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: LMS adaptation:
Introduction -
filk + 1] = filk] — aPlkluglk] €7 [ k],
* [ncreasing cellular-traffic demands b;|k + 1] = b;|k]| + 6P|k]a,|k]E; k],
warrant spectral efficiency (SE) O;lk + 1] = @;1k] — vYi[K], i,j =1{1,2}.
improvement for the existing microwave
backhaul links. where
. . . __ * _T
Three technologies considered here filk] = [ Im, k1Y O’{flz[ ]}Zf_—ol] |

- Dual-polarization (DP) . .
- Faster-than-Nyquist (FTN) Signaling b;| k| = [{bl*1 m, k]}m bkl 2,

n=1
- Higher-order modulation (HoM 3l
- il wglk] = [fuglk — mDVL, gl — a1V
_ SE Improvement a,lk] = [{a[k — ko — m]}, 0, {@[k — ko —n]} 2, ] ,
Challenges in DP-FTN-HoM Systems Al Plk] = diag(e™/@1lK], ..., e=J1lk] o=i@2lkl  o=i@2IK])

 Cross-polarization Interference (XPl)
* Inter-symbol interference (ISl)
- FTN-induced IS]

- Multip.ath IS Dual-Pol. <75 HoM » Coded bitterror rgte (BER) gnd spgctral efficiency (SE) are evaluated
* Phase noise (PN) ETN as a function of signal-to-noise ratio (SNR).
 DP-FTN systems show huge SE gains over higher-order DP-Nyquist
systems in the presence of PN.

tT-Sampling

Simulation Results

System Model

- FEC Encoder DAC + Analo J Sync. Rx AM Dema -
Bits I a g 1 y , Q emap.
I—S—I; & 1>Pulse-shaping—> Front-end, atched Filter—om + El)ts out 256- QAM
AMM t Up-conv. p*(—t) U FEC Decod
e o P P ——— r-sumplin — 512-QAM 0.89, 0.25, Rummler, 23 pMpaud  Wiener process LDPC
: FEC Encoder DAC + Analo J yne. Rx, ' QAM Demap. |Bits Out _ T _ o
Bits I a g ‘ ¥ . 5 — —
15_2 & _2) Pulse-shaping|>| Front-end, atciled Filterf—e ” I S 1024'QAM 1 04 XPI 15 dB StdeV 013 rate 08
QAM Mapper p(t) Up-cony. p*(—t) FEC Decoder
Transmitter Receiver
B s , e)frs ny o ”
l ! X l A\  T— FTN acceleration factor R NSRS SNSRI SN
I | [/ P e p— T NG 10|
C—> | P :L® (D 1>: * 5 — RRC roll-off SHHEE L, (8- ARSI G
| s | Int *rfcrchq """""""""""""""""""""""""""""""""""""""""""""""""""""""""""
| \,\”b % ) l e L s | R Ty RS PR RS ERPSNY ANNEPNERIIF SSITE TITEIE RISTRPRITORIOPINRINRE
NMANE L+ * FEC — Forward-error correction , , __ Shannon bound, wio PN, FTN and XPi
: L% : | PN | SN Ao \UNyg S 3 9 XX Nyquist (v = 1) '
2D ! U, | mitigation | ® hl] — overall ISI channel taps i ' : g O 256Q, FTN
E2—* \ISI Channell ’CD > : : o 107k — : v B =0.25,
£ A T . Hti — transmitter PN (Wiener process) (R ] =089 S0 o Xx
0i6t; o, m, * 0. —receiver PN (Wiener process) i . 2509, —* f | I |
. . i —i—wﬁ ENNyqyc(q() | = 0. % 25=6(C)Q4 51_2@ 10_240
Discrete-time baseband system model ! e W/ PN, FIN 2 < 0,891 S p=04, =025 Pp=04
i 7 W/PN: FTN, 1= 0.8 |’ [235_634 1=0.8
SRR IR RN SERIES ISP RN RS B
[k] — j 61"' [k] 2 Z l ]Ht [k l] h [ l] _I_ [ k] EEE {1 2} 107 2|4 {‘b 2|6 *2|8‘i7 3|0 -L 3|2 3|4 3|6 3|8 40 422 2I4 2|6 2|8 3|0 3|2 3|4 36
Ui =t l j=1 laj[ ] lj n; ) L] e 5 SNR in dB SNR in dB
BER vs SNR SE vs SNR

Interference and PN Mitigation

256-QAM DP-FTN Gains over higher-order DP-Nyquist Systems

-6 To demod
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e 7‘ A "t decoder  * A new strategy to mitigate >12-0AM 1024-QAM
ul—’é—’ _J;@_y_> T+ | %4 IS1, XPI and PN jointly. 3.3dB 6.2 dB
, By * FTN-ISI, multipath I1SI and
vt ]7 l: XPI are modeleq as a Conclusion
-v combined two-dimensional
u_z) F YZ
g_) [ X T T a, (2-D) ISI channel. * Toimprove SE of the fixed wireless backhaul links, synchronous DP-FTN HoM
L ,Todemod «2-D decision feedback systems have been investigated for the first time in this work.
e e + decoder equalizer (DFE) coupled e DP system suffers from XPI, FTN causes ISI, and HoM formats are vulnerable to
with PN tracking. PN.
* Least-mean square (LMS) * Ajoint XPIC and PN compensation scheme coupled with an adaptive LMS-DFE is
updation strategy to adaptively Uz & & a, a, proposed to mitigate interference and accomplish carrier phase tracking.

compute:
— 2-D feedforward filter (FFF) tap weights

* FTN systems with the proposed method exhibit 3-6 dB SNR gain over Nyquist
transmission that uses higher modulation orders to achieve the same data rate.
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— 2-D feedback filter (FBF) tap weights i i * For a given modulation order, DP-FTN offers 12-25% SE improvement over DP-
— PN estimates per pol. branch L $1.02 || fufo b,, b i Nyquist systems with a 1.7-3 dB SNR degradation.
. : : I
« FFF adaptation and PN estimation : A — :
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