlink,

respectively, as that the uplink and downlink are asymmetry in the full data exchange model.

Combining with the optimized uplink and downlink time allocations, we derive an achievable Dok for

the half duplex model. Further, we expand our analysis to full duplex model considering equal

uplink and downlink time allocations, and show that one can use our signal alignment scheme to

obtain the optimized achievable DoF in full duplex model.

Keywords

multiway relay channel (mRC) ; degree of freedom ( DoF); multiple input multiple

output (MIMO) ; signal alignment; full data exchange model
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