Cooperative MIMO Precoding with Distributed CSI: B —

A Hierarchical Approach EURE_CO v

Italo Atzeni David Gesbert Sophia Antipolis
Communication Systems Department
SPAWC 201 8 = Kalamata, GreeCe italo_atzeni@eurecom_fr
o Network MIMO System: distributed TXs D-CSI:
sharing user data symbols and channel state Wi Zargmax By, e anax L R(H» wW(HY), {W<€>(ﬂ<€))}z¢n>
information (CSI) cooperatively serve several w ) -2{ bz —
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RXs — cooperative precoding design.

e Distributed CSI (D-CSI): CSl is known Hierarchical D-CSI: _ _ -
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due to limited and uneven feedbac HW( HF <P {=n.. . N

e [eam decision problem: multiple decentralized

decision makers aim at coordinating their D-CSI Model Numerical Results

strategies while not being able to accurately

Each TX n has a different estimate of H. denoted o N =2 TXs (with 4 transmit antennas) facing each other
A ~ ~ . at distance d = 40 m, K = 5 angularly equispaced RXs in
by H™ 2 0" .. h!Y] € CM*¥| given by | Iy BAUISPARET
/4,37 /4] between the TXs; ULAs at the TXs (uniform
— \/1 — G%H + enE(”> distribution of the AoDs with angle spread Af = 7/8);
error covariance matrices {Y™ = I}V pathloss

predict the actions taken by the others.

e Hierarchical D-CSI: enforced by a suitable

information exchange mechanism between

TXs at a certain signaling/power cost —s can where ¢, € [0,1] and E? £ [el" ... e}], with exponent 1 — 2, noise power o” — 0 dBm.
be leveraged to yield implementable and e, ~ CN(0,Y"), Yk =1,...,K. P
efficient distributed precoding solutions. Cond. distributions of H/H™ and {H("},,,|H®: 5t
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Downlink Network MIMO System Model o hylhy " ~ CN(p, ", X)), with )

2 /1 - €23, ((1 — e2)S + X )) h A
SUA S —(1—-E)S (1 - )T+ XM s,

e N TXs, nth TX equipped with M,, antennas
(M 23" M,), K single-antenna RXs.
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RX k, hk é [hrlfl o o o th]T E CMXl between the l,lll({ |n) é \/1 E— E%MI(CTL>7 7 —_—— Eier.hD—ngCg?cfballlybrilbustb

N TXs and RX k,and H £ [h; ... hg] € CY** s e —ym 4 ar, .

between the N TXs and the KX RXs. with Ergodic sum rate VS feedback SNR of TX 1 p; = (1 — €2) /€2, with

P, =P, =10dBW.

hy, ~ CN(0,%)).
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e Multiuser precoding matrix: e Optimal approach: di A ‘_/,“ﬁ/.--f-/i"';"'é
B 7] ) 8.5 9//A/ -
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W 2 [w...wg| = : T algo] | a0, g A
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with w, € C**! beamforming vector used by o) = g RH, W HY, o), W(H, a?)). ; 6:_
the N TXs to serve RX k and W e CMxK e | — Do |
precoding submatrix used by TX n to serve » Nalve approach: local G5l is assumed perfect 1 47 ::hzzc?bhbb“bb ‘
the K RXS. and shared by more informed TXs ol
<1)h — argmax R(H( ) W<1f) (121(1)7 &(1))’ Ergodic sum rate VS per-TX powzr:;;[risttviaint with p; = 0 dB.
e Receive signal at RX k1 g = hilx + 25, with aeo,] - |
< 2 Ws ¢ CM*1 gbtained by precoding the W(ZE(I:I(D, &(1)))7 e Information exchange VS cooperation gain: Feedback
Kx1 (2) - (1) | ( ) (2) 9 from TX1to TX 2, with P, = Pl,fb + Pl,tx and number of
user data symbol vector s € C**! and oy, = argmax R(H, W (H", o)), W/ (H, a?))). odback bite
21 ~ CN(0, 02) noise at RX k. «e.] ) P
e Locally robust approach: local CSl is assumed § = {BTlng (1 Hd )J -
* Sum rate: . i imperfect and shared by more informed TXs Given the common codebook W £ {W"}2 | TX 1
A | k Wk 2 WO o0 i
R(H, W) £ Zlog? <1 | Z |hH .‘2 - 2), oz(l)h — aremax B — [R(H,Wf;f)(H(l), a(l)), computes Wrzf(H ) and sends the index
1 ik 11 W o aef0,1] D)y 0
(2) ) q o arg[mi]rl HW Wrzf(H y (Y )HF
Wrzf( ) } qe|l,2
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Regularized zero forcing (RZF) precoding is e Globally robust approach: local CSl is assumed ]
adopted at each TX: imperfect and not shared by more informed £
W EHM o) 2 /P, TXs (neglecting the possibly different =
ATH( (1 — aMY(HMHHM 4 o] K)—l regularization factors adopted by the latter) o
X - - 1 } 2
JATE (@ = ol oL Ty | o, = ergmac B | R(H Wi B o) )
04160,1 Hie DCSI (pftfdb ck)
] n ] ] +H . D-CSI: naive (quantized feedback)
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