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· PHY service specifications

The PHY provides an interface between the MAC sublayer and the physical optical channel, via the VLC firmware and VLC hardware. The PHY conceptually includes a management entity called the PLME. This entity provides the layer management service interfaces through which layer management functions may be invoked. The PLME is also responsible for maintaining a database of managed objects pertaining to the PHY. This database is referred to as the PHY PAN information base (PIB). 

Figure 19 depicts the components and interfaces of the PHY.
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Figure 19 PHY layer service access points (CID 246)
The PHY provides two services, accessed through two SAPs: the PHY data service, accessed through the PHY data SAP (PD-SAP), and the PHY management service, accessed through the PLME’s SAP (PLMESAP). The OPTICAL-SAP provides an interface between the PHY layer and the optical channel.
· PHY data service

The PD-SAP supports the transport of MPDUs between peer MAC sublayer entities. Table 6 lists the primitives supported by the PD-SAP. These primitives are discussed in the subclauses referenced in Table 6.

	· PD-SAP primitives

	PD-SAP primitive
	Request
	Confirm
	Indication

	PD-DATA
	6.2.1.1
	6.2.1.2
	6.2.1.3


· PD-DATA.request

The PD-DATA.request primitive requests the transfer of an MPDU (i.e. PSDU) from the MAC sublayer to the local PHY entity.

The semantics of the PD-DATA.request primitive are as follows:

PD-DATA.request
(


psduLength,


psdu,


bandplanID (CID 247)

)

Table 7 specifies the parameters for the PD-DATA.request primitive.

	· PD-DATA.request parameters

	Name
	Type
	Valid range
	Description

	psduLength
	Unsigned

Integer
	<=aMaxPHYPacketSize
	The number of octets in the PSDU to be transmitted by the PHY entity.

	psdu
	Set of octets
	
	The set of octets forming the PSDU to be transmitted by the PHY entity.

	bandplanID
	Integer
	bandplanID
	The color band of psdu
(CID 247)


· When generated

The PD-DATA.request primitive is generated by a local MAC sublayer entity and issued to its PHY entity to request the transmission of an MPDU.

· Effect on receipt

The receipt of the PD-DATA.request primitive by the PHY entity will cause the transmission of the supplied PSDU. Provided the transmitter is enabled (TX_ON state), the PHY will first construct a PPDU, containing the supplied PSDU, and then transmit the PPDU. When the PHY entity has completed the transmission, it will issue the PD-DATA.confirm primitive with a status of SUCCESS.

If the PD-DATA.request primitive is received while the receiver is enabled (RX_ON state) or if the transceiver is disabled (TRX_OFF state), the PHY entity will issue the PD-DATA.confirm primitive with a status of RX_ON or TRX_OFF, respectively. (CID 251, 253)
· PD-DATA.confirm

The PD-DATA.confirm primitive confirms the end of the transmission of an MPDU (i.e., PSDU) from a local MAC sublayer entity to a peer MAC sublayer entity.

The semantics of the PD-DATA.confirm primitive are as follows:

PD-DATA.confirm
(


status


)

Table 8 specifies the parameters for the PD-DATA.confirm primitive.

	· PD-DATA.confirm parameters

	Name
	Type
	Valid range
	Description

	status
	Enumeration
	SUCCESS, RX_ON, TRX_OFF
	The result of the request to transmit a packet


· When generated

The PD-DATA.confirm primitive is generated by the PHY entity and issued to its MAC sublayer entity in response to a PD-DATA.request primitive. The PD-DATA.confirm primitive will return a status of either SUCCESS, indicating that the request to transmit was successful, or an error code of RX_ON or TRX_OFF. The reasons for these status values are fully described in 6.2.1.1.2. (CID 251, 253)Provided the transmitter is enabled (TX_ON state), the PHY will first construct a PPDU, containing the supplied PSDU, and then transmit the PPDU. When the PHY entity has completed the transmission, it will issue the PD-DATA.confirm primitive with a status of SUCCESS .

If the PD-DATA.request primitive is received while the receiver is enabled (RX_ON state) or if the tran-sceiver is disabled (TRX_OFF state), the PHY entity will issue the PD-DATA.confirm primitive with a status of RX_ON or TRX_OFF, respectively. (CID 251, 253)
· Effect on receipt

On receipt of the PD-DATA.confirm primitive, the MAC sublayer entity is notified of the result of its request to transmit. If the transmission attempt was successful, the status parameter is set to SUCCESS. Otherwise, the status parameter will indicate the error.

· PD-DATA.indication

The PD-DATA.indication primitive indicates the transfer of an MPDU (i.e. PSDU) from the PHY to the local MAC sublayer entity.

The semantics of the PD-DATA.indication primitive are as follows:

PD-DATA.indication
(


psduLength,


psdu,


ppduLinkQuality


)

Table 9 specifies the parameters for the PD-DATA.indication primitive.

	· PD-DATA.indication parameters

	Name
	Type
	Valid
	Description

	psduLength
	Unsigned

Integer
	<=aMaxPHYPacketSize
	The number of octets contained in the PSDU received by the PHY entity.

	psdu
	Set of octets
	-
	The set of octets forming the PSDU received by the PHY entity.

	ppduLinkQuality
	Integer
	0x00-0xff
	Color quality indication (CQI) value measured during reception of the PPDU as defined in 6.9.4.


· When generated

The PD-DATA.indication primitive is generated by the PHY entity and issued to its MAC sublayer entity to transfer a received PSDU. This primitive will not be generated if the received psduLength field is zero or greater than aMaxPHYPacketSize.

· Effect on receipt

On receipt of the PD-DATA.indication primitive, the MAC sublayer is notified of the arrival of an MPDU across the PHY data service.

· PHY management service

The PLME-SAP allows the transport of management commands with the management entities such as the MLME and DME. Table 10 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
	6.2.2.1
	6.2.2.2

	PLME-GET
	6.2.2.3
	6.2.2.4

	PLME-SET-TRX-STATE
	6.2.2.5
	6.2.2.6

	PLME-SET
	6.2.2.7
	6.2.2.8

	PLME-DIMMER
(CID 256, 279, 283, 284)
	6.2.2.9
	6.2.2.10


· PLME-CCA.request

The PLME-CCA.request primitive requests that the PLME perform a CCA as defined in 6.9.5.

The semantics of the PLME-CCA.request primitive are as follows:

PLME-CCA.request
()

There are no parameters associated with the PLME-CCA.request primitive.

· When generated

The PLME-CCA.request primitive is generated by the MLME and issued to its PLME whenever the random access algorithm requires an assessment of the channel.

· Effect on receipt

If the receiver is enabled on receipt of the PLME-CCA.request primitive, the PLME will cause the PHY to perform a CCA. When the PHY has completed the CCA, the PLME will issue the PLME-CCA.confirm primitive with a status of either BUSY or IDLE, depending on the result of the CCA.

If the PLME-CCA.request primitive is received while the transceiver is disabled (TRX_OFF state) or if the transmitter is enabled (TX_ON state), the PLME will issue the PLME-CCA.confirm primitive with a status of TRX_OFF or TX_ON, respectively. (CID 251, 253)
· PLME-CCA.confirm

The PLME-CCA.confirm primitive reports the results of a CCA.

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

PLME-CCA.confirm
(


status


)

Table 11 specifies the parameters for the PLME-CCA.confirm primitive.

	· PLME-CCA.confirm parameters

	Name
	Type
	Valid range
	Description

	status
	Enumeration
	TRX_OFF, TX_ON, BUSY, IDLE
	The result of the request to perform a CCA.


· When generated

The PLME-CCA.confirm primitive is generated by the PLME and issued to its MLME in response to a PLME-CCA.request primitive. The PLME-CCA.confirm primitive will return a status of either BUSY or IDLE, indicating a successful CCA, or an error code of TRX_OFF or TX_ON. The reasons for these status values are fully described in 6.2.2.1.2. (CID 251, 253)
When the PHY has completed the CCA, the PLME will issue the PLME-CCA.confirm primitive with a status of either BUSY or IDLE, depending on the result of the CCA.
If the PLME-CCA.request primitive is received while the transceiver is disabled (TRX_OFF state) or if the transmitter is enabled (TX_ON state), the PLME will issue the PLME-CCA.confirm primitive with a status of TRX_OFF or TX_ON, respectively. (CID 251, 253)
· Effect on receipt

On receipt of the PLME-CCA.confirm primitive, the MLME is notified of the results of the CCA. If the CCA attempt was successful, the status parameter is set to either BUSY or IDLE. Otherwise, the status parameter will indicate the error.

· PLME-GET.request

The PLME-GET.request primitive requests information about a given PHY PIB attribute.

The semantics of the PLME-GET.request primitive are as follows:

PLME-GET.request
(


PIBAttribute


)

Table 12 specifies the parameters for the PLME-GET.request primitive.
	· PLME-GET.request parameters

	Name
	Type
	Valid range
	Description

	PIBAttribute
	Enumeration
	As defined in Table 24
	The identifier of the PHY PIB attribute to get.


· Appropriate usage

The PLME-GET.request primitive is generated by the MLME and issued to its PLME to obtain information from the PHY PIB.

· Effect on receipt

On receipt of the PLME-GET.request primitive, the PLME will attempt to retrieve the requested PHY PIB attribute from its database. If the identifier of the PIB attribute is not found in the database, the PLME will issue the PLME-GET.confirm primitive with a status of UNSUPPORTED_ATTRIBUTE.

If the requested PHY PIB attribute is successfully retrieved, the PLME will issue the PLME-GET.confirm primitive with a status of SUCCESS. (CID 251, 253)
· PLME-GET.confirm

The PLME-GET.confirm primitive reports the results of an information request from the PHY PIB.

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

PLME-GET.confirm
(


status,


PIBAttribute,


PIBAttributeValue


)

Table 13 specifies the parameters for the PLME-GET.confirm primitive.

	· PLME-GET.confirm parameters

	Name
	Type
	Valid range
	Description

	Status
	Enumeration
	SUCCESS, 

UNSUPPORTED_ATTRIBUTE
	The result of the request for PHY PIB attribute information.

	PIBAttribute
	Enumeration
	As defined in Table 25
	The identifier of the PHY PIB attribute to get.

	PIBAttributeValue
	Various
	Attribute specific
	The value of the indicated PHY PIB attribute to get.


· When generated

The PLME-GET.confirm primitive is generated by the PLME and issued to its MLME in response to a PLME-GET.request primitive. The PLME-GET.confirm primitive will return a status of either SUCCESS, indicating that the request to read a PHY PIB attribute was successful, or an error code of UNSUPPORTED_ATTRIBUTE. The reasons for these status values are fully described in subclause 6.2.2.6.2. (CID 251, 253)

If the identifier of the PIB attribute is not found in the database, the PLME will issue the PLME-GET.confirm primitive with a status of UNSUPPORTED_ATTRIBUTE.

If the requested PHY PIB attribute is successfully retrieved, the PLME will issue the PLME-GET.confirm primitive with a status of SUCCESS. (CID 251, 253)
· Effect on receipt

On receipt of the PLME-GET.confirm primitive, the MLME is notified of the results of its request to read a PHY PIB attribute. If the request to read a PHY PIB attribute was successful, the status parameter is set to SUCCESS. Otherwise, the status parameter will indicate the error.

· PLME-SET-TRX-STATE.request

The PLME-SET-TRX-STATE.request primitive requests that the PHY entity change the internal operating state of the transceiver. The transceiver will have three main states:

· Transceiver disabled (TRX_OFF).

· Transmitter enabled (TX_ON).

· Receiver enabled (RX_ON).

The semantics of the PLME-SET-TRX-STATE.request primitive are as follows:

PLME-SET-TRX-STATE.request
(


state


)

Table 14 specifies the parameters for the PLME-SET-TRX-STATE.request primitive.

	· PLME-SET-TRX-STATE.request parameters

	Name
	Type
	Valid range
	Description

	state
	Enumeration
	RX_ON, TRX_OFF, FORCE_TRX_OFF, TX_ON
	The new state in which to configure the transceiver.


· When generated

The PLME-SET-TRX-STATE.request primitive is generated by the MLME and issued to its PLME when the current operational state of the receiver needs to be changed.

· Effect on receipt

On receipt of the PLME-SET-TRX-STATE.request primitive, the PLME will cause the PHY to attempt to(CID 263) change to the requested state. If the state change is accepted, the PHY will issue the PLME-SET-TRX-STATE.confirm primitive with a status of SUCCESS. If this primitive requests a state that the transceiver is already configured, the PHY will issue the PLME-SET-TRX-STATE.confirm primitive with a status indicating the current state, i.e., RX_ON, TRX_OFF, or TX_ON. If this primitive is issued with RX_ON or TRX_OFF argument and the PHY is busy transmitting a PPDU, the PHY will issue the PLME-SET-TRXSTATE.confirm primitive with a status BUSY_TX and defer the state change until the end of transmission. If this primitive is issued with TX_ON or TRX_OFF argument and the PHY is in RX_ON state and has already received a valid preamble, the PHY will issue the PLME-SET-TRX-STATE.confirm primitive with a status BUSY_RX and defer the state change until the end of reception of the PPDU. If this primitive is issued with FORCE_TRX_OFF, the PHY will cause the PHY to go the TRX_OFF state irrespective of the state the PHY is in. (CID 251, 253, 263)
· PLME-SET-TRX-STATE.confirm

The PLME-SET-TRX-STATE.confirm primitive reports the result of a request to change the internal operating state of the transceiver.

The semantics of the PLME-SET-TRX-STATE.confirm primitive are as follows:

PLME-SET-TRX-STATE.confirm
(


status


)

Table 15 specifies the parameters for the PLME-SET-TRX-STATE.confirm primitive.

	· PLME-SET-TRX-STATE.confirm parameters

	Name
	Type
	Valid range
	Description

	status
	Enumeration
	SUCCESS, RX_ON, TRX_OFF, TX_ON, BUSY_RX, BUSY_TX
	The result of the request to change the state of the transceiver.


· When generated

The PLME-SET-TRX-STATE.confirm primitive is generated by the PLME and issued to its MLME after attempting to change the internal operating state of the transceiver.

· Effect on receipt

On receipt of the PLME-SET-TRX-STATE.confirm primitive, the MLME is notified of the result of its request to change the internal operating state of the transceiver. A status value of SUCCESS indicates that the internal operating state of the transceiver was accepted. A status value of RX_ON, TRX_OFF, or TX_ON indicates that the transceiver is already in the requested internal operating state. A status value of BUSY_TX is issued when the PHY is requested to change its state to RX_ON or TRX_OFF while transmitting. A status value of BUSY_RX is issued when the PHY is in RX_ON state, has already received a valid preamble, and is requested to change its state to TX_ON or TRX_OFF. (CID 251, 253)
If the state change is accepted, the PHY will issue the PLME-SET-TRX-STATE.confirm primitive with a status of SUCCESS. If this primitive requests a state that the transceiver is already configured, the PHY will issue the PLME-SET-TRX-STATE.confirm primitive with a status indicating the current state, i.e., RX_ON, TRX_OFF, or TX_ON. If this primitive is issued with RX_ON or TRX_OFF argument and the PHY is busy transmitting a PPDU, the PHY will issue the PLME-SET-TRXSTATE.confirm primitive with a status BUSY_TX and defer the state change until the end of transmission. If this primitive is issued with TX_ON or TRX_OFF argument and the PHY is in RX_ON state and has already received a valid preamble, the PHY will issue the PLME-SET-TRX-STATE.confirm primitive with a status BUSY_RX and defer the state change until the end of reception of the PPDU. If this primitive is issued with FORCE_TRX_OFF, the PHY will cause the PHY to go the TRX_OFF state irrespective of the state the PHY is in. (CID 251, 253, 263)
· PLME-SET.request

The PLME-SET.request primitive attempts to set the indicated PHY PIB attribute to the given value.

The semantics of the PLME-SET.request primitive are as follows:

PLME-SET.request
(


PIBAttribute


PIBAttributeValue


)

Table 16 specifies the parameters for the PLME-SET.request primitive.

	· PLME-SET.request parameters

	Name
	Type
	Valid range
	Description

	PIBAttribute
	Enumeration
	As defined in Table X25(CID 269)
	The identifier of the PIB attribute to set.

	PIBAttributeValue
	Various
	Attribute specific
Attribute specific as defined in Table 25(CID 269)
	The value of the indicated PIB attribute to set.


· When generated

The PLME-SET.request primitive is generated by the MLME and issued to its PLME to write the indicated PHY PIB attribute.

· Effect on receipt

On receipt of the PLME-SET.request primitive, the PLME will attempt to write the given value to the indicated PHY PIB attribute in its database. If the PIBAttribute parameter specifies an attribute that is not found in the database, as shown in Table 19, the PLME will issue the PLME-SET.confirm primitive with a status of UNSUPPORTED_ATTRIBUTE. If the PIBAttibuteValue parameter specifies a value that is out of the valid range for the given attribute, the PLME will issue the PLME-SET.confirm primitive with a status of INVALID_PARAMETER.

If the requested PHY PIB attribute is successfully written, the PLME will issue the PLME-SET.confirm primitive with a status of SUCCESS. (CID 251, 253)
· PLME-SET.confirm

The PLME-SET.confirm primitive reports the results of the attempt to set a PIB attribute.

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

PLME-SET.confirm
(


status,


PIBAttribute


)

Table 17 specifies the parameters for the PLME-SET.confirm primitive.

	· PLME-SET.confirm parameters

	Name
	Type
	Valid range
	Description

	status
	Enumeration
	SUCCESS,

UNSUPPORTED_ATTRIBUTE,

INVALID_PARAMETER
	The status of the attempt to set the requested PIB attribute.

	PIBAttribute
	Enumeration
	As defined in Table 25
	The identifier of the PIB attribute being confirmed.


· When generated

The PLME-SET.confirm primitive is generated by the PLME and issued to its MLME in response to a PLME-SET.request primitive. The PLME-SET.confirm primitive will return a status of either SUCCESS, indicating that the requested value was written to the indicated PHY PIB attribute, or an error code of UNSUPPORTED_ATTRIBUTE or INVALID_PARAMETER. The reasons for these status values are fully described in subclause 6.2.2.8.2. (CID 251, 253)
If the PIBAttribute parameter specifies an attribute that is not found in the database, as shown in Table 19, the PLME will issue the PLME-SET.confirm primitive with a status of UNSUPPORTED_ATTRIBUTE. If the PIBAttibuteValue parameter specifies a value that is out of the valid range for the given attribute, the PLME will issue the PLME-SET.confirm primitive with a status of INVALID_PARAMETER.

If the requested PHY PIB attribute is successfully written, the PLME will issue the PLME-SET.confirm primitive with a status of SUCCESS. (CID 251, 253)
· Effect on receipt

On receipt of the PLME-SET.confirm primitive, the MLME is notified of the result of its request to set the value of a PHY PIB attribute. If the requested value was written to the indicated PHY PIB attribute, the status parameter is set to SUCCESS. Otherwise, the status parameter will indicate the error.

· PLME-DIMMER.request(CID 256, 279, 283, 284)
The PLME-DIMMER.request primitive requests that the PLME perform the dimmer function as defined in 6.9.6.1.

The semantics of the PLME-DIMMER.request primitive is as follows:

PLME-DIMMER.request
(


PIBAttribute


PIBAttributeValue


)

Table 18 specifies the parameters for the PLME-DIMMER.request primitive.

	· PLME-DIMMER.request parameters

	Name
	Type
	Valid range
	Description

	PIBAttribute
	Enumeration
	As defined in Table 25
	The identifier of the PIB attribute to set.

	PIBAttributeValue
	Various
	Attribute specific
	The value of the indicated PIB attribute to set.


· When generated

The PLME-DIMMER.request primitive is generated by the MLME and issued to its PLME whenever the dimmer algorithm requires the required dimming value.

· Effect on receipt

If the transmitter is enabled on receipt of the PLME-DIMMER.request primitive, the PLME will cause the PHY to perform the required dimming function. When the PHY has completed the required dimming, the PLME will issue the PLME-DIMMER.confirm primitive with the status of COMPLETE.

· PLME-DIMMER.confirm

The PLME-DIMMER.confirm primitive reports the results of a dimming request.

The semantics of the PLME-DIMMER.confirm primitive is as follows:

PLME-DIMMER.confirm
(


status


)

Table 19 specifies the parameters for the PLME-DIMMER.confirm primitive.

	· PLME-DIMMER.confirm parameters

	Name
	Type
	Valid range
	Description

	status
	Enumeration
	SUCCESS,

UNSUPPORTED_ATTRIBUTE,

INVALID_PARAMETER
	The result of the request to perform a CCA.


· When generated

The PLME-DIMMER.confirm primitive is generated by the PLME and issued to its MLME in response to a PLME-DIMMER.request primitive. The PLME-DIMMER.confirm primitive will return a status of SUCCESS, indicating a successful dimming. The reasons for these status values are fully described in 6.2.2.10.2.

· Effect on receipt

On receipt of the PLME-DIMMER.confirm primitive, the MLME is notified of the results of the dimming. If the DIMMER attempt was successful, the status parameter is set to SUCCESS. Otherwise, the status parameter will indicate the error.

· PHY enumerations description

Table 20 shows a description of the PHY enumeration values defined in the PHY specification.

	· PHY enumerations description

	Enumeration
	Value
	Description

	BUSY
	0x00
	The CCA attempt has detected a busy channel.

	BUSY_RX
	0x01
	The transceiver is asked to change its state while receiving.

	BUSY_TX
	0x02
	The transceiver is asked to change its state while transmitting.

	FORCE_TRX_OFF
	0x03
	The transceiver is to be switched off.

	IDLE
	0x04
	The CCA attempt has detected an idle channel.

	INVALID_PARAMETER
	0x05
	A SET/GET request was issued with a parameter in the primitive that is out of the valid range.

	RX_ON
	0x06
	The transceiver is in, or is to be configured into, the receiver enabled state.

	SUCCESS
	0x07
	The request completed successfully.

	TRX_OFF
	0x08
	The transceiver is in, or is to be configured into, the transceiver disabled state.

	TX_ON
	0x09
	The transceiver is in, or is to be configured into, the transmitter enabled state.

	UNSUPPORTED_ATTRIBUTE
	0x0a
	A SET/GET request was issued with the identifier of an attribute that is not supported.
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