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8.5.2.3 VPPM-mode dimming

The VPPM-mode dimming is described in 4.4.3.1.5. The VPPM PHY shall have basic dimming level support at 10% duty cycle resolution. To support higher resolution for dimming from 0 to 100% in steps of 0.1%, the VPPM PHY shall use the algorithm as provided in Figure 113. For example, for supporting 25% dimming, the PHY shall alternately send 20% and 30% duty cycle VPPM symbols. It is recommended that the receiver change the matched filtering in step with the change in the transmitter symbol shape to enable optimum detection.
By default, a 50% duty cycle shall be used for VPPM. If dimming is supported using VPPM modulation in PHY I or PHY II, a dimming notification command shall be sent by the MAC to the receiver. Both the TX and RX shall use the algorithm in Figure 113 for VPPM dimming. The transmitter shall honor all dimming requests from the upper layer. It is recommended that the transmitter use the receiver’s capabilities information as provided in 5.3.19.1.1 for VPPM dimming support. This information is obtained during the device discovery process provided in 5.1.2.4.
VPPM
-mode dimming is described in 4.4.3.1.5. VPPM modulation
, as implemented here (see 10.6),
 supports a dimming-level resolution of 10%. To support a dimming resolution of 0.1%, as prescribed in 5.3.10, the VPPM PHY shall use the algorithm provided below. 
The algorithm relies on the following symbols:
 VS0, VS1, VS2, … VS10. VS0 corresponds to the light source being turned off (macDim = 0) and VS10 corresponds to the light source fully being turned on (macDim = 1,000). VS1 to VS9 are the VPPM symbols for d = 0.1 to 0.9 (see 10.6).
· Choose the diming level macDim (see Table 59). 

· First, determine the type of the corresponding symbols, viz.  
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 stands for rounding to the next lower integer and 
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 for rounding to the next higher integer.

· Next, calculate the number of how often each symbol is to be sent:   
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· Then, to achieve the desired dimming level macDim : 
· Sequentially assign 
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· Assign 
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· If the number of VPPM data symbols to be sent is not modulo 100, add VPPM idle-pattern symbols so that the number of VPPM symbols to be sent becomes multiples of 100. The configurations of VPPM data and idle-pattern symbols are shown in Figure X.
 
[image: image9.emf]VPPM

data

VPPM 

data

fractionally dimmed

data transmission none data

1

VS

k

2

VS

k

VPPM 

idle

Pattern

VPPM 

data

1

VS

k

1

VS

k

. . . . .

VPPM

data

VPPM 

data

1

VS

k

2

VS

k

VPPM

idle pattern

2

VS

k

fractionally dimmed fractionally dimmed

. . . . .

VPPM

data

VPPM 

data

1

VS

k

2

VS

k

. . . . .

VPPM

data

VPPM 

data

1

VS

k

2

VS

k

VPPM

idle 

pattern

2

VS

k

VPPM 

data

1

VS

k

VPPM

data

2

VS

k

fractionally dimmed fractionally dimmed fractionally dimmed

. . . . .

data transmission

none

data


Figure X— Sequential proportional cycling between two duty symbols to achieve fractional dimming with 0.1% accuracy in VPPM-mode. Upper panel: padding of 
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Note that during data transmission time, only VPPM symbols between VS1 and VS9 can carry data information, as shown in Table 103.  This is because VS0 (light full off) and VS10 (light full on) can not carry data information because there are no transitions during these two symbols.  Therefore, when a macDim value less than 100 is required, data information is carried only by VS1 symbols. Similarly, data information is carried only by VS9 symbols when a macDim value greater than 900 is required.  All dimming requests must be honored even if data transmission is not possible. It is recommended that the receiver changes its matched filter in step with the change in the transmitter-symbol shape in order to enable optimum detection.

By default, a 50% duty cycle shall be used for VPPM. If dimming is supported using VPPM modulation,
 a dimming notification command shall be sent by the MAC. Both the TX and RX shall use the above algorithm
 for VPPM dimming. The transmitter shall honor all dimming requests from the upper layer. It is recommended that the transmitter uses the receiver’s capability information as provided in 5.3.19.1.1 for VPPM dimming support. This information is obtained during the device discovery process described in 5.1.2.4.
10.6 Data mapping for VPPM

The data mapping for VPPM shall be defined as in Table103. The physical value mapped from the logical data '0' has a transition from 'high' to 'low', and the physical value mapped from the logical data '1' has a transition from 'low' to 'high', as shown in Table103. 'Low' and 'high' values are defined in 8.3.2. The variable d in Table103 is the VPPM duty cycle, and it is assigned by the VPPM-mode dimming mechanism described in 8.5.2.3. It can be varied in steps of 0.1.
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�“The” has been deleted.


�“,” has been added.


�“,” has been added.


�“:” has been added.


�“.” in this equation has been changed.


�“.” has been added.


�“, sequentially” has been deleted.


�These sentences have been changed.


�These sentences have been added.


�“in PHY I or PHY II” has been deleted.


�“algorithm” has been added.
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