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Introduction

The 802.16m system requirements [1] describesysieim performance demand for high speed envirorsnent
However, the WirelessMAN-OFDMA Reference system sapport limited link performance under moderate
to high speed scenarios. This contribution propases cyclic prefix (CP) options used by the newadaine in
the 802.16m frame structure as shown in [2]. Basedhe larger CP length, the inter-subcarrier fetence
(ICI) can be significantly reduced with low-compigxinterference cancellation techniques. This wilprove

data reception in high-mobility applications.

Frame structure with high-mobility support

In the proposed frame structures for high mob#ityvironments for IEEE 802.16m, a new DL/UL datae@n
appended at the end of conventional DL/UL zoneshasvn in Figure 1 [2]. The proposed frame structsre
compatible with the legacy system and is configuredhcrease the system performance under highdityobi
applications with the advanced mode Greenfield DLAdnes. It is well known that the system link enrate
deteriorates dramatically in the WirelessMAN-OFDMreference system for high levels of modulation and
coding schemes when the user velocity is very Kegg. 300 km/hr). In this case the ICI resultingnir
neighboring data subcarriers dominates AWGN, thosgicated techniques performed subcarrier-by-
subcarrier for ICI mitigation are usually requiréal decrease the interference. However, the ICI loan

significantly decreased in time domain with mucésleomplexity and then the system can operate undeln
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higher speed environments than expected for theelggsMAN-OFDMA Reference system. This goal is
achieved through the use of sample repetition @fciyclic prefix portion in each OFDMA symbol. Therden

of complexity and power for the receiver design tanalso greatly relieved without degrading thetesys

performance.
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Figure 1. OFDMA frame structure for IEEE 802.16nthahigh-mobility support

ICI cancellation using cyclic prefix

Conventional ICI cancellation techniques rely ompticated MMSE or multistage interference cancltat
approaches to estimate and mitigate the interferdnahe WirelessMAN-OFDMA Reference system, i te
shown that the system can operate and maintaintdatsmission under very high mobility scenariag.(e300
km/hr or above) with QPSK only. This will greatlpmplicate the receiver design and the power consamp
will become very critical for the mobile units. Waiggest using larger CP length than that definethén
WirelessMAN-OFDMA Reference system such that a sbland simple ICI cancellation approach can be
employed in the receiver. The user mobility cannoeeased significantly with little system perfommea. The
rationale for the use of larger CP length is that take advantage of the repetitive characteridtithe CP
samples to estimate and mitigate the ICI estimafég capability of ICI cancellation increases witie

available repetitive samples obtained from the CP.
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Simulation results

We show the uncoded BER comparisons with variouse@gths for 16 QAM and 64 QAM, respectively for

the PUSC permutation zone. The channel bandwid@0i$/Hz and the FFT size is 1024 points. The ITU

Vehicular-A channel model is employed as the mathpchannel. The channel state information (CSI) is

assumed ideal without channel estimation errorwAsan see in Figures 3 and 4, when the user ¥liscset

at 300 km/hr (denoted by VA300), the system pertoroe is dominated by the ICI and exhibits errooriofor

the SNR range larger than 15dB without ICI cantelfatechniques. On the other hand, the proposéd IC

cancellation algorithm can improve the performahgeat least 8 dB with different CP lengths of 5ifings
(1/2 FFT size), and 768 points (3/4 FFT size). Bmavhen a CP length with 100% FFT size (1024 skasipis
available, we can achieve the ICI-free performaseen at SNR= 40 dB. Note that in cases of CP lesngth
768 and 1024, the proposed algorithm performs b#itan the static scenario (denoted by VAO) in s@hER
ranges. This is due to the energy combining effgctse of repetitive samples, i.e., the CP portiarthe
purposed algorithm for ICI cancellation. Thus thegmsed algorithm is able to cancel the ICI androup the

signal power at the same time.

Conclusion
We suggest use of CP lengths larger than onehfolet FFT size for high-mobility data zone (suchi&s 3/4,

or equal length of the FFT size) with other systamfigurations unchanged. The system performandeoei

improved significantly with minor receiver complexunder high speed (e.g. 300 km/hr) scenarios.
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Figure 3. Performance comparison with various @Btles for 16 QAM
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Figure 4. Performance comparison with various @Btles for 64 QAM



