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Realization of RF Tx Signal using 3 Bands
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PLCP Packet Data Unit (PPDU)
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SISO Architecture
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DFT Properties

* Principle: Subcarrier/Sample Nulling provides TR/FR property
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MAI-NBI Rejection and Channel Estimation
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MAIJ Rejection

Multiple Access Interference
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NBI Position
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Narrowband Interference

Adaptive Band Select and Replace (ABSR) Scheme
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Refined Channel and Blackman Windowing
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System and Signal Model

* Principle: the interference power on each subcarrier is treated as a
nuisance parameter which is averaged out from the corresponding
likelihood function

L
Hn) = Y ADe ™D N, <n<N,
i=1

Y(n,k) =snk)Hn)+w(nk) —N,=n<=N,

| Y(k) = S(k)Fh + w(.!c)l — o%(n) =d2 +ai(n)

S(k) =diag{s(n,k);1 =n <N}
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Impacts of NBl on Channel Estimation
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Impacts of NBl on Channel Estimation

Thus. using (10). the variance of the estimator is bounded as
. e 112 - 2
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* itis evident that as the NBI power increases, the variance of the estimator
increases and thus the estimator performance gets worse
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ML Channel Estimation

Islam, and Kwak

Given the unknown parameters (h, ). vectors {¥(k)} in (4) are statistically independent and
Gaussian distributed with mean S(k)Fh and covariance matrix C. Therefore. their joint pdf gets

the form

N 2
_— 1 1 ~ 12
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n=1 ' k=1
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j2mn { I-1)
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a

p(o%ia,6) = fes (03 exp (~25)

Taking the value of shape parameter @ = 1. (18) becomes

-

where the scale parameter § is thought as a suitable design parameter.
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ML Channel Estimation

The marginal log-likelihood function (LLF) is thus given by
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ML Channel Estimation

 As indicated by (26), the channel estimation problem becomes a
minimization problem. However, it requires a complete search over the
multidimensional domain spanned by . Accordingly, optimization
algorithm should be simple enough to produce fast convergence with low
computational complexity. Quasi-Newton methods, like steepest descent,

require only the gradient of objective function to be supplied at each
iterate

where the Newton step i‘-.ﬁ.i- 1s provided as

Ah; = —a;B7*V(h)|-
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ML Channel Estimation

0,07  B.Ah,(B.AR,)

B, =B; + = = p (29)
®Ah; AR, B, AR,
where 8; represents the change in gradient of w(fi) expressed as
0, = Vy(h)l;  —ve(n)l; (30)
As required in (28). B}, takes the form
st _ (i 0,AhT\’ s @, AhT . Ah, ART -
S e’AR,) ©TAh,)  ©TAh, (31)

Thus. collecting (27) to (31) leads to the following quasi-Newton based channel estimation
(QNCE)

- B

hiyy = he — ;BT V(h)|- (32)

After J iterations. the channel frequency response is eventually obtained from (6) in the form

EQNCE = Fﬁj (33)
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Channel Model
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Iterative Interpolation & Weighted Channel

* One possible solution consists of shifting the positions of pilot subcarriers
in PSDU and estimating the channels at pilot subcarriers using (33) or
other proven algorithm.

o

H,7, (n) = yHg:z (n) + AH: (n)

* However, positions of pilot subcarriers are fixed in each OFDM symbol,
according to ECMA-368 standard. This leads us to propose an alternate
solution, where channels at pilot subcarriers are calculated by above Eq
and channels at data subcarriers are estimated through iterative
interpolation.
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Iterative Interpolation & Weighted Channel

For the nth subcarrier of group D, . the estimated channel is calculated as
Hg, (n) — Hg, (n)
A, —2(i—1)
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We Find

* Improved channel estimation with Time-domain redundancy and
frequency-domain redundancy based multi-access and narrowband
interference rejection.

 Further improvement using PDP-based channel filtering and
Blackman windowing

* ML channel estimation with unknown NBI environment optimizing
the likelihood function in iterative fashion using quasi-Newton
algorithm.

* |terative interpolation and weighted channel estimation approach
for time-varying channel capturing occasional sudden channel
change.

Thank you for your suggestions!
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