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Need for an Agnostic MAC / PHY Interface

(MAC knows nothing about the PHY type)

· 802.15.3 is selecting the MAC independent of the PHY 
· Precedence for MAC / PHY independence … 802.11
· Side benefit … allows additional PHY options as technology changes and the regulatory environment changes 
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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
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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

Presentation Slide 5

Caution:  Don’t Confuse Logical Partition with Physical Implementation

Logical Partitioning






                                                              PHY

        PHY_SAP         PMD_SAP
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Caution:  Don’t Confuse Logical Partition with Physical Implementation




One Possible Physical Implementation and Physical Partitioning
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Communications between MAC and PHY is via the PHY_SAP

· Communicate via “Primitives”

· Same Primitives used regardless of PHY type

· Example PHY_SAP Primitives

	Parameter
	Associated primitive

	DATA
	PHY-DATA.request 

PHY-DATA.indication

	TXVECTOR
	PHY-TXSTART.request

	STATUS
	PHY-CCA.indication

	RXVECTOR
	PHY-RXSTART.indication

	RXERROR
	PHY-RXEND.indication
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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

	Parameter
	Associate Primitive

	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
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Action being Requested From the Committee … 

… Adoption of the IEEE802.11 partitioning


What needs to be done …

· First Concentrate on the PHY_SAP

· Need a list of primitives that the MAC needs to “see” and a list of what the PHY can support

Introduction and Summary

The following document was heavily leveraged off the existing IEEE802.11 document.  It basically introduces the concept of a layered approach to partitioning of the MAC and PHY.  The key diagram is shown below.




This document deals with the PHY_SAP and the PMD_SAP.  The MAC_SAP is dealt with in another document.  

We all know what a MAC is, and the PMD (Physical Medium Dependent) is just another name for the bit pump that transmits and receives bits over the physical medium (e.g. the radio modem).  The sublayer that glues the PMD to the MAC is the PLCP, Physical Layer Convergence Protocol.  Between the MAC and the PHY is the PHY_SAP (PHY Service Access Point).  The PHY_SAP is a logical interface that sends “primitive” messages between the MAC and PHY.  A typical list of PHY_SAP primitives is given below in section X.3.4.3.  All PHY options must support this same set of PHY_SAP primitives in order for the MAC to be PHY agnostic.

Another logical interface is the PMD_SAP (PMD Service Access Point) that is contained within the PHY layer.  The primitives associated with the interface are PMD dependent and hence are of less concern at this time in the development of the IEEE802.15.3 standard.  It will be more of a concern in the future for each particular PMD option.  Section Z.4.4.1 contains an example list of primitives that could be passed via the PMD_SAP.

One should not confuse the logical partitioning presented in this document with physical implementation (e.g. example shown below).  The PHY_SAP and the PMD_SAP may not be a physical interface that you can touch with your finger; in fact, in a reasonably integrated solution the PHY_SAP will probably be buried in the MAC/Baseband combination chip.  Nevertheless the logical layers will still have meaning.

Logical Partitioning




                                                                                                      PHY

                                         PHY_SAP                             

                                                                                      PMD_SAP




A Possible Physical Implementation and Physical Partitioning

Exemplary Text

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. Different PHYs are defined as part of the IEEE 802.15.3 standard. Each 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.

Each 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.







Figure 11—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
	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
	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. 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.

Z. 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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