March 2006  

 doc.: IEEE 802.11-06/0358r0

IEEE P802.11
Wireless LANs

	Submission to address TGn draft omissions 

	Date:  2006-03-01

	Author(s): 

	Name
	Company
	Address
	Phone
	email

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



	John Ketchum
	Qualcomm Incorporated
	9 Damonmill Square Suite 2A

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

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






Introduction
Omissions Covered
This document addresses the following omissions identified in document 11-06-0263-00-000n-tgn-draft-omissions.xls: OM090 - OM093 OM121
Interpretation of a Motion to Adopt

A motion to adopt the changes defined in this submission means that the editing instructions and any changed or added material are actioned in the TGn Draft.  This introduction and OMnnn headings are not part of the adopted material.

OM090 OM091 
20.2.2 TXVECTOR parameters

The parameters in Table n136 are defined as part of the TXVECTOR parameter list in the PHY-TXSTART.request service primitive.

Table n136—TXVECTOR parameters

	Prameter
	Associate primitive
	Value

	L-LENGTH
	PHY-TXSTART.request (TXVECTOR)
	1-4095

	L-DATATRATE
	PHY-TXSTART.request (TXVECTOR)
	6, 9, 12, 18, 24, 36, 48, 54

	SERVICE
	PHY-TXSTART.request (TXVECTOR)
	Scrambler Initialization, 7 null bits + 9 reserved null bits.

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

	FORMAT
	PHY-TXSTART.request (TXVECTOR)
	0 - NON_HT

1 - HT_MM

2 - HT_GF

	MCS
	PHY-TXSTART.request (TXVECTOR)
	0-77,

 MCS index defined in tables n76-n90.  

	BW
	PHY-TXSTART.request (TXVECTOR)
	0 -HT_BW20 – 20MHz ,

1 - HT_BW40 – 40MHz,

2 - HT_BW_20DL – Duplicate Legacy 

3 - HT_BW_20DH – Duplicate HT

	CH_OFFSET
	PHY-TXSTART.request (TXVECTOR)
	0 – CH_OFF_40 – The whole 40Mhz

1 – CH_OFF_20U – Upper 20Mhz in 40Mhz

3 – CH_OFF_20L – Lower 20MHz in 40Mhz

	LENGTH
	PHY-TXSTART.request (TXVECTOR)
	0-65535

	SMOOTHING
	PHY-TXSTART.request (TXVECTOR)
	1 – Smoothing is recommended

0 – Smoothing is not recommended

	NOT_SOUNDING
	PHY-TXSTART.request (TXVECTOR)
	1 – Not a sounding packet

0 – a sounding packet

	AGGREGATION
	PHY-TXSTART.request (TXVECTOR)
	1 – a packet with A-MPDU aggregation

0 – a packet without A-MPDU aggregation

	STBC
	PHY-TXSTART.request (TXVECTOR)
	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)

	ADVANCED_CODING
	PHY-TXSTART.request (TXVECTOR)
	0 – Binary Convolutional Code

1 – Low Density Parity Check Code 

	SHORT_GI
	PHY-TXSTART.request (TXVECTOR)
	0 – Short GI is not used in the packet

1 – Short GI is used in the packet

	NUM_EXTEN_SS
	PHY-TXSTART.request (TXVECTOR)
	Number of extension spatial stream(s) 0-3

	GF_MODE
	PHY-TXSTART.request (TXVECTOR)
	0 – Mixed Mode 

1 – Green Mode

	ANTENNA_SET
	PHY-TXSTART.request (TXVECTOR)
	Bit field with 8 bits

	EXPANSION_MAT
	PHY-TXSTART.request (TXVECTOR)
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20.2.2.1 TXVECTOR L_LENGTH

The allowed values for the L_LENGTH parameter are in the range of 1 to 4095. In a non-HT frame this parameter is used to indicate the number of octets in the MPDU which the MAC is currently requesting the PHY to transmit. This value is used by the PHY to determine the number of octet transfers that will occur between the MAC and the PHY after receiving a request to start the transmission.  In a HT frame the value to be used is defined in 20.3.3.2.1.4.

20.2.2.2 TXVECTOR L_DATARATE

The DATARATE parameter describes the bit rate at which the PLCP shall transmit the PSDU.  In a non-HT frame its value can be any of the rates defined in Table 136. Data rates of 6, 12, and 24 Mbit/s shall be supported for 20 MHz channel spacing, and data rates of 3, 6, and 12 Mbit/s shall be supported for 10 MHz channel spacing; other rates may also be supported.  In a HT-frame the value is 6Mbps.

20.2.2.3 TXVECTOR SERVICE

The SERVICE parameter consists of 7 null bits used for the scrambler initialization and 9 null bits reserved for future use.

20.2.2.4 TXVECTOR TXPWR_LEVEL

The allowed values for the TXPWR_LEVEL parameter are in the range from 1 to 8. This parameter is used to indicate which of the available TxPowerLevel attributes defined in the MIB shall be used for the current transmission.

20.2.2.5 TXVECTOR FORMAT

The FORMAT field defines the format of the PLCP.  The allowed values are:

· NON_HT for clause 17 devices or for devices with in duplicate legacy mode, 

· HT_MM for high throughput mixed mode PLCP format

· HT_GF for high throughput green field PLCP format

20.2.2.6 TXVECTOR MCS

The MCS field defines the modulation and coding scheme to be used in the transmission of the packet.  The value of be used in each modulation and coding scheme is the index defined in the first column of tables n69-n83.

20.2.2.7 TXVECTOR BW

The BW parameter defines whether the packet is transmitted over a 40MHz BW or a 20MHz bandwidth.  There are two additional modes for transmission over 40MHz indicated – transmission in a duplicate legacy or HT mode.  The selection between these modes is according to this parameter.

20.2.2.8 TXVECTOR CH_OFFSET

The CH_OFFSET parameter whether the upper or lower 20MHz part of a 40MHz channel will be used for transmission.  Allowed values are CH_OFF_40 – the whole channel is used, CH_OFF_U20 - the upper 20MHz channel is used, and CH_OFF_L20 – the lower 20MHz channel is used.
20.2.2.9 TXVECTOR LENGTH

The LENGTH parameter defines the number of octets that the MAC is requesting the PHY to transmit.  The allowed values for the LENGTH parameter are in the range of 0 to 65535.  A value of zero in the LENGTH parameters indicates a zero length packet that contains no data symbols after the preamble.

20.2.2.10 TXVECTOR SMOOTHING

The SMOOTHING parameter is used to define whether frequency domain smoothing is recommended as part of channel estimation.  A value of 1 indicates that smoothing is allowed.  A value of 0 indicates that only per subcarrier channel estimation is recommended.

20.2.2.11 TXVECTOR NOT_SOUNDING

The NOT_SOUNDING parameter defines whether this packet is a sounding packet.  This parameter is set to 0 for a sounding packet and is set to 1 for a non sounding packet.

20.2.2.12 TXVECTOR AGGREGATION

The AGGREGATION parameter is set to if the PSDU contains an A-MPDU.  It is set to 0 otherwise

20.2.2.13 TXVECTOR STBC

The STBC parameter defines the difference between the number of space time streams and the number of spatial stream defined by the MCS.  A value of 0 indicates that no space time block coding (STBC) is used

20.2.2.14 TXVECTOR ADVANCED_CODING

The ADVANCED_CODING parameter defines whether Binary Convolutional Code (BCC) or Low Density Parity Check Code (LDPCC) encoding is used.  

20.2.2.15 TXVECTOR SHORT_GI

The SHORT_GI parameter defines whether a short Guard Interval (GI) is used in the transmission of the packet.  A value of 1 indicates transmission with short GI and a value of 0 indicates transmission with regular GI.

20.2.2.16 TXVECTOR NUM_EXTEN_SS

The NUM_EXTEN_SS parameter defines the number of extension spatial streams that will be sounded during the extension part of the high throughput training.   Allowed values are in the range of 0 to 3.

20.2.2.17 TXVECTOR GF

The GF parameter defines whether greenfield mode is used in the transmission of the packet.  A value of 1 indicates greenfield transmission and a value of 0 indicates mixed mode or legacy transmission.

20.2.2.18 TXVECTOR ANTENNA_SET

The ANTENNA_SET parameter is a bit field indicating which antennas of the available antennas is used in the transmission.  The length of the field is 8 bit.  A 1 in the n'th bit indicates that the n'th antenna is used.  At most 4 bits out of 8 may be set to 1.

20.2.2.19 TXVECTOR EXPANSION_MAT

The EXPANSION_MAT parameter defines the expansion matrices that will be used in the transmission of the packet.  The use of expansion matrices is defined in 20.3.4.7.1.  

20.2.3 RXVECTOR parameters

The parameters listed in Table n137 are defined as part of the RXVECTOR parameter list in the PHY-RXSTART.indicate service primitive.

Table n137—RXVECTOR parameters

	Prameter
	Associate primitive
	Value

	L-LENGTH
	PHY-RXSTART.indicate (RXVECTOR)
	1-4095

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

	L-DATATRATE
	PHY-RXSTART.indicate (RXVECTOR)
	6, 9, 12, 18, 24, 36, 48, 54

	SERVICE
	PHY-RXSTART.indicate (RXVECTOR)
	null

	FORMAT
	PHY-RXSTART.indicate (RXVECTOR)
	0 - NON_HT

1 - HT_MM

2 - HT_GF

	MCS
	PHY-RXSTART.request (RXVECOTR)
	0-77,

 MCS index defined in tables n76-n90.  

	BW
	PHY-RXSTART.request (RXVECOTR)
	0 -HT_BW20 – 20MHz ,

1 - HT_BW40 – 40MHz,

2 - HT_BW_20DL – Duplicate Legacy 

3 - HT_BW_20DH – Duplicate HT

	CH_OFFSET
	PHY-RXSTART.request (RXVECOTR)
	0 – CH_OFF_40 – The whole 40Mhz

1 – CH_OFF_20U – Upper 20Mhz in 40Mhz

3 – CH_OFF_20L – Lower 20MHz in 40Mhz

	LENGTH
	PHY-RXSTART.request (RXVECOTR)
	0-65535

	SMOOTHING
	PHY-RXSTART.request (RXVECOTR)
	1 – Smoothing is recommended

0 – Smoothing is not recommended

	NOT_SOUNDING
	PHY-RXSTART.request (RXVECOTR)
	1 – Not a sounding packet

0 – a sounding packet

	AGGREGATION
	PHY-RXSTART.request (RXVECOTR)
	1 – a packet with A-MPDU aggregation

0 – a packet without A-MPDU aggregation

	STBC
	PHY-RXSTART.request (RXVECOTR)
	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)

	ADVANCED_CODING
	PHY-RXSTART.request (RXVECOTR)
	0 – Binary Convolutional Code

1 – Low Density Parity Check Code 

	SHORT_GI
	PHY-RXSTART.request (RXVECOTR)
	0 – Short GI is not used in the packet

1 – Short GI is used in the packet

	NUM_EXTEN_SS
	PHY-RXSTART.request (RXVECOTR)
	Number of extension spatial stream(s) 0-3

	GF_MODE
	PHY-RXSTART.request (RXVECOTR)
	0 – Mixed Mode 

1 – Green Mode

	CHAN_MAT
	PHY-RXSTART.request (RXVECOTR)
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20.2.3.1 RXVECTOR L_LENGTH

The allowed values for the L_LENGTH parameter are in the range from 1–4095. If the packet is a non-HT  packet this parameter is used to indicate the value contained in the L_LENGTH field which the PLCP has received in the PLCP header. The MAC and PLCP will use this value to determine the number of octet transfers that will occur between the two sublayers during the transfer of the received PSDU.  If the packet is a non_HT packet this parameter can be used for L-SIG TXOP protection as described in 9.15.

20.2.3.2 RXVECTOR RSSI

The allowed values for the RSSI parameter are in the range from 0 through RSSI maximum. This parameter is a measure by the PHY of the average energy observed at the antennas used to receive the current PPDU. RSSI shall be measured during the reception of the PLCP preamble. RSSI is intended to be used in a relative manner, and it shall be a monotonically increasing function of the received power.

20.2.3.3 RXVECTOR L-DATARATE

If the packet is a non-HT packet, DATARATE shall represent the data rate at which the current PPDU was received. The allowed values of the DATARATE are 6, 9, 12, 18, 24, 36, 48, or 54 Mbit/s for 20 MHz channel spacing and 3, 4.5, 6, 9, 12, 18, 24, or 27 Mbit/s for 10 MHz channel spacing.  If the packet is a HT-packet, this parameter is invalid.

20.2.3.4 RXVECTOR SERVICE

The SERVICE field shall be null.

20.2.3.5 RTXVECTOR FORMAT

The FORMAT field indicates the format of the current received PPDU.  The allowed values are:

· NON_HT for clause 17 devices or for devices with in duplicate legacy mode, 

· HT_MM for high throughput mixed mode PLCP format

· HT_GF for high throughput green field PLCP format

20.2.3.6 RXVECTOR MCS

The MCS parameter shall indicate the MCS in which the current PPDU was received.  Allowed values are 0-77.  The value is the value of the MCS in the first column in tables n76-n90.

20.2.3.7 RXVECTOR BW

The BW parameter shall indicate the bandwidth in which the current PPDU was received.  Allowed values are HT_BW20 for 20MHz bandwidth and HT_BW40 for 40MHz bandwidth, HT_BW_20DL for duplicate legacy and HT_BW_20UL for duplicate HT.

20.2.3.8 RXVECTOR CH_OFFSET
The CH_OFFSET parameter shall indicate whether the whole 40MHz channel was used or only the upper or lower 20MHz.

20.2.3.9 RXVECTOR LENGTH

The LENGTH parameter indicates the number of data octets that are part of the PPDU.  The allowed values for this parameter are 0-65535.  This parameter is used to indicate the value received in the  LENGTH subfield of the SIG field of the PPDU.  The MAC and PLCP will use this value to determine the number of octet transfers that will occur between the two sublayers during the transfer of the received PPDU.  A value of zero in the LENGTH parameter indicates that the received PPDU was a zero length frame that contains no data symbols after the preamble.

20.2.3.10 RXVECTOR SMOOTHING

The SMOOTHING parameter indicates whether frequency domain smoothing of the channel estimate is recommended during the reception of the HT-LTF fields in the received PPDU.  A value of 1 indicates that smoothing is allowed.  A value of zero indicates the smoothing is not recommended.

20.2.3.11 RXVECTOR NOT_SOUNDING

The NOT_SOUNDING parameter indicates whether the received PPDU was a sounding PPDU.  A value of 0 indicates a sounding PPDU.  A value of 1 indicates a non-sounding PPDU.

20.2.3.12 RXVECTOR AGGREGATION

The AGGREGATION parameter indicates whether the received PSDU contains an A-MPDU.  It is set to 1 otherwise.

20.2.3.13 RXVECTOR STBC

The STBC parameter indicates the difference between the number of space time streams and the number of spatial streams in the current received packet.  Allowed values are 0, 1, and 2.

20.2.3.14 RXVECTOR SHORT_GI

The SHORT_GI parameter indicates whether short GI was used in the transmission of the current received PPDU.

20.2.3.15 RXVECTOR NUM_EXTEN_SS

The NUM_EXTEN_SS parameter indicates the number of extension spatial streams used in the transmission of the extension HT-LTF fields of the current received packet.

20.2.3.16 RXVECTOR GF_MODE

The GF_MODE parameter indicates whether the current received PPDU was in GF mode.  It is set to 1 if the packet was in GF mode, 0 otherwise.

20.2.3.17 RXVECTOR CHAN_MAT

The CHAN_MAT parameter contains the channel response matrices that were measured during the reception of the current PPDU.  Each matrix has 
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 columns corresponding to the number of receive chains and the number of space time streams that were measured during the current PPDU.  Each element in the matrix is a complex number.  The number of matrices is 
[image: image7.wmf]()

SDSP

NN

+

 - the sum of the number of data subcarriers and the number of pilot subcarriers in the current received PPDU.

OM092

20.3.1 Introduction

TGn Editor:  Insert the following text:
This subclause provides a convergence procedure for the High Throughput PHY in which PSDUs are converted to and from PPDUs. During transmission, the PSDU shall be appended to the 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 PSDU.

Two sets of preambles and headers are defined.  For mixed mode operation, the preamble and the header have a Compatibility portion and a High Throughput portion.  The Compatibility portion of the Mixed Mode preamble enables detection of the PPDU and acquisition of carrier frequency and timing by both High Throuput devices and devices that are compliant with clause 17 and/or clause 19.  The compatibility portion of the Mixed Mode header consists of the SIGNAL field defined in clause 17 and is thus decodable by devices compliant with clause 17 and clause 19, as well as High Throughput devices.  

The High Throuput portion of the Mixed Mode preamble enables estimation of the MIMO channel to support demodulation of the High Throughput data by High Throughput devices.  The High Throughput portion of the Mixed Mode header consists of the High Throughput SIGNAL field that supports High Throughput operation, and the SERVICE field. 

For Green Field operation, compatibility with clause 17 and clause 19 devices is not required.  Therefore, the Compatibility portions of the preamble and the header are not included in the Green Field preamble and header.

OM093
20.3.2.2 Overview of the PPDU encoding process 
TGn Editor:  Insert the following text:
The encoding process is composed of many detailed steps, which are described fully in later subclauses, as noted below. The following overview is intended to facilitate understanding of the details of the convergence procedure:

a) Determine the number of transmit chains, 
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, from the   ANTENNA_SET  of the TXVECTOR.  Produce the PLCP Preamble fields for each of the 
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 transmit chains.  The format and relative placement of the PLCP Preamble fields will vary depending on the frame format being used, as indicated by the GF_MODE, NUM_EXTEN_SS, and MCS fields of the TXVECTOR.   Determine spatial mapping to be used for HT_STF and HT-LTFs in MM frame and L-STF and HT-STFs in GF frame from EXPANSION_MAT field of the TXVECTOR.  Refer to subclause 20.3.3 for details.

b) Produce the PLCP header fields from the appropriate fields of the TXVECTOR by filling the corresponding bit fields, adding tail bits, applying convolutional coding, formatting into one or more OFDM symbols, applying spatial processing, calculating an inverse Fourier transform for each OFDM symbol and transmit chain, and prepending a cyclic prefix, or guard interval (GI) to each OFDM symbol in each transmit chain.  The number and placement of the PLCP header fields depends on the frame format being used.  Refer to subclauses 20.3.3.2.1.4, 20.3.3.2.2.2, and 20.3.3.5.1.  
c) Append the PLCP Preamble fields and the PLCP header fields for each transmit chain one field after another, in the appropriate order, as described in subclause 20.3.2 and subclause 20.3.2.5.

d) Calculate from MCS field of the TXVECTOR the number of data bits per OFDM symbol (
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), the coding rate (
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), the number of coded bits in each OFDM subcarrier (
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), and the number of coded bits per OFDM symbol (
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).  Determine the number of encoding streams (
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) from the MCS and ADVANCED_CODING fields of the TXVECTOR. Refer to subclauses 20.3.4.3 and 20.7 for details.

e) Append the PSDU to the SERVICE field of the TXVECTOR.  If BCC encoding is to be used, as indicated by the ADVANCED_CODING field of the TXVECTOR, extend the resulting bit string with zero bits (at least 6 bits) so that the resulting length will be a multiple of NDBPS, as described in subclause 20.3.4.  If a single BCC encoder is used (the value 
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 is 1), the bit string must be extended by at least 6 bits.  If two BCC encoders are used (the value 
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 is 2), the bit string must be extended by at least 12 bits.    If LDPC encoding is to be used, as indicated by the ADVANCED_CODING field of the TXVECTOR, the resulting bit string is padded, if needed, by repeating coded bits rather than using zero bits, as given in the encoding procedure of subclause 20.3.4.3.3.4, and the number of resulting symbols is given by equation 20-32 of subclause 20.3.4.3.3.4, and the number of repeated coded bits to do the padding is given by equation 20-33 of subclause 20.3.4.3.3.4..  The resulting bit string constitutes the DATA part of the packet

f) Initiate the scrambler with a pseudo-random nonzero seed, generate a scrambling sequence, and XOR it with the string of data bits, as described in subclause 17.3.5.4. 

g) If BCC encoding is to be used, replace the scrambled zero bits that serve as tail bits (six bits if the value of 
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 is 1, twelve bits if the value of 
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 is 2) following the data with the same number of nonscrambled zero bits, as described in subclause 17.3.5.2.  (These bits return the convolutional encoder to the zero state and are denoted as tail bits.)

h) If BCC encoding is to be used, and the value of 
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 is 2, then the the scrambled data bits are divided between two BCC encoders by sending alternating bits to the two different encoders, as described in subclause 20.3.4.3.1.
i) If BCC encoding is to be used, encode the extended, scrambled data string with a rate ½ convolutional encoder. Omit (puncture) some of the encoder output string (chosen according to puncturing pattern) to reach the desired coding rate, R.  Refer to subclause 20.3.4.3.2 for details.  If LDPC encoding is to be used, encode the scrambled data stream according to subclause 20.3.4.3.3.4

j) Parse the coded bit stream that results from the BCC encoding or LDPC encoding into 
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 spatial streams, where the value of 
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 is determined from the MCS field of the TXVECTOR.  See subclause 20.3.4.4.2 and 20.7 for details. 
k) Divide each of the 
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 encoded and parsed spatial streams of bits into groups of 
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 bits. Within each spatial stream and group, perform an “interleaving” (reordering) of the bits according to a rule corresponding to
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. Refer to 20.3.4.4.3 for details.

l) For each of the 
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 encoded, parsed and frequency interleaved spatial streams, divide the resulting coded and interleaved data string into groups of 
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 bits, where 
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 is the index of the spatial stream. For each of the bit groups, convert the bit group into a complex number according to the modulation encoding tables. Refer to 17.3.5.7 for details.

m) Divide the complex number string for each of the resulting 
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 spatial streams into groups of 
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 complex numbers, where the value of 
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 is determined from the BW, CH_OFFSET field of the RXVECTOR.  Each such group will be associated with one OFDM symbol in one spatial stream. In each group, the complex numbers will be indexed 0 to 
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 and mapped hereafter into OFDM subcarriers as described in subclause 20.3.4.6.2, 20.3.4.6.3, 20.3.4.6.4 and 20.3.4.7.  

n) If space time block coding (STBC) or hybrid space time block coding/spatial multiplexing (SM) is to be applied, as indicated by the STBC field in the TXVECTOR, operate on the complex number in each data subcarrier in sequential pairs of OFDM symbols as described in subclause 20.3.4.7.1 to generate 
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 OFDM symbols for every 
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 OFDM symbols associated with the 
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 spatial streams.  If STBC or hybrid STBC/SM is not to be used, the number of space time streams is the same as the number of spatial streams, and the sequences of OFDM symbols in each space time stream are composed of the sequences of OFDM symbols in the corresponding spatial stream.
o) Determine whether 20 MHz or 40 MHz operation is to be used from the BW, CH_OFFSET field in the TXVECTOR.  For 20 MHz operation, insert four subcarriers as pilots into positions –21, –7, 7, and 21. The total number of the subcarriers, 
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, is 56.  For 40 MHz operation, insert six subcarriers as pilots into positions -53, -25, -11, 11, 25, and 53, resulting in a total of  
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 subcarriers.  Refer to 20.3.4.8 for details.

p) Map each of the the complex numbers in each of the  
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 subcarriers in each of the OFDM symbols in each of the 
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 space time streams to the 
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 transmit chain inputs.  For direct-mapped operation, 
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 and there is a one-to-one correspondence between space time streams and transmit chains.  In this case, the OFDM symbols associated with each space time stream are also associated with the corresponding transmit chain.  Otherwise, a spatial mapping matrix associated with each OFDM subcarrier, as indicated by the EXPANSION_MAT field of the TXVECTOR, is used to perform a linear transformation on the vector of  
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 complex numbers associated with each subcarrier in each OFDM symbol.  This spatial mapping matrix maps the vector of  
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 complex numbers in each subcarrier into a vector of 
[image: image43.wmf]TX

N

 complex numbers in each subcarrier.  The sequence of 
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 complex numbers associated with each transmit chain (where each of the 
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 complex numbers is taken from the same position in the 
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 vector of complex numbers across the 
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 subcarriers associated with an OFDM symbol)  constitutes an OFDM symbol associated with the corresponding transmit chain.  For details, see subclause 20.3.4.9.1.
q) If the BW and CH_OFFSET fields indicate that upper or lower 20MHz are to be used in 20MHz, move the complex numbers associated with subcarriers -28 to 28 in each transmit chain to carriers 6 to 60 in the upper channel or -60 to -6 in the lower channel.  The complex numbers in the other subcarriers shall be set to zero.
r) For each group of 
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 subcarriers and each of the 
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 transmit chains, convert the subcarriers to time domain using inverse Fourier transform. Prepend to the Fourier-transformed waveform a circular extension of itself thus forming a GI, and truncate the resulting periodic waveform to a single OFDM symbol length by applying time domain windowing. Determine the length of the gurad interval according to the SHORT_GI field in the TXVECTOR.  Refer to subclauses 20.3.4.9.2, 20.3.4.9.3, 20.3.4.9.5, and 20.3.4.9.10 for details.

s) Append the OFDM symbols associated with each transmit chain one after another, starting after the final field of the PLCP Preamble fields and the PLCP header fields. Refer to subclause 20.3.2 and subclause 20.3.2.5 for details.

t) Up-convert the resulting complex baseband waveform associated with each transmit chain to an RF signal according to the center frequency of the desired channel and transmit. Refer to subclause 20.3.2.5 for details.
OM121
20.4.1 PLME_SAP sublayer management primitives

Table n149 lists the MIB attributes that may be accessed by the PHY entities and the intralayer of higher level LMEs. These attributes are accessed via the PLME-GET, PLME-SET, PLME-RESET, and PLMECHARACTERISTICS primitives defined in 10.4.
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