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7.8 Multiple channel resource assignment
7.8.1 Multiple channel information
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]When the coordinator doesn’t have time slot resources to assign for new user, the coordinator should extend the resource by using multiple channel.  Figure 124 shows the one example of multiple channel usage and Figure 127 describes the procedure of multiple channel usage in Figure 124.  In figure 127, the device 1 initially accesses to the coordinator for communication by using the default band.  The default band is used to initial access band between the coordinator and the devices and should be one or any bands from 7 bands in table 1.  The coordinator assign time slot n to device 1 in control signal by using default band.
When the device 2 try to access coordinator initially for communication and the time slot is not available anymore for device 2, the coordinator should assign the other channel except the default channel.  To use multiple channels, the coordinator should transmit the “Src_multi_info” in management payload field which is defined in table 83 to the device.  Then the device 2 should responses to the coordinator using the “Des_multi_info” which is defined in table 83 in uplink MAC header, informing available multiple channels of the device.  The coordinator should assign channel resources with time slot to the device using default band.

If the coordinator does not support the multiple channel, because the coordinator has the single channel light source, or does not want to use multiple channel, the coordinator should transmit Src_multi_info with set code ‘0000000’ which is defined in table 001 in Annex.
If the device also cannot support multiple channel due to the hardware limitation, like single channel light source or interference situation, or does not want to use multiple channel, the device should response the Des_multi_info with set code ‘0000000’ which is defined in table 001 in Annex.



Figure 124-Example of multiple channel usage
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Fig. 127. Multi-channel information.

Table 83 - Management payload field for multiple channel

	Management payload
filed
	Bit
	Usage / Description
	Down/Up Link

	Src_multi_info
	7
	Available channels information in Coordinator (Access Point)
ex: 0000000: No multiple channel mode
ex: 0000001: using channel “Band 7”
ex: 0000101: using channel “Band 5” and “Band 7”
	D/L

	Des_multi_info
	7
	Available channels information in mobile device
ex: 0000000: No multiple channel mode
ex: 0000001: using channel “Band 7”
ex: 0000101: using channel “Band 5” and “Band 7”
	U/L







7.8.2 Channel hopping for interference avoidance
The cell is defined as an aggregate or group of light sources that should be covered by a coordinator. A single coordinator can coordinate multiple cells. 
When the VLC communication system uses the same time slot between the adjacent light sources or cells with multiple channel communication, the channel hopping should be used. In order to avoid interference and increase system capacity, pre assigned hopping pattern should be adopted. 
To use the channel hopping, the coordinator should transmit the ‘H_pattern’ in management payload field which is defined in table 84 to the device.  The hopping pattern should be assigned to the device and then the device should operate and hop based on the assigned hopping pattern.
If the VLC system does not use the multiple channel (Src_multi_info is set code ‘0000000’), the hopping pattern does not supported.

Table 84, Management payload field for channel hopping
	Management payload filed
	Bit
	Usage / Description
	Down/Up Link

	H_pattern
	5
	Channels hopping information
	D/L



Annex X.

1. Channel assignment

Table 001. – Multiple channel assignment table
	Bit
	Band 1
	Band 2
	Band 3
	Band 4
	Band 5
	Band 6
	Band 7

	0000000
	　No multiple channel mode

	0000001
	X
	X
	X
	X
	X
	X
	O

	0000010
	X
	X
	X
	X
	X
	O
	X

	0000011
	X
	X
	X
	X
	X
	O
	O

	0000100
	X
	X
	X
	X
	O
	X
	X

	0000101
	X
	X
	X
	X
	O
	X
	O

	0000110
	X
	X
	X
	X
	O
	O
	X

	0000111
	X
	X
	X
	X
	O
	O
	O

	0001000
	X
	X
	X
	O
	X
	X
	X

	0001001
	X
	X
	X
	O
	X
	X
	O

	0001010
	X
	X
	X
	O
	X
	O
	X

	0001011
	X
	X
	X
	O
	X
	O
	O

	0001100
	X
	X
	X
	O
	O
	X
	X

	0001101
	X
	X
	X
	O
	O
	X
	O

	0001110
	X
	X
	X
	O
	O
	O
	X

	0001111
	X
	X
	X
	O
	O
	O
	O

	0010000
	X
	X
	O
	X
	X
	X
	X

	0010001
	X
	X
	O
	X
	X
	X
	O

	0010010
	X
	X
	O
	X
	X
	O
	X

	0010011
	X
	X
	O
	X
	X
	O
	O

	0010100
	X
	X
	O
	X
	O
	X
	X

	0010101
	X
	X
	O
	X
	O
	X
	O

	0010110
	X
	X
	O
	X
	O
	O
	X

	0010111
	X
	X
	O
	X
	O
	O
	O

	0011000
	X
	X
	O
	O
	X
	X
	X

	0011001
	X
	X
	O
	O
	X
	X
	O

	0011010
	X
	X
	O
	O
	X
	O
	X

	0011011
	X
	X
	O
	O
	X
	O
	O

	0011100
	X
	X
	O
	O
	O
	X
	X

	0011101
	X
	X
	O
	O
	O
	X
	O

	0011110
	X
	X
	O
	O
	O
	O
	X

	0011111
	X
	X
	O
	O
	O
	O
	O

	0100000
	X
	O
	X
	X
	X
	X
	X

	0100001
	X
	O
	X
	X
	X
	X
	O

	0100010
	X
	O
	X
	X
	X
	O
	X

	0100011
	X
	O
	X
	X
	X
	O
	O

	0100100
	X
	O
	X
	X
	O
	X
	X

	0100101
	X
	O
	X
	X
	O
	X
	O

	0100110
	X
	O
	X
	X
	O
	O
	X

	0100111
	X
	O
	X
	X
	O
	O
	O

	0101000
	X
	O
	X
	O
	X
	X
	X

	0101001
	X
	O
	X
	O
	X
	X
	O

	0101010
	X
	O
	X
	O
	X
	O
	X

	0101011
	X
	O
	X
	O
	X
	O
	O

	0101100
	X
	O
	X
	O
	O
	X
	X

	0101101
	X
	O
	X
	O
	O
	X
	O

	0101110
	X
	O
	X
	O
	O
	X
	O

	0101111
	X
	O
	X
	O
	O
	O
	X

	0110000
	X
	O
	O
	X
	X
	X
	X

	0110001
	X
	O
	O
	X
	X
	X
	O

	0110010
	X
	O
	O
	X
	X
	O
	X

	0110011
	X
	O
	O
	X
	X
	O
	O

	0110100
	X
	O
	O
	X
	O
	X
	X

	0110101
	X
	O
	O
	X
	O
	X
	O

	0110110
	X
	O
	O
	X
	O
	O
	X

	0110111
	X
	O
	O
	X
	O
	O
	O

	0111000
	X
	O
	O
	O
	X
	X
	X

	0111001
	X
	O
	O
	O
	X
	X
	X

	0111010
	X
	O
	O
	O
	X
	X
	X

	0111011
	X
	O
	O
	O
	X
	X
	X

	0111100
	X
	O
	O
	O
	O
	X
	X

	0111101
	X
	O
	O
	O
	O
	X
	X

	0111110
	X
	O
	O
	O
	O
	O
	X

	0111111
	X
	O
	O
	O
	O
	O
	O

	1000000
	O
	X
	X
	X
	X
	X
	X

	1000001
	O
	X
	X
	X
	X
	X
	O

	1000010
	O
	X
	X
	X
	X
	O
	X

	1000011
	O
	X
	X
	X
	X
	O
	O

	1000100
	O
	X
	X
	X
	O
	X
	X

	1000101
	O
	X
	X
	X
	O
	X
	O

	1000110
	O
	X
	X
	X
	O
	O
	X

	1000111
	O
	X
	X
	X
	O
	O
	O

	1001000
	O
	X
	X
	O
	X
	X
	X

	1001001
	O
	X
	X
	O
	X
	X
	O

	1001010
	O
	X
	X
	O
	X
	O
	X

	1001011
	O
	X
	X
	O
	X
	O
	O

	1001100
	O
	X
	X
	O
	O
	X
	X

	1001101
	O
	X
	X
	O
	O
	X
	O

	1001110
	O
	X
	X
	O
	O
	O
	X

	1001111
	O
	X
	X
	O
	O
	O
	O

	1010000
	O
	X
	O
	X
	X
	X
	X

	1010001
	O
	X
	O
	X
	X
	X
	O

	1010010
	O
	X
	O
	X
	X
	O
	X

	1010011
	O
	X
	O
	X
	X
	O
	O

	1010100
	O
	X
	O
	X
	O
	X
	X

	1010101
	O
	X
	O
	X
	O
	X
	O

	1010110
	O
	X
	O
	X
	O
	O
	X

	1010111
	O
	X
	O
	X
	O
	O
	O

	1011000
	O
	X
	O
	O
	X
	X
	X

	1011001
	O
	X
	O
	O
	X
	X
	O

	1011010
	O
	X
	O
	O
	X
	O
	X

	1011011
	O
	X
	O
	O
	X
	O
	O

	1011100
	O
	X
	O
	O
	O
	X
	X

	1011101
	O
	X
	O
	O
	O
	X
	O

	1011110
	O
	X
	O
	O
	O
	O
	X

	1011111
	O
	X
	O
	O
	O
	O
	O

	1100000
	O
	O
	X
	X
	X
	X
	X

	1100001
	O
	O
	X
	X
	X
	X
	O

	1100010
	O
	O
	X
	X
	X
	O
	X

	1100011
	O
	O
	X
	X
	X
	O
	O

	1100100
	O
	O
	X
	X
	O
	X
	X

	1100101
	O
	O
	X
	X
	O
	X
	O

	1100110
	O
	O
	X
	X
	O
	O
	X

	1100111
	O
	O
	X
	X
	O
	O
	O

	1101000
	O
	O
	X
	O
	X
	X
	X

	1101001
	O
	O
	X
	O
	X
	X
	O

	1101010
	O
	O
	X
	O
	X
	O
	X

	1101011
	O
	O
	X
	O
	X
	O
	O

	1101100
	O
	O
	X
	O
	O
	X
	X

	1101101
	O
	O
	X
	O
	O
	X
	O

	1101110
	O
	O
	X
	O
	O
	O
	X

	1101111
	O
	O
	X
	O
	O
	O
	O

	1110000
	O
	O
	O
	X
	X
	X
	X

	1110001
	O
	O
	O
	X
	X
	X
	O

	1110010
	O
	O
	O
	X
	X
	O
	X

	1110011
	O
	O
	O
	X
	X
	O
	O

	1110100
	O
	O
	O
	X
	O
	X
	X

	1110101
	O
	O
	O
	X
	O
	X
	O

	1110110
	O
	O
	O
	X
	O
	O
	X

	1110111
	O
	O
	O
	X
	O
	O
	O

	1111000
	O
	O
	O
	O
	X
	X
	X

	1111001
	O
	O
	O
	O
	X
	X
	O

	1111010
	O
	O
	O
	O
	X
	O
	X

	1111011
	O
	O
	O
	O
	X
	O
	O

	1111100
	O
	O
	O
	O
	O
	X
	X

	1111101
	O
	O
	O
	O
	O
	X
	O

	1111110
	O
	O
	O
	O
	O
	O
	X

	1111111
	O
	O
	O
	O
	O
	O
	O





2. Channel hopping information
In Figure xxx, if a certain optical source uses HP1 (00001) and other optical source in adjacent cell uses HP2 (00011), then hopping pattern application in adjacent cell is that HP1 operates R in first frame or time slot, B in second frame or time slot, G in third frame or time slot, but HP2 is operating at G in first frame or time slot, G and R in second frame or time slot, R and B in third frame or time slot.  This mechanism can avoid interference between optical sources each other.  Also hopping pattern application does not limit one frame or one time slot. Many frame or time slot based is fine for application and more than R/G/B is fine to hopping pattern. 

Table 002 expressed hopping pattern example for applicable to VLC. If  coordinator assign pattern '00001' to MS by using H_pattern, then MS's frame or time slot moves according to hopping pattern. Also one hopping pattern can be assign to one user and multiple hopping patterns can be assigned to one user.

[image: ]

Figure 002- Hopping pattern assignment

	Pattern
	00001
	00011
	00101

	Frame/time slot
	HP1
	HP2
	HP3

	1
	R
	G
	B

	2
	B
	G/R
	B

	3
	G
	R/B
	G

	4
	G/R
	B
	G/R

	5
	G/R
	R
	G/B

	6
	R/B
	G
	R/B

	7
	G
	B
	R

	8
	B
	R
	G

	9
	R
	G/B
	R



Table 002-Example of hopping pattern assignment
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