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o A wireless sensor network (WSN) in presence of interferes experiences MSE degradation e The precoder expressions to minimize the sum MSE is obtained as

at the fusion center. {V,V;,j e L\ S} =arg \l/m\r) Z Ex (6)
o Modeling as an interference channel (IC) with known CSI, MSE based interference U kek

alignment (IA) methods [1] can be used to design precoding methods. V.= (A.+D(aA;,l €S8)) 'H U, (7)
o Since the sensors transmit correlated observations [2], we present two iterative precoding V, < BV (8)

methods based on MSE that achieve global convergence. V, = Aj_lHJTjUj, jeK\S (9)
e [he first method normalizes the precoder for the power constraint. However, only one of V, — BV, (10)

the correlated transmitters fulfill the constraint. Therefore, the second method jointly
considers the MSE optimization problem subject to the constraint.

where A;j = > |, & H],:jUkUJLij; By = Vd and 3, = Vd_ stands for the

. _ maxjes ||Vill F Vil
normalization to satisfy the power constraint.

: K
: o In |A-feasible MIMO IC_(M x N, d)”, e To minimize the sum MSE subject to individual transmit power constraint can be written
5 correlated transmitted signal of two or 35
: more users (S8 = {1,2}) is given as V,, [ €S} =arg min tr V‘L A.+D (A, € S)) V.| — 2tr [RUH.V,
: \/1—a,x+ aw;, i €S, (1) Vi b= S Ves Vi (A NV U, |
: where w; ~ CN(0, £1,). subject to ||V)||s < d, 1 €S8 (11)
f; e For example, in a WSN with amplify and and for j € K\ S,
: forward (AF) sensors, observations V; = arg ”\‘/i_" tr [V}Ajvj — Q%U;HJJVJ}
5 X + o;w; of a parameter x ~ CN (0, 1,)) ’

subject to ||V;|z < d. (12)

with o;w; ~ CN (0, o;1) are scaled to

satisfy unity transmit power constraint,
2

. . O
l.e., with a; = 2,
X + O;W; ’
— = V1 —ax+/aw,
\/1+0i

. Initialize the precoders V and V for k € K\ S.

M antennas N antennas 2 Compute decoders using (5).
Figure 1: IC with corelated transmissions 3: For Method-I: compute precoders using (8) and (10),

For Method-II: compute precoders using (11) and (12).

4: Go to step 2 until maximum iterations are reached.

e The received signal is given as Ul Yi = ZJE,C, UTHkJV X+ Uknk, where
VvV
— {X} U (IC \ 8), Hkx — [\/]. — Olekl, \/]. — angz], VX = |:V;:| nd

Ny = Zjeg \/JJ-UJLH/(J-VJ-WJ- + n, ~ CN (0, Cy). The simplification
\/1 — a1H{{Vix + \/1 — aoHpVox = Hi, V.. X is used.
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e [he equations for avoiding under—determlned MSE optimization is expressed as 550- _6of
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where D = < (k, k') |k e I, k' =< " »and Z = IC x K"\ D. .
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Figure 2: Figure illustrates (left) the sum rate convergence at 25dB SNR, and (right) sum rate versus SNR plots for a = 0.01,0.99 with M = N =5, K =4, d = 2 and
S = {1,2}. Both methods yield better sum rates than conventional IA, and method-Il is the best one.
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Bk H.V., keK\S () o When transmissions from two (or more users) are partially correlated, two MSE based
precoding methods are derived exploiting the correlation.

_ VvVH Ld .
where By = Zje/o HkJVJVijj + 5Ck- e In particular, first method is based on joint precoding computation, while the other
o Information rate expression for k™ user can be obtained as computes individual user's precoder.

o The decoder expression to minimize the k* receiver's MSE &y is given as

U, = argmmE{HU Yi — Xkl }

logy U BiUy — HkXHJ/r(X , VkeS e With an iterative convergent procedure similar to a typical IA algorithm, simulation
log, |UIB U, — H Al L YkeK\S results verify the sum rate global convergence an.d the im.proved sum rate performance of
method-1l over the method-| and typical |A applied to this system.

Rr = log, ’U}L{BkUk‘ —

—log, [ly—H! |, VkeS
log, (14 Hik, VkEIC\S

simplified rate is Rk = Zizl R, Wlth

1—a ) D2
R, — log, (1 ™ L(lelozngr(lfﬂz) , VkeS [1] S. M. Razavi and T. Ratnarajah, “Adaptive LS and MMSE based beamformer design for
v log,, (1 4 gg_éi | Vk € K\ S’ multiuser MIMO interference channels,” [EEE TVT, vol. 9545, pp. 1-1, 2015.
which vyields that the higher « is, the lower Ry; will be. For k € S, 2] J.-J. Xiao, S. Cui, Z.-Q. Luo, and A. J. Goldsmith, “Linear coherent decentralized

estimation,” Signal Processing, IEEE Transactions on, vol. 56, no. 2, pp. 757-770, 2008.

limp_, o R = — log, ay, show the loss of DoF lost these users.




