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Spectrally Efficient Pilot Structure for OFDMA MIMO Downlink for Diversity Zones
Kiran Kuchi,  K Giridhar, J Klutto Milleth, Vinod Ramaswamy, Bhaskar Ramamurthi
CEWiT, Chennai, India

Spectrally efficient pilot structures for downlink MIMO for IEEE 802.16m systems

We propose the IEEE 802.16m standards to use efficient decision directed channel tracking (DDCT) methods to reduce the pilot overheads. Good quality initial channel estimation can be obtained from MIMO midamble, which enables the DDCT to track the channel in an efficient manner.
1. Downlink pilot structure for STC using two antennas for various configurations
Fig. 1a shows the existing pilot structure of the PUSC zone in the IEEE 802.16e standards for two transmit antennas. The pilot overhead for this case is ~14.3% (1/7). However, the proposed pilot structure shown in Fig. 1b has pilot overhead of only ~ 7.14% (1/14).
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Fig. 1a – Existing downlink pilot structure for STC PUSC using two antennas

	Time
	0
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	0
	
	
	
	
	

	
	Frequency


Fig. 1b – Proposed downlink pilot structure for STC PUSC using two antennas
Fig. 2a shows the existing pilot structure of the FUSC zone in the IEEE 802.16e standards for two transmit antennas. The pilot overhead for this case is ~11.54% (3/26). However, the proposed pilot structure shown in Fig. 2b has pilot overhead of only ~7.7% (1/13).
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Fig. 2a – Existing downlink pilot structure for STC FUSC using two antennas
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Fig. 2b – Proposed downlink pilot structure for STC FUSC using two antennas
2. Downlink pilot structure for STC using four antennas for various configurations

Fig. 3a shows the existing pilot structure of the PUSC zone in the IEEE 802.16e standards for four transmit antennas. The pilot overhead for this case is ~20.5% (8/39). However, the proposed pilot structure shown in Fig. 3b has pilot overhead of only ~ 12.8% (5/39).
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Fig. 3a – Existing downlink pilot structure for STC PUSC using four antennas
	Time
	0
	2
	
	
	
	
	
	
	
	0
	
	
	1
	2
	
	
	
	
	
	
	
	
	
	
	0
	2
	
	
	
	
	
	
	
	
	
	
	1
	2
	

	
	1
	3
	
	
	
	
	
	
	
	2
	
	
	0
	3
	
	
	
	
	
	
	
	
	
	
	1
	3
	
	
	
	
	
	
	
	
	
	
	0
	3
	

	
	
	
	
	
	
	
	
	
	
	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Frequency


Fig. 3b – Proposed downlink pilot structure for STC PUSC using four antennas
Fig. 4a shows the existing pilot structure of the FUSC zone in the IEEE 802.16e standards for four transmit antennas. The pilot overhead for this case is ~28.6% (2/7). However, the proposed pilot structure shown in Fig. 4b has pilot overhead of only ~14.3% (1/7).
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Fig. 4a – Existing downlink pilot structure for STC FUSC using four antennas
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Fig. 4b – Proposed downlink pilot structure for STC FUSC using four antennas

Fig. 5a shows the existing pilot structure of optional FUSC and optional AMC zones in the IEEE 802.16e standards for four transmit antennas. The pilot overhead for this case is ~22.22% (2/9). However, the proposed pilot structure shown in Fig. 5b has pilot overhead of only ~7.4% (2/27).
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Fig. 5a – Existing downlink pilot structure for optional FUSC/AMC using four antennas
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Fig. 5b – Proposed downlink pilot structure for optional FUSC/AMC using four antennas
3. Simulation Assumptions

· A 5MHz QPSK modulated OFDM system is considered.

· Each OFDM frame consists a preamble with 50% pilots.
· Preamble is followed by 21 OFDM symbols.

· N = 512 subcarriers in each OFDM symbol.
· In each symbol 40 subcarriers at the start of the symbol and 40 subcarriers at the end of the symbol are regarded as guard bands and hence are made zero. The dc subcarrier i.e. the subcarrier at the middle of the symbol is also zero.

· Simulations are performed at normalised Dopplers i.e., 

· fdTs = 0.01, 0.02. For Spatial multiplexing case and
·  fdTs = 0.03, 0.04 for 2 × 2 STBC coded OFDM system.
[image: image1.wmf]
Figure-1: BER for 2X2 STBC for fdTs=0.03
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Figure-2: BER for 2x2 STBC for fdTs=0.04  
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Figure-4: BER for 2X2 SM for fdTs=0.02









































































































































































































































































Figure-3: BER for 2X2 SM for fdTs=0.01
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