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Instruction to editor: 

· Add definition of cell, macro cell and phy switch in 3.2 based on 10/693r2
· cell: the number of optical sources or photodetectors selected by the PHY switch at a given time.
· macro cell: An aggregate cell formed using all the cells available at the optical media used for device discovery and association.
· phy switch: A switch at the transmission interface between the PHY and the optical SAP, used to send and receive data to and from a single or multiple optical sources and photodetectors in a selective manner.
· Add explanation of optical media to 4.4 based on slide 10 in 10/693r2

· Add PLME-SWITCH as a PHY management service as shown below
· Update clause 6 as shown below

5.2.2 PHY management service
The PLME-SAP allows the transport of management commands between the MLME or the DME and the PLME. Table 1 lists the primitives supported by the PLME-SAP. These primitives are discussed in the clauses referenced in the table.

	· PLME-SAP primitives

	PLME-SAP primitive
	Request
	Confirm

	PLME-CCA
	5.2.2.1
	5.2.2.2

	PLME-GET
	5.2.2.3
	5.2.2.4

	PLME-SET
	5.2.2.5
	5.2.2.6

	PLME-SET-TRX-STATE
	5.2.2.7
	5.2.2.8

	PLME-SWITCH
	5.2.2.9
	5.2.2.10


· PLME-SWITCH.request

The PLME-SWITCH.request primitive request is used by the DME to request that the PHY entity select the switch to enable the appropriate cells in the SW-BIT-MAP. The semantics of the PLME-SWITCH.request primitive are as follows:

PLME-SWITCH.request
(


SW-BIT-MAP,


DIR


)

Table 1 specifies the parameters for the PLME-SET-TRX-STATE.request primitive.

	· PLME-SWITCH.request parameters

	Name
	Type
	Valid range
	Description

	SW-BIT-MAP
	Vector of ‘n’x’m’entries
	BOOLEAN
	One bit for each optical source or photodetector and is dependent on the direction. Setting the kth bit to a “1” brings the corresponding optical source or photodetector into the cell group. ‘n’ is the number of cells and ‘m’ is 1 for PHY I, II and 3 for PHY III

	DIR
	
	BOOLEAN
	‘0’ is for TX and ‘1’ is for ‘RX’


· When generated

The PLME-SWITCH.request primitive is generated by the DME and issued to its PLME when the current cell selection needs to be changed.

· Effect on receipt

On receipt of the PLME-SWITCH.request primitive, the PLME will cause the PHY to attempt to change to the cell.

· PLME-SWITCH.confirm

The PLME-SWITCH.confirm primitive reports the result of a request to change the currently operating cell.

The semantics of the PLME-SWITCH.confirm primitive are as follows:

PLME-SWITCH.confirm
(


status


)

Table 2 specifies the parameters for the PLME-SWITCH.confirm primitive.

	· PLME-SWITCH.confirm parameters

	Name
	Type
	Valid range
	Description

	status
	Enumeration
	SUCCESS
	The result of the request to change the cell


· When generated

The PLME-SWITCH.confirm primitive is generated by the PLME and issued to its DME after attempting to change the cell.

· Effect on receipt

On receipt of the PLME-SWITCH.confirm primitive, the DME is notified of the result of its request to change the currently operating cell.

If the phy switch is able to select the new cell, the PHY will issue the PLME-SWITCH.confirm primitive with a status of SUCCESS.

	Octets: 2
	1
	4/10
	0/5/6/10/14
	2
	variable
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	0/1
	variable
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	Frame

Control
	Sequence

Number
	Addressing

fields
	Auxiliary

Security Header
	Superframe

Specification
	GTS

fields (Figure 67)
	Pending

address

fields (Figure 68)
	cellSearchLength
	Beacon

Payload
	FCS
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	MFR

	
	Update Figure 66 for Beacon frame format


‘‘””‘””
	Bits: 0–3
	4-7
	8-11
	12
	13
	14
	15

	Beacon

Order
	Superframe

Order
	Final

CAP Slot
	Reserved
	WPAN

Coordinator
	Association

Permit
	cellSearchEn

	Update Figure 69 for Format of the Superframe Specification field
	


Add text at the end of subclause 6.2.2.1.2 on page 139
If the cellSearchEn bit is set, the cellSearchLength is transmitted as an additional field in the beacon frame, as shown in Figure 66.
	octets: 7
	1
	variable

	MHR fields
	Command Frame Identifier (Table 87)
	cellSearchQuality


	Update Figure 96 for Mobility notification command


Add text at the bottom of Figure 96
The results from the cell search are provided in the mobility notification command as shown in Figure 96. The WQI values (in octets) obtained for the current channel during the cell search procedure defined in 6,6.12.3  shall be included in the command frame. The number of octets sent shall be equal to cellSearchLength, as defined in 6.6.12.3. 
6.6.12 VLC cell design and mobility support

There may be a need to support link switching due to physical movement or interference. Mobility can be of two types: physical and logical. Physical mobility occurs when the VLC device M1 changes its position due to the movement within the coverage area of infrastructure I1 while logical mobility occurs when the device M1 changes its communication link from a link with infrastructure I2 to one with infrastructure I3 due to interference or deliberate channel switching. This is shown in Figure 134. 
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Figure 134 = Physical and logical mobility

A co-ordinator DME can separate the optical media into multiple cells for supporting applications such as location based services.  
6.6.12.1 Mobility support using multiple cells 
A single coordinator can support mobility of the device through multiple cells using the PHY switch controlled by the DME as shown in Figure 133. Each optical element in a cell is denoted by cell_ID(i,j) where j is the index of the element in the ith cell. The size and the position of the cell in the optical media shown in Figure 3 can be variable and can be programmed by the DME. The actual size and position determination for the cell by the coordinator DME is not defined in the standard. If device 1 moves to the next cell, for example, from cell_ID(i,j) to cell_ID(i+1,j), the coordinator can detect the mobility of the device using the uplink signal (i.e. acknowledgment frame). 
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Figure 133 - Cell configuration for VLC mobility
Figure 134 shows the mobility support for a device through multiple cells. When device 1 moves out from Cell_ID(i,j) to Cell_ID(i+1,j), the coordi​nator may not receive the uplink transmission (for example, acknowledgment frame or CVD frame) from Cell_ID(i,j). The coordinator may then search for the device through the adjacent cells such as Cell_ID(i+1,j) and Cell_ID(i-1,j) during the same time slots assigned to device 1 in the superframe.  The other devices in cell_ID(i,j) will continue communication in the same cell. The co-ordinator may also expand the cell size in order to provide coverage for mobility of the device. The coordinator can decide on the new cell selection for the device on receiving the uplink transmission from device 1.Thus, if the coordinator can resume communication with the device in cell_ID(i+1,j), the coordinator DME may set the PHY switch to use cell_ID(i+1,j) for device 1 during the time slots allocated for device 1 and then switch back to cell_ID(i,j) to service any existing devices in cell_ID(i,j) in the remaining time slots. The searching process can be terminated  if the device is not found within the link timeout period, defined in MAC PIB attribute macLinkTimeOut in Table 3 and the device can then be considered to be disassociated from the coordinator.  
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Figure 134— Mobility support for a device through multiple cells
6.6.12.2 Cell configuration during superframe

In order to support access for new devices through the entire superframe, the entire optical media shall be configured to a single macro cell during the beacon and  CAP periods. Once devices are discovered and associated, the cell sizes and positions can be determined and the cell structure can be applied to the individual device(s) for communication.  This as shown in Figure 135.
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Figure 135  Superframe configuration for mobility support
6.6.12.3 Cell size and location search procedure 

Once a device is associated with a coordinator using the beacon and CAP, the coordinator may establish the size and location of the cell in order to service the new device in the CFP with a smaller cell size. In order to determine the size and location of the cell, the coordinator first sets the cellSearchEn bit in the superFrame specification field of the beacon frame as defined in Figure 69. If the cellSearchEn bit is set, the cellSearchLength is transmitted as an additional field in the beacon frame, as shown in Figure 66. If the cellSearchEn bit is set, the coordinator readjusts its superframe GTS allocation to ensure the first cellSearchLength slots of the CFP are allocated for cell size and location search. 
The first cellSearchLength slots are used as visibility slots by the coordinator and the devices. During the first cellSearchLength slots, the coordinator sequentially cycles through the cellSearchLength cells and transmits CVD frames in all the cells. Figure 136 shows an example of the sequential search for 4 cells. CS1 to CS4 are the 4 cell search slots that are made available for searching via setting the cellSearchLength to 4 and setting the cellSearchEn bit in the beacon frame. 
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Figure 136 Cell size and location search procedure
If a device receives a beacon with the cellSearchEn bit set to 1, the device shall also continuously transmit CVD frames during the cellSearchEn slots while also monitoring the CVD frame reception from the coordinator.  The device shall note the WQI during each of the cellSearchLength slots and shall report this information back to the coordinator using the mobility notification command frame, as described in 6.3.12. 
The coordinator makes the determination of the cell sizes and location based on the information from the mobility notification command and its own reception of the CVD frames from the device during the cell search slots. 

Submission
Page 

D. Kawaguchi, Symbol Technologies
Submission
Page 

Taehan Bae

_1347800978.vsd
�

Cell_ID(i+1,j)



_1347803963.vsd
�


_1347804074.vsd
�


_1347800979.vsd
�

Cell_ID (i,1)


Cell_ID (i,2)


Cell_ID (i,3)


Cell_ID (i+1,1)


Cell_ID (i,4)


Cell_ID (i,5)


Cell_ID (i,6)


Cell_ID (i+1,3)


Cell_ID (i,7)


Cell_ID (i,8)


Cell_ID (i,9)


Cell_ID (i+1,5)


Cell_ID (i+1,2)


Cell_ID (i+2,1)


Cell_ID (i+2,2)


Cell_ID (i+1,4)


Cell_ID (i+2,5)


Cell_ID (i+2,6)


Cell_ID (i+1,6)


Cell_ID (i+2,9)


Cell_ID (i+2,10)


Cell_ID (i+2,3)


Cell_ID (i+2,7)


Cell_ID (i+2,11)



_1347800977.vsd

