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1. 
1.1. 
4. 
Acronyms and abbreviations, abbreviations, and symbols

4.1 Acronyms and abbreviations

 
Instruction to editor: Move the current list of acronyms and abbreviations to the new Clause 4.1. Port the below abbreviations into the D1 list of acronyms and abbreviation
	A/D
	Analog-to-digital converter

	D/A
	Digital-to-analog converter

	MAC
	Media-access control

	MLME
	MAC-layer management entity

	
	

	PHY
	Physical layer

	Rx
	Receiver

	Tx
	Transmitter


Instruction to editor: Introduce the below Clause + text after Clause 4.1.

4.2 Symbols
	cl
	Compensation factor for band l


Instruction to editor: Introduce the below Clause + text after Clause 6.9.6.3

6.9.6.4 Color stabilization for CSK links


The control-loop model for the color-stabilization scheme is shown in Figure XX. Goal of this control mechanism is to stabilize the center of gravity of the CSK constellation diagram (see Clause 6.8.6). Visibility patterns (see Clause 6.9.6.1) are sent from the tri-band Tx of an CSK-PHY to the tri-band Rx. The corresponding received signals are fed back to the LEDs in the tri-band Tx. An optional back link is used to relay these signals back to the tri-band Tx, where they are used to correct the LED driving currents in such a way that the center of gravity of the constellation diagram is moved back to its initial position.
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Figure XX – Control loop for a color-stabilized CSK link. 
Figure XY shows the details of the color stabilization mechanism. Upon transmission of visibility patterns the received signals after the D/As are relayed back to the CSK transmitter. In a color-stabilization module, which is not further described in this standard, compensation factors c for each band are calculated. Thereafter, all signal values outputted by the xy-to-(i,j,k) converter are multiplied by the respective compensation factors.
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Figure XY – Detailed implementation of a color-stabilized CSK link. 

In the color-stabilization modes the visibility patterns to be used are in-band OOK symbols with 100% visibility (see Clause 6.9.61) and for which the xy values of the emitted light coincides with the center of gravity of the constellation diagram previously used. The length of the visibility pattern in the visibility frame (see Clause 5.6.4.5) is chosen so, that
2. 
2.1. 
























































2.2. 
 \* MERGEFORMAT 


 thermal equilibrium in all emitters is reached before switching to the next symbol. The received signal to be relayed back (see Figure XY) 
is only acquired for the last sent visibility symbols or an average over a suitable number of last symbols. 






3. 
3.1. 







3.2. 
3.2.1. 



3.2.1.1. 
3.2.1.1.1. 













3.2.1.2. 
3.2.1.2.1. 










7.1.3.3 MLME-ASSOCIATE.response

Instruction to editor: Change clause 7.1.3.3.1 Semantics of the service primitive as indicated by the WinWord change marks and also introduce the row in the table below after the “status” row in Table 38.


MLME-ASSOCIATE.response
(






 DeviceAddress,






 AssocShortAddress,






 status,






 CapabilityNegotiationResponse,





 SecurityLevel,






 KeyIdMode,






 KeySource,






 KeyIndex






)

	CapabilityNegotiationResponse
	Integer
	00-11
	Coordinator indicates who will send color-compensation information (see Clause 7.2.3.4).



7.1.3.4 MLME-ASSOCIATE.confirm

Instruction to editor: Change clause 7.1.3.4.1 Semantics of the service primitive as indicated by the WinWord change marks and also introduce the row in the table below after the “status” row in Table 39.


MLME-ASSOCIATE.confirm
(






 AssocShortAddress,






 status,






 CapabilityNegotiationResponse,





 SecurityLevel,






 KeyIdMode,






 KeySource,






 KeyIndex






)


	CapabilityNegotiationResponse
	Integer
	00-11
	Coordinator indicates who will send color-compensation information (see Clause 7.2.3.4).





7.2.3.2 Capabilities IE
Instruction to editor: Change clause 7.2.3.2 Capabilities Information Elements as indicated by the WinWord change marks


	Octets: 9

	1

	Capability Information Field
	Aggregation Bitmap Field


Figure 79  – Capabilities IE
7.2.3.2.1 Capability Information Field

Instruction to editor: Change Table 72 as indicated by the WinWord change marks

	
	Bit
	Function

	MAC-layer capabilities
	0
	Power Source

	
	1-2
	Battery information

	
	3
	Security capability

	
	4
	Coordinator capability 

	
	5
	Traffic support

	
	6-7
	Topology support

	
	8-9
	Device type

	
	10
	Beacon support

	
	11
	Dimming support in MAC

	
	12
	Continuous visibility transmission (for infrastructure)

	
	13-23
	Reserved


	PHY-layer capabilities
	24
	PHY-I support

	
	25
	PHY-II support

	
	26
	Alternate PHY (CSK) support

	
	27-28
	Color-stabilization capability (CSK)

	
	29
	Dimming support in PHY (VPM)

	
	30-32
	Max supported Tx clock

	
	33-35
	Max supported Rx clock

	
	35
	Explicit clock notification request

	
	36-48
	Reserved


	Band capabilities
	8*n
	Aggregate channels

	
	8*n
	Guard channels

	
	49-56
	Bands used for CSK (any 3 bits of the bits set to 1 can be used)

	Physical-device capabilities
	57-59
	Number of optical source types

	
	60-62
	Multiple direction support

	
	63-72
	Number of LEDs per optical source type


Table 72 – Capability Information Field

Instruction to editor: Introduce the following paragraph at line 30 on page 145
The color-stabilization capability subfield is 2 bits in length. It is set to 00 if the device does not support CSK color stabilization and if set to 01 if it does.

Instruction to editor: Move current (D1) clause 7.2.3.4 Data frame format to 7.2.3.5. Insert new clause 7.3.2.4 Capabilities-Negotiation-Response Information Elements as given below

7.2.3.4 Capabilities Negotiation Response information element
The Capabilities Negotiation Response information element is used to inform a device about MAC and PHY capabilities that will be used when communicating with the coordinator. The Capabilities Negotiation Response information element (see Figure XZ) consists of two fields: the Capability Negotiation Response field (see Table YX), which indicates general capabilities of the device, and the Aggregation Bitmap field facilitating the setup of point-to-multipoint networks (see Clause 7.2.3.2.2).

	Octets: 1
	1

	Capability-Negotiation-Response Field
	Aggregation Bitmap Field


Figure XZ – Capability Negotiation Response element
The Capability Negotiation Response field indicates general capabilities of the device that will be used during communication with the coordinator. Its composition is detailed in YX.
	Capability Negotiation Response
	Bit
	Function

	Requested PHY-layer capabilities
	0-3
	Color stabilization scheme

	


Table YX– Capability Negotiation Response field
The color-stabilization-scheme function is detailed in Table YY.
	Bits
	Color-stabilization scheme

	00
	No color-stabilization

	01
	Color stabilization information to be sent from device to coordinator upon reception of visibility frames

	10
	Color stabilization information to be sent from coordinator to device upon reception of visibility frames

	11
	Color stabilization information to be sent from device to coordinator and from coordinator to device when either receives visibility frames


Table YY - Color-stabilization scheme

7.3 MAC command frames

Instruction to editor: Make the below indicated changes to Table 79


	Command-frame identifier
	Command name
	Device
	Subclause

	
	
	Tx
	Rx
	

	0x01
	Association request
	X
	
	7.3.1

	0x02
	Association response
	
	X
	7.3.2

	0x03
	Disassociation notification
	X
	X
	7.3.3

	0x04
	Data request
	X
	
	7.3.4

	0x05
	WPAN ID conflict notification
	X
	
	7.3.5

	0x06
	Beacon request
	
	
	7.3.6

	0x07
	Coordinator realignment
	
	X
	7.3.7

	0x08
	GTS request
	
	
	7.3.8

	0x09
	Blinking notification
	
	
	7.3.9

	0x0a
	Dimming notification
	
	
	7.3.10

	0x0b
	Fast link recovery
	
	
	7.3.11

	0x0c
	Mobility notification
	
	
	7.3.12

	0x0d
	Information element exchange
	
	
	7.2.3

	0x0e
	GTS response
	
	
	7.3.13

	0x0f
	Clock-rate change notification
	
	
	7.3.14

	0x10
	Multiple-channel assignment
	
	
	7.3.15

	0x11
	Channel hopping
	
	
	7.3.16

	0x12
	VLC cell and mobility
	
	
	7.6.12

	0x13
	Visibility-frame transmission 
	
	
	7.3.17

	0x14
	Color-stabilization-timer notification
	X
	X
	7.3.18

	0x15
	Color-stabilization information
	X
	X
	7.3.19

	0x16-0xff
	Reserved
	
	
	


Table 79 – MAC command frames

7.3.2 Association-response command

Instruction to editor: Make the below indicated changes to Figure 82 and insert the below text directly after Figure 82




	Octets: (see 7.2.2.3)
	1
	2
	1
	1
	2

	MHR fields
	Command-frame identifier (see Table 4)
	Short Address
	Association Status
	Capability-Negotiation Response 
	Codeword Information Element


Figure 82 – Association-response command format
The capability-negotiation response is the same as that of the color-stabilization scheme in Table YY.
Instruction to editor: Introduce the below Clauses + text after Clause 7.3.17.

7.3.18 Color-stabilization-timer notification 
The color-stabilization-timer-notification command shall be formatted as illustrated in YZ. This command is used to inform a device or coordinator about the time between two color-stabilization updates (upon reception of visibility frames).
	Octets: 7
	1
	2
	2

	MHR fields
	Command-frame identifier (see Table 79)
	Short Address
	Color-stabilization timer


Figure YZ – Color-stabilization-timer-notification command format
The color-stabilization-timer field has the same format as  the macColorStabilizationTimer (see Table 85).
7.3.19 Color-stabilization information 

The color-stabilization-information command shall be formatted as illustrated in Figure ZX. This command is used for relaying the color-stabilization updates (upon reception of visibility frames) back to the pertinent CSK transmitter (see Figure XX).

	Octets: 7
	1
	2
	6

	MHR fields
	Command-frame identifier (see Table 4)
	Short Address
	Color-stabilization information


Figure 7 – Color-stabilization-information command format

7.4.2 MAC PIB attributes

Instruction to editor: Introduce the below table rows at the end of table 85.

	Attribute
	Identifier
	Type
	Range
	Description
	Default

	macColorStabilization
	0x5f
	Binary Integer
	00-11
	The color-stabilization action entailed when receiving visibility frames
	00

	macColorStabilizationTimer
	0x60
	Integer
	0x0-0xffffff
	Time between two stabilization measurements (
see Clause ‎6.9.6.4) that are send back to the corresponding CSK Tx. The time is measured in multiples of received color frames
	0x00400



3.3. 
3.3.1. 
7.6.3.1 Association

Instruction to editor: Introduce the following paragraph on page 185, line 52.
The MLME-ASSOCIATE.response and, consequently, the Association response (see Clause 7.3.2) also contain information about what capabilities the device and the coordinator will and will not use during future communication. One example for such a capability is color-stabilization information provided by, e.g., the device upon reception of visibility frames. 
Instruction to editor: Introduce the following Clause after Clause 7.6.12 and increment all following Clauses by +1.
7.6.14 Color-stabilization
When a device joins a network (administrated by a coordinator) it advertises its capability of color stabilization in CSK links. In the following we assume that at least one link is a CSK point-to-point link. Otherwise, no color-stabilization functionality is invoked in the networked. Also, for the sake of simplicity, we assume that only the device will be requested to send color-stabilization updates. 
The device and the coordinator go through the steps of association REF _Ref261350968 \h 
 \* MERGEFORMAT . Upon the issuance of a MLME-ASSOCIATE.request the device sends an Association request, among other advertising its capability for Rx-side CSK-color stabilization.
 Upon reception of this request the coordinator MLME creates an MLME-ASSOCIATE.indication to the next higher layer in the Coordinator. There a decision is cast, whether and where color stabilization will be invoked. (If the link to be established is a duplex CSK link, the coordinator can also choose to stabilize the color of the device Tx. As already mentioned we are here only describing the case of color stabilization of the coordinator, but the other possible cases can be inferred from the description here in a straight-forward manner). After this decision has been cast, the pertinent Capability-Negotiation-Response field in the MLME-ASSOCIATE.response is set according to Table 38 and the pertinent information is then translated by the coordinator MLME into the MAC Association-response message. Upon reception of this message the device MLME creates and MLME-ASSOCIATE.confirm according and sends it to the next higher layer in the device for further processing. 
When the coordinator starts sending visibility frames to the device (identified by the pertinent MAC header; see Clause 7.6.13), the device sends color stabilization information back to the coordinator. The MAC command frame used for this can be found in Clause 7.3.19. After a time set in the variable macColorStabilizationTimer the current information is send again from the device to the coordinator. If the coordinator wants to change the time between two such updates it can send a Color-stabilization-timer notification (see Clause 7.3.18) to the device, upon which the device MLME sets the pertinent timer, which is not further described in this standard.
Upon dissociation the macColorStabilization variable is set back to its default value ‘00’.



























� If not otherwise mentioned, an acknowledgment is sent after the reception of each message.





�@ editor: value in D1 false. According to our calculation 9 octets are needed


�@ editor: Increased the number of reserved bits in order to ensure future compatibility (15.7a, 15.7b, …). This change is not mandatory for color stabilization to work. 


�@ editor: Increased the number of reserved bits in order to ensure future compatibility (15.7a, 15.7b, …). This change is not mandatory for color stabilization to work.
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