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6.8a.3.3.5 UWB PHY Optional Chaotic pulses

Another non-coherent optional pulse shape that may be used is Chaotic waveform.  This optional pulse shape shall only be used when all other devices within the PAN are using a Chaotic pulse. This mode can be used for the low power situation where the long battery life is critically important. Since COOK (Chaotic On-off Keying) is non-coherent modulation, it doesn’t need to generate Chaotic signal in the receiving side. For that reason, the generation of Chaotic waveform can be freely determined or generated from manufactures. 

The channel frequencies used shall be as same as in Table 1b. (to editors: This sentence can be removed since it will use the same channel as define in the specification)
In case of the preamble field, the duration of the Chaotic pulses shall be inverse of the mandatory Peak PRF of the mandatory preambles (Tc = 1 / Peak PRF), where the Peak PRF is defined in “Table 1b?” (to editors: This Peak PRF was defined previously in the document but now only the Mean PRF is defined, and Peak PRF might be define in the table again). In order words, a single chip of the ternary S code of the mandatory length 31 in as shown in  Table 39c shall be mapped into a non-coherent Chaotic On-off Keying (COOK) pulse c(t) . Since it is non-coherent modulation, in the receiving side it is not necessary to distinguish the sign of the chaotic pulse c(t). This relationship is shown in Table 1

Table 1 Ternary Code to COOK Pulse Mapping

	Ternary Code Chip
	COOK Chaotic Pulse

	+
	c(t)

	0
	0

	-
	c(t)


In case of the UWB PHY symbol, the duration of the Chaotic pulse shall be equal to the duration of pulses burst Tburst which is shown in Figure 27e and Table 39d. Since the Chaotic pulse is non-coherent modulation, as shown in Figure 27f, in the receiving side only position of pulse (since it is 2-PPM modulation position 0 or position 1 can be distinguished but not the sign of the chaotic pulse c(t)). This relationship is shown in Table 2.
Table 2 UWB PHY Bits to Symbol Mapping
	Modulation Symbols

(g1g0)  
	Chaotic Pulse

COOK

	-10
	c(t)  PPM Position 0

	-11
	c(t)  PPM Position 1

	10
	c(t)  PPM Position 0

	11
	c(t)  PPM Position 1
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