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Introduction

Interpretation of a Motion to Adopt

A motion to approve this submission means that the editing instructions and any changed or added material are auctioned in the TGah Draft.  This introduction is not part of the adopted material.

Editing instructions formatted like this are intended to be copied into the TGah Draft (i.e. they are instructions to the 802.11 editor on how to merge the text with the baseline documents).

TGah Editor: Editing instructions preceded by “TGah Editor” are instructions to the TGah editor to modify existing material in the TGah draft.  As a result of adopting the changes, the TGah editor will execute the instructions rather than copy them to the TGah draft.

Submission Note: Notes to the reader of this submission are not part of the motion to adopt.  These notes are there to clarify or provide context.

Discussion:

For better utilization of the sub 1 GHz spectrum band, narrower channel widths for HT-operation should be provided.

This document defines HT operation in a 5 MHz channel, 10 MHz channel and 2.5 MHz channel.

Note: This document’s baseline is P802.11 REVmb D6.0. 

3. Definitions, acronyms and abbreviations
3.1 Definitions

Insert new definition retaining alphabetic order:

S1G band: Sub 1GHz license-exempt band – Frequency bands below 1 GHz excluding the TV White Space bands.

4. General description
4.3.10 High-throughput (HT) station (STA)

Change the first paragraph, as shown:
The IEEE 802.11 HT STA provides physical layer (PHY) and medium access control (MAC) features that can support a throughput of 100 Mb/s and greater, as measured at the MAC data service access point (SAP).  An HT STA supports HT features as identified in Clause 9 (MAC sublayer functional description) and Clause 19 (High Throughput (HT) PHY specification).  An HT STA operating in the 5 GHz band supports transmission and reception of frames that are compliant with mandatory PHY specifications as defined in Clause 17 (Orthogonal frequency division multiplexing (OFDM) PHY specification).  An HT STA operating in the 2.4 GHz band supports transmission and reception of frames that are compliant with mandatory PHY specifications as defined in Clause 18 (High Rate direct sequence spread spectrum (HR/DSSS) PHY specification and Clause 16 (Extended Rate PHY (ERP) specifications).  An HT STA operating in the S1G band supports transmission and reception of frames that are compliant with mandatory PHY specifications as defined in Clause 17 (Orthogonal frequency division multiplexing (OFDM) PHY specification).  An HT STA is also a quality of service (QoS) STA. The HT features are available to HT STAs associated with an HT access point (AP) in a basic service set (BSS). A subset of the HT features is available for use between two HT STAs that are members of the same independent basic service set (IBSS).
19. High Throughput (HT) PHY specification

19.1 Introduction

19.1.1 Introduction to the HT PHY

Insert following three dashed items as the 3rd and 4th dashed items into the second paragraph of 20.1.1 as shown:

· In Clause 17 when the HT STA is operating in a “half-clocked” operation of the 20 MHz operation in a 10 MHz channel width in the S1G band

· In Clause 17 when the HT STA is operating in a “quarter-clocked” operation of the 20 MHz operation in a 5 MHz channel width in the S1G band
· In Clause 17 when the HT STA is operating in a “one eighth-clocked” operation of the 20 MHz operation in a 2.5 MHz channel width in the S1G band

Insert following three paragraphs between the 3rd and the 4th paragraph of 19.1.1 as shown:

The 20 MHz operation of HT PHY also provides a “half-clocked” operation, with extensibility up to four spatial streams, operating in 10 MHz bandwidth in S1G band.  The half-clocked operation doubles symbol times and clear channel assessment (CCA) times when using 10 MHz channel spacing.  The regulatory requirements and information regarding this HT PHY are in Annex D and Annex E.

The 20 MHz operation of HT PHY also provides a “quarter-clocked” operation, with extensibility up to four spatial streams, operating in 5 MHz bandwidth in S1G band.  The quarter-clocked operation quadruples symbol times and clear channel assessment (CCA) times when using 5 MHz channel spacing.  The regulatory requirements and information regarding this HT PHY are in Annex D and Annex E.
The 20 MHz operation of HT PHY also provides a “one eighth-clocked” operation, with extensibility up to four spatial streams, operating in 2.5 MHz bandwidth in S1G band.  The one eighth-clocked operation gives eightfold symbol times and clear channel assessment (CCA) times when using 2.5 MHz channel spacing.  The regulatory requirements and information regarding this HT PHY are in Annex D and Annex E.

19.1.3.3 HT PMD sublayer
Change the first paragraph of 19.1.3.2 as shown:

The HT PMD sublayer provides a means to send and receive data between two or more STAs.  This clause is concerned with 2.4 GHz and 5 GHz 2.4 GHz, 5GHz, and S1G frequency bands using HT OFDM modulation.

19.2 HT PHY service interface

19.2.2 TXVECTOR and RXVECTOR parameters

Change the following rows of Table 19-1:

	Parameter
	Condition
	Value
	TXVECTOR
	RXVECTOR

	
	
	
	See NOTE 1

	CH_BANDWIDTH
	FORMAT is HT_MF or HT_GF
	Indicates whether the packet is transmitted using 40 MHz, or 20 MHz, 10 MHz, 5 MHz, or 2.5 MHz channel width.

Enumerated type:

HT_CBW20 for 20 MHz and 40 MHz upper and 40 MHz lower modes

HT_CBW40 for 40 MHz

HT_CBW10 for 10 MHz

HT_CBW5 for 5 MHz
HT_CBW2.5 for 2.5 MHz

	Y
	Y

	
	FORMAT is NON_HT
	Enumerated type:

NON_HT_CBW40 for non-HT duplicate format

NON_HT_CBW20 for all other non-HT formats

NON_HT_CBW10 for all non-HT formats in 10 MHz channel

NON_HT_CBW5 for all non-HT formats in 5 MHz channel
HT_CBW2.5 for 2.5 MHz

	Y
	Y

	CH_OFFSET
	
	Indicates which portion of the channel is used for transmission.  Refer to Table 20-2 for valid combinations of CH_OFFSET and CH_BANDWIDTH.

Enumerated type:

  CH_OFF_20 indicates the use of a 20 MHz channel (that is not part of a 40 MHz channel).

  CH_OFF_40 indicates the entire 40 MHz channel.

  CH_OFF_20U indicates the upper 20 MHz of the 40 MHz channel.

  CH_OFF_20L indicates the lower 20 MHz of the 40 MHz channel.

  CH_OFF_10 indicates the use of a 10 MHz channel

  CH_OFF_5 indicates the use of a 5 MHz channel
  CH_OFF_2.5 indicates the use of a 2.5 MHz channel

	Y
	N


19.2.3 Effect of CH_BANDWIDTH, CH_OFFSET, and MCS parameters on PPDU format

Change Table 19-2 as shown:
	CH_BANDWIDTH
	CH_OFFSET

	HT_CBW20
	CH_OFF_20 or CH_OFFSET is not present: 20 MHz HT format – A STA that has a 20 MHz operating channel width transmits an HT-mixed or HT-greenfield format packet of 20 MHz bandwidth with one to four spatial streams.

CH_OFF_40: Not defined
CH_OFF_20U: 40 MHz HT upper format – The STA transmits an HT-mixed or HT-greenfield format packet of 20 MHz bandwidth with one to four spatial streams in the upper 20 MHz of a 40 MHz channel.

CH_OFF_20L: 40 MHz HT lower format – The STA transmits an HT-mixed or HT-greenfield format packet of 20 MHz bandwidth with one to four spatial streams in the lower 20 MHz of a 40 MHz channel.
CH_OFF_10: Not defined

CH_OFF_5: Not defined
CH_OFF_2.5: Not defined

	HT_CBW40
	Not present: Not defined
CH_OFF_20: Not defined
CH_OFF_40: 40 MHz HT format – A PPDU of this format occupies a 40 MHz channel to transmit an HT-mixed or HT-greenfield format packet of 40 MHz bandwidth with one to four spatial streams.
CH_OFF_20U: Not defined
CH_OFF_20L: Not defined
CH_OFF_10: Not defined
CH_OFF_5: Not defined
CH_OFF_2.5: Not defined

	HT_CBW10
	CH_OFF_10 or CH_OFFSET is not present: 10 MHz HT format – A STA that has a 10 MHz operating channel width transmits an HT-mixed or HT-greenfield format packet of 10 MHz bandwidth with one to four spatial streams.
CH_OFF_20: Not defined
CH_OFF_20U: Not defined
CH_OFF_20L: Not defined
CH_OFF_5: Not defined
CH_OFF_2.5: Not defined

	HT_CBW5
	CH_OFF_5 or CH_OFFSET is not present: 5 MHz HT format – A STA that has a 5 MHz operating channel width transmits an HT-mixed or HT-greenfield format packet of 5 MHz bandwidth with one to four spatial streams.

CH_OFF_20: Not defined
CH_OFF_20U: Not defined
CH_OFF_20L: Not defined
CH_OFF_10: Not defined
CH_OFF_2.5: Not defined

	HT_CBW2.5
	CH_OFF_2.5 or CH_OFFSET is not present: 2.5 MHz HT format – A STA that has a 2.5 MHz operating channel width transmits an HT-mixed or HT-greenfield format packet of 2.5 MHz bandwidth with one to four spatial streams.

CH_OFF_20: Not defined
CH_OFF_20U: Not defined
CH_OFF_20L: Not defined
CH_OFF_10: Not defined
CH_OFF_5: Not defined

	NON_HT_CBW20
	CH_OFF_20 or CH_OFFSET is not present: 20 MHz non-HT format – A STA that has a 20 MHz operating channel width transmits a non-HT format packet according to Clause 17 or Clause 18 operation.

CH_OFF_40: Not defined
CH_OFF_20U: 40 MHz non-HT upper format – The STA transmits a non-HT packet of type ERP-DSSS, ERP-CCK, ERP-OFDM, ERP-PBCC, DSSS-OFDM, or OFDM in the upper 20 MHz of a 40 MHz channel.

CH_OFF_20L: 40 MHz non-HT lower format – The STA transmits a non-HT packet of type ERP-DSSS, ERP-CCK, ERP-OFDM, ERP-PBCC, DSSS-OFDM, or OFDM in the lower 20 MHz of a 40MHz channel.

CH_OFF_10: Not defined
CH_OFF_5: Not defined
CH_OFF_2.5: Not defined

	NON_HT_CBW40
	Not present: Not defined
CH_OFF_20: Not defined
CH_OFF_40: Non-HT duplicate format – The STA operates in a 40 MHz channel composed of two adjacent 20 MHz channels.  The packets to be sent are in the Clause 17 format in each of the 20 MHz channels.  The upper channel (higher frequency) is rotated by +90° relative to the lower channel.  See 19.3.11.12.

CH_OFF_20U: Not defined
CH_OFF_20L: Not defined
CH_OFF_10: Not defined
CH_OFF_5: Not defined
CH_OFF_2.5: Not defined

	NON_HT_CBW10
	CH_OFF_10 or CH_OFFSET is not present: 10 MHz non-HT format – A STA that has a 10 MHz operating channel width transmits a non-HT format packet according to Clause 17 or Clause 18 operation.

CH_OFF_20: Not defined
CH_OFF_40: Not defined
CH_OFF_20U: Not defined
CH_OFF_20L: Not defined
CH_OFF_5: Not defined
CH_OFF_2.5: Not defined

	NON_HT_CBW5
	CH_OFF_5 or CH_OFFSET is not present: 5 MHz non-HT format – A STA that has a 5 MHz operating channel width transmits a non-HT format packet according to Clause 17 or Clause 18 operation.

CH_OFF_20: Not defined
CH_OFF_40: Not defined
CH_OFF_20U: Not defined
CH_OFF_20L: Not defined
CH_OFF_10: Not defined
CH_OFF_2.5: Not defined

	NON_HT_CBW2.5
	CH_OFF_2.5 or CH_OFFSET is not present: 2.5 MHz non-HT format – A STA that has a 2.5 MHz operating channel width transmits a non-HT format packet according to Clause 17 or Clause 18 operation.

CH_OFF_20: Not defined
CH_OFF_40: Not defined
CH_OFF_20U: Not defined
CH_OFF_20L: Not defined
CH_OFF_10: Not defined
CH_OFF_5: Not defined


19.2.4 Support for NON_HT formats
Insert following columns into Table 20-3 as shown:
	HT PHY parameter
	S1G operation defined by Clause 17

	L_LENGTH
	LENGTH

	L_DATARATE
	DATARATE

	LSIGVALID
	-

	TXPWR_LEVEL
	TXPWR_LEVEL

	RSSI
	RSSI

	FORMAT
	-

	PREAMBLE_TYPE
	-

	NON_HT_MODULATION
	-

	SERVICE
	SERVICE

	MCS
	-

	CH_BANDWIDTH
	-

	CH_OFFSET
	-

	LENGTH
	-

	SMOOTHING
	-

	SOUNDING
	-

	AGGREGATION
	-

	STBC
	-

	FEC_CODING
	-

	GI_TYPE
	-

	NUM_EXTEN_SS
	-

	ANTENNA_SET
	-

	EXPANSION_MAT
	-

	EXPANSION_MAT_TYPE
	-

	CHAN_MAT
	-

	CHAN_MAT_TYPE
	-

	N_TX
	-

	RCPI
	RCPI

	REC_MCS
	-

	NO_SIG_EXTN
	-

	


19.3 HT PLCP sublayer
19.3.5 Modulation and coding scheme (MCS)

Change the second paragraph as shown:

Table 19-29 (MCS parameters for mandatory 20 MHz, NSS = 1, NES = 1) through Table 19-32 (MCS parameters for optional 20 MHz, NSS = 4, NES = 1, EQM) show rate-dependent parameters for EQM MCSs for one, two, three, and four streams for 20 MHz operation and its “half-clocked” 10 MHz operation, “quarter-clocked” 5 MHz operation and “one eighth-clocked” 2.5 MHz operation.  Table 19-33 (MCS parameters for optional 40 MHz, NSS = 1, NES = 1) through Table 19-36 (MCS parameters for optional 40 MHz, NSS = 4) show rate-dependent parameters for EQM MCSs in one, two, three, and four streams for 40 MHz operation.  The same EQM MCSs are used for 20 MHz, 10 MHz, 5 MHz, 2.5 MHz and 40 MHz operation.  Table 19-37 shows rate-dependent parameters for the 40 MHz, 6 Mb/s MCS 32 format.

Change the text of the first dashed item of the fourth paragraph as shown:

· Table 19-38 (MCS parameters for mandatory 20 MHz, NSS = 2, NES = 1, UEQM) through Table 19-40 (MCS parameters for optional 20 MHz, NSS = 4, NES = 1, UEQM) are for 20 MHz operation and its “half-clocked” 10 MHz operation, “quarter-clocked” 5 MHz operation and “one eighth-clocked” 2.5 MHz operation.

Change the fifth paragraph as shown:

MCS 0 through 15 are mandatory in 20 MHz with 800 ns GI.  MCS 0 through 7 are mandatory in 20 MHz with 800 ns GI at all STAs.  All other MCSs and modes are optional, specifically including transmit and receive support of 400 ns short GI, operation in 40 MHz, half , quarter, and one-eighth clocked operation of 20 MHz, and support of MCSs with indices 16 through 76.
19.3.6 Timing-related parameters

Insert following columns into Table 19-5 as shown:

	Parameter
	TXVECTOR CH_BANDWIDTH

	
	NON_HT_CBW10
	HT_CBW_10
	NON_HT_CBW5
	HT_CBW_5
	NON_HT_CBW2.5
	HT_CBW_2.5

	NSD: Number of complex data numbers
	48
	52
	48
	52
	48
	52

	NSP: Number of pilot values
	4
	4
	4
	4
	4
	4

	NST: Total number of subcarriers

See NOTE 1
	52
	56
	52
	56
	52
	56

	NSR: Highest data subcarrier index
	26
	28
	26
	28
	26
	28

	ΔF: Subcarrier frequency spacing
	156.25kHz 

(10 MHz/64)
	156.25kHz
	78.125kHz
	78.125kHz
	39.0625kHz
	39.0625kHz

	TDFT: IDFT/DFT period
	6.4 μs
	6.4 μs
	12.8 μs
	12.8 μs
	25.6 μs
	25.6 μs

	TGI: Guard interval duration
	1.6 μs = TDFT /4
	1.6 μs
	3.2 μs
	3.2 μs
	6.4 μs
	6.4 μs

	TGI2: Double guard interval
	3.2 μs
	3.2 μs
	6.4 μs
	6.4 μs
	12.8 μs
	12.8 μs

	TGIS: Short guard interval duration
	N/A
	0.8 μs
	N/A
	1.6 μs
	N/A
	3.2 μs

	TL-STF: Non-HT short training field duration
	16 μs= 10×TDFT /4
	16 μs
	32 μs
	32 μs
	64 μs
	64 μs

	THT-GF-STF: HT-greenfield short training field duration
	N/A
	16 μs=10×TDFT /4
	N/A
	32 μs
	N/A
	64 μs

	TL-LTF: Non-HT long short training field duration
	16 μs= 2×TDFT + TGI2 
	16 μs
	32 μs
	32 μs
	64 μs
	64 μs

	TSYM: Symbol interval
	8 μs= TDFT + TGI
	8 μs
	16 μs
	16 μs
	32 μs
	32 μs

	TSYMS: Short GI symbol interval
	N/A
	7.2 μs= TDFT + TGIS
	N/A
	14.4 μs
	N/A
	28.8 μs

	TL-SIG: Non-HT SIGNAL field duration
	8 μs
	8 μs
	16 μs
	16 μs
	32 μs
	32 μs

	THT-SIG: HT SIGNAL field duration
	N/A
	16 μs= 2TSYM
	N/A
	32 μs
	N/A
	64 μs

	THT-STF: HT short training field duration
	N/A
	8 μs
	N/A
	16 μs
	N/A
	32 μs

	THT-LTF1: First HT long training field duration
	N/A
	8 μs in HT-mixed format, 16 μs in HT-greenfield format
	N/A
	16 μs in HT-mixed format, 32 μs in HT-greenfield format
	N/A
	32 μs in HT-mixed format, 64 μs in HT-greenfield format

	THT_LTFs: Second, and subsequent, HT long training fields duration
	N/A
	8 μs
	N/A
	16 μs
	N/A
	32 μs


19.3.7 Mathematical description of signals
Change the second paragraph as shown:
In the case of either a 20 MHz and its half, quarter, and one-eighth clocked (10 MHz, 5 MHz, and 2.5 MHz) non-HT format (TXVECTOR parameter FORMAT set to NON_HT, MODULATION parameter set to of {DSSS-OFDM, ERP-OFDM, OFDM}) transmission or a 20 MHz and it half, quarter, and one-eighth clocked (10 MHz, 5 MHz, and 2.5 MHz) HT format (TXVECTOR parameter FORMAT set to HT_MF or HT_GF, CH_BANDWIDTH set to HT_CBW_20, HT_CBW_10, HT_CBW_5, or HT_CBW_2.5) transmission, the channel is divided into 64 subcarriers.  In the 20 MHz and its half, quarter, and one-eighth clocked (10 MHz, 5 MHz, and 2.5 MHz) non-HT format, the signal is transmitted on subcarriers -26 to -1 and 1 to 26, with 0 being the center (dc) carrier.  In the 20 MHz and its half, quarter, and one-eighth clocked (10 MHz, 5 MHz, and 2.5 MHz) HT format, the signal is transmitted on subcarriers -28 to -1 and 1 to 28.

Change Table 19-7 as shown:

	Field
	
[image: image1.wmf]Tone

Field

N

, see NOTE 1

	
	20 MHz / 10 MHz / 5 MHz/ 2.5 MHz
	40 MHz

	L-STF
	12
	24

	HT-GF-STF
	52
	104

	L-SIG
	52
	104

	HT-SIG
	52/56, see NOTE 2
	104/114, see NOTE 2

	HT-STF
	12
	24

	HT-LTF
	56
	114

	HT-Data
	56
	114

	MCS 32, NOTE 3
	 –
	104

	NOTE 1 – The numbers in the table refer only to the value of 
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  as it appears in Equation (20-4) and in subsequent specification of various fields.  It may be different from the actual number of tones being transmitted.

NOTE 2 – The values 56 and 114 are for HT-greenfield format; the values 52 and 104 are for HT-mixed format.

NOTE 3 – This is the Data field in an MCS 32 format PPDU.


19.3.9.3.2 Cyclic shift definition

Change Table 19-8 as shown:
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values for non-HT portion of packet

	Number of transmit chains
	Cyclic shift for transmit chain 1 (ns)
	Cyclic shift for transmit chain 2 (ns)
	Cyclic shift for transmit chain 3 (ns)
	Cyclic shift for transmit chain 4 (ns)

	1
	0
	-
	-
	-

	2
	0
	-200 for 20 MHz and 40 MHz operation, 
-400 for 10 MHz operation,
-800 for 5 MHz operation,
-1600 for 2.5 MHz operation
	-
	-

	3
	0
	-100 for 20 MHz and 40 MHz operation, 
-200 for 10 MHz operation, 
-400 for 5 MHz operation,
-800 for 2.5 MHz operation
	-200 for 20 MHz and 40 MHz operation, 
-400 for 10 MHz operation, 
-800 for 5 MHz operation,
-1600 for 2.5 MHz operation
	

	4
	0
	-50 for 20 MHz and 40 MHz operation, 
-100 for 10 MHz operation, 
-200 for 5 MHz operation,
-400 for 2.5 MHz operation
	-100 for 20 MHz and 40 MHz operation,
-200 for 10 MHz operation, 
-400 for 5 MHz operation,
-800 for 2.5 MHz operation
	-150 for 20 MHz and 40 MHz operation, 
-300 for 10 MHz operation, 
-600 for 5 MHz operation,
-800 for 2.5 MHz operation


19.3.9.3.3 L-STF definition

Change the first paragraph as shown:

The L-STF is identical to the Clause 17 short training symbol.  The non-HT short training OFDM symbol in the 20 MHz, 10 MHz, 5 MHz, and 2.5 MHz channel width is shown in Equation (19-8).

Change the fifth paragraph as shown:
The L-STF has a period of 0.8 μs in the 20 MHz and 40 MHz channel width, 1.6 μs in the 10 MHz channel width, 3.2 μs in the 5 MHz channel width, and 6.4 μs in the 2.5 MHz channel width.  The entire STF includes ten such periods, with a total duration of TL-STF = 8 μs in the 20 MHz and 40 MHz channel width, TL-STF = 16 μs in the 10 MHz channel width, TL-STF = 32 μs in the 5 MHz channel width, and TL-STF = 64 μs in the 2.5 MHz channel width.

19.3.9.3.4 L-LTF definition

Change the first paragraph as shown:

The non-HT long training OFDM symbol is identical to Clause 17 long training OFDM symbol.  In the 20 MHz, 10 MHz, 5 MHz, and 2.5 MHz channel width, the long training OFDM symbol is given by Equation (19-11).

Change the fourth paragraph as shown:

The L-LTF waveform shall be as shown in Equation (20-13).
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where
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is 1.6 μs in the 20 MHz and 40 MHz channel width, 3.2 μs in the 10 MHz channel width, 6.4 μs in the 5 MHz channel width, and 12.8 μs in the 2.5 MHz channel width
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represents the cyclic shift for transmit chain iTX and takes values specified in Table 19-8
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is defined in Equation (19-5) and Equation (19-6)

Change the fifth paragraph as shown:

The entire LTF includes two 3.2 μs IDFT/DFT periods and an additional 1.6 μs double GI in the 20 MHz and 40 MHz channel width, two 6.4 μs IDFT/DFT periods and an additional 3.2 μs double GI in the 10 MHz channel width, two 12.8 μs IDFT/DFT periods and an additional 6.4 μs double GI in the 5 MHz channel width, and two 25.6 μs IDFT/DFT periods and an additional 12.8 μs double GI in the 5 MHz channel width.  The entire LTF is modulated with the L-LTF waveform.

19.3.9.4 HT portion of HT-mixed format preamble

19.3.9.4.2 Cyclic shift definition

Change Table 19-9 as shown:
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values for HT portion of packet

	Number of space-time streams
	Cyclic shift for transmit chain 1 (ns)
	Cyclic shift for transmit chain 2 (ns)
	Cyclic shift for transmit chain 3 (ns)
	Cyclic shift for transmit chain 4 (ns)

	1
	0
	-
	-
	-

	2
	0
	-400 for 20 MHz and 40 MHz operation, 

-800 for 10 MHz operation, 

-1600 for 5 MHz operation, 
-3200 for 2.5 MHz operation
	-
	-

	3
	0
	-400 for 20 MHz and 40 MHz operation,

 -800 for 10 MHz operation, 

-1600 for 5 MHz operation, 
-3200 for 2.5 MHz operation
	-200 for 20 MHz and 40 MHz operation,

-400 for 10 MHz operation, 

-800 for 5 MHz operation,
-1600 for 2.5 MHz operation
	

	4
	0
	-400 for 20 MHz and 40 MHz operation, 

-800 for 10 MHz operation, 

-1600 for 5 MHz operation,
-3200 for 2.5 MHz operation
	-200 for 20 MHz and 40 MHz operation, 

-400 for 10 MHz operation, 

-800 for 5 MHz operation,
-1600 for 2.5 MHz operation
	-600 for 20 MHz and 40 MHz operation, 

-1200 for 10 MHz operation, 

-2400 for 5 MHz operation,
-4800 for 2.5 MHz operation


19.3.9.4.3 HT-SIG definition
Change the following row (ignoring the header row) of Table 19-10 as shown:

	Field
	Number of bits
	Explanation and coding

	CBW 20/40
	1
	Set to 0 for 20 MHz, 10 MHz, 5 MHz, 2.5 MHz, or 40 MHz upper/lower.

Set to 1 for 40 MHz.


Change the fourth paragraph as shown:

The HT-SIG parts shall be encoded at R = 1/2, interleaved, and mapped to a BPSK constellation, and they have pilots inserted following the steps described in 17.3.5.5, 17.3.5.6, 17.3.5.7, and 17.3.5.8, respectively.  The BPSK constellation is rotated by 90° relative to the L-SIG in order to accommodate detection of the start of the HT-SIG.  The stream of 96 complex numbers generated by these steps is divided into two groups of 48 complex numbers: dk,n, 0≤k≤47, n = 0, 1. The time domain waveform for the HT-SIG in an HT-mixed format packet in a 20 MHz, 10 MHz, 5 MHz, and 2.5 MHz transmission shall be as shown in Equation (20-16).

20.3.9.4.5 HT-STF definition
Change the first paragraph as shown:

The purpose of the HT-STF is to improve automatic gain control estimation in a MIMO system.  The duration of the HT-STF is 4 μs in 20 MHz and 40 MHz operation, 8 μs in 10 MHz operation, 16 μs in 5 MHz operation, and 32 μs in 2.5 MHz operation.  In a 20 MHz, 10 MHz, 5 MHz, and 2.5 MHz transmission, the frequency sequence used to construct the HT-STF is identical to L-STF.  In a 40 MHz transmission, the HT-STF is constructed from the 20 MHz / 10 MHz / 5 MHz / 2.5 MHz version by duplicating and frequency shifting and by rotating the upper subcarriers by 90°.  The frequency sequences are shown in Equation (19-19) and Equation (19-20).
Change the first sentence of the second paragraph as shown:

For 20 MHz / 10 MHz / 5 MHz / 2.5 MHz:

19.3.9.4.6 HT-LTF definition
Change the fifth paragraph as shown:
The HT-LTF sequence shown in Equation (19-23) is transmitted in the case of 20 MHz operation and its “half-clocked” (10 MHz), quarter-clocked (5 MHz) operation, and one eighth-clocked operation.
19.3.9.5.3 HT-GF-STF definition

Change the fourth sentence of the second paragraph as shown:
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is defined in non-HT-STF (L-STF, Equation (19-8) for 20 MHz, 10 MHz, 5 MHz, and 2.5 MHz operation and Equation (19-9) for 40 MHz operation
Change the third paragraph as shown:

The waveform defined by Equation (19-28) has a period of 0.8 μs in the case of 20 MHz operation or 40 MHz operation, 1.6 μs in the case of 10 MHz operation, 3.2 μs in the case of 5 MHz operation, and 6.4 μs in the case of 2.5 MHz operation, and the HT-GF-STF includes ten such periods, with a total duration of THT-GF-STF = 8 μs in the case of 20 MHz operation and 40 MHz operation, 16 μs in the case of 10 MHz operation, 32 μs in the case of 5 MHz operation, and 64 μs in the case of 2.5 MHz operation.
19.3.9.5.4 HT-greenfield format HT-SIG
Change the second paragraph as shown:

The time domain waveform for the HT-SIG on transmit chain iTX with 20 MHz, 10 MHz, 5 MHz, and 2.5 MHz operation shall be as shown in Equation (19-29).
19.3.9.5.5 HT-greenfied format LTF

Change the first paragraph as shown:

The format of the LTF portion of the preamble in an HT-greenfield format frame is similar to that of the HT-LTF in an HT-mixed format frame, as described in 20.3.9.4.6, with the difference that the first HT-LTF (HT-LTF1) is twice as long (8 μs, in the case of 20 MHz or 40 MHz operation, 16 μs in the case of 10 MHz operation, 32 μs in the case of 5 MHz operation, and 64 μs in the case of 2.5 MHz operation) as the other HT-LTFs.  The time domain waveform for the long training symbol on transmit chain iTX for the first HT-LTF in an HT-greenfield format frame shall be as shown in Equation (19-31).

Change the third paragraph as shown:

The first HT-LTF (HT-LTF1) consists of two periods of the long training symbol, preceded by a double-length (1.6 μs, in the case of 20 MHz or 40 MHz operation, 3.2 μs in the case of 10 MHz operation, 6.4 μs in the case of 5 MHz operation, and 12.8 μs in the case of 2.5 MHz operation) cyclic prefix.  The placement of the first and subsequent HT-LTFs in an HT-greenfield format frame is shown in Figure 19-1 (PPDU format).

19.3.11.8.3 Frequency interleaver
Change the second paragraph as shown:

The bits at the output of the stream parser are divided into blocks of NCBPSS(iSS), iSS = 1, 2, …NSS bits; and if BCC encoding was used, each block shall be interleaved by an interleaver based on the Clause 17 interleaver.  This interleaver, which is based on entering the data in rows and reading them out in columns, has a different number of columns and rows depending on whether a 20 MHz, 10 MHz, 5 MHz channel, 2.5 MHz channel or a 40 MHz channel is used.  Table 20-16 defines the interleaver parameters.  If LDPC encoding was used, no frequency interleaving is performed; hence the parsed streams are immediately mapped to symbols as defined in 19.3.11.9 (Constellation mapping).

Change the header row of Table 19-16 as shown:

	Parameter
	20 MHz / 10 MHz / 5 MHz / 2.5 MHz
	40 MHz


19.3.11.10 Pilot subcarriers

Change the first paragraph as shown:

For a 20 MHz / 10 MHz / 5 MHz / 2.5 MHz transmission, four pilot tones shall be inserted in the same subcarriers used in Clause 17, i.e., in subcarriers -21, -7, 7 and 21.  The pilot sequence for the nth symbols and iSTSth space-time stream shall be as shown in Equation (19-54).

Change the title of Table 19-18 as shown:
Table 19-18 – Pilot values for 20 MHz / 10 MHz / 5 MHz / 2.5 MHz transmission
19.3.11.11.3 Transmission in 20 MHz HT format
Change the title as shown:

19.3.11.11.3 Transmission in 20 MHz / 10 MHz / 5 MHz / 2.5 MHz HT format

Change the first paragraph as shown:

For 20 MHz / 10 MHz / 5 MHz / 2.5 MHz HT transmissions, the signal from transmit chain iTX, 1 ≤ iTX ≤ NTX shall be as shown in Equation (19-58).
19.3.15 Channel numbering and channelization
19.3.15.1 General
Change the first paragraph as shown:

The STA may operate in the 5 GHz band and/or 2.4 GHz band and/or S1G band.  When using 20 MHz channels, it uses channels defined in 17.3.8.4 (Operating channel frequencies) (5 GHz band) or 16.4.6 (PMD operating specifications, general) (2.4 GHz band) or 19.3.15.3a (Channel allocation in S1G band).  When using 40 MHz channels, it can operate in the channels defined in 19.3.15.2 (Channel allocation in the 2.4 GHz band), 19.3.15.3 (Channel allocation in the 5 GHz band).  When using 10 MHz channels in S1G band, it uses channel defined in 19.3.15.3a (Channel allocation in S1G band).  When using 5 MHz channels in S1G band, it uses channels defined in 19.3.15.3a (Channel allocation in S1G band). When using 2.5 MHz channels in S1G band, it uses channels defined in 19.3.15.3a (Channel allocation in S1G band).
Note: The TGah needs to establish a channel allocation method and create a clause 19.3.15.3a for it. 

19.3.18 Slot time
Change the first paragraph as shown:

The slot time shall follow 17.3.8.7 (Slot time) for 5 GHz and S1G bands and 19.4.4 for 2.4 GHz bands.

19.3.20 PMD transmit specification

19.3.20.1 Transmit spectrum mask

Change the first paragraph as shown:

When transmitting in a 20 MHz channel in the 5 GHz band or 2.4 GHz band, the transmitted spectrum shall have a 0 dBr (dB relative to the maximum spectral density of the signal) bandwidth not exceeding 18 MHz, -20 dBr at 11 MHz frequency offset, -28 dBr at 20 MHz frequency offset, and the maximum of -45 dBr and -53 dBm/MHz at 30 MHz frequency offset and above.  The transmitted spectral density of the transmitted signal shall fall within the spectral mask, as shown in Figure 20-17.  The measurements shall be made using a 100 kHz resolution bandwidth and a 30 kHz bandwidth.  When transmitting in a 20 MHz channel in the S1G band, the transmitted spectral density of the transmitted signal shall meet the undesirable emission limits defined by the regulation authority.
Insert following three paragraphs after the third paragraph as shown:

When transmitting in a 10 MHz channel in the S1G band, the transmitted spectral density of the transmitted signal shall meet the undesirable emission limits defined by the regulation authority.

When transmitting in a 5 MHz channel in the S1G band, the transmitted spectral density of the transmitted signal shall meet the undesirable emission limits defined by the regulation authority.
When transmitting in a 2.5 MHz channel in the S1G band, the transmitted spectral density of the transmitted signal shall meet the undesirable emission limits defined by the regulation authority.

19.3.20.2 Spectral flatness
Change the first paragraph as shown:

In a 20 MHz, 10 MHz, 5MHz, or 2.5 MHz channel and in corresponding 20 MHz transmission in a 40 MHz channel, the average energy of the constellations in each of the subcarriers with indices -16 to -1 and +1 to +16 shall deviate no more than ±2 dB from their average energy.  The average energy of the constellations in each of the subcarriers with indices -28 to -17 and +17 to +28 shall deviate no more than +2/-4 dB from the average energy of subcarriers with indices -16 to -1 and +1 to +16.

19.3.20.4 Transmit center frequency tolerance
Change the first paragraph as shown:

The transmitter center frequency tolerance shall be ±20 ppm maximum for the 5 GHz band and for the 20 MHz, 10 MHz, 5 MHz, and 2.5 MHz operation in the S1G band, and ±25 ppm maximum for the 2.4 GHz band.  The different transmit chain center frequencies (LO) and each transmit chain symbol clock frequency shall all be derived from the same reference oscillator.
19.3.20.5 Packet alignment

Change the first paragraph as shown:

If no signal extension is required (see 19.3.2 (PPDU format)), the receiver shall emit a PHY-CCA.indication(idle) primitive (see 7.3.5.11 (PHY-CCA.indication)) at the 4 μs boundary (in the case of 20 MHz or 40 MHz channel width; 8 μs boundary in the case of 10 MHz channel width, 16 μs boundary in the case of 5 MHz channel width, and 32 μs boundary in the case of 2.5 MHz channel width) following the reception of the last symbol of the packet.  If a signal extension is required, the receiver shall emit a PHY-CCA.indication(idle) primitive a duration of aSignalExtension μs after the 4 μs (or 8 μs or 16 μs or 32 μs, according to the channel width) boundary following the reception of the last symbol of the packet.  This situation is illustrated for an HT-greenfield format packet using short GI in the 20 MHz or 40 MHz channel width in Figure 19-19.

Change the second paragraph as shown:

If no signal extension is required, the transmitter shall emit a PHY-TXEND.confirm primitive (see 7.3.5.8 (PHY-TXEND.confirm)) at the 4 μs (or 8 μs or 16 μs or 32 μs, according to the channel width) boundary following the trailing boundary of the last symbol of the packet on the air.  If a signal extension is required, the transmitter shall emit a PHY-TXEND.confirm primitive (see 7.3.5.8 (PHY-TXEND.confirm)) a duration of aSignalExtension μs after the 4 μs (or 8 μs or 16 μs or 32 μs, according to the channel width) boundary following the trailing boundary of the last symbol of the packet on the air.  This situation is illustrated in Figure 19-19 (Packet alignment example (HT-greenfield format packet with short GI)).

Change the title of Figure 19-19 as shown:

Figure 19-19 – Packet alignment example (HT-greenfield format packet with short GI in the 20 MHz or 40 MHz channel width)

19.3.20.6 Symbol clock frequency tolerance

Change the first paragraph as shown:

The symbol clock frequency tolerate shall be ±20 ppm maximum for 5 GHz bands and for the 20 MHz, 10 MHz, 5 MHz, and 2.5 MHz operation in the S1G band, and ± 25 ppm for 2.4 GHz bands.  The transmit center frequency and the symbol clock frequency for all transmit antennas shall be derived from the same reference oscillator.

19.3.20.7.2 Transmit center frequency leakage

Change the first sentence of the first paragraph as shown:

The transmitter center frequency leakage shall follow 17.3.9.7.2 (Transmitter center frequency leakage) for all transmissions in a 20 MHz / 10 MHz / 5 MHz / 2.5 MHz channel width.  

19.3.20.7.3 Transmitter constellation error
Change the last sentence of the first paragraph as shown:

The same requirement applies both to 20 MHz / 10 MHz / 5 MHz / 2.5 MHz channels and 40 MHz channels.

19.3.21 HT PMD receiver specification
19.3.21.1 Receiver minimum input sensitivity

Insert following three columns to the last column of Table 19-22:
	Minimum sensitivity (10 MHz 

channel spacing)

(dBm)
	Minimum sensitivity (5 MHz 

channel spacing)

(dBm)
	Minimum sensitivity (2.5 MHz 

channel spacing)

(dBm)

	-85
	-88
	-91

	-82
	-85
	-88

	-80
	-83
	-86

	-77
	-80
	-83

	-73
	-76
	-79

	-69
	-72
	-75

	-68
	-71
	-74

	-67
	-70
	-73


19.3.21.2 Adjacent channel rejection

Change the first paragraph as shown:

For all transmissions in a 20 MHz / 10 MHz / 5 MHz / 2.5 MHz channel width, the adjacent channel rejection shall be measured by setting the desired signal’s strength 3 dB above the rate-dependent sensitivity specified in Table 19-22 (Receiver minimum input level sensitivity) and raising the power of the interfering signal until 10% PER is caused for a PSDU length of 4096 octets.  The power difference between the interfering channel and the desired channel is the corresponding adjacent channel rejection.  The adjacent channel center frequencies shall be separated by 20 MHz when operating in the 5 GHz band, and the adjacent channel center frequencies shall be separated by 25 MHz when operating in the 2.4 GHz band.  In the S1G band, the adjacent channel center frequencies for 20 MHz / 10 MHz / 5 MHz / 2.5 MHz shall be separated according to the channel spacing defined by the regulatory authority.
19.3.21.3 Nonadjacent channel rejection
Change the first paragraph as shown:
For all transmissions in a 20 MHz channel width in the 5GHz band and in a 20 MHz / 10 MHz / 5 MHz / 2.5 MHz in the S1G band, the nonadjacent channel rejection shall be measured by setting the desired signal’s strength 3 dB above the rate-dependent sensitivity specified in Table 19-22 (Receiver minimum input level sensitivity) and raising the power of the interfering signal until a 10% PER occurs for a PSDU length of 4096 octets.  The power difference between the interfering channel and the desired channel is the corresponding nonadjacent channel rejection.  The nonadjacent channel frequencies shall be separated by 40 MHz or more in the 5 GHz band and in the 2.4 GHz band.  In the S1G band, the nonadjacent channel frequencies for 20 MHz / 10 MHz / 5 MHz / 2.5 MHz shall be separated according to the channel spacing defined by the regulatory authority.
19.3.21.4 Receiver maximum input level
Change the first paragraph as shown:

The receiver shall provide a maximum PER of 10% at a PSDU length of 4096 octets, for a maximum input level of -30 dBm in the 5 GHz band, and -20 dBm in the 2.4 GHz band, and -5 dBm in the S1G band, measured at each antenna for any baseband modulation.

Insert new clause 19.3.21.5.1a as shown:
19.3.21.5.1a CCA sensitivity in 2.5/5/10 MHz

An HT STA with the operating channel width set to 2.5 MHz or 5 MHz or 10 MHz in the S1G band shall satisfy the CCA requirements specified in 17.3.10.6 (CCA requirements).
19.3.22 PLCP transmit procedure

Change the second sentence of the first paragraph as shown:

Additionally, if the FORMAT field is set to NON_HT, CH_BANDWIDTH indicates NON_HT_CBW20, NON_HT_CBW10 or NON_HT_CBW5 or NON_HT_CBW2.5, and NON_HT_MODULATION indicates OFDM, follow the transmit procedure in Clause 17.

Change the third sentence of the first paragraph as shown:

If the FORMAT field is set to NON_HT, CH_BANDWIDTH indicates NON_HT_CBW20, NON_HT_CBW10 or NON_HT_CBW5 or NON_HT_CBW2.5, and NON_HT_MODULATION indicates other than OFDM, follow the transmit procedure in Clause 18 (Extended Rate PHY (ERP) specification).
19.3.23 PLCP receive procedure
Change the text of the first dashed item in the second paragraph as shown:
· It is absent when the operating channel width is 20 MHz, 10 MHz, or 5 MHz, or 2.5 MHz.

Change the second bullet point in the fifth paragraph as shown:

· Upon reception of a GF preamble by an HT STA that does not support GF, PHY-CCA indication (BUSY, channel-list) shall be maintained until either the predicted duration of the packet from the contents of the HT-SIG field, as defined by TXTIME in 20.4.3, except Reserved HT-SIG Indication, elapses or until the received level drops below the receiver minimum sensitivity level of BPSK, R=1/2 in Table 20-22 +10 dB (-72 dBm for 20 MHz, -69 dBm for 40 MHz, -75 dBm for 10 MHz, -78 dBm for 5 MHz, -81 dBm for 2.5 MHz).  Reserved HT-SIG Indication is defined in the fourth bullet below.

19.4 HT PLME
19.4.2 PHY MIB

Change following rows in Table 19-23 as shown:

	Managed object
	Default value/range
	Operational semantics

	dot11HTSupportedMCSTxTable

	dot11SupportedMCSTxValue
	MCS 0 – 76 for 20 / 10 / 5 / 2.5 MHz;

MCS 0 – 76 for 40 MHz

(MCS 0 – 7 for 20 / 10 / 5 / 2.5 MHz mandatory at non-AP STA; MCS 0-15 for 20 / 10 / 5 / 2.5 MHz mandatory for AP)
	Static

	dot11HTSupportedMCSRxTable

	dot11SupportedMCSRxValue
	MCS 0 – 76 for 20 / 10 / 5 / 2.5 MHz;

MCS 0 – 76 for 40 MHz

(MCS 0 – 7 for 20 / 10 / 5 / 2.5 MHz mandatory at non-AP STA; MCS 0-15 for 20 / 10 / 5 / 2.5 MHz mandatory for AP)
	Static


19.4.4 PHY characteristics

Change Table 19-24 as shown:
	Characteristics
	Value

(20 / 40 MHz channel spacing)
	Value 

(10 MHz channel spacing)
	Value

(5 MHz channel spacing)
	Value

(2.5 MHz channel spacing)

	aRIFSTime
	2 μs
	4 μs
	8 μs
	16 μs

	aSlotTime
	When operating in the 2.4 GHz band: long = 20 μs, short = 9 μs

When operating in the 5 GHz band and in the S1G band: 9 μs
	13 μs
	21 μs
	37 μs

	aSIFSTime
	10 μs when operating in the 2.4 GHz band

16 μs when operating in the 5 GHz bands and in the S1G band
	32 μs
	64 μs
	128 μs

	aSignalExtension
	0 μs when operating in the 5 GHz band and in the S1G band
6 μs when operating in the 2.4 GHz band
	0 μs
	0 μs
	0 μs

	aCCATime
	< 4 μs
	< 8 μs
	< 16 μs
	< 32 μs

	aPHY-RX-START-Delay
	33 μs for both MF and GF
	57 μs for both MF and GF
	105 μs for both MF and GF
	201 μs for both MF and GF

	aRxTxTurnaroundTime
	< 2 μs
	< 2 μs
	< 2 μs
	< 2 μs

	aTxPLCPDelay
	Implementation dependent
	Implementation dependent
	Implementation dependent
	Implementation dependent

	aRxPLCPDelay
	Implementation dependent
	Implementation dependent
	Implementation dependent
	Implementation dependent

	aRxTxSwitchTime
	<< 1 μs
	<< 1 μs
	<< 1 μs
	<< 1 μs

	aTxRampOnTime
	Implementation dependent
	Implementation dependent
	Implementation dependent
	Implementation dependent

	aTxRampOffTime
	Implementation dependent
	Implementation dependent
	Implementation dependent
	Implementation dependent

	aTxRFDelay
	Implementation dependent
	Implementation dependent
	Implementation dependent
	Implementation dependent

	aRxRFDelay
	Implementation dependent
	Implementation dependent
	Implementation dependent
	Implementation dependent

	aAirPropagationTime
	<< 1 μs
	<< 1 μs
	<< 1 μs
	<< 1 μs

	aMACProcessingDelay
	< 2 μs
	< 2 μs
	< 2 μs
	< 2 μs

	aPreambleLength
	16 μs
	32 μs
	64 μs
	128 μs

	aSTFOneLength
	8 μs
	16 μs
	32 μs
	64 μs

	aSTFTwoLength
	4 μs
	8 μs
	16 μs
	32 μs

	aLTFOneLength
	8 μs
	16 μs
	32 μs
	64 μs

	aLTFTwoLength
	4 μs
	8 μs
	16 μs
	32 μs

	aPLCPHeaderLength
	4 μs
	8 μs
	16 μs
	32 μs

	aPLCPSigTwoLength
	8 μs
	16 μs
	32 μs
	64 μs

	aPLCPServiceLength
	16 bits
	16 bits 
	16 bits
	16 bits

	aPLCPConvolutionalTailLength
	6 bits
	6 bits
	6 bits
	6 bits

	aPSDUMaxLength
	65 535 octets
	65 535 octets
	65 535 octets
	65 535 octets

	aPPDUMaxTime
	10 ms
	20 ms
	40 ms
	80 ms

	aIUStime
	8 μs
	16 μs
	32 μs
	64 μs

	aDTT2UTTTime
	32 μs
	64 μs
	128 μs
	256 μs

	aCWmin
	15
	15
	15
	15

	aCWmax
	1023
	1023
	1023
	1023

	aMaxCSIMatricesReportDelay
	250 ms
	500 ms
	1 sec
	2 sec


19.5 HT PMD sublayer

19.5.4 Basic service and options

19.5.4.4 PMD_SAP service primitive parameters
Change following rows in Table 19-27 as shown:

	Parameter
	Associate primitive
	Value

	CH_BANDWIDTH
	PMD_TX_PARAMETERS.request PMD_CBW_OFFSET.indication
	The CH_BANDWIDTH parameter indicates whether the packet is transmitted using 40 MHz, or 20 MHz, 10 MHz, 5 MHz, or 2.5 MHz channel width.

Enumerated type:

HT_CBW20, for 20 MHz and for 40 MHz upper and lower modes

HT_CBW40, for 40 MHz

HT_CBW10, for 10 MHz

HT_CBW5, for 5 MHz
HT_CBW2.5, for 2.5 MHz

	CH_OFFSET
	PMD_TX_PARAMETERS.request

PMD_CBW_OFFSET_.indication
	Enumerated type:

CH_OFF_20 indicates the use of a 20 MHz channel (that is not part of a 40 MHz channel).

CH_OFF_40 indicates the entire 40 MHz channel.

CH_OFF_20U indicates the upper 20 MHz of the 40 MHz channel

CH_OFF_20L indicates the lower 20 MHz of the 40 MHz channel.

CH_OFF_10 indicates the use of a 10 MHz channel

CH_OFF_5 indicates the use of a 5 MHz channel
CH_OFF_2.5 indicates the use of a 2.5 MHz channel


19.5.5 PMD_SAP detailed service specification

19.5.5.11.2 Semantics of the service primitive
Change the first paragraph as shown:

This primitive shall provide the following parameter: PMD_CBW_OFFSET.indication (CH_BANDWIDTH, CH_OFFSET)

CH_BANDWIDTH represents channel width (20 MHz, or 40 MHz, 10 MHz, 5 MHz, or 2.5 MHz) in which the data are transmitted and the transmission format (non-HT duplicate or MCS 32).  CH_OFFSET indicates in a 20 MHz bandwidth, in a 10 MHz bandwidth, in a 5 MHz bandwidth, in a 2.5 MHz bandwidth, in a 20 MHz subchannel of the 40 MHz channel (upper or lower), or in the entire 40 MHz channel.

19.6 Parameters for HT MCSs

Insert following sentences and tables at the end of the clause 19.6 as shown:
The rate-dependent parameters for optional 10 MHz, NSS = 1 MCSs with NES = 1 shall be as shown in Table 19-43a.

Table 19-43a – MCS parameters for optional 10 MHz, NSS = 1, NES = 1

	MCS Index
	Modulation
	R
	NBPSC(iss)
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	1600 ns GI

(see NOTE)
	800 ns GI

(see NOTE)

	0
	BPSK
	1/2
	1
	52
	4
	52
	26
	3.3
	3.6

	1
	QPSK
	1/2
	2
	52
	4
	104
	52
	6.5
	7.2

	2
	QPSK
	3/4
	2
	52
	4
	104
	78
	9.8
	10.9

	3
	16-QAM
	1/2
	4
	52
	4
	208
	104
	13.0
	14.5

	4
	16-QAM
	3/4
	4
	52
	4
	208
	156
	19.5
	21.7

	5
	64-QAM
	2/3
	6
	52
	4
	312
	208
	26.0
	28.9

	6
	64-QAM
	3/4
	6
	52
	4
	312
	234
	29.3
	32.5

	7
	64-QAM
	5/6
	6
	52
	4
	312
	260
	32.5
	36.1

	NOTE – Support of 800 ns GI is optional on transmit and receive.
NOTE – Rate values are rounded to 1 decimal place.


The rate-dependent parameters for optional 10 MHz, NSS = 2 MCSs with NES = 1 and EQM of the spatial streams shall be as shown in Table 19-43b.

Table 19-43b – MCS parameters for optional 10 MHz, NSS = 2, NES = 1, EQM
	MCS Index
	Modulation
	R
	NBPSC(iss)
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	1600 ns GI
(see NOTE)
	800 ns GI

(see NOTE)

	8
	BPSK
	1/2
	1
	52
	4
	104
	52
	6.5
	7.2

	9
	QPSK
	1/2
	2
	52
	4
	208
	104
	13.0
	14.5

	10
	QPSK
	3/4
	2
	52
	4
	208
	156
	19.5
	21.7

	11
	16-QAM
	1/2
	4
	52
	4
	416
	208
	26.0
	28.9

	12
	16-QAM
	3/4
	4
	52
	4
	416
	312
	39.0
	43.4

	13
	64-QAM
	2/3
	6
	52
	4
	624
	416
	52.0
	57.8

	14
	64-QAM
	3/4
	6
	52
	4
	624
	468
	58.5
	65.0

	15
	64-QAM
	5/6
	6
	52
	4
	624
	520
	65.0
	72.2

	NOTE – Rate values are rounded to 1 decimal place.


The rate-dependent parameters for optional 10 MHz, NSS = 3 MCSs with NES = 1 and EQM of the spatial streams shall be as shown in Table 19-43c.

Table 19-43c – MCS parameters for optional 10 MHz, NSS = 3, NES = 1, EQM
	MCS Index
	Modulation
	R
	NBPSC(iss)
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	1600 ns GI
(see NOTE)
	800 ns GI

(see NOTE)

	16
	BPSK
	1/2
	1
	52
	4
	156
	78
	9.8
	10.9

	17
	QPSK
	1/2
	2
	52
	4
	312
	156
	19.5
	21.7

	18
	QPSK
	3/4
	2
	52
	4
	312
	234
	29.3
	32.5

	19
	16-QAM
	1/2
	4
	52
	4
	624
	312
	39.0
	43.4

	20
	16-QAM
	3/4
	4
	52
	4
	624
	468
	58.5
	65.0

	21
	64-QAM
	2/3
	6
	52
	4
	936
	624
	78.0
	86.7

	22
	64-QAM
	3/4
	6
	52
	4
	936
	702
	87.8
	97.5

	23
	64-QAM
	5/6
	6
	52
	4
	936
	780
	97.5
	108.4

	NOTE – Rate values are rounded to 1 decimal place.


The rate-dependent parameters for optional 10 MHz, NSS = 4 MCSs with NES = 1 and EQM of the spatial streams shall be as shown in Table 19-43d.

Table 19-43d – MCS parameters for optional 10 MHz, NSS = 4, NES = 1, EQM
	MCS Index
	Modulation
	R
	NBPSC(iss)
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	1600 ns GI
(see NOTE)
	800 ns GI

(see NOTE)

	24
	BPSK
	1/2
	1
	52
	4
	208
	104
	13.0
	14.5

	25
	QPSK
	1/2
	2
	52
	4
	416
	208
	26.0
	28.9

	26
	QPSK
	3/4
	2
	52
	4
	416
	312
	39.0
	43.4

	27
	16-QAM
	1/2
	4
	52
	4
	832
	416
	52.0
	57.8

	28
	16-QAM
	3/4
	4
	52
	4
	832
	624
	78.0
	86.7

	29
	64-QAM
	2/3
	6
	52
	4
	1248
	832
	104.0
	115.6

	30
	64-QAM
	3/4
	6
	52
	4
	1248
	936
	117.0
	130.0

	31
	64-QAM
	5/6
	6
	52
	4
	1248
	1040
	130.0
	144.5

	NOTE – Rate values are rounded to 1 decimal place.


The rate-dependent parameters for optional 5 MHz, NSS = 1 MCSs with NES = 1 shall be as shown in Table 19-43e.

Table 19-43e – MCS parameters for optional 5 MHz, NSS = 1, NES = 1

	MCS Index
	Modulation
	R
	NBPSC(iss)
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	3200 ns GI

(see NOTE)
	1600 ns GI

(see NOTE)

	0
	BPSK
	1/2
	1
	52
	4
	52
	26
	1.7
	1.8

	1
	QPSK
	1/2
	2
	52
	4
	104
	52
	3.3
	3.6

	2
	QPSK
	3/4
	2
	52
	4
	104
	78
	4.9
	5.5

	3
	16-QAM
	1/2
	4
	52
	4
	208
	104
	6.5
	7.3

	4
	16-QAM
	3/4
	4
	52
	4
	208
	156
	9.8
	10.9

	5
	64-QAM
	2/3
	6
	52
	4
	312
	208
	13.0
	14.5

	6
	64-QAM
	3/4
	6
	52
	4
	312
	234
	14.7
	16.3

	7
	64-QAM
	5/6
	6
	52
	4
	312
	260
	16.3
	18.1

	NOTE – Support of 1600 ns GI is optional on transmit and receive.

NOTE – Rate values are rounded to 1 decimal place.


The rate-dependent parameters for optional 5 MHz, NSS = 2 MCSs with NES = 1 and EQM of the spatial streams shall be as shown in Table 19-43f.

Table 19-43f – MCS parameters for optional 5 MHz, NSS = 2, NES = 1, EQM
	MCS Index
	Modulation
	R
	NBPSC(iss)
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	3200 ns GI
(see NOTE)
	1600 ns GI

(see NOTE)

	8
	BPSK
	1/2
	1
	52
	4
	104
	52
	3.3
	3.6

	9
	QPSK
	1/2
	2
	52
	4
	208
	104
	6.5
	7.3

	10
	QPSK
	3/4
	2
	52
	4
	208
	156
	9.3
	10.9

	11
	16-QAM
	1/2
	4
	52
	4
	416
	208
	13.0
	14.5

	12
	16-QAM
	3/4
	4
	52
	4
	416
	312
	19.5
	21.7

	13
	64-QAM
	2/3
	6
	52
	4
	624
	416
	26.0
	28.9

	14
	64-QAM
	3/4
	6
	52
	4
	624
	468
	29.3
	32.5

	15
	64-QAM
	5/6
	6
	52
	4
	624
	520
	32.5
	36.1

	NOTE – Rate values are rounded to 1 decimal place.


The rate-dependent parameters for optional 5 MHz, NSS = 3 MCSs with NES = 1 and EQM of the spatial streams shall be as shown in Table 20-43g.

Table 19-43g – MCS parameters for optional 5 MHz, NSS = 3, NES = 1, EQM
	MCS Index
	Modulation
	R
	NBPSC(iss)
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	3200 ns GI
(see NOTE)
	1600 ns GI

(see NOTE)

	16
	BPSK
	1/2
	1
	52
	4
	156
	78
	4.9
	5.5

	17
	QPSK
	1/2
	2
	52
	4
	312
	156
	9.8
	10.9

	18
	QPSK
	3/4
	2
	52
	4
	312
	234
	14.7
	16.3

	19
	16-QAM
	1/2
	4
	52
	4
	624
	312
	19.5
	21.7

	20
	16-QAM
	3/4
	4
	52
	4
	624
	468
	24.3
	32.5

	21
	64-QAM
	2/3
	6
	52
	4
	936
	624
	39.0
	43.4

	22
	64-QAM
	3/4
	6
	52
	4
	936
	702
	43.9
	48.8

	23
	64-QAM
	5/6
	6
	52
	4
	936
	780
	48.8
	54.2

	NOTE – Rate values are rounded to 1 decimal place.


The rate-dependent parameters for optional 5 MHz, NSS = 4 MCSs with NES = 1 and EQM of the spatial streams shall be as shown in Table 20-43h.

Table 19-43h – MCS parameters for optional 5 MHz, NSS = 4, NES = 1, EQM
	MCS Index
	Modulation
	R
	NBPSC(iss)
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	3200 ns GI
(see NOTE)
	1600 ns GI

(see NOTE)

	24
	BPSK
	1/2
	1
	52
	4
	208
	104
	6.5
	7.3

	25
	QPSK
	1/2
	2
	52
	4
	416
	208
	13.0
	14.5

	26
	QPSK
	3/4
	2
	52
	4
	416
	312
	19.5
	21.7

	27
	16-QAM
	1/2
	4
	52
	4
	832
	416
	26.0
	28.9

	28
	16-QAM
	3/4
	4
	52
	4
	832
	624
	39.0
	43.4

	29
	64-QAM
	2/3
	6
	52
	4
	1248
	832
	52.0
	57.8

	30
	64-QAM
	3/4
	6
	52
	4
	1248
	936
	58.5
	65.0

	31
	64-QAM
	5/6
	6
	52
	4
	1248
	1040
	65.0
	72.3

	NOTE – Rate values are rounded to 1 decimal place.


The rate-dependent parameters for optional 2.5 MHz, NSS = 1 MCSs with NES = 1 and EQM of the spatial streams shall be as shown in Table 19-43i.

Table 19-43i – MCS parameters for optional 2.5 MHz, NSS = 1, NES = 1

	MCS Index
	Modulation
	R
	NBPSC(iss)
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	6400 ns GI

(see NOTE)
	3200 ns GI

(see NOTE)

	0
	BPSK
	1/2
	1
	52
	4
	52
	26
	0.8
	0.9

	1
	QPSK
	1/2
	2
	52
	4
	104
	52
	1.6
	1.8

	2
	QPSK
	3/4
	2
	52
	4
	104
	78
	2.5
	2.7

	3
	16-QAM
	1/2
	4
	52
	4
	208
	104
	3.3
	3.6

	4
	16-QAM
	3/4
	4
	52
	4
	208
	156
	4.9
	5.4

	5
	64-QAM
	2/3
	6
	52
	4
	312
	208
	6.5
	7.2

	6
	64-QAM
	3/4
	6
	52
	4
	312
	234
	7.3
	8.1

	7
	64-QAM
	5/6
	6
	52
	4
	312
	260
	8.1
	9

	NOTE – Support of 1600 ns GI is optional on transmit and receive.

NOTE – Rate values are rounded to 1 decimal place.


The rate-dependent parameters for optional 2.5 MHz, NSS = 2 MCSs with NES = 1 and EQM of the spatial streams shall be as shown in Table 19-43j.

Table 19-43j – MCS parameters for optional 2.5 MHz, NSS = 2, NES = 1, EQM
	MCS Index
	Modulation
	R
	NBPSC(iss)
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	6400 ns GI
(see NOTE)
	3200 ns GI

(see NOTE)

	8
	BPSK
	1/2
	1
	52
	4
	104
	52
	1.6
	1.8

	9
	QPSK
	1/2
	2
	52
	4
	208
	104
	3.3
	3.6

	10
	QPSK
	3/4
	2
	52
	4
	208
	156
	4.9
	5.4

	11
	16-QAM
	1/2
	4
	52
	4
	416
	208
	6.5
	7.2

	12
	16-QAM
	3/4
	4
	52
	4
	416
	312
	9.8
	10.9

	13
	64-QAM
	2/3
	6
	52
	4
	624
	416
	13
	14.5

	14
	64-QAM
	3/4
	6
	52
	4
	624
	468
	14.7
	16.3

	15
	64-QAM
	5/6
	6
	52
	4
	624
	520
	16.3
	18.1

	NOTE – Rate values are rounded to 1 decimal place.


The rate-dependent parameters for optional 2.5 MHz, NSS = 3 MCSs with NES = 1 and EQM of the spatial streams shall be as shown in Table 19-43k.

Table 19-43k – MCS parameters for optional 2.5 MHz, NSS = 3, NES = 1, EQM
	MCS Index
	Modulation
	R
	NBPSC(iss)
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	6400 ns GI
(see NOTE)
	3200 ns GI

(see NOTE)

	16
	BPSK
	1/2
	1
	52
	4
	156
	78
	2.5
	2.7

	17
	QPSK
	1/2
	2
	52
	4
	312
	156
	4.9
	5.4

	18
	QPSK
	3/4
	2
	52
	4
	312
	234
	7.3
	8.1

	19
	16-QAM
	1/2
	4
	52
	4
	624
	312
	9.8
	10.9

	20
	16-QAM
	3/4
	4
	52
	4
	624
	468
	14.6
	16.3

	21
	64-QAM
	2/3
	6
	52
	4
	936
	624
	19.5
	21.7

	22
	64-QAM
	3/4
	6
	52
	4
	936
	702
	22
	24.4

	23
	64-QAM
	5/6
	6
	52
	4
	936
	780
	24.4
	27.1

	NOTE – Rate values are rounded to 1 decimal place.


The rate-dependent parameters for optional 2.5 MHz, NSS = 4 MCSs with NES = 1 and EQM of the spatial streams shall be as shown in Table 19-43l.

Table 19-43l – MCS parameters for optional 2.5 MHz, NSS = 4, NES = 1, EQM
	MCS Index
	Modulation
	R
	NBPSC(iss)
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	6400 ns GI
(see NOTE)
	3200 ns GI

(see NOTE)

	24
	BPSK
	1/2
	1
	52
	4
	208
	104
	3.3
	3.6

	25
	QPSK
	1/2
	2
	52
	4
	416
	208
	6.5
	7.2

	26
	QPSK
	3/4
	2
	52
	4
	416
	312
	9.8
	10.9

	27
	16-QAM
	1/2
	4
	52
	4
	832
	416
	13
	14.5

	28
	16-QAM
	3/4
	4
	52
	4
	832
	624
	19.5
	21.7

	29
	64-QAM
	2/3
	6
	52
	4
	1248
	832
	26
	28.9

	30
	64-QAM
	3/4
	6
	52
	4
	1248
	936
	29.3
	32.5

	31
	64-QAM
	5/6
	6
	52
	4
	1248
	1040
	32.5
	36.1

	NOTE – Rate values are rounded to 1 decimal place.


The rate-dependent parameters for optional 10 MHz, NSS = 2 MCSs with NES = 1 and UEQM of the spatial streams shall be as shown in Table 19-43m.

Table 19-43m – MCS parameters for optional 10 MHz, NSS = 2, NES = 1, UEQM
	MCS Index
	Modulation
	R
	NBPSC
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	1600 ns GI
	800 ns GI

	
	Stream 1
	Stream 2
	
	
	
	
	
	
	
	

	33
	16-QAM
	QPSK
	1/2
	6
	52
	4
	312
	156
	19.5
	21.7

	34
	64-QAM
	QPSK
	1/2
	8
	52
	4
	416
	208
	26.0
	28.9

	35
	64-QAM
	16-QAM
	1/2
	10
	52
	4
	520
	260
	32.5
	36.1

	36
	16-QAM
	QPSK
	3/4
	6
	52
	4
	312
	234
	29.3
	32.5

	37
	64-QAM
	QPSK
	3/4
	8
	52
	4
	416
	312
	39.0
	43.4

	38
	64-QAM
	16-QAM
	3/4
	10
	52
	4
	520
	390
	48.8
	54.2


The rate-dependent parameters for optional 10 MHz, NSS = 3 MCSs with NES = 1 and UEQM of the spatial streams shall be as shown in Table 19-43n.

Table 19-43n – MCS parameters for optional 10 MHz, NSS = 3, NES = 1, UEQM
	MCS Index
	Modulation
	R
	NBPSC
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	1600 ns GI
	800 ns GI

	
	Stream 1
	Stream 2
	Stream 3
	
	
	
	
	
	
	
	

	39
	16-QAM
	QPSK
	QPSK
	1/2
	8
	52
	4
	416
	208
	26.0
	28.9

	40
	16-QAM
	16-QAM
	QPSK
	1/2
	10
	52
	4
	520
	260
	32.5
	36.1

	41
	64-QAM
	QPSK
	QPSK
	1/2
	10
	52
	4
	520
	260
	32.5
	36.1

	42
	64-QAM
	16-QAM
	QPSK
	1/2
	12
	52
	4
	624
	312
	39.0
	43.4

	43
	64-QAM
	16-QAM
	16-QAM
	1/2
	14
	52
	4
	728
	364
	45.5
	50.6

	44
	64-QAM
	64-QAM
	QPSK
	1/2
	14
	52
	4
	728
	364
	45.5
	50.6

	45
	64-QAM
	64-QAM
	16-QAM
	1/2
	16
	52
	4
	832
	416
	52.0
	57.8

	46
	16-QAM
	QPSK
	QPSK
	3/4
	8
	52
	4
	416
	312
	39.0
	43.4

	47
	16-QAM
	16-QAM
	QPSK
	3/4
	10
	52
	4
	520
	390
	48.8
	54.2

	48
	64-QAM
	QPSK
	QPSK
	3/4
	10
	52
	4
	520
	390
	48.8
	54.2

	49
	64-QAM
	16-QAM
	QPSK
	3/4
	12
	52
	4
	624
	468
	58.5
	65.0

	50
	64-QAM
	16-QAM
	16-QAM
	3/4
	14
	52
	4
	728
	546
	68.3
	75.9

	51
	64-QAM
	64-QAM
	QPSK
	3/4
	14
	52
	4
	728
	546
	68.3
	75.9

	52
	64-QAM
	64-QAM
	16-QAM
	3/4
	16
	52
	4
	832
	624
	78.0
	86.7


The rate-dependent parameters for optional 10 MHz, NSS = 4 MCSs with NES = 1 and UEQM of the spatial streams shall be as shown in Table 19-43o.

Table 19-43o – MCS parameters for optional 10 MHz, NSS = 4, NES = 1, UEQM
	MCS Index
	Modulation
	R
	NBPSC
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	1600 ns GI
	800 ns GI

	
	Stream 1
	Stream 2
	Stream 3
	Stream 4
	
	
	
	
	
	
	
	

	53
	16-QAM
	QPSK
	QPSK
	QPSK
	1/2
	10
	52
	4
	520
	260
	32.5
	36.1

	54
	16-QAM
	16-QAM
	QPSK
	QPSK
	1/2
	12
	52
	4
	624
	312
	39.0
	43.4

	55
	16-QAM
	16-QAM
	16-QAM
	QPSK
	1/2
	14
	52
	4
	728
	364
	45.5
	50.6

	56
	64-QAM
	QPSK
	QPSK
	QPSK
	1/2
	12
	52
	4
	624
	312
	39.0
	43.4

	57
	64-QAM
	16-QAM
	QPSK
	QPSK
	1/2
	14
	52
	4
	728
	364
	45.5
	50.6

	58
	64-QAM
	16-QAM
	16-QAM
	QPSK
	1/2
	16
	52
	4
	832
	416
	52.0
	57.8

	59
	64-QAM
	16-QAM
	16-QAM
	16-QAM
	1/2
	18
	52
	4
	936
	468
	58.5
	65.0

	60
	64-QAM
	64-QAM
	QPSK
	QPSK
	1/2
	16
	52
	4
	832
	416
	52.0
	57.8

	61
	16-QAM
	64-QAM
	16-QAM
	QPSK
	1/2
	18
	52
	4
	936
	468
	58.5
	65.0

	62
	64-QAM
	64-QAM
	16-QAM
	16-QAM
	1/2
	20
	52
	4
	1040
	520
	65.0
	72.2

	63
	64-QAM
	64-QAM
	64-QAM
	QPSK
	1/2
	20
	52
	4
	1040
	520
	65.0
	72.2

	64
	64-QAM
	64-QAM
	64-QAM
	16-QAM
	1/2
	22
	52
	4
	1144
	572
	71.5
	79.5

	65
	16-QAM
	QPSK
	QPSK
	QPSK
	3/4
	10
	52
	4
	520
	390
	48.8
	54.2

	66
	16-QAM
	16-QAM
	QPSK
	QPSK
	3/4
	12
	52
	4
	624
	468
	58.5
	65.0

	67
	16-QAM
	16-QAM
	16-QAM
	QPSK
	3/4
	14
	52
	4
	728
	546
	68.3
	75.9

	68
	64-QAM
	QPSK
	QPSK
	QPSK
	3/4
	12
	52
	4
	624
	468
	58.5
	65.0

	69
	64-QAM
	16-QAM
	QPSK
	QPSK
	3/4
	14
	52
	4
	728
	546
	68.3
	75.9

	70
	64-QAM
	16-QAM
	16-QAM
	QPSK
	3/4
	16
	52
	4
	832
	624
	78.0
	86.7

	71
	64-QAM
	16-QAM
	16-QAM
	16-QAM
	3/4
	18
	52
	4
	936
	702
	87.8
	97.5

	72
	64-QAM
	64-QAM
	QPSK
	QPSK
	3/4
	16
	52
	4
	832
	624
	78.0
	86.7

	73
	64-QAM
	64-QAM
	16-QAM
	QPSK
	3/4
	18
	52
	4
	936
	702
	87.8
	97.5

	74
	64-QAM
	64-QAM
	16-QAM
	16-QAM
	3/4
	20
	52
	4
	1040
	780
	97.5
	108.4

	75
	64-QAM
	64-QAM
	64-QAM
	QPSK
	3/4
	20
	52
	4
	1040
	780
	97.5
	108.4

	76
	64-QAM
	64-QAM
	64-QAM
	16-QAM
	3/4
	22
	52
	4
	1144
	858
	107.3
	119.2


The rate-dependent parameters for optional 5 MHz, NSS = 2 MCSs with NES = 1 and UEQM of the spatial streams shall be as shown in Table 19-43p.

Table 19-43p – MCS parameters for optional 5 MHz, NSS = 2, NES = 1, UEQM
	MCS Index
	Modulation
	R
	NBPSC
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	3200 ns GI
	1600 ns GI

	
	Stream 1
	Stream 2
	
	
	
	
	
	
	
	

	33
	16-QAM
	QPSK
	1/2
	6
	52
	4
	312
	156
	9.8
	10.9

	34
	64-QAM
	QPSK
	1/2
	8
	52
	4
	416
	208
	13.0
	14.5

	35
	64-QAM
	16-QAM
	1/2
	10
	52
	4
	520
	260
	16.3
	18.1

	36
	16-QAM
	QPSK
	3/4
	6
	52
	4
	312
	234
	14.7
	16.3

	37
	64-QAM
	QPSK
	3/4
	8
	52
	4
	416
	312
	19.5
	21.7

	38
	64-QAM
	16-QAM
	3/4
	10
	52
	4
	520
	390
	24.4
	27.1


The rate-dependent parameters for optional 5 MHz, NSS = 3 MCSs with NES = 1 and UEQM of the spatial streams shall be as shown in Table 19-43q.

Table 19-43q – MCS parameters for optional 5 MHz, NSS = 3, NES = 1, UEQM
	MCS Index
	Modulation
	R
	NBPSC
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	3200 ns GI
	1600 ns GI

	
	Stream 1
	Stream 2
	Stream 3
	
	
	
	
	
	
	
	

	39
	16-QAM
	QPSK
	QPSK
	1/2
	8
	52
	4
	416
	208
	13.0
	14.5

	40
	16-QAM
	16-QAM
	QPSK
	1/2
	10
	52
	4
	520
	260
	16.3
	18.1

	41
	64-QAM
	QPSK
	QPSK
	1/2
	10
	52
	4
	520
	260
	16.3
	18.1

	42
	64-QAM
	16-QAM
	QPSK
	1/2
	12
	52
	4
	624
	312
	19.5
	21.7

	43
	64-QAM
	16-QAM
	16-QAM
	1/2
	14
	52
	4
	728
	364
	22.8
	25.3

	44
	64-QAM
	64-QAM
	QPSK
	1/2
	14
	52
	4
	728
	364
	22.8
	25.3

	45
	64-QAM
	64-QAM
	16-QAM
	1/2
	16
	52
	4
	832
	416
	26.0
	28.9

	46
	16-QAM
	QPSK
	QPSK
	3/4
	8
	52
	4
	416
	312
	19.5
	21.7

	47
	16-QAM
	16-QAM
	QPSK
	3/4
	10
	52
	4
	520
	390
	24.4
	27.1

	48
	64-QAM
	QPSK
	QPSK
	3/4
	10
	52
	4
	520
	390
	24.4
	27.1

	49
	64-QAM
	16-QAM
	QPSK
	3/4
	12
	52
	4
	624
	468
	29.3
	32.5

	50
	64-QAM
	16-QAM
	16-QAM
	3/4
	14
	52
	4
	728
	546
	34.2
	38.0

	51
	64-QAM
	64-QAM
	QPSK
	3/4
	14
	52
	4
	728
	546
	34.2
	38.0

	52
	64-QAM
	64-QAM
	16-QAM
	3/4
	16
	52
	4
	832
	624
	39.0
	43.4


The rate-dependent parameters for optional 5 MHz, NSS = 4 MCSs with NES = 1 and UEQM of the spatial streams shall be as shown in Table 19-43r.

Table 19-43r – MCS parameters for optional 5 MHz, NSS = 4, NES = 1, UEQM
	MCS Index
	Modulation
	R
	NBPSC
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	3200 ns GI
	1600 ns GI

	
	Stream 1
	Stream 2
	Stream 3
	Stream 4
	
	
	
	
	
	
	
	

	53
	16-QAM
	QPSK
	QPSK
	QPSK
	1/2
	10
	52
	4
	520
	260
	16.3
	18.1

	54
	16-QAM
	16-QAM
	QPSK
	QPSK
	1/2
	12
	52
	4
	624
	312
	19.5
	21.7

	55
	16-QAM
	16-QAM
	16-QAM
	QPSK
	1/2
	14
	52
	4
	728
	364
	22.8
	25.3

	56
	64-QAM
	QPSK
	QPSK
	QPSK
	1/2
	12
	52
	4
	624
	312
	19.5
	21.7

	57
	64-QAM
	16-QAM
	QPSK
	QPSK
	1/2
	14
	52
	4
	728
	364
	22.8
	25.3

	58
	64-QAM
	16-QAM
	16-QAM
	QPSK
	1/2
	16
	52
	4
	832
	416
	26.0
	28.9

	59
	64-QAM
	16-QAM
	16-QAM
	16-QAM
	1/2
	18
	52
	4
	936
	468
	29.3
	32.5

	60
	64-QAM
	64-QAM
	QPSK
	QPSK
	1/2
	16
	52
	4
	832
	416
	26.0
	28.9

	61
	16-QAM
	64-QAM
	16-QAM
	QPSK
	1/2
	18
	52
	4
	936
	468
	29.3
	32.5

	62
	64-QAM
	64-QAM
	16-QAM
	16-QAM
	1/2
	20
	52
	4
	1040
	520
	32.5
	36.1

	63
	64-QAM
	64-QAM
	64-QAM
	QPSK
	1/2
	20
	52
	4
	1040
	520
	32.5
	36.1

	64
	64-QAM
	64-QAM
	64-QAM
	16-QAM
	1/2
	22
	52
	4
	1144
	572
	35.8
	39.8

	65
	16-QAM
	QPSK
	QPSK
	QPSK
	3/4
	10
	52
	4
	520
	390
	24.4
	27.1

	66
	16-QAM
	16-QAM
	QPSK
	QPSK
	3/4
	12
	52
	4
	624
	468
	29.3
	32.5

	67
	16-QAM
	16-QAM
	16-QAM
	QPSK
	3/4
	14
	52
	4
	728
	546
	34.2
	38.0

	68
	64-QAM
	QPSK
	QPSK
	QPSK
	3/4
	12
	52
	4
	624
	468
	29.3
	32.5

	69
	64-QAM
	16-QAM
	QPSK
	QPSK
	3/4
	14
	52
	4
	728
	546
	34.2
	38.0

	70
	64-QAM
	16-QAM
	16-QAM
	QPSK
	3/4
	16
	52
	4
	832
	624
	39.0
	43.4

	71
	64-QAM
	16-QAM
	16-QAM
	16-QAM
	3/4
	18
	52
	4
	936
	702
	43.9
	48.8

	72
	64-QAM
	64-QAM
	QPSK
	QPSK
	3/4
	16
	52
	4
	832
	624
	39.0
	43.4

	73
	64-QAM
	64-QAM
	16-QAM
	QPSK
	3/4
	18
	52
	4
	936
	702
	43.9
	48.8

	74
	64-QAM
	64-QAM
	16-QAM
	16-QAM
	3/4
	20
	52
	4
	1040
	780
	48.8
	54.2

	75
	64-QAM
	64-QAM
	64-QAM
	QPSK
	3/4
	20
	52
	4
	1040
	780
	48.8
	54.2

	76
	64-QAM
	64-QAM
	64-QAM
	16-QAM
	3/4
	22
	52
	4
	1144
	858
	53.7
	59.6


The rate-dependent parameters for optional 2.5 MHz, NSS = 2 MCSs with NES = 1 and UEQM of the spatial streams shall be as shown in Table 19-43s.

Table 19-43s – MCS parameters for optional 2.5 MHz, NSS = 2, NES = 1, UEQM
	MCS Index
	Modulation
	R
	NBPSC
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	6400 ns GI
	3200 ns GI

	
	Stream 1
	Stream 2
	
	
	
	
	
	
	
	

	33
	16-QAM
	QPSK
	1/2
	6
	52
	4
	312
	156
	4.9
	5.4

	34
	64-QAM
	QPSK
	1/2
	8
	52
	4
	416
	208
	6.5
	7.2

	35
	64-QAM
	16-QAM
	1/2
	10
	52
	4
	520
	260
	8.1
	9

	36
	16-QAM
	QPSK
	3/4
	6
	52
	4
	312
	234
	7.3
	8.1

	37
	64-QAM
	QPSK
	3/4
	8
	52
	4
	416
	312
	9.8
	10.9

	38
	64-QAM
	16-QAM
	3/4
	10
	52
	4
	520
	390
	12.2
	13.6


The rate-dependent parameters for optional 2.5 MHz, NSS = 3 MCSs with NES = 1 and UEQM of the spatial streams shall be as shown in Table 19-43t.

Table 19-43t – MCS parameters for optional 2.5 MHz, NSS = 3, NES = 1, UEQM
	MCS Index
	Modulation
	R
	NBPSC
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	6400 ns GI
	3200 ns GI

	
	Stream 1
	Stream 2
	Stream 3
	
	
	
	
	
	
	
	

	39
	16-QAM
	QPSK
	QPSK
	1/2
	8
	52
	4
	416
	208
	6.5
	7.2

	40
	16-QAM
	16-QAM
	QPSK
	1/2
	10
	52
	4
	520
	260
	8.1
	9

	41
	64-QAM
	QPSK
	QPSK
	1/2
	10
	52
	4
	520
	260
	8.1
	9

	42
	64-QAM
	16-QAM
	QPSK
	1/2
	12
	52
	4
	624
	312
	9.8
	10.9

	43
	64-QAM
	16-QAM
	16-QAM
	1/2
	14
	52
	4
	728
	364
	11.4
	12.7

	44
	64-QAM
	64-QAM
	QPSK
	1/2
	14
	52
	4
	728
	364
	11.4
	12.7

	45
	64-QAM
	64-QAM
	16-QAM
	1/2
	16
	52
	4
	832
	416
	13
	14.5

	46
	16-QAM
	QPSK
	QPSK
	3/4
	8
	52
	4
	416
	312
	9.8
	10.9

	47
	16-QAM
	16-QAM
	QPSK
	3/4
	10
	52
	4
	520
	390
	12.2
	13.6

	48
	64-QAM
	QPSK
	QPSK
	3/4
	10
	52
	4
	520
	390
	12.2
	13.6

	49
	64-QAM
	16-QAM
	QPSK
	3/4
	12
	52
	4
	624
	468
	14.6
	16.3

	50
	64-QAM
	16-QAM
	16-QAM
	3/4
	14
	52
	4
	728
	546
	17.1
	19

	51
	64-QAM
	64-QAM
	QPSK
	3/4
	14
	52
	4
	728
	546
	17.1
	19

	52
	64-QAM
	64-QAM
	16-QAM
	3/4
	16
	52
	4
	832
	624
	19.5
	21.7


The rate-dependent parameters for optional 2.5 MHz, NSS = 4 MCSs with NES = 1 and UEQM of the spatial streams shall be as shown in Table 19-43u.

Table 19-43u – MCS parameters for optional 2.5 MHz, NSS = 4, NES = 1, UEQM
	MCS Index
	Modulation
	R
	NBPSC
	NSD
	NSP
	NCBPS
	NDBPS
	Data rate (Mb/s)

	
	
	
	
	
	
	
	
	6400 ns GI
	3200 ns GI

	
	Stream 1
	Stream 2
	Stream 3
	Stream 4
	
	
	
	
	
	
	
	

	53
	16-QAM
	QPSK
	QPSK
	QPSK
	1/2
	10
	52
	4
	520
	260
	8.1
	9

	54
	16-QAM
	16-QAM
	QPSK
	QPSK
	1/2
	12
	52
	4
	624
	312
	9.8
	10.9

	55
	16-QAM
	16-QAM
	16-QAM
	QPSK
	1/2
	14
	52
	4
	728
	364
	11.4
	12.7

	56
	64-QAM
	QPSK
	QPSK
	QPSK
	1/2
	12
	52
	4
	624
	312
	9.8
	10.9

	57
	64-QAM
	16-QAM
	QPSK
	QPSK
	1/2
	14
	52
	4
	728
	364
	11.4
	12.7

	58
	64-QAM
	16-QAM
	16-QAM
	QPSK
	1/2
	16
	52
	4
	832
	416
	13
	14.5

	59
	64-QAM
	16-QAM
	16-QAM
	16-QAM
	1/2
	18
	52
	4
	936
	468
	14.6
	16.3

	60
	64-QAM
	64-QAM
	QPSK
	QPSK
	1/2
	16
	52
	4
	832
	416
	13
	14.5

	61
	16-QAM
	64-QAM
	16-QAM
	QPSK
	1/2
	18
	52
	4
	936
	468
	14.6
	16.3

	62
	64-QAM
	64-QAM
	16-QAM
	16-QAM
	1/2
	20
	52
	4
	1040
	520
	16.3
	18.1

	63
	64-QAM
	64-QAM
	64-QAM
	QPSK
	1/2
	20
	52
	4
	1040
	520
	16.3
	18.1

	64
	64-QAM
	64-QAM
	64-QAM
	16-QAM
	1/2
	22
	52
	4
	1144
	572
	17.9
	19.9

	65
	16-QAM
	QPSK
	QPSK
	QPSK
	3/4
	10
	52
	4
	520
	390
	12.2
	13.6

	66
	16-QAM
	16-QAM
	QPSK
	QPSK
	3/4
	12
	52
	4
	624
	468
	14.6
	16.3

	67
	16-QAM
	16-QAM
	16-QAM
	QPSK
	3/4
	14
	52
	4
	728
	546
	17.1
	19

	68
	64-QAM
	QPSK
	QPSK
	QPSK
	3/4
	12
	52
	4
	624
	468
	14.6
	16.3

	69
	64-QAM
	16-QAM
	QPSK
	QPSK
	3/4
	14
	52
	4
	728
	546
	17.1
	19

	70
	64-QAM
	16-QAM
	16-QAM
	QPSK
	3/4
	16
	52
	4
	832
	624
	19.5
	22

	71
	64-QAM
	16-QAM
	16-QAM
	16-QAM
	3/4
	18
	52
	4
	936
	702
	22
	24.4

	72
	64-QAM
	64-QAM
	QPSK
	QPSK
	3/4
	16
	52
	4
	832
	624
	19.5
	21.7

	73
	64-QAM
	64-QAM
	16-QAM
	QPSK
	3/4
	18
	52
	4
	936
	702
	22
	24.4

	74
	64-QAM
	64-QAM
	16-QAM
	16-QAM
	3/4
	20
	52
	4
	1040
	780
	24.4
	27.1

	75
	64-QAM
	64-QAM
	64-QAM
	QPSK
	3/4
	20
	52
	4
	1040
	780
	24.4
	27.1

	76
	64-QAM
	64-QAM
	64-QAM
	16-QAM
	3/4
	22
	52
	4
	1144
	858
	26.8
	29.8


Annex B 
(normative)

Protocol Implementation Conformance Statement (PICS) 
proforma

B.4.19 High-throughput (HT) features

B.4.19.2 HT PHY features
Insert the following rows into B.4.19.2 as shown:
	Item
	Protocol Capability
	References
	Status
	Support

	* HTP2.3.3a
	Operation at 10 MHz
	19.3.5, 19.6
	CFah:O
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3b
	MCS 0 through MCS 7 in 10 MHz with 1600 ns guard interval (GI)
	
	
	

	HTP2.3.3b.1
	Support for 10 MHz with 1600 ns GI

MCS index 0
	19.3.5, 19.6
	HTP2.3.3a:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3b.2
	Support for 10 MHz with 1600 ns GI

MCS index 1
	19.3.5, 19.6
	HTP2.3.3a:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3b.3
	Support for 10 MHz with 1600 ns GI

MCS index 2
	19.3.5, 19.6
	HTP2.3.3a:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3b.4
	Support for 10 MHz with 1600 ns GI

MCS index 3
	19.3.5, 19.6
	HTP2.3.3a:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3b.5
	Support for 10 MHz with 1600 ns GI

MCS index 4
	19.3.5, 19.6
	HTP2.3.3a:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3b.6
	Support for 10 MHz with 1600 ns GI

MCS index 5
	19.3.5, 19.6
	HTP2.3.3a:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3b.7
	Support for 10 MHz with 1600 ns GI

MCS index 6
	19.3.5, 19.6
	HTP2.3.3a:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3b.8
	Support for 10 MHz with 1600 ns GI

MCS index 7
	19.3.5, 19.6
	HTP2.3.3a:M
	Yes ℃ No ℃ N/A ℃

	*HTP2.3.3c
	Operation at 5 MHz
	19.3.5, 19.6
	CFah:O
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3d
	MCS 0 through MCS 7 in 5 MHz with 3200 ns guard interval (GI)
	
	
	

	HTP2.3.3d.1
	Support for 5 MHz with 3200 ns GI

MCS index 0
	19.3.5, 19.6
	HTP2.3.3c:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3d.2
	Support for 5 MHz with 3200 ns GI

MCS index 1
	19.3.5, 19.6
	HTP2.3.3c:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3d.3
	Support for 5 MHz with 3200 ns GI

MCS index 2
	19.3.5, 19.6
	HTP2.3.3c:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3d.4
	Support for 5 MHz with 3200 ns GI

MCS index 3
	19.3.5, 19.6
	HTP2.3.3c:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3d.5
	Support for 5 MHz with 3200 ns GI

MCS index 4
	19.3.5, 19.6
	HTP2.3.3c:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3d.6
	Support for 5 MHz with 3200 ns GI

MCS index 5
	19.3.5, 19.6
	HTP2.3.3c:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3d.7
	Support for 5 MHz with 3200 ns GI

MCS index 6
	19.3.5, 19.6
	HTP2.3.3c:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3d.8
	Support for 5 MHz with 3200 ns GI

MCS index 7
	19.3.5, 19.6
	HTP2.3.3c:M
	Yes ℃ No ℃ N/A ℃

	*HTP2.3.3e
	Operation at 2.5 MHz
	19.3.5, 19.6
	CFah:O
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3f
	MCS 0 through MCS 7 in 2.5 MHz with 6400 ns guard interval (GI)
	
	
	

	HTP2.3.3f.1
	Support for 2.5 MHz with 6400 ns GI

MCS index 0
	19.3.5, 19.6
	HTP2.3.3e:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3f.2
	Support for 2.5 MHz with 6400 ns GI

MCS index 1
	19.3.5, 19.6
	HTP2.3.3e:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3f.3
	Support for 2.5 MHz with 6400 ns GI

MCS index 2
	19.3.5, 19.6
	HTP2.3.3e:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3f.4
	Support for 2.5 MHz with 6400 ns GI

MCS index 3
	19.3.5, 19.6
	HTP2.3.3e:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3f.5
	Support for 2.5 MHz with 6400 ns GI

MCS index 4
	19.3.5, 19.6
	HTP2.3.3e:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3f.6
	Support for 2.5 MHz with 6400 ns GI

MCS index 5
	19.3.5, 19.6
	HTP2.3.3e:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3f.7
	Support for 2.5 MHz with 6400 ns GI

MCS index 6
	19.3.5, 19.6
	HTP2.3.3e:M
	Yes ℃ No ℃ N/A ℃

	HTP2.3.3f.8
	Support for 2.5 MHz with 6400 ns GI

MCS index 7
	19.3.5, 19.6
	HTP2.3.3e:M
	Yes ℃ No ℃ N/A ℃

	HTP2.4.2a
	Values in non-HT 10 MHz channel
	19.3.6
	HTP2.3.3a:M
	Yes ℃ No ℃ N/A ℃

	HTP2.4.2b
	Values in HT 10 MHz channel
	19.3.6
	HTP2.3.3a:M
	Yes ℃ No ℃ N/A ℃


	HTP2.4.2c
	Values in non-HT 5 MHz channel
	19.3.6
	HTP2.3.3c:M
	Yes ℃ No ℃ N/A ℃

	HTP2.4.2d
	Values in HT 5 MHz channel
	19.3.6
	HTP2.3.3c:M
	Yes ℃ No ℃ N/A ℃

	HTP2.4.2e
	Values in non-HT 2.5 MHz channel
	19.3.6
	HTP2.3.3e:M
	Yes ℃ No ℃ N/A ℃

	HTP2.4.2f
	Values in HT 2.5 MHz channel
	19.3.6
	HTP2.3.3e:M
	Yes ℃ No ℃ N/A ℃

	HTP2.9.2a
	Channel allocation for 20 MHz channels at S1G
	19.3.15.3a
	CFah:O
	Yes ℃ No ℃ N/A ℃

	HTP2.9.2b
	Channel allocation for 10 MHz channels at S1G
	19.3.15.3a
	HTP2.3.3a:M
	Yes ℃ No ℃ N/A ℃

	HTP2.9.2c
	Channel allocation for 5 MHz channels at S1G
	19.3.15.3a
	HTP2.3.3c:M
	Yes ℃ No ℃ N/A ℃

	HTP2.9.2d
	Channel allocation for 2.5 MHz channels at S1G
	19.3.15.3a
	HTP2.3.3e:M
	Yes ℃ No ℃ N/A ℃

	HTP2.10.2a
	PMD transmit specification for 10 MHz channel
	19.3.21
	HTP2.3.3a:M
	Yes ℃ No ℃ N/A ℃

	HTP2.10.2b
	PMD transmit specification for 5 MHz channel
	19.3.21
	HTP2.3.3c:M
	Yes ℃ No ℃ N/A ℃

	HTP2.10.2c
	PMD transmit specification for 2.5 MHz channel
	19.3.21
	HTP2.3.3e:M
	Yes ℃ No ℃ N/A ℃

	HTP2.12.2a
	PMD receive specification for 10 MHz channel
	19.3.22
	HTP2.3.3a:M
	Yes ℃ No ℃ N/A ℃

	HTP2.12.2b
	PMD receive specification for 5 MHz channel
	19.3.22
	HTP2.3.3c:M
	Yes ℃ No ℃ N/A ℃

	HTP2.12.2c
	PMD receive specification for 2.5 MHz channel
	19.3.22
	HTP2.3.3e:M
	Yes ℃ No ℃ N/A ℃


Abstract


Submission for the P802.11ah draft, which contains modifications for the HT operation in 2.5 MHz, 5 MHz and 10 MHz channel in sub 1 GHz band (1/2, 1/4 and 1/8 clock of 20 MHz HT operation).
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