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1. Introduction
The purpose of this paper is to discuss the use of FDMA CAZAC sequences for pilot reference.  It is possible to maintain the benefits of interference averaging while retaining FDMA orthogonality for the pilots.  This paper shows that for complexity reasons and potentially power control issues it is better to use FDMA CAZAC sequences for a pilot reference.
2. Description of Pilot Tone Insertion Technique
The use of CAZAC sequences for pilot channel has been discussed in [2] and [3].  Among other things, their ability to provide interference averaging is desirable.  This property is present whether the pilots are CDMA or FDMA.  With CDMA pilots the orthogonality is gained through use of the property of CAZAC sequences that they have zero autocorrelation, and thus can be circularly shifted and obtain zero crosscorrelation over a period of time defined by the distance of the shift.  The multiple access interference of other users can be filtered out by windowing in time the desired users channel.  This process of interference mitigation requires an extra IDFT and DFT of large prime length.  
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Figure 1.  Receiver architecture for long CAZAC sequences.

In the case of FDMA CAZAC sequences, MAI is mitigated through the use of FDMA pilots.  No additional DFT’s or IDFT’s are required.  

[image: image3]
Figure 2.  Receiver architecture for short CAZAC sequences.

3. Link Performance
The link performance shows that long CAZAC and short CAZAC sequences have similar performance in interference limited scenarios. 
Table 1: Simulation Assumptions

	Parameter
	Assumption

	Bandwidth
	5 MHz (2.1 GHz)

	Channel Model
	TU, Velocities: 30kmh, 300kmh.

	Data Channel Turbo Coding
	Rate ½

	Data Modulation
	16QAM

	Pilot Boost
	0 dB

	Dominant out–of–cell interferer
	C/I = 10dB, 16dB, 26dB.

	Data Channel
	Distr. FDMA which occupies each 2nd, 4th tone. 

	Antenna Configuration
	1 at Transmitter, 2 at Receiver

	Pilot
	Long CAZAC
	Dominant interferer from the neighboring cell uses different CAZAC (length = 151)

	
	Short CAZAC Distributed FDMA which occupies each 2nd, 4th tone. Number of Sub-carriers = 37, 75
	Dominant interferer from the neighboring cell uses same IFDMA pilot channel, with different pilot sequence

	Channel Estimation
	Time/Frequency Interpolation
	Wiener Filter

	
	Interpolation Method
	Current TTI



[image: image4]
Figure 3.  Long and Short CAZAC pilot sequences at 30kmph TU with repetition factor 4.
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Figure 4.  Long and Short CAZAC pilot sequences at 300kmph TU with repetition factor 4.
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Figure 5.  Long and Short CAZAC pilot sequences at 30kmph TU with repetition factor 2.
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Figure 6.  Long and Short CAZAC pilot sequences at 300kmph TU with repetition factor 2.

4. Power Control
When MAI is mitigated through the use of circular shifts of CAZAC sequences, there is an issue when the delay spread of the channel exceeds that of the circular shift.  This causes the long delay channel taps to appear as delay taps of another user.  When this occurs, such as in the TU channel performance degrades quickly as a function of C/I.  This set of curves illustrates this point.  Notice that at a -10dB C/I the PER performance starts to floor out as a function of SNR.  So, the use of long CAZAC sequences may require power control on the reverse link.
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