 

 KEYWORDS  \* MERGEFORMAT   

doc.: IEEE 802.11-06/0339r2

IEEE P802.11
Wireless LANs

	Submission to address TGn draft omissions 

	Date:  2006-03-07

	Author(s): 

	Name
	Company
	Address
	Phone
	email

	Solomon  Trainin
	Intel Corporation
	M.T.M Scientific Industries Centre, POB 1659 Haifa 31015 Israel 
	972-4865-5738
	solomon.trainin@intel.com


	John Ketchum
	Qualcomm Incorporated
	9 Damonmill Square Suite 2A

Concord, MA 01742
	781-276-0915
	johnk@qualcomm.com

	Assaf  Kasher  
	Intel Corporation
	M.T.M Scientific Industries Centre, POB 1659 Haifa 31015 Israel 
	972-4865-1547
	assaf.kasher@intel.com







Introduction
Omissions Covered
This document addresses the following omissions identified in document 11-06-0263-00-000n-tgn-draft-omissions.xls: OM123-OM141
OM123
20.4.3 HT TXTIME calculation

The value of the TXTIME parameter returned by the PLME-TXTIME.confirm primitive shall be calculated for mixed mode format according to the equation n1 and n2 for short and regular GI, and for greenfield format according to equation n3 and n4 for short and regular GI respectively:
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 (Equation n1)

[image: image2.wmf]LEG_PREAMBLEL_SIGHT_PREAMBLEHT_SIGSYMSYM

TXTIME = T + T+ T + T +T×N


 (Equation n2)
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 is the duration of the legacy preamble, 
THT_PREAMBLE is the duration of the HT preamble in mixed mode.  This duration is
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In greenfield mode the premable’s duration is 
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 are defined in table n56.
NSYM is the total number of data symbols in the data portion, which may be calculated according to the equation n3:
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(Equation n3)
length is the number of octets in the data portion of the PPDU;
mSTBC is equal to 2 when space time block code (STBC) is used, and otherwise 1;

NES ,NDBPS, and NCBPS are defined in table n57
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20.4.4 MIMO PHY characteristics

The static MIMO PHY characteristics, provided through the PLME-CHARACTERISTICS service primitive, are shown in Table n150. The definitions for these characteristics are given in 10.4.

Table n150—MIMO PHY characteristics

	Characteristics
	Value

	aSlotTime
	9 μs

	aSIFSTime
	16 μs

	aCCATime
	< 4 μs

	aPHY-RX-START-Delay
	56 μs

	aRxTxTurnaroundTime
	< 2 μs

	aTxPLCPDelay
	Implementation dependent

	aRxPLCPDelay
	Implementation dependent

	aRxTxSwitchTime
	<< 1 μs

	aTxRampOnTime
	Implementation dependent

	aTxRampOffTime
	Implementation dependent

	aTxRFDelay
	Implementation dependent

	aRxRFDelay
	Implementation dependent

	aAirPropagationTime
	<< 1 μs

	aMACProcessingDelay
	< 2 μs

	aPreambleLength
	16 μs

	aSTFOneLength 
	8 μs

	aSTFTwoLength 
	4 μs

	aLTFOneLength 
	8 μs

	aLTFTwoLength
	4 μs

	aPLCPHeaderLength
	4 μs

	aPLCPHeaderTwoLength
	8 μs

	aPSDUMaxLength
	65535

	aCWmin
	15

	aCWmax
	1023


The meaning of the related training fields in the MIMO PHY: aSTFOneLength is the length of the Legacy Short Training Field; aSTFTwoLength is the length of the High Throughput Short Training Field; aLTFOneLength is the length of the First High Throughput Long Training Field; aLTFTwoLength is the length of the Additional High Throughput Long Training Fields. The aPLCPHeaderTwoLength is the length of the High Throughput Signal Field.

OM125 through OM128

20.5.1 Scope and field of application

TGn Editor:  Insert the following text and figure:

This subclause describes the PMD services provided to the PLCP for the High Throughput (HT) PHY. Also defined in this subclause are the functional, electrical, and RF characteristics required for interoperability of implementations conforming to this specification. The relationship of this specification to the entire High Throughput PHY is shown in Figure n1.
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Figure n1:  PMD layer reference model

20.5.2 Overview of service

TGn Editor:  Insert the following text:

The High Throughput PMD sublayer accepts PLCP sublayer service primitives and provides the actual means by which data are transmitted or received from the medium. The combined function of the High Throughput PMD sublayer primitives and parameters for the receive function results in a data stream, timing information, and associated receive signal parameters being delivered to the PLCP sublayer. A similar functionality is provided for data transmission.

20.5.3 Overview of interactions

TGn Editor:  Insert the following text:

The primitives associated with the IEEE 802.11 PLCP sublayer to the High Throughput PMD fall into two basic categories

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

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

20.5.4 Basic service and options

TGn Editor:  Insert the following text:

All of the service primitives described in this subclause are considered mandatory, unless otherwise specified.
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20.5.4.1 PMD_SAP peer-to-peer service primitives

Table n151 indicates the primitives for peer-to-peer interactions.

Table n151—PMD_SAP peer-to-peer service primitives

	Primitive
	Request
	Indicate
	Confirm
	Response

	PMD_DATA
	X
	X
	—
	—
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20.5.4.2 PMD_SAP sublayer-to-sublayer service primitives

Table n152 indicates the primitives for sublayer-to-sublayer interactions.

Table n152—PMD_SAP sublayer-to-sublayer service primitives

	Primitive
	Request
	Indicate
	Confirm
	Response

	PMD_TXSTART
	X
	—
	—
	—

	PMD_TXEND
	X
	—
	—
	—

	PMD_TXPWRLVL
	X
	—
	—
	—

	PMD_RATE
	X
	—
	—
	—

	PMD_TX_PARAMETERS
	X
	—
	—
	—

	PMD_EXPANSIONS_MAT
	X
	—
	—
	—

	PMD_RSSI
	—
	X
	—
	—

	PMD_RCPI 
	—
	X
	—
	—

	PMD_CHAN_MAT
	—
	X
	—
	—

	PMD_FORMAT  
	—
	X
	—
	—

	PMD_BW_OFFSET  
	—
	X
	—
	—
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20.5.4.3 PMD_SAP service primitive parameters

Table n153 shows the parameters used by one or more of the PMD_SAP service primitives.

Table n153—List of parameters for the PMD primitives
	Parameter
	Associate primitive
	Value

	TXD_UNIT
	PMD_DATA.request
	One(1), Zero(0): one OFDM

symbol value

	RXD_UNIT
	PMD_DATA.indicate
	One(1), Zero(0): one OFDM

symbol value

	TXPWR_LEVEL
	PMD_TXPWRLVL.request
	1–8 (max of 8 levels)

	RATE
	PMD_RATE.request
	12 Mbit/s (for BPSK)

24 Mbit/s (for QPSK)

48 Mbit/s (for 16-QAM)

72 Mbit/s (for 64-QAM)

	MCS
	 PMD_TX_PARAMETERS.request
	0-77, MCS index defined in tables n76-n90.  

	BW
	PMD_TX_PARAMETERS.request
PMD_BW_OFFSET.indicate
	0 -HT_BW20 – 20MHz ,

1 - HT_BW40 – 40MHz,

2 - HT_BW_20DL – Duplicate Legacy 

3 - HT_BW_20DH – Duplicate HT

	CH_OFFSET
	PMD_TX_PARAMETERS.request
PMD_BW_OFFSET.indicate
	0 – CH_OFF_40 – The whole 40Mhz

1 – CH_OFF_20U – Upper 20Mhz in 40Mhz

3 – CH_OFF_20L – Lower 20MHz in 40Mhz

	STBC
	 PMD_TX_PARAMETERS.request
	Indicates the difference between either the number of space time streams NSTS and the number of spatial streams NSS indicated by the MCS

00 – No STBC (NSTS=NSS)

	SHORT_GI
	 PMD_TX_PARAMETERS.request
	0 – Short GI is not used in the packet

1 – Short GI is used in the packet

	ANTENNA_SET
	PMD_TX_PARAMETERS.request
	Bit field with 8 bits

	EXPANSION_MAT
	PMD_EXPANSIONS_MAT.request
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	RSSI
	PMD_RSSI.indicate
	0–8 bits of RSSI

	RCPI
	PMD_RCPI.indicate
	0–8 bits of RCPI

	CHAN_MAT
	PMD_CHAN_MAT.indicate
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	FORMAT  
	PMD_FORMAT.indicate 
	0 - NON_HT

1 - HT_MM

2 - HT_GF
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20.5.5 PMD_SAP detailed service specification

This subclause describes the services provided by each PMD primitive.

OM133

20.5.5.1 PMD_DATA.request
20.5.5.1.1 Function
This primitive defines the transfer of data from the PLCP sublayer to the PMD entity.

20.5.5.1.2 Semantic of the service primitive
This primitive shall provide the following parameters: PMD_DATA.request (TXD_UNIT)

The TXD_UNIT parameter shall be the n-bit combination of 0 and 1 for one symbol of OFDM modulation. If the length of a coded PSDU (C-PSDU) is shorter than n bits, 0 bits are added to form an OFDM symbol. This parameter represents a single block of data which, in turn, shall be used by the PHY to be encoded into an OFDM transmitted symbol.

20.5.5.1.3 When generated
This primitive shall be generated by the PLCP sublayer to request transmission of one OFDM symbol. The data clock for this primitive shall be supplied by the PMD layer based on the OFDM symbol clock.

20.5.5.1.4 Effect of receipt
The PMD performs transmission of the data.
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20.5.5.2 PMD_DATA.indicate

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

20.5.5.2.2 Semantic of the service primitive
This primitive shall provide the following parameters: PMD_DATA.indicate(RXD_UNIT) 

The RXD_UNIT parameter shall be 0 or 1, and shall represent either a signal field bit or a data field bit after the decoding of the convolutional code by the PMD entity.

20.5.5.2.3 When generated
This primitive, 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 based on the OFDM symbol clock.

20.5.5.2.4 Effect of receipt
The PLCP sublayer interprets the bits that are recovered as part of the PLCP or passes the data to the MAC sublayer as part of the PSDU.
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20.5.5.3 PMD_TXSTART.request

20.5.5.3.1 Function
This primitive, generated by the PHY PLCP sublayer, initiates PPDU transmission by the PMD layer.

20.5.5.3.2 Semantic of the service primitive
This primitive shall provide the following parameters: PMD_TXSTART.request

20.5.5.3.3 When generated
This primitive shall be generated by the PLCP sublayer to initiate the PMD layer transmission of the PPDU. The PHY-TXSTART.request primitive shall be provided to the PLCP sublayer prior to issuing the PMD_TXSTART command.

20.5.5.3.4 Effect of receipt
PMD_TXSTART initiates transmission of a PPDU by the PMD sublayer.
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20.5.5.4 PMD_TXEND.request

20.5.5.4.1 Function
This primitive, generated by the PHY PLCP sublayer, ends PPDU transmission by the PMD layer.

20.5.5.4.2 Semantic of the service primitive
This primitive shall provide the following parameters: PMD_TXEND.request

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

20.5.5.4.4 Effect of receipt
PMD_TXEND terminates transmission of a PPDU by the PMD sublayer.
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20.5.5.5 PMD_TXPWRLVL.request

20.5.5.5.1 Function
This primitive, generated by the PHY PLCP sublayer, selects the power level used by the PHY for transmission.

20.5.5.5.2 Semantic of the service primitive
This primitive shall provide the following parameters: PMD_TXPWRLVL.request (TXPWR_LEVEL)

TXPWR_LEVEL selects which of the transmit power levels should be used for the current packet transmission. The number of available power levels shall be determined by the MIB parameter aNumberSupportedPowerLevels. See 20.3.9.1 for further information on the OFDM PHY power level control capabilities.

20.5.5.5.3 When generated
This primitive shall be generated by the PLCP sublayer to select a specific transmit power. This primitive shall be applied prior to setting PMD_TXSTART into the transmit state.

20.5.5.5.4 Effect of receipt
PMD_TXPWRLVL immediately sets the transmit power level to that given by TXPWR_LEVEL.
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20.5.5.6 PMD_RATE.request

20.5.5.6.1 Function
This primitive, generated by the PHY PLCP sublayer, selects the modulation rate that shall be used by the OFDM PHY for transmission.

20.5.5.6.2 Semantic of the service primitive
This primitive shall provide the following parameters: PMD_RATE.request(RATE)

RATE selects which of the OFDM PHY data rates shall be used for PPDU transmission. See 20.3.8.6 for further information on the OFDM PHY modulation rates. The OFDM PHY rate change capability is described in detail in 20.3.7.

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

20.5.5.6.4 Effect of receipt
The receipt of PMD_RATE selects the rate that shall be used for all subsequent PSDU transmissions. This rate shall be used for transmission only. The OFDM PHY shall still be capable of receiving all the required OFDM PHY modulation rates.
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20.5.5.7 PMD_RSSI.indicate

20.5.5.7.1 Function
This primitive, generated by the PMD sublayer, provides the receive signal strength to the PLCP and MAC entity.

20.5.5.7.2 Semantic of the service primitive
This primitive shall provide the following parameters: PMD_RSSI.indicate (RSSI)

The RSSI shall be a measure of the RF energy received by the OFDM PHY. RSSIs of up to 8 bits (256 levels) are supported.

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

20.5.5.7.4 Effect of receipt
This parameter shall be provided to the PLCP layer for information only. The RSSI may be used as part of a CCA scheme.
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20.5.5.8 PMD_RCPI.indicate

20.5.5.8.1 Function
This primitive, generated by the PMD sublayer, provides the received channel power indicator to the PLCPand MAC entity.
20.5.5.8.2 Semantics of the service primitive
The primitive shall provide the following parameter: PMD_RCPI.indicate(RCPI).

The RCPI shall be a measure of the channel power received by the OFDM PHY. RCPI indications of 8 bits are supported.

20.5.5.8.3 When generated
This primitive shall be generated by the PMD when the OFDM PHY is in the receive state. It shall be continuously available to the PLCP, which, in turn, provides the parameter to the MAC entity.
20.5.5.8.4 Effect of receipt
This parameter shall be provided to the PLCP layer for information only. The RCPI may be used in conjunction with RSSI to measure input signal quality.

TGn Editor:  Insert the following text after section 20.5.5.8. It is extension of the 20.5.5 (OM132)
 20.5.5.9 PMD_TX_PARAMETERS.request

20.5.5.9.1 Function
This primitive, generated by the PHY PLCP sublayer, selects the related parameters used by the PHY for transmission.

20.5.5.9.2 Semantic of the service primitive
This primitive shall provide the following parameters:

PMD_TX_PARAMETERS.request (MCS, BW, CH_OFFSET, STBC, SHORT_GI, ANTENNA_SET)

 .

20.5.5.9.3 When generated
This primitive shall be generated by the PLCP sublayer to select a specific transmit parameters. This primitive shall be applied prior to setting PMD_TXSTART into the transmit state.

20.5.5.9.4 Effect of receipt
PMD_TX_PARAMETERS immediately sets the transmit parameters. The receipt of these parameters selects the values that shall be used for all subsequent PPDU transmissions

20.5.5.10 PMD_EXPANSIONS_MAT.request

20.5.5.10.1 Function
This primitive, generated by the PHY PLCP sublayer, defines the steering matrices used by the PHY for transmission.

20.5.5.10.2 Semantic of the service primitive
This primitive shall provide the following parameters:

PMD_EXPANSIONS_MAT.request (EXPANSION_MAT)
EXPANSION_MAT selects which steering matrices should be used for the current packet transmission.

20.5.5.10.3 When generated
This primitive shall be generated by the PLCP sublayer to define specific steering matrices. This primitive shall be applied prior to setting PMD_TXSTART into the transmit state.

20.5.5.10.4 Effect of receipt
PMD_EXPANSIONS_MAT immediately sets the transmission steering matrices to that given by EXPANSION_MAT. The receipt of PMD_EXPANSIONS_MAT selects the steering matrices that shall be used for all subsequent PPDU transmissions.

20.5.5.11 PMD_BW_OFFSET.indicate

20.5.5.11.1 Function
This primitive, generated by the PMD sublayer, provides the bandwith and channel offset of the received frame to the PLCP and MAC entity.

20.5.5.11.2 Semantic of the service primitive
This primitive shall provide the following parameters: PMD_BW_OFFSET.indicate (BW, CH_OFFSET)
The bandwith represents channel with (20MHz or 40MHz) and the transmission’s modes (duplicate legacy or duplicate HT). The channel offset represents in which 20MHz subchannel the frame is received (upper or lower).

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

20.5.5.11.4 Effect of receipt
The PLCP sublayer passes the data to the MAC sublayer as part of the RXVECTOR.

20.5.5.12 PMD_CHAN_MAT.indicate

20.5.5.12.1 Function
This primitive, generated by the PMD sublayer, provides the channel response matrices to the PLCP and MAC entity.

20.5.5.12.2 Semantic of the service primitive
This primitive shall provide the following parameters:  PMD_CHAN_MAT.indicate (CHAN_MAT)

The CHAN_MAT parameter contains the channel response matrices that were measured during the reception of the current frame.

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

20.5.5.12.4 Effect of receipt
The PLCP sublayer passes the data to the MAC sublayer as part of the RXVECTOR.

20.5.5.13 PMD_FORMAT.indicate

20.5.5.13.1 Function
This primitive, generated by the PMD sublayer, provides the format of the received frame to the PLCP and MAC entity.

20.5.5.13.2 Semantic of the service primitive
This primitive shall provide the following parameters: PMD_FORMAT.indicate (FORMAT).
The format indicates one of the PPDU formats: non HT, mixed mode format or greenfield.  

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

20.5.5.13.4 Effect of receipt
The PLCP sublayer passes the data to the MAC sublayer as part of the RXVECTOR.
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