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Change Requests

Text in black: original text in D0

Text in blue: added text

Text in red: deleted text

On page 140, please modify text as follows.
How the MLME shall construct the individual commands for transmission is detailed in 7.4.1 through

7.4.137.4.14. MAC command reception shall abide by the procedure described in 7.12.7.2.
Table 73—MAC command frames

	Command frame

identifier
	Command name
	RFD
	Subclause

	
	
	Tx 
	Rx
	

	……
	
	
	

	0x0a
	Blinking notification
	
	7.4.10

	0x0b
	Dimming notification
	
	7.4.11

	0x0c
	Fast link recovery signaling
	
	7.7.6 7.4.12

	0x0d
	Mobility notification
	
	7.4.12 7.4.13

	0x0e 


	Information element exchange GTS response command
	
	??? 7.4.14

	0x0f–0xff
	Reserved
	
	


On page 150, please insert the following new section, and change the following section number accordingly (i.e., change the current 7.4.12 in D0 into 7.4.13, and so on).
7.4.12 Fast link recovery command
Fast link recovery command is used for the device or coordinator to send the fast link recovery (FLR) signal and the fast link recovery response (FLR RSP), to help the link recovery. 
Fast link recovery signal and response use the same fast link recovery command format.  The fast link recovery command shall be formatted as illustrated in Figure xxx.
	octets: (see 7.2.2.6)
	1

	MHR fields
	Command Frame Identifier (see Table 73)


Figure xxx-Fast link recovery command

On page 182-184, please modify the text and figures as follows. 

7.7.6 Fast link recovery

In the star topology, a fast link recovery process may be triggered at the mobile node (MN) device in the visible light communication. The trigger can be that the MN device does not receive ACKs for a number of times given by a parameter N_ACKS set in the MAC command frame for fast link recovery. In the fast link recovery process, the MN device may decide on its own to stop sending data. The MN device may optionally send fast link recovery (FLR) signal repeatedly (within the resource allocated) to the infrastructure access point (AP) coordinator if the MN device is plugged in with an adapter. Upon receiving FLR signal, AP coordinator sends a FLR response to the MN device. After MN device receives the response, the communication resumes. If there is both UL data service from the device to the coordinator and DL data service from the coordinator to the device, the MN device may wait after stopping sending data. If the device does not receive any FLR response signal within a timer given by a parameter T_LINKTIMEOUT, the device may assume the link is broken.  

The FLR signal and response are defined in 7.4.12.
Figure 120 shows an example of the process of MN device stopping sending data based on the retransmission count.
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Figure 120—An example of the process of MN device stopping data transmission

based on the retransmission count, and triggering FLR.
In the star topology, a fast link recovery may be triggered at the access point (AP) coordinator in the visible light communication. The trigger can be that the AP coordinator does not receive contiguous ACKs for a number of times given by a parameter N_ACKS. In the fast link recovery process, the AP coordinator may stop sending data to the MN device. The AP coordinator then sends fast link recovery (FLR) signal repeatedly to the MN device. The AP coordinator may hold the uplink grant allocated to the MN. Upon receiving FLR signal, MN device will send a FLR response to the AP coordinator. After AP coordinator receives the response, the communication resumes.

Figure 121 shows an example of the process of AP coordinator stopping sending data based on the retransmission count.
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Figure 121—An example of the process of AP coordinator stopping sending data based

on the retransmission count, and triggering FLR.
In peer-to-peer VLC, the devices may let each other know their battery lives. If the conditions to trigger the fast link recovery process are satisfied, the device will further compare its own battery life with the battery life of its peer (the one it is communicating). If its battery life is shorter than its peer's, then it stops sending data, and wait. If its battery life is longer than its peer's, then it stops sending data, and start fast link recovery process. Battery life is indicated in MAC command frame structure. When the fast link recovery is triggered, if the device has spare color bands, some or all of the spare color bands also start sending fast link recovery signals, to recover the link. The device then will choose a color band which gets the fast link recovery response to continue the communication.
When the fast link recovery is triggered, if the device has spare color bands, some or all of the spare color bands also start sending fast link recovery signals, to recover the link. The device then will choose a color band which gets the fast link recovery response to continue the communication.
The address field of MHR in FLR signal and response may include the address or the identifier of the color bands.
Figure 122 shows a flowchart of the process for color band assisted fast link recovery.
[image: image5.emf]
Figure 122—Flowchart of process for color band assisted fast link recovery
When the fast link recovery is triggered, if the device has other communication directions/angles, e.g., a light with multiple LEDs with different angles, some or all of the other angles also start sending fast link recovery signaling, to recover the link. The device then will choose an angle which gets the fast link recovery response to continue the communication. The process of fast link recovery on other directions/angles can be made parallel in multiple directions or successive (i.e., one direction after another). The direction is indicated in the link recovery mechanism provided by the command frame structure.

The address field of MHR in FLR signal and response may include the address or the identifier of the angles or directions.
Figure 123 shows a flowchart of the process for multiple angle assisted fast link recovery.
[image: image6.emf]
Figure 123—Flowchart showing process of multiple angles assisted fast link recovery
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