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Abstract

This document is a spec draft text proposal for IEEE P802.11bd regarding clause 33.x NGV PHY service interface.

---------------------Below is the proposed sub-clause 33.x NGV PHY service interface-----------------
33. x NGV PHY service interface 

33.x.1 Introduction

The PHY provides an interface to the MAC through an extension of the generic PHY service interface defined in 8.3.4 (Basic service and options). The interface includes TXVECTOR, RXVECTOR, and PHYCONFIG_VECTOR. 
The MAC uses the TXVECTOR to supply the PHY with per-PPDU transmit parameters. The PHY uses the RXVECTOR to inform the MAC of the received PPDU parameters. The MAC uses the PHYCONFIG_VECTOR to configure the PHY for operation which is independent of frame transmission or reception.    

33.x.2 TXVECTOR and RXVECTOR
The parameters in Table 33-1 (TXVECTOR and RXVECTOR parameters) are defined as part of the TXVECTOR parameter list in the PHY-TXSTART.request primitive and/or as part of the RXVECTOR parameter list in the PHY-RXSTART.indication primitive.
Table 33-1 TXVEROR and RXVECTOR Parameters
	Parameter
	Condition
	Value
	TXVECTOR
	RXVECTOR

	FORMAT
	
	Determines the format of the PPDU.

Enumerated type:

NON_NGV indicates Clause 17 PPDU format.

NGV indicates NGV format.
	Y
	Y

	L_LENGTH
	FORMAT is NGV
	Not present. 
	N
	N

	
	Otherwise
	Indicates the length of the PSDU in octets in the range 1 to 4095. This value is used by the PHY to determine the number of octet transfers that occur between the MAC and the PHY.
	Y
	Y

	L_DATARATE
	FORMAT is NGV
	Not present

NOTE—The RATE field in the L-SIG field in a NGV PPDU is set to 3 Mb/s.
	N
	N

	
	Otherwise
	Indicates the rate used to transmit the PSDU in megabits per second.

See corresponding entry in Table 17-1 (TXVECTOR parameters) and Table 17-2 (RXVECTOR parameters).
	Y
	Y

	LSIGVALID
	FORMAT is NGV
	Not present 
	N
	N

	
	Otherwise
	 Indicates the validity of L-SIG

Boolean type:

True if L-SIG Parity is valid

False if L-SIG Parity is not valid
	N
	Y

	SERVICE
	FORMAT is NGV
	Not present
	N
	N

	
	Otherwise
	Scrambler initialization, null
	Y
	N

	FEC_CODING
	FORMAT is NGV
	Indicates which FEC encoding is used.

Enumerated type:

BCC_CODING indicates binary convolutional code. TBD
LDPC_CODING indicates low-density parity check code.
	Y
	Y

	
	Otherwise
	 Not present
	N
	N

	
	Otherwise
	Not present.
	N
	N

	TXPWR_LEVEL_INDEX
	FORMAT is NGV
	The allowed values for the TXPWR_LEVEL_

INDEX parameter are in the range 1 to numberOfOctets(dot11TxPowerLevelExtended)/2. This parameter is used to indicate which of the available transmit output power levels defined in  dot11TxPowerLevelExtended shall be used for the current transmission.
	Y
	N

	
	Otherwise
	1-8
Refer to 17.2.2.5 for the definition of 

TXPWR_LEVEL_INDEX
	Y
	N

	RSSI
	FORMAT is NGV
	The allowed values for the RSSI parameter are in the range 0 to 255. This parameter is a measure by the PHY of the power observed at the antenna connector used to receive the current PPDU measured during the reception of the NGV-LTF field. RSSI is intended to be used in a relative manner, and it is a monotonically increasing function of the received power.
	N
	Y

	
	Otherwise
	0–RSSI maximum

Refer to 17.2.3.3 for the definition of RSSI
	N
	Y

	MCS
	FORMAT is NGV
	Indicates the modulation and coding scheme used in the transmission of the PPDU.

Integer: range 0 to TBD
	Y
	Y

	
	Otherwise
	Not Present
	N
	N

	DCM(TBD)
	FORMAT is NGV
	Set to 1 to indicate that DCM is used for the Data 

field.

Set to 0 to indicate that DCM is not used for the Data field.
	Y
	Y

	
	Otherwise
	Not present.
	N
	N

	CH_

BANDWIDTH
	FORMAT is NGV
	Indicates the channel width of the transmitted PPDU.

Enumerated type:

CBW10 for 10 MHz

CBW20 for 20 MHz
	Y
	Y

	
	Otherwise
	Not present
	N
	N

	N_TX
	FORMAT is NGV
	Indicates the number of transmit chains.
	Y
	N

	
	Otherwise
	 Not present
	N
	N

	MIDAMBLE_

PERIODICITY
	FORMAT is NGV 
	Indicates the midamble periodicity in the Data field. 

Set to 0 to indicate the midamble of 4 OFDM symbols

Other values TBD
	Y
	Y

	
	Otherwise
	Not present
	N
	N

	NGV_LTF_

TYPE
	FORMAT is _NGV
	Indicates the type of NGV-LTF.

Set to 0 to indicate NGV_LTF_1X is used in the transmitted PPDU.

Set to 1 to indicate NGV_LTF_2X is used in the transmitted PPDU. 
	Y
	Y

	
	Otherwise
	Not present
	N
	N

	POWERBOOST
	FORMAT is NGV
	TBD
	Y
	N

	
	Otherwise
	Not present
	N
	N

	Note: In the “TXVECTOR” and “RXVECTOR” columns, the following apply: 
Y = ‘Present’;
N = ‘Not present’;
O = ‘Optional’;



33.x.3 PHY CONFIG_VECTOR
The PHYCONFIG_VECTOR carried in a PHY-CONFIG.request primitive for a NGV PHY contains an OPERATING_CHANNEL parameter, which identifies the operating or primary  (TBD) channel. The PHY shall set dot11CurrentPrimaryChannel to the value of this parameter (TBD).

The PHYCONFIG_VECTOR carried in a PHY-CONFIG.request primitive for a NGV PHY contains a CHANNEL_WIDTH parameter, which identifies the operating channel width and takes one of the values 10 MHz and 20 MHz. The PHY shall set dot11CurrentChannelWidth to the value of this parameter. 
33.x.4 Effects of CH_BANDWITH parameter on PPDU format
Table 33-2 (Interpretation of FORMAT and CH_BANDWIDTH parameters) shows the valid combinations of the FORMAT and CH_BANDWIDTH parameters and the corresponding PPDU format.

Table 33-2 Interpretation of FORMAT and CH_BANDWIDTH parameters
	FORMAT
	CH_BANDWITH
	PPDU Format

	NGV
	CBW10
	The STA transmits a NGV PPDU (when FORMAT is NGV) of 10 MHz bandwidth. If the operation bandwidth is wider than 10 MHz, then the transmission shall use the primary 10 MHz channel.(TBD)

	NGV
	CBW20
	The STA transmits a NGV PPDU of 20 MHz bandwidth. 


	NON_NGV
	CBW10
	The STA transmits a NON-NGV PPDU of 10 MHz bandwidth. .



33.x.5 Support for NON_NGV format

33.x.5.1 General
An NGV STA logically contains Clause 17 (Orthogonal frequency division multiplexing (OFDM)

PHY specification) and Clause 33 (Next Generation V2X PHY specification) PHYs. The MAC interfaces to the PHYs via the Clause 17  (Orthogonal frequency division multiplexing (OFDM) PHY specification) and Clause 33 ( Next Generation V2X PHY specification) PHY service interfaces as shown in Figure 33-1 (PHY interaction on transmit for various PPDU formats), Figure 33-2 (PHY interaction on receive for various PPDU formats) and Figure 33-3 (PHY-CONFIG and CCA interaction with clause 17  (Orthogonal frequency division multiplexing (OFDM) and  Clause 33 ( Next Generation V2X PHY specification))
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Figure 33-1 PHY interaction on transmit for various PPDU formats
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Figure 33-2 PHY interaction on receive for various PPDU formats
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Figure 33-3 PHY-CONFIG and CCA interaction with clause 17 (Orthogonal frequency division multiplexing (OFDM) and  Clause 33 ( Next Generation V2X PHY specification)
33.x.5.2 Support for NON_NGV format
When a PHY-TXSTART.request(TXVECTOR) primitive with the FORMAT parameter equal to NON_NGV  is issued, the behavior of the NGV PHY is defined in Clause 17 (Orthogonal frequency division multiplexing (OFDM) PHY specification) with additional requirements described in the following subclauses:
— 33.10.xxx (TBD) (Transmit spectrum mask) instead of 17.3.9.3 (Transmit spectrum mask)
— 33.10.xxx (TBD)(Transmit center frequency leakage) instead of 17.3.9.7.2 (Transmitter center frequency leakage)

where the Clause 33 (Next Generation V2X PHY specification) TXVECTOR parameters in Table 33-1 (TXVECTOR and RXVECTOR parameters ) are mapped to Clause 17 (Orthogonal frequency division multiplexing (OFDM) PHY specification) TXVECTOR parameters in Table 17-1 (TXVECTOR parameters) according to Table 33-3 (Mapping of the NGV parameters for NON_NGV operation).

When the NGV PHY receives a Clause 33 (Next Generation V2X PHY specification) PHY-CONFIG.request(PHYCONFIG_VECTOR) primitive, the NGV PHY shall, for the purposes of OFDM PPDU transmission and reception, behave as if it were a Clause 17 (Orthogonal frequency division multiplexing (OFDM) PHY specification) PHY that had received a PHY-CONFIG.request(PHYCONFIG_VECTOR) primitive but with the CHANNEL WIDTH parameter discarded from PHYCONFIG_VECTOR.
As defined in 33.13 (PHY receive procedure), once a PPDU is received and detected as a NON_NGV PPDU, the behavior of the NGV PHY is defined in Clause 17  (Orthogonal frequency division multiplexing (OFDM) PHY specification) . The RXVECTOR parameters from the Clause 17 (Orthogonal frequency division multiplexing (OFDM) PHY specification) PHY-RXSTART.indication primitive are mapped to the Clause 33 (Next Generation V2X PHY specification) RXVECTOR parameters as defined in Table 33-3 (Mapping of the NGV PHY parameters for NON_NGV operation). NGV PHY parameters not listed in the table are not present.

Table 33-3 Mapping of the NGV parameters for NON_NGV operation
	NGV parameters
	5.9  GHz operation defined by Clause 17 (Orthogonal frequency division multiplexing (OFDM) PHY specification

	Parameter List



	L_LENGTH

	L_LENGTH

	TXVECTOR/
RXVECTOR

	L_DATARATE

	L_DATARATE

	TXVECTOR/
RXVECTOR

	TXPWR_LEV
EL_INDEX
	TXPWR_LEV
EL_INDEX
	TXVECTOR


	RSSI
	RSSI
	RXVECTOR

	SERVICE
	SERVICE
	TXVECTOR/
RXVECTOR

	OPERATING_ CHANNEL
	OPERATING_CHANNEL
	PHYCONFIG_VECTOR

	CHANNEL_WIDTH
	discarded
	PHYCONFIG_VECTOR


33.x.6 TXSTATUS parameters

The parameters listed in Table 33-4 (TXSTATUS parameters) are defined as part of the TXSTATUS parameter list in the PHY-TXSTART.confirm(TXSTATUS) service primitive.
Table 33-4 TXSTATUS parameters
	Parameter
	Value

	TIME_OF_DEPARTURE
	When the first frame energy is sent by the transmitting port, in units equal to 1/TIME_OF_DEPARTURE_ClockRate.
This parameter is present only if TIME_OF_DEPARTURE_
REQUESTED is true in the corresponding request.

	TIME_OF_DEPARTURE_ClockRate
	0 to 216–1. The clock rate, in units of MHz, is used to generate the TIME_OF_DEPARTURE value. This parameter is present only if TIME_OF_DEPARTURE_REQUESTED is true in the corresponding request.

	TX_START_OF_FRAME_OFFSET
	0 to 232–1. An estimate of the offset (in 10 nanosecond units) from the point in time at which the start of the preamble corresponding to the frame was transmitted at the transmit antenna connector to the point in time at which this primitive is issued to the MAC.
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