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IEEE802.11 Partitioning


MAC_SAP: MAC Service Access Point

PHY_SAP: PHY Service Access Point

PLCP: PHY Layer Convergence Protocol

PMD: Physical Medium Dependent (radio)

PLCP “bridges” between PMD & MAC

Some Typical PLCP Functions

In TX: Append Preamble to MAC data unit

In RX: Extract MAC data unit (framing)

Forward Error Control

(encoding and decoding)

Scrambling and De-scrambling

Interleaving and de-interleaving

Etc. 


The Functions Included in the PLCP are PMD Specific

Caution:  Don’t Confuse Logical Partition with Physical Implementation

Logical Partitioning






                                                              PHY

        PHY_SAP         PMD_SAP

 Caution:  Don’t Confuse Logical Partition with Physical Implementation




One Possible Physical Implementation and Physical Partitioning

Communications between MAC and PHY is via the PHY_SAP

· Communicate via “Primitives”

· Basically the Same Primitives used regardless of PHY type

· Example PHY_SAP Primitives & Usage

802.11 PHY-SAP Primitives
	Primitive
	Request
	Indicate
	Confirm

	PHY-Data
	X
	X
	X

	PHY-TXSTART
	X
	
	X

	PHY-TXEND
	X
	
	X

	PHY- CCARESET
	X
	
	X

	PHY-CCA
	
	X
	

	PHY-RXSTART
	
	X
	

	PHY-RXEND
	
	X
	


Example of how the primitives are used …

PHY-TXSTART.request(TXVECTOR)


Table 26—PHY-SAP service primitive parameters

	Parameter
	Associated primitive
	Value

	DATA
	PHY-DATA.request 

PHY-DATA.indication
	Octet values

	TXVECTOR
	PHY-TXSTART.request
	A set of parameters

	STATUS
	PHY-CCA.indication
	BUSY, IDLE

	RXVECTOR
	PHY-RXSTART.indication
	A set of parameters

	RXERROR
	PHY-RXEND.indication
	NoError, FormatViolation, Carrier-Lost, UnsupportedRate


The two most interesting parameters are TXVECTOR and RXVECTOR.

Usage by 802.11a …

TXVECTOR

	Parameter
	Associate Primitive
	Value

	Length
	PHY-TXSTART.request(TXVECTOR)
	1-4095

	DataRate
	PHY-TXSTART.request(TXVECTOR)
	6, 9, 12, 18, 24, 36, 48, and 54 Mbps

	Service
	PHY-TXSTART.request(TXVECTOR)
	Scrambler initialization

	TXPWR_LEVEL
	PHY-TXSTART.request(TXVECTOR)
	1-8


RXVECTOR

	Parameter
	Associate Primitive
	Value

	Length
	PHY-RXSTART.indicate(RXVECTOR)
	1-4095

	RSSI
	PHY-RXSTART.indicate(RXVECTOR)
	0-RSSI max

	DataRate
	PHY-RXSTART.request(RXVECTOR)
	6, 9, 12, 18, 24, 36, 48, and 54

	Service
	PHY-RXSTART.request(RXVECTOR)
	Null


Usage by 802.11b …

RXVECTOR & TXVECTOR

	Parameter
	Associate Primitive
	Value

	DataRate
	RXVECTOR, TXVECTOR
	Mbps

	Length
	RXVECTOR, TXVECTOR
	Octets

	Preamble_Type
	RXVECTOR, TXVECTOR
	Short or Long Preamble

	Modulation
	RXVECTOR, TXVECTOR
	CCK or PBCC


A possible usage by 802.15.3 …


TXVECTOR

	Parameter
	Associate Primitive
	Value

	DataRate
	TXVECTOR
	Mbps

	Length
	TXVECTOR
	Octets

	TxPowerLevel
	TXVECTOR
	Steps, Values?

	Service
	TXVECTOR
	Null


RXVECTOR

	Parameter
	Associate Primitive
	Value

	DataRate
	RXVECTOR
	Mbps

	Length
	RXVECTOR
	Octets

	FecType
	RXVECTOR
	

	RSSI
	RXVECTOR
	0-RSSI max


A second boundary is between the PLCP and the PMD … the PMD_SAP
· PMD_SAP is heavily PMD dependent

· Communications Primitives are PMD dependent

· Example Primitives & Usage (Example is from 802.11a)

PMD_SAP Service Primitives

	Primitive
	Request
	Indicate

	PMD_DATA
	X
	X

	PMD_TXSTART
	X
	

	PMD_TXEND
	X
	

	PMD_TXPWRLVL
	X
	

	PMD_RATE
	X
	

	PMD_RSSI
	
	X


Example Usage …

PMD_DATA.request(TXD_UNIT)


List of 802.11a PMD Parameters

	Parameter
	Associate Primitive
	Value

	TXD_UNIT
	PMD_DATA.request
	One, Zero

	RXD_UNIT
	PMD_DATA.indicate
	One, Zero

	TXPWR_LEVEL
	PMD_TXPWRLVL.request
	1-8 (one of 8 power levels)

	RATE
	PMD_RATE.request
	12 Mbps (BPSK)

24 Mbps (QPSK)

48 Mbps (16-QAM)

72 Mbps (64-QAM)

	RSSI
	PMD_RSSI.indicate
	0-8 bits of RSSI


Suggested Usage by 802.15.3 …


802.15.3 PMD Parameters

	Parameter
	Associate Primitive
	Value

	TXD_UNIT
	PMD_DATA.request
	One, Zero

	RXD_UNIT
	PMD_DATA.indicate
	One, Zero

	TXPWR_LEVEL
	PMD_TXPWRLVL.request
	Steps, Values?

	RATE
	PMD_RATE.request
	Mbps

	RSSI
	PMD_RSSI.indicate
	0-8 bits of RSSI


Management Layer



The SME-PLME SAP and the MLME-PLME SAP use the same set of primitives.  We can equate the two SAPs and just call them the PLME SAP.

How the PLME works …

· The management information specific to each layer is represented as a management information base (MIB) for that layer. 

· The MAC and PHY layer management entities are viewed as “containing” the MIB for that layer. 

· The generic model of MIB-related management primitives exchanged across the management SAPs is to allow the SAP user-entity to either GET the value of a MIB attribute, or to SET the value of a MIB attribute.
· The GET and SET primitives are represented as REQUESTs with associated CONFIRM primitives. 

· These primitives are prefixed by MLME or PLME depending upon whether the MAC or PHY layer management SAP is involved.
Example for PLME SAP primitive …

· PLME-GET.request (MIBattribute)

· Requests the value of the given MIBattribute.

· PLME-GET.confirm (status, MIBattribute, MIBattributevalue)

· Returns the appropriate MIB attribute value if status = “success,” otherwise returns an error indication in the Status field. 
Useage of PLME SAP primitives in 802.11 …

1. PLME-GET.request (MIBattribute)

2. PLME-GET.confirm (status, MIBattribute, MIBattributevalue)

3. PLME-SET.request (MIBattribute, MIBattributevalue)

4. PLME-SET.confirm (status, MIBattribute)
5. PLME-RESET.request()

6.  PLME-CHARACTERISTICS.request()

7.  PLME-CHARACTERISTICS.confirm(

aSlotTime,

aSIFSTime,

aCCATime,

aRxTxTurnaroundTime,

aTxPLCPDelay,

aRxPLCPDelay,

aRxTxSwitchTime,

aTxRampOnTime,

aTxRampOffTime,

aTxRFDelay,

aRxRFDelay,

aAirPropagationTime,

aMACProcessingDelay,

aPreambleLength,

aPLCPHeaderLength,

aMPDUDurationFactor,

aMPDUMaxLength,

aCWmin,

aCWmax

)
8.        PLME-DSSSTESTMODE.request (
TEST_ENABLE,

TEST_MODE,

SCRAMBLE_STATE,

SPREADING_STATE,

DATA_TYPE,

DATA_RATE;

)
9.    PLME-DSSSTESTOUTPUT.request(TEST_OUTPUT)

Suggestions on what to use for 802.15.3?


Perhaps for 802.15.3 we do not need to support a test mode.  If so then we can adopt the first 7 PLME SAP primitives of 802.11 for use in 802.15.3, with appropriate modifications to the PHY MIB.

PLCP PPDU Format

Example 802.11b long PLCP PPDU (sent at 1 Mbps DBPSK)




802.11b Long PLCP SIGNAL field

The 8-bit SIGNAL field indicates to the PHY the modulation that shall be used for transmission (and reception) of the PSDU. 

a) X’0A’ (msb to lsb) for 1 Mbit/s;

b) X’14’ (msb to lsb) for 2 Mbit/s;

c) X’37’ (msb to lsb) for 5.5 Mbit/s;

d) X’6E’ (msb to lsb) for 11 Mbit/s.

802.11b Service Field Definitions

	bo
	b1
	b2
	b3
	b4
	b5
	b6
	b7

	Reserved
	Reserved
	Locked Clocks Bit

0=not

1=locked
	Mod select bit

0=CCK

1=PBCC
	Reserved
	Reserved
	Reserved
	Length Extension Bit


Suggestions for 802.15.3?


802.15.3 PLCP SIGNAL field

The 8-bit SIGNAL field indicates to the PHY the modulation that shall be used for transmission (and reception) of the PSDU. 

Rates and signal field words are TBD

802.11b Service Field Definitions

	bo
	b1
	b2
	b3
	b4
	b5
	b6
	b7

	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD


Service Field Bit Assignments are TBD

Question! – Does the PLCP header need to be protected with HEC (header error control) or is the BER good enough that CRC is sufficient?  One should note that a CRC failure in the header generally causes the whole packet to be rejected whereas HEC can correct a limited number of header errors, which prevents the whole packet from being rejected.  This is important if the payload is heavily FEC protected.

Exemplary Text

Section W.0 … Layer Management

Section X.0 … PHY service specification
Section Y.0 … PHY management
Section Z.0 … PHY specification

W.0 Layer management

W.1 Overview of management model

Both MAC and PHY layers conceptually include management entities, called MAC sublayer management and PHY layer management entities (MLME and PLME, respectively). These entities provide the layer management service interfaces through which layer management functions may be invoked.

In order to provide correct MAC operation, a station management entity (SME) shall be present within each STA. The SME is a layer-independent entity that may be viewed as residing in a separate management plane or as residing “off to the side.” The exact functions of the SME are not specified in this standard, but in general this entity may be viewed as being responsible for such functions as the gathering of layer-dependent

status from the various layer management entities, and similarly setting the value of layer-specific parameters.  SME would typically perform such functions on behalf of general system management entities and would implement standard management protocols. Figure 1 depicts the relationship among management entities.

The various entities within this model interact in various ways. Certain of these interactions are defined explicitly within this standard, via a service access point (SAP) across which defined primitives are exchanged. Other interactions are not defined explicitly within this standard, such as the interfaces between MAC and MLME and between PLCP and PLME, represented as double arrows within Figure 63. The specific

manner in which these MAC and PHY management entities are integrated into the overall MAC and PHY layers is not specified within this standard.

The management SAPs within this model are the following:

— SME-MLME SAP

— SME-PLME SAP

— MLME-PLME SAP

The latter two SAPs support identical primitives, and in fact may be viewed as a single SAP (called the PLME SAP) that may be used either directly by MLME or by SME. In this fashion, the model reflects what is anticipated to be a common implementation approach in which PLME functions are controlled by the MLME (on behalf of SME). In particular, PHY implementations are not required to have separate interfaces defined other than their interfaces with the MAC and MLME.

W.2 Generic management primitives

The management information specific to each layer is represented as a management information base (MIB) for that layer. The MAC and PHY layer management entities are viewed as “containing” the MIB for that layer. The generic model of MIB-related management primitives exchanged across the management SAPs is to allow the SAP user-entity to either GET the value of a MIB attribute, or to SET the value of a MIB

attribute. The invocation of a SET.request primitive may require that the layer entity perform certain defined actions.

Figure 63 depicts these generic primitives.










The GET and SET primitives are represented as REQUESTs with associated CONFIRM primitives. These primitives are prefixed by MLME or PLME depending upon whether the MAC or PHY layer management SAP is involved. In the following, XX denotes MLME or PLME:

XX-GET.request (MIBattribute)

Requests the value of the given MIBattribute.

XX-GET.confirm (status, MIBattribute, MIBattributevalue)

Returns the appropriate MIB attribute value if status = “success,” otherwise returns an error indication in the Status field. Possible error status values include “invalid MIB attribute” and “attempt to get write-only MIB attribute.”

XX-SET.request (MIBattribute, MIBattributevalue)

Requests that the indicated MIBattribute be set to the given value. If this MIB attribute implies a specific action, then this requests that the action be performed.

XX-SET.confirm (status, MIBattribute)

If status = “success,” this confirms that the indicated MIB attribute was set to the requested value, otherwise it returns an error condition in status field. If this MIBattribute implies a specific action, then this confirms that the action was performed. Possible error status values include “invalid MIB attribute” and “attempt to set read-only MIB attribute.”

Additionally, there are certain requests (with associated confirms) that may be invoked across a given SAP that do not involve the setting or getting of a specific MIB attribute. One of these is supported by each SAP, as follows:

— XX-RESET.request: where XX is MLME or PLME as appropriate

— XX-RESET.confirm

This service is used to initialize the management entities, the MIBs, and the datapath entities. It may include a list of attributes for items to be initialized to non-default values. The corresponding .confirm indicates success or failure of the request.

Other SAP-specific primitives are identified in W.3.

W.3 MLME SAP interface

(To Be Done By MAC Subcommittee)

W.4 PLME SAP interface

The PHY management service interface consists of the generic PLMEGET and PLMESET primitives on PHY MIB attributes, as described previously, together with the PLME-RESET and PLME-CHARACTERISTICS primitives and the following specific primitives.

W.4.1 PLME-RESET.request

W.4.1.1 Function

This primitive shall be a request by the LME to reset the PHY. The PHY shall be always reset to the receive state to avoid accidental data transmission.

W.4.1.2 Semantics of the service primitive

The semantics of the primitive are as follows:

PLME-RESET.request ( )

There are no parameters associated with this primitive.

W.4.1.3 When generated

This primitive shall be generated at any time to reset the PHY.

W.4.1.4 Effect of receipt

Receipt of this primitive by the PHY sublayer shall cause the PHY entity to reset both the transmit and the receive state machines and place the PHY into the receive state.

W.4.2 PLME-CHARACTERISTICS.request

W.4.2.1 Function

This primitive is a request by the LME to provide the PHY operational characteristics.

W.4.2.2 Semantics of the service primitive

The semantics of the primitive are as follows:

PLME-CHARACTERISTICS.request ( )

There are no parameters associated with this primitive.

W.4.2.3 When generated

This primitive is generated by the LME, at initialization time, to request the PHY entity to provide its operational characteristics.

W.4.2.4 Effect of receipt

The effect of receipt of this primitive by the PHY entity will be to generate a PLME-CHARACTERISTICS.confirm primitive that conveys its operational characteristics.

W.4.3 PLME-CHARACTERISTICS.confirm

W.4.3.1 Function

This primitive provides the PHY operational parameters.

W.4.3.2 Semantics of the service primitive

The primitive provides the following parameters:

PLME-CHARACTERISTICS.confirm(

aSlotTime,

aSIFSTime,

aCCATime,

aRxTxTurnaroundTime,

aTxPLCPDelay,

aRxPLCPDelay,

aRxTxSwitchTime,

aTxRampOnTime,

aTxRampOffTime,

aTxRFDelay,

aRxRFDelay,

aAirPropagationTime,

aMACProcessingDelay,

aPreambleLength,

aPLCPHeaderLength,

aMPDUDurationFactor,

aMPDUMaxLength,

aCWmin,

aCWmax

)

	Name
	Type
	Description

	aSlotTime
	
	

	aSIFSTime
	
	

	aCCATime
	
	

	aRxTxTurnaround Time
	
	

	aTxPLCPDelay
	
	

	aRxPLCPDelay
	
	

	aRxTxSwitchTime
	
	

	aTxRampOnTime
	
	

	aTxRampOffTime
	
	

	aTxRFDelay
	
	

	aRxRFDelay
	
	

	aAirPropagationTime
	
	

	aMACProcessingDelay
	
	

	aPreambleLength
	
	

	aPLCPHeaderLength
	
	

	aMPDUDurationFactor
	
	

	aMPDUMaxLength
	
	

	aCWmin
	
	

	aCWmax
	
	


W.4.3.3 When generated

This primitive will be issued by the PHY entity in response to a PLME-CHARACTERISTICS.request.

W.4.3.4 Effect of receipt

The receipt of this primitive provides the operational characteristics of the PHY entity.

W.4.4 PLME-DSSSTESTMODE.request

W.4.4.1 Function

This primitive requests that the DSSS PHY entity enter a test mode operation. The parameters associated with this primitive are considered as recommendations and are optional in any particular implementation.

W.4.4.2 Semantics of the service primitive

The primitive parameters are as follows:

PLME-DSSSTESTMODE.request (

TEST_ENABLE,

TEST_MODE,

SCRAMBLE_STATE,

SPREADING_STATE,

DATA_TYPE,

DATA_RATE;

)

	Name
	Type
	Valid Range
	Description

	TEST_ENABLE
	
	
	

	TEST_MODE
	
	
	

	SCRAMBLE_STATE
	
	
	

	SPREADING_STATE
	
	
	

	DATA_TYPE
	
	
	

	DATA_RATE
	
	
	


W.4.4.3 When generated

This primitive shall be generated at any time to enter the DSSS PHY test mode.

W.4.4.4 Effect of receipt

Receipt of this primitive by the PHY sublayer shall cause the DSSS PHY entity to enter the test mode of operation.

W.4.5 PLME-DSSSTESTOUTPUT.request

W.4.5.1 Function

This optional primitive shall be a request by the LME to enable selected test signals from the PHY. The parameters associated with this primitive are considered as recommendations and are optional in any particular implementation.

W.4.5.2 Semantics of the service primitive

The primitive parameters are as follows:

PLME-DSSSTESTOUTPUT.request (TEST_OUTPUT,)

	Name
	Type
	Valid Range
	Description

	TEST_OUTPUT
	
	
	


TEST_OUTPUT enables and disables selected signals for debugging and testing the PHY. Some signals that may be available for output are PHY-TXSTART.request, PHY-RXSTART.indicate(RXVECTOR), PHY-CCA.indicate, the chipping clock, the data clock, the symbol clock, TX data, and RX data.

W.4.5.3 When generated

This primitive shall be generated at any time to enable the test outputs when in the DSSS PHY test mode.

W.4.5.4 Effect of receipt

Receipt of this primitive by the DSSS PHY sublayer shall cause the DSSS PHY entity to enable the test outputs using the modes set by the most recent PLME-DSSSTESTMODE.request primitive.

X. Physical layer (PHY) service specification

X.1 Scope

The PHY services provided to the IEEE 802.15.3 wireless LAN MAC are described in this clause. The PHY can consist of two protocol functions as follows:

a) A physical layer convergence function, which adapts the capabilities of the physical medium dependent (PMD) system to the PHY service. This function is supported by the physical layer convergence procedure (PLCP), which defines a method of mapping the IEEE 802.15.3 MAC sublayer protocol data units (MPDUs) into a framing format suitable for sending and receiving user data and management information between two or more STAs using the associated PMD system.

b) A PMD system, whose function defines the characteristics of, and method of transmitting and receiving data through, a wireless medium (WM) between two or more STAs.

The PMD sublayer may require the definition of a unique PLCP. If the PMD sublayer already provides the defined PHY services, the physical layer convergence function might be null.

X.2 PHY functions

The protocol reference model for the IEEE 802.15.3 architecture is shown in Figure 1. Most PHY definitions contain three functional entities: the PMD function, the physical layer convergence function, and the layer management function.

The PHY service is provided to the MAC entity at the STA through a service access point (SAP), called the PHY-SAP, as shown in Figure 1. A set of primitives might also be defined to describe the interface between the physical layer convergence protocol sublayer and the PMD sublayer, called the PMD-SAP.




g




Figure 1 — Portion of the ISO/IEC basic reference model

X.3 Detailed PHY service specifications

X.3.1 Scope and field of application

The services provided by the PHY to the IEEE 802.15.3 MAC are specified in this subclause. These services are described in an abstract way and do not imply any particular implementation or exposed interface.

X.3.2 Overview of the service

The PHY function as shown in Figure 1 is separated into two sublayers: the PLCP sublayer and the PMD sublayer. The function of the PLCP sublayer is to provide a mechanism for transferring MPDUs between two or more STAs over the PMD sublayer.

X.3.3 Overview of interactions

The primitives associated with communication between the IEEE 802.15.3 MAC sublayer and the IEEE 802.15.3 PHY fall into two basic categories:

a) Service primitives that support MAC peer-to-peer interactions;

b) Service primitives that have local significance and support sublayer-to-sublayer interactions.

X.3.4 Basic service and options

All of the service primitives described here are considered mandatory unless otherwise specified.

X.3.4.1 PHY-SAP peer-to-peer service primitives

Table 24 indicates the primitives for peer-to-peer interactions.

Table 24—PHY-SAP peer-to-peer service primitives

	Primitive
	Request
	Indicate
	Confirm

	PHY-Data
	X
	X
	X


X.3.4.2 PHY-SAP sublayer-to-sublayer service primitives

Table 25 indicates the primitives for sublayer-to-sublayer interactions.

Table 25—PHY-SAP sublayer-to-sublayer service primitives
	Primitive
	Request
	Indicate
	Confirm

	PHY-TXSTART
	X
	
	X

	PHY-TXEND
	X
	
	X

	PHY- CCARESET
	X
	
	X

	PHY-CCA
	
	X
	

	PHY-RXSTART
	
	X
	

	PHY-RXEND
	
	X
	


X.3.4.3 PHY-SAP service primitives parameters

Table 26 shows the parameters used by one or more of the PHY-SAP service primitives.

Table 26—PHY-SAP service primitive parameters Parameter Associated primitive Value

	Parameter
	Associated primitive
	Value

	DATA
	PHY-DATA.request 

PHY-DATA.indication
	Octet values

	TXVECTOR
	PHY-TXSTART.request
	A set of parameters

	STATUS
	PHY-CCA.indication
	BUSY, IDLE

	RXVECTOR
	PHY-RXSTART.indication
	A set of parameters

	RXERROR
	PHY-RXEND.indication
	NoError, FormatViolation, Carrier-Lost, UnsupportedRate


X.3.4.4 Vector descriptions

Several service primitives include a parameter vector. This vector is a list of parameters that may vary depending on the PHY type. Table 27 lists the parameter values required by the MAC or PHY in each of the parameter vectors. Parameters in the vectors that are management rather than MAC may be specific to the PHY and are listed in the clause covering that PHY.

Table 27—Vector descriptions

	Parameter
	Associate vector
	Value

	DATARATE
	TXVECTOR, RXVECTOR


	PHY dependent. The name of the field used to specify the Tx data rate and report the Rx data rate may vary for different PHYs.

	LENGTH
	TXVECTOR, RXVECTOR


	PHY dependent




X.3.5 PHY-SAP detailed service specification

The following subclause describes the services provided by each PHY sublayer primitive.

X.3.5.1 PHY-DATA.request

X.3.5.1.1 Function

This primitive defines the transfer of an octet of data from the MAC sublayer to the local PHY entity.

X.3.5.1.2 Semantics of the service primitive

The primitive provides the following parameters:

PHY-DATA.request (DATA)

The DATA parameter is an octet value.

X.3.5.1.3 When generated

This primitive is generated by the MAC sublayer to transfer an octet of data to the PHY entity. This primitive can only be issued following a transmit initialization response (PHY-TXSTART.confirm) from the PHY layer.

X.3.5.1.4 Effect of receipt

The receipt of this primitive by the PHY entity causes the PLCP transmit state machine to transmit an octet of data. When the PHY entity receives the octet, it will issue a PHY-DATA.confirm to the MAC sublayer.

X.3.5.2 PHY-DATA.indication

X.3.5.2.1 Function

This primitive indicates the transfer of data from the PHY sublayer to the local MAC entity.

X.3.5.2.2 Semantics of the service primitive

The primitive provides the following parameters:

PHY-DATA.indication (DATA)

The DATA parameter is an octet value.

X.3.5.2.3 When generated

The PHY-DATA.indication is generated by a receiving PHY entity to transfer the received octet of data to the local MAC entity. 

X.3.5.2.4 Effect of receipt

The effect of receipt of this primitive by the MAC is unspecified.

X.3.5.3 PHY-DATA.confirm

X.3.5.3.1 Function

This primitive is issued by the PHY sublayer to the local MAC entity to confirm the transfer of data from the MAC entity to the PHY sublayer.

X.3.5.3.2 Semantics of the service primitive

The semantics of the primitive are as follows:

PHY-DATA.confirm

This primitive has no parameters.

X.3.5.3.3 When generated

This primitive will be issued by the PHY sublayer to the MAC entity whenever the PLCP has completed the transfer of data from the MAC entity to the PHY sublayer. The PHY sublayer will issue this primitive in response to every PHY-DATA.request primitive issued by the MAC sublayer.

X.3.5.3.4 Effect of receipt

The receipt of this primitive by the MAC will cause the MAC to start the next MAC entity request.

X.3.5.4 PHY-TXSTART.request

X.3.5.4.1 Function

This primitive is a request by the MAC sublayer to the local PHY entity to start the transmission of an MPDU.

X.3.5.4.2 Semantics of the service primitive

The primitive provides the following parameters:

PHY-TXSTART.request (TXVECTOR)

The TXVECTOR represents a list of parameters that the MAC sublayer provides to the local PHY entity in order to transmit an MPDU. This vector contains both PLCP and PHY management parameters. The required PHY parameters are listed in X.3.4.4.

X.3.5.4.3 When generated

This primitive will be issued by the MAC sublayer to the PHY entity whenever the MAC sublayer needs to begin the transmission of an MPDU.

X.3.5.4.4 Effect of receipt

The effect of receipt of this primitive by the PHY entity will be to start the local transmit state machine.

X.3.5.5 PHY-TXSTART.confirm

X.3.5.5.1 Function

This primitive is issued by the PHY sublayer to the local MAC entity to confirm the start of a transmission.  The PHY sublayer will issue this primitive in response to every PHY-TXSTART.request primitive issued by the MAC sublayer.

X.3.5.5.2 Semantics of the service primitive

The semantics of the primitive are as follows:

PHY-TXSTART.confirm

There are no parameters associated with this primitive.

X.3.5.5.3 When generated

This primitive will be issued by the PHY sublayer to the MAC entity whenever the PHY has received a PHY-TXSTART.request from the MAC entity and is ready to begin receiving data octets.

X.3.5.5.4 Effect of receipt

The receipt of this primitive by the MAC entity will cause the MAC to start the transfer of data octets.

X.3.5.6 PHY-TXEND.request

X.3.5.6.1 Function

This primitive is a request by the MAC sublayer to the local PHY entity that the current transmission of the MPDU be completed.

X.3.5.6.2 Semantics of the service primitive

The semantics of the primitive are as follows:

PHY-TXEND.request

There are no parameters associated with this primitive.

X.3.5.6.3 When generated

This primitive will be generated whenever the MAC sublayer has received the last 

PHY-DATA.confirm from the local PHY entity for the MPDU currently being transferred.

X.3.5.6.4 Effect of receipt

The effect of receipt of this primitive by the local PHY entity will be to stop the transmit state machine.

X.3.5.7 PHY-TXEND.confirm

X.3.5.7.1 Function

This primitive is issued by the PHY sublayer to the local MAC entity to confirm the completion of a trans-mission.  The PHY sublayer issues this primitive in response to every PHY-TXEND.request primitive issued by the MAC sublayer.

X.3.5.7.2 Semantics of the service primitive

The semantics of the primitive are as follows:

PHY-TXEND.confirm

There are no parameters associated with this primitive.

X.3.5.7.3 When generated

This primitive will be issued by the PHY sublayer to the MAC entity whenever the PHY has received a PHY-TXEND.request immediately after transmitting the end of the last bit of the last data octet indicating that the last data octet has been transferred.

X.3.5.7.4 Effect of receipt

The receipt of this primitive by the MAC entity provides the time reference for the contention backoff protocol.

X.3.5.8 PHY-CCARESET.request

X.3.5.8.1 Function

This primitive is a request by the MAC sublayer to the local PHY entity to reset the clear channel assessment (CCA) state machine.

X.3.5.8.2 Semantics of the service primitive

The semantics of the primitives are as follows:

PHY-CCARESET.request

There are no parameters associated with this primitive.

X.3.5.8.3 When generated

This primitive is generated by the MAC sublayer for the local PHY entity at the end of a NAV timer. This request can be used by some PHY implementations that may synchronize antenna diversity with slot timings.

X.3.5.8.4 Effect of receipt

The effect of receipt of this primitive by the PHY entity is to reset the PLCP CS/CCA assessment timers to the state appropriate for the end of a received frame.

X.3.5.9 PHY-CCARESET.confirm

X.3.5.9.1 Function

This primitive is issued by the PHY sublayer to the local MAC entity to confirm that the PHY has reset the CCA state machine.

X.3.5.9.2 Semantics of the service primitive

The semantics of the primitives are as follows:

PHY-CCARESET.request

There are no parameters associated with this primitive.

X.3.5.9.3 When generated

This primitive is issued by the PHY sublayer to the MAC entity whenever the PHY has received a PHY-CCARESET.request.

X.3.5.9.4 Effect of receipt

The effect of receipt of this primitive by the MAC is unspecified.

X.3.5.10 PHY-CCA.indication

X.3.5.10.1 Function

This primitive is an indication by the PHY sublayer to the local MAC entity of the current state of the medium.

X.3.5.10.2 Semantics of the service primitive

The primitive provides the following parameter:

PHY-CCA.indication (STATE)

The STATE parameter can be one of two values: BUSY or IDLE. The parameter value is BUSY if the channel assessment by the PHY sublayer determines that the channel is not available. Otherwise, the value of the parameter is IDLE.

X.3.5.10.3 When generated

This primitive is generated every time the status of the channel changes from channel idle to channel busy or from channel busy to channel idle. This includes the period of time when the PHY sublayer is receiving data.  The PHY sublayer maintains the channel busy indication until the period indicated by the length field in a valid PLCP Header has expired.

X.3.5.10.4 Effect of receipt

The effect of receipt of this primitive by the MAC is unspecified.

X.3.5.11 PHY-RXSTART.indication

X.3.5.11.1 Function

This primitive is an indication by the PHY sublayer to the local MAC entity that the PLCP has received a valid start frame delimiter (SFD) and PLCP Header.

X.3.5.11.2 Semantics of the service primitive

The primitive provides the following parameter:

PHY-RXSTART.indication (RXVECTOR)

The RXVECTOR represents a list of parameters that the PHY sublayer provides the local MAC entity upon receipt of a valid PLCP Header. This vector may contain both MAC and MAC management parameters. The required parameters are listed in X.3.4.4.

X.3.5.11.3 When generated

This primitive is generated by the local PHY entity to the MAC sublayer whenever the PHY has successfully validated the PLCP Header error check CRC at the start of a new PLCP PDU.

X.3.5.11.4 Effect of receipt

The effect of receipt of this primitive by the MAC is unspecified.

X.3.5.12 PHY-RXEND.indication

X.3.5.12.1 Function

This primitive is an indication by the PHY sublayer to the local MAC entity that the MPDU currently being received is complete.

X.3.5.12.2 Semantics of the service primitive

The primitive provides the following parameter:

PHY-RXEND.indication (RXERROR)

The RXERROR parameter can convey one or more of the following values: NoError, FormatViolation, CarrierLost, or UnsupportedRate. A number of error conditions may occur after the PLCP’s receive state machine has detected what appears to be a valid preamble and SFD. The following describes the parameter returned for each of those error conditions.

— NoError. This value is used to indicate that no error occurred during the receive process in the PLCP.

— FormatViolation. This value is used to indicate that the format of the received PLCPPDU was in error.

— CarrierLost. This value is used to indicate that during the reception of the incoming MPDU, the carrier was lost and no further processing of the MPDU can be accomplished.

— UnsupportedRate. This value is used to indicate that during the reception of the incoming PLCP-PDU, a nonsupported date rate was detected.

X.3.5.12.3 When generated

This primitive is generated by the PHY sublayer for the local MAC entity to indicate that the receive state machine has completed a reception with or without errors.

X.3.5.12.4 Effect of receipt

The effect of receipt of this primitive by the MAC is unspecified.

Y.0  PHY management

The MIB comprises the managed objects, attributes, actions, and notifications required to manage a station.  The definition of these managed objects, attributes, actions, and notifications, as well as their structure, are presented in Annex TDB.

*** Note … this section needs a lot of work and was intended as a starting point only ***

Z.0  ABC PHY specification (example)

Z.1 Overview

The PHY for the ABC system is described in this clause. 

Z.1.1 Scope

The PHY services provided to the IEEE 802.15.3 wireless LAN MAC by the ABC  system are described in this clause. The ABC PHY layer consists of two protocol functions:

a) A physical layer convergence function, which adapts the capabilities of the physical medium dependent (PMD) system to the PHY service. This function shall be supported by the physical layer convergence procedure (PLCP), which defines a method of mapping the IEEE 802.15.3 MAC sublayer protocol data units (MPDU) into a framing format suitable for sending and receiving user data and management information between two or more STAs using the associated PMD system.

b) A PMD system, whose function defines the characteristics of, and method of transmitting and receiving data through, a wireless medium (WM) between two or more STAs each using the ABC system.

Z.1.2 ABC PHY functions

The ABC PHY architecture is depicted in the reference model shown in Figure 1. The ABC PHY contains three functional entities: the PMD function, the physical layer convergence function, and the layer management function. Each of these functions is described in detail in the following subclauses.  The ABC PHY service shall be provided to the MAC through the PHY service primitives described in Clause X.

Z.1.2.1 PLCP sublayer

To allow the IEEE 802.15.3 MAC to operate with minimum dependence on the PMD sublayer, a physical layer convergence sublayer is defined. This function simplifies the PHY service interface to the IEEE 802.15.3 MAC services.

Z.1.2.2 PMD sublayer

The PMD sublayer provides a means to send and receive data between two or more STAs. 

Z.1.2.3 Physical layer management entity (PLME)

The PLME performs management of the local PHY functions in conjunction with the MAC management entity.

Z.1.3 Service specification method and notation

The models represented by figures and state diagrams are intended to be illustrations of functions provided.  It is important to distinguish between a model and a real implementation. The models are optimized for simplicity and clarity of presentation; the actual method of implementation is left to the discretion of the

ABC PHY compliant developer.

The service of a layer or sublayer is a set of capabilities that it offers to a user in the next-higher layer (or sublayer). Abstract services are specified here by describing the service primitives and parameters that characterize each service. This definition is independent of any particular implementation.

Z.2 ABC PLCP sublayer

Z.2.1 Overview

This clause provides a convergence procedure in which MPDUs are converted to and from PPDUs. During transmission, the MPDU shall be prepended with a PLCP Preamble and Header to create the PPDU. At the receiver, the PLCP Preamble and header are processed to aid in demodulation and delivery of the MPDU.

Z.2.2 PLCP frame format




Z.2.3 PLCP field definitions

This clause typically defines sync fields, signal fields, bit rate, length, FEC type, etc.

Z.2.4 ABC PLCP PHY data scrambler and descrambler

The polynomial G(z) =TBD shall be used to scramble all bits transmitted by the ABC PHY. 

Z.2.5 PLCP rate change

This clause typically describes how we transition from a preamble, which is at one date rate, to a data packet, which is at a different data rate.

Z.2.6 PLCP transmit procedure

This clause typically describes the sequence of events to put the transmitter on the air.

Z.2.7 PLCP receive procedure

This clause typically describes the sequence of events involved with receiving a packet.  This includes RSSI readings, etc. in support of QoS.

Z.3 ABC physical layer management entity (PLME)

Z.3.1 PLME_SAP sublayer management primitives

Table X lists the MIB attributes that may be accessed by the PHY sublayer entities and intralayer of higher-layer management entities (LMEs). These attributes originate in the MAC and are passed over the MAC-PHY management sublayer.

Z.3.2 ABC PHY MIB

Z.3.3 ABC PHY characteristics

This clause lists such characteristics as the Slot Time, the CCA time, the RxTx Turn Around Time,  etc.

Z.4 ABC PMD sublayer

Z.4.1 Scope and field of application

This subclause describes the PMD services provided to the PLCP for the ABC PHY. Also defined in this subclause are the functional, electrical, and RF characteristics required for interoperability of implementations conforming to this standard. 

Z.4.2 Overview of service

The ABC PMD sublayer accepts PLCP sublayer service primitives and provides the actual means by which data shall be transmitted or received from the medium. The combined function of ABC PMD sublayer primitives and parameters for the receive function results in a data stream, timing information, and associated

received signal parameters being delivered to the PLCP sublayer. A similar functionality shall be provided for data transmission.

Z.4.3 Overview of interactions

The primitives associated with the IEEE 802.15.3 PLCP sublayer to the ABC PMD fall into two basic categories:

a) Service primitives that support PLCP peer-to-peer interactions, and

b) Service primitives that have local significance and that support sublayer-to-sublayer interactions.

Z.4.4 Basic service and options

Z.4.4.1 PMD_SAP service primitive parameters (Example)

Table 63 is an example of some PMD primitives.

Table 63—List of parameters for the PMD primitives

	Parameter
	Associate Primitive
	Value

	TXD_UNIT
	PMD_DATA.request
	

	RXD_UNIT
	PMD_DATA.indicate
	

	RF_STATE
	PMD_TXEND.request
	

	RATE
	PMD_RATE.indicate

PMD_RATE.request
	

	RSSI
	PMD_RSSI.indicate
	


Z.4.5 PMD_SAP detailed service specification

The following subclauses describe the services provided by each PMD primitive.

Z.4.5.1 PMD_DATA.request

Z.4.5.1.1 Function

This primitive defines the transfer of data from the PLCP sublayer to the PMD entity.

Z.4.5.1.2 Semantics of the service primitive

The primitive shall provide the following parameter:

PMD_DATA.request

Z.4.5.1.3 When generated

This primitive shall be generated by the PLCP sublayer to request transmission of a symbol. The data clock for this primitive shall be supplied by the PMD layer.

Z.4.5.1.4 Effect of receipt

The PMD performs the differential encoding, PN code modulation, and transmission of the data.

Z.4.5.2 PMD_DATA.indicate

Z.4.5.2.1 Function

This primitive defines the transfer of data from the PMD entity to the PLCP sublayer.

Z.4.5.2.2 Semantics of the service primitive

The primitive shall provide the following parameter:

PMD_DATA.indicate)

Z.4.5.2.3 When generated

This primitive, which is generated by the PMD entity, forwards received data to the PLCP sublayer. The data clock for this primitive shall be supplied by the PMD layer.

Z.4.5.2.4 Effect of receipt

The PLCP sublayer either interprets the bit or bits that are recovered as part of the PLCP convergence procedure or passes the data to the MAC sublayer as part of the MPDU.

Z.4.5.4 PMD_TXEND.request

Z.4.5.4.1 Function

This primitive, which is generated by the PHY PLCP sublayer, ends PPDU transmission by the PMD layer.

Z.4.5.4.2 Semantics of the service primitive

The semantics of the primitive are as follows:

PMD_TXEND.request

Z.4.5.4.3 When generated

This primitive shall be generated by the PLCP sublayer to terminate the PMD layer transmission of the PPDU.

Z.4.5.4.4 Effect of receipt

PMD_TXEND terminates transmission of a PPDU by the PMD sublayer.

Z.4.5.8 PMD_RATE.request

Z.4.5.8.1 Function

This primitive, which is generated by the PHY PLCP sublayer, selects the modulation rate that shall be used by the ABC PHY for transmission.

Z.4.5.8.2 Semantics of the service primitive

The primitive shall provide the following parameter:

PMD_RATE.request(RATE)

The RATE parameter selects which of the ABC PHY data rates shall be used for MPDU transmission. 

Z.4.5.8.3 When generated

This primitive shall be generated by the PLCP sublayer to change or set the current ABC PHY modulation rate used for the MPDU portion of a PPDU.

Z.4.5.8.4 Effect of receipt

The receipt of PMD_RATE selects the rate that shall be used for all subsequent MPDU transmissions. 

Z.4.5.9 PMD_RATE.indicate

Z.4.5.9.1 Function

This primitive, which is generated by the PMD sublayer, indicates which modulation rate was used to receive the MPDU portion of the PPDU. The modulation shall be indicated in the PLCP Preamble IEEE 802.15.3 SIGNALING field.

Z.4.5.9.2 Semantics of the service primitive

The primitive shall provide the following parameter:

PMD_RATE.indicate(RATE) In receive mode, the RATE parameter informs the PLCP layer which of the ABC PHY data rates was used to process the MPDU portion of the PPDU. 

Z.4.5.9.3 When generated

This primitive shall be generated by the PMD sublayer when the PLCP Preamble IEEE 802.15.3 SIGNALING field has been properly detected.

Z.4.5.9.4 Effect of receipt

This parameter shall be provided to the PLCP layer for information only.

Z.4.5.10 PMD_RSSI.indicate

Z.4.5.10.1 Function

This optional primitive, which is generated by the PMD sublayer, provides to the PLCP and MAC entity the received signal strength.

Z.4.5.10.2 Semantics of the service primitive

The primitive shall provide the following parameter:

PMD_RSSI.indicate(RSSI)

The RSSI shall be a measure of the RF energy received by the ABC PHY. 

Z.4.5.10.3 When generated

This primitive shall be generated by the PMD when the ABC PHY is in the receive state. It shall be continuously available to the PLCP, which, in turn, provides the parameter to the MAC entity.

Z.4.5.10.4 Effect of receipt

This parameter shall be provided to the PLCP layer for information only. The RSSI may be used in conjunction with signal quality (SQ) as part of a CCA scheme.

Z.4.6 PMD operating specifications, general

The following subclauses provide general specifications for the ABC PMD sublayer. These specifications apply to both the Receive and the Transmit functions and general operation of a ABC PHY.

Z.4.6.1 Operating frequency range

Z.4.6.2 Number of operating channels

Z.4.6.3 Modulation and channel data rates

Z.4.6.4 Transmit and receive in-band and out-of-band spurious emissions

Etc ….
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