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6.8o.1 Option-I Chirp on UWB

This clause specifies a scheme of chirp on UWB (CoU) which is an optional mode in addition to the mandatory direct sequence (DS) mode of UWB PHY. CoU is added to or moved out from the mandatory DS mode through a switch. When CoU is switched in, we get a chirped DS pulse. When CoU is switched out, we get the mandatory DS pulse. The purpose of CoU is to provide an additional dimension to support SOP as well as to achieve better ranging accuracy. 

Since CoU mode is an optional mode in addition to the mandatory DS mode, all specifications will keep the same as they are in the mandatory DS mode except those defined in the following.
6.8.o1.1 Transmitter and receiver
[image: image8.emf] 

LNA

LNA

DS-CHIRP

DS-CHIRP

Demodulation

&

Decoding

(DS mode)

Demodulation

&

Decoding

(DS mode)

S2

Local 

oscillator

Local 

oscillator

DE-CHIRP and 

S2

are the two circuits 

in additional to the mandatory DS mode.

   CoU mode has exactly the same transmitter and receiver structures as the mandatory DS mode except that it adds some additional parts to those of the mandatory DS mode. The functional block diagram in Figure 1 is provided as a reference for specifying the transmitter, while the functional block diagram in Figure 2 is provided as a reference for specifying the receiver, for CoU mode. 
   In Figure 1, the additional functional blocks of the CoU transmitter compared to that of the mandatory DS mode are the CHIRP circuit and the S1 switch. The function of the CHIRP circuit is to generate a chirped DS pulse, and S1 is used for switching between the mandatory DS mode and thhe optional CoU mode. Similarly, in Figure 2, the additional functional blocks of the CoU receiver compared to that of the mandatory DS mode are the DE-CHIRP circuit and S2 switch. The function of the DE-CHIRP circuit is to conduct reverse chirping operation on the received signal and recover the DS pulse. Iike S1, S2 is also used for switching between the mandatory DS mode and the optional CoU mode.
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6.8.o1.2 Representation of chirped pulse of CoU
   A mathematical representation of chirped DS pulse of CoU at baseband is given by Equation (1) and a graphical example of chirped DS pulse is shown in Figure 3. 
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where P(t) denots the mandatory pulse and 
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 the chirping rate (chirping slope). Moreover, B and T are the bandwidth and time duration of the chirped pulse respectively. When Raised cosine pulse is used as the mandatory pulse, we have
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6.8.o1.3 Mechanism of using CoU to support SOP
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   There are different methods with CoU to support SOP. Both chirp slopes and chirp patterns can be employed as the mechanism to support SOP. For simplicity reasons, chirp slopes are used as one of the mechanism to support SOP in the CoU mode. It should be noted that chirp slopes can be further combined with DS codes and frequency sub-band to support SOP as shown in Figure 4. In case of optional 1.5GHz frequency sub-band defined in UWB PHY, frequency sub-band can not be used to support SOP. Then, chirp slopes play more roles in supporting SOP.
6.8o.2 Option-II Continuous Spectrum Pulse

This clause specifies a scheme of continuous spectrum (CS) pulse which is an optional mode in addition to the mandatory direct sequence (DS) mode of UWB PHY. The optional CS filtering operation is added to or moved out from the mandatory DS mode through a switch. When CS is switched in, we get a CS-filtered DS pulse. When CS is switched out, we get the mandatory DS pulse. The purpose of CS filtering is to reduce the interference level between different piconets and then enhance SOP performance 
Since CS mode is an optional mode in addition to the mandatory DS mode, all specifications will keep the same as they are in the mandatory DS mode except those defined in the following.
6.8.o2.1 Transmitter and receiver
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   CS mode has exactly the same transmitter and receiver structures as the mandatory DS mode except that it adds some additional parts to those of the mandatory DS mode. The functional block diagram in Figure 5 is provided as a reference for specifying the transmitter, while the functional block diagram in Figure 6 is provided as a reference for specifying the receiver, for CS mode. 
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   In Figure 5, the additional functional blocks of the CS mode transmitter compared to that of the mandatory DS mode are the CS-filter circuit and the S3 switch. The function of the CS-filter circuit is to generate CS-filtered DS pulse and S3 is used for switching between the mandatory DS mode and the optional CS mode. Similarly, in Figure 6, the additional functional blocks of the CS receiver compared to that of the mandatory DS mode are the CS-1 filtering circuit and S4 switch. The function of the CS-1 filter circuit is to conduct reverse CS filtering on the received signal and recover the DS pulse. Iike S3, S4 is also used for switching between the mandatory DS mode and the optional CS mode.
6.8.o1.2 Representation of CS filtered pulse
   A mathematical representation of CS filtered pulse is given by Equation (3) and a graphical example of chirping operation is shown in Figure 6. 
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where, 
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Some examples of the CS filtered pulses with different group delays are given in Figure 7.
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Figure 2 Functional diagram of CoU receiver.
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Figure 5 Functional diagram of CS mode transmitter.
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Figure 1 Functional diagram of CoU transmitter.
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Figure 3 Graphical view of chirped pulse.
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Figure 7 Examples of CS filtered pulses.
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Figure 4 Three sources to support SOP in CoU mode.
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Figure 6 Functional diagram of CS receiver.
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