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Introduction

For 802.16m one of the targets ams a high- mobility gpplication with a velocity up to 350kmvhr. Under such a high-
Speed environment, the inter-carrier interference (CI) caused by Doppler spread is serious and may dominate the
system performance for alarge 9gnd to noise power raio (SNR). In 802.16e, the problem we address is the
performance of pilot aided channd estimation will be bounded by the ICI even though in a high SNR circumstance.

There are many methods to reduce the ICl effect. Either use a high-complexity equalizer [1] or design a modulation
scheme with the mechanism of ICl self cancellation [2]. The deficiency of the former ishigh complexity for ICI reduction
while the deficiency of the latter is hdf data efficiency remained. In the contribution, we warnt to design a pilot scheme
for channd egtimation to reduce the ICI effect without additiond complexity. In [2], the authors modulate one data
symbol onto two adjacent subcarriers anti-polar. In our proposal, we only modulate pilots rather than dl data symbols
onto two adjacent subcarriers anti-polar. We can prove that the proposed pilot scheme dlows not only less efficiency
loss but dso prominent ICl sdf cancellation for channel estimation. So, in the contribution, we propose anew clugered
pilot dlocation scheme for the new high-speed zonein 802.16m to improve the performance of channe estimation

Proposed pilot allocation scheme and performance

Figure 1 describes the pilot scheme we want to propose and a conventiona equispaced pilot scheme. The phase
difference between the adjacent pilots for dl pilot parsis set toq,. The Smulation parameters are listed in Table 1.
Figure 2 shows the performance comparison between the conventiond scheme and the clustered scheme under the
cases of speed of 100, 200, and 300km/hr. The parameter of x axisisq, with aunit of p/32 and the parameter of y
axisisthe mean square error (MSE) of channd impulse response measured in dB. As we can see, the performance of
the conventional scheme is dmost not affected by the phase difference and the MSE are roughly equd to -23.5, -27,
and -35dB for speeds of 300, 200, and 100km/hr, respectively. By contrast, the performance of the proposed clustered
scheme is sengtive b the phase difference. From the figure, the optima performance occurs when g, ['p and the

MSE of channd impulse response isbetter than in the conventiona scheme by about 10 dB for these speeds.
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Figure 1. Conventional and proposed pilot patterns

Table 1. Smulation parameters



Carrier frequency 2.5GHz

Subcarrier spacing 10.94kHz

Channel model ITU-VA + Jakes

FFT size 1024

Guard Interval 1024/8=128

RX speed 100, 200, 300 km/hr
Channel length of RX 64

Pilot number 2*64=128

Pilot power boosting No

AWGN No

Guard band No

Channel estimation mean square error (MSE) of
performance indicator channel impulse response (CIR)
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Figure 2 Performances for different velocities

qq (p/32)

Proposed pilot allocation for SISO in high-speed zone
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Figure 3 shows the pilot location of one cluger in the downlink PUSC in 802.16e. The structure of the proposed
high-speed zone in 802.16m is the same as in the downlink PUSC in 802.16e except for pilot dlocation. Figure 4
shows the proposed pilot location of one clugter in the new downlink high-speed zone in 802.16m. We arrange the
pilots to be adjacent two by two to improve the performance of channe estimation by IClI sdf cancelation By
modulating the two adjacent pilots anti- polar, we have the near 1 Cl-free performance without cancdling the ICI on each

pilot.
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Figure 3. Cluster structure for donwlink PUSC in 802.16e
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Figure 4. Proposed cluster structure for the high-speed zone in 802.16m
Proposed pilot allocation for MIMO (2x2) in high-speed zone

Figure5 illugtrates the pilot location of one clugter in the downlink STC PUSC usng two antennas in 802.16e. Based
on this dructure, Figure 6 illustrates the proposed pilot location of one clugter in the new downlink high-speed zone
using two antennas in 802.16m.
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Figure 5. Cluster structure for STC PUSC using 2 antennas in 802.16e
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Figure 6. Proposed cluster structure for the high-speed zone using 2 antennas in 802.16m

Proposed pilot modulation in high-speed zone

In 802.16¢, the power of pilot subcarriersis boosted 2.5dB over that of data subcarriers. In addition, both pilot and
data subcarriers are modulatedire-modulated by a PRBS (Pseudo Random Binary Sequence) with the
polynomid x™ + x° +1. In the proposa, however, we need the two adjacent pilots with an anti-polar phase to enable
the mechanism of I1Cl sdf cancdllation. Therefore, in the contribution, we modulate the pilots by the same dtrategy asin
802.16e except that the second pilots of each adjacent pair are modulated with negative vaue of the first ones.

Proposed SDD Text
[Chapter] Physica Layer

[Subsection] Hight Speed Zone

The gructure of the high-speed zone is the same as in the downlink PUSC in 802.16e except for pilot dlocation. The
pilots are arranged adjacent two by two as shown in Figure 4 and Figure 6 for using one and two antennas, respectively.
Moreover, the pilots are modulated by aPRBS with the polynomid x™ + x° +1 as in 802.16e except that the second
pilots of each adjacent pair are modulated with negetive value of the first ones.

[Other additions]
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