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MIMO IC with Feedback?*
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Yilt] = /p1irHui Xit] + /p21 Haa Xo[t] + Z1[t].
Yz[f] — 1!,012H12X1[I'] -+ V,OQQHQQXQ[I'] -+ ZQ[I’].
Coding scheme: X;[t] = f;(W,. Yf_l), i=1.2.

* M. Ashraphijuo, V. Aggarwal and X. Wang "On the Capacity Region and the Generalized
Degrees of Freedom Region for the MIMO Interference Channel With Feedback”® IT
Trans, vol. 59, no. 12, pp. 8357-8376, Dec. 2013.

MIMO IC with Limited

Recelver Cooperation*
System Model
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Yl(f) — \/EHHXl(f) + \/EHsz(f) + Zl(f),
Yg(f) — \/,ngngXl(t) - -\/@szxz(f) T Zg(f).

Decoding scheme: m; = fi(T;i. Yi(t)),
. cooperation signal from Rx; to Rx;, i € {1,2}.

* M. Ashraphijuo, V. Aggarwal and X. Wang "On the Capacity and Degrees of Freedom
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Regions of Two-User MIMO Interference Channels With Limited Receiver Cooperation®

IT Trans, vol. 60, no. 7, pp. 4170-4196, Jul. 2014.
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K-User IC with Limited
Feedback™*

m Study this problem under two different interference channel models:
the linear deterministic model, and the Gaussian model.

m [ransmission strategy incorporates Han-Kobayashi message splitting,
interference decoding, and decode-and-forward techniques.

* M. Ashraphijuo, V. Aggarwal and X. Wang "On the Symmetric K-user Interference
Channels with Limited Feedback” Submitted to IT Trans, Mar. 2014,

Previous Works

m For 2-user |C with limited feedback, [Vahid & Suh & Avestimehr'12,

Trans. IT.] obtains approximate capacity region.

m For K-user IC with perfect feedback, [Mohajer & Tandon & Poor'13,

Trans. IT.] found the approximate capacity region.

m For K-user IC with no feedback, [Jafar & Vishwanath'10, Trans. IT ]

have capacity result.

m We obtain the approximate capacity region and DoF for K-user IC
with limited feedback.

Approximate Capacity
Region

Theorem: The capacity region for the two-user MIMO [C with limited
receiver cooperation Cgc is bounded from above and below as

Approximate Capacity
Region

Theorem: The capacity region for the two-user MIMO [C with pefect
feedback Cgp iIs bounded from above and below as

Capacity Gain due to
Feedback

log INR

Ro(0) S ([0. Ny + No] x [0, Ny + Na]) € Crg € Ro(0) & ([0, N1] x [0, Na]). Ro © ([0. Ny + No] x [0, Ny + N>]) € Cre € Reo.

2 and K =5

m Strong interference for a = e SVR — 3

where the inner and outer bounds are within Ny + N5 bits and R, is
given in [AAW'13].

where the inner and outer bounds are within Ny + N> + max (N, Na) bits
and R,(0) is given in [AAW'13, Trans. IT)].
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R is a function of Ceoop.

Capacity Gain due to
Cooperation (Outer Bound)

B M =N, =3 My =Ny =4, p11 = pa2 = p12 = pa1 = 10°,
Co1 = 21, Cyp = 15,
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Comparison

m Better achievability than [Mohajer & Tandon & Poor'13, Trans. IT]
In strong interference with infinite feedback.
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Capacity Gain due to
Feedback

Theorem: The capacity region for the two-user MIMO [C with pefect
feedback Cgp is bounded from above and below as
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= |nner Bound with Infinite Feedback by Mohajer|
= Achievable Symmeiric Rate with CFEI:"“
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Capacity Gain due to
Cooperation (Inner Bound)

m Weak interference (left figure): (53 = 1.1, G = 1.1, SNR; =5,
SNR, =5, INR; = 2 and INR, = 2.

m Strong interference (right figure): C5; =6, Cio = 11, SNR; = 1000,
SNR, = 1500, INR; = 4000 and INR, = 10000.

Ro(0)& ([0, Ny + Na] x [0, Ny + Na]) € Crg € Ro(0) & ([0, Ny] % [0. Na]).
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where the inner and outer bounds are within Ny + N> + max (N, Ns) bits
and R,(0) is given in [AAW'13, Trans. IT].

Similar improvements can be seen in other interference regimes, too.

inner bound
\ —R(0)

== =oUter bound

Comparison

m Better achievability than [Vahid & Suh & Avestimehr'12, Trans. IT.]

in the special case of 2-user in strong interference regime.

m K =2, C;:le,andafzi.
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= Proposed Inner Bound
=\Nang's Inner Bound
12E == Outer Bound

d, = Proposed Inner Bound | d
=—Nang’s Inner Bound
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. Generalized Deqgrees of -
Generalized Degrees of J R S

Freedom
Freedom i

- sym log INR f
GDoF = !Imsmﬁ_}mm, (¥ — & ,i_% —

~— Tog SNR'
M : # of Tx/Rx antennas.
mCase 0 < < %:

GDoF

A chievability
= Achievability by Vahid
== Outer Bound by Vahid

Symmetric Rate

CCDGP

og SNR " m Our achievability scheme also fixes the result of [Vahid & Suh &

Avestimehr'12, Trans. IT.] in the special case of 2-user in weak

log INR iInterference regime.

. Rsym :
GDoF = limsnrR— oo oz sNR: @ = Tog SNR

m Case % < B < M:
M : # of Tx antennas, and NV : # of Rx antennas.

T B=M/2
— [j:[]
—
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Ongoing Work

m Capacity Region of K-User MIMO Interference Channel with
Arbitrary Number of Feedback Links

lCase%<N§M: lCaseNE%:

M—N
2

GDoF = N max(1,52).

GDoF = max(N — (N — %)a

where g =3 — .

m Capacity Region of K-User MIMO Interference Channel with
Arbitrary Topologies.
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m Non-Symmetric Models.

m Case 3> M: w

(M+N)/3 B Non-Symmetric Topology.

M/2 m Non-Symmetric Link Attenuations.

m Arbitrary Number of Interference Links.




