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Interpretation of a Motion to Adopt

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

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

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

The editing instructions are shown in bold italic. Four editing instructions are used: change, delete, insert, and replace. Change is used to make corrections in existing text or tables. The editing instruction specifies the location of the change and describes what is being changed by using strikethrough (to remove old material) and underscore (to add new material). Delete removes existing material. Insert adds new material without disturbing the existing material. Insertions may require renumbering. If so, renumbering instructions are given in the editing instruction. Replace is used to make changes in figures or equations by removing the existing figure or equation and replacing it with a new one. Editorial notes will not be carried over into future editions because the changes will be incorporated into the base standard.
Relevant comments and discussion
	CID
	Page
	Clause
	Comment
	Proposed Change

	466
	242.34
	23.3.8.1.4
	Need to clearly describe how the Rate and Length fields are set in L-SIG.
	Add descriptions.

	7
	242.35
	23.3.8.1.4
	Rate field in LSIG needs to be re-interpretted with downclocking
	Change to "The structure of the LSIG field is defined in 22.3.8.1.4(L-SIG definition), where the Rate field indicates the assumed data rate if the Non-TVHT portion is of 20MHz bandwidth"

	789
	242.41
	23.3.8.1.4
	LENGTH field in L-SIG was derived based on 20 MHz channel, thus we can use the general term for TVWS.
	Add following text as a second paragraph of 23.3.8.1.4 L-SIG definition.

The LENGTH field shall be set to the value given by Equation (9-12).

	68
	243.47
	23.2.9.2
	"Transmission of 20 MHz NON_HT PPDUs", it seems there is an error here. Delete 20 MHz
	clarify

	843
	243.47
	23.3.9.1
	Typo in Transmission of 20 MHz NON_HT PPDUs with more than one antenna? Is 20MHz a typo?
	Typo

	395, 541 (duplicated)
	246.44
	23.3.10.12
	"Non-HT duplicate transmission is used to transmit to TVHT STAs that may be present in a part of a channel using more than one frequency segment." Wording seems not clear.
	Maybe better say "Multiple segment non-HT duplicate transmission is used to transmit to TVHT STAs that may be present in a part of a channel."

	659
	246.47
	23.3.10.12
	Reference to Clause 22 might not be enough
	Equation in 22.3.10.12 is for 80MHz operation only. This section needs to be reviesed to remove ambiquity in the definition of NON-HT dup transmission


Discussion:
CIDs 466, 7 and 789 request clarifying how the Rate and Length fields are set in L-SIG.

CIDs 68 and 843 (editorial) request clarifying having 20MHz in front of NON_HT PPDU which looks like a typo.

CIDs 395 and 541 (duplicated) request rephrasing some text.
CID 659 requests revising section 23.3.10.12.

CIDs 789 address following issues.
Non-HT PPDU is used in TVWS. We need more explaination for this mode of operation. Non-HT PPUD is defined in Clause 18 (OFDM), and it requires changes according to TVWS channel bandwidth. 
LENGTH field in L-SIG was derived based on 20 MHz channel, thus we can use the general term for TVWS.
[image: image1.emf]
Propose: Revised for CIDs 7, 68, 395, 466, 541, 659, 789,  and 843.  Proposed editorial instructions are included in this document.
Remedy #1. TGaf Editor: Change texts in 23.1.1 as follows:
23. TV High Throughput (TVHT) PHY specification
23.1 Introduction
23.1.1 Introduction to the TVHT PHY
Clause 23 specifies the PHY entity for a TV high throughput (TVHT) orthogonal frequency division multi-plexing (OFDM) system.
Three basic channel units are defined as 6 MHz, 7 MHz or 8 MHz depending on the regulatory domain and denoted in the rest of this clause in a general bandwidth agnostic term frequency segment or TVHT_W. Sim​ilarly the following terminologies are used in the rest of this clause while exact value is depending on the regulatory domain. TVHT_2W, TVHT_W+W, TVHT_4W and TVHT_2W+2W represent two contiguous basic channel units (12 MHz, 14 MHz or 16 MHz), two non-contiguous basic channel units (6+6 MHz, 7+7 MHz, or 8+8 MHz), four contiguous basic channel units (24 MHz, 28 MHz, or 32 MHz), and two non-con​tiguous frequency sections whereby each frequency section is comprised of two contiguous basic channel units (12+12 MHz, 14+14 MHz, or 16+16 MHz), respectively.
The TVHT PHY is based solely on the VHT PHY as defined in subclauses 22.3 (VHT PLCP sublayer), 22.4 (VHT PLME), 22.5 (Parameters for VHT MCSs), and 22.6 (VHT PMD sublayer). The VHT acronym in Clause 22 is eplaced with TVHT in Clause 23 and on the Clause 18 PHY. 
All TVHT transmissions in one frequency segment shall use the 40 MHz VHT PHY defined in subclauses 22.3 (VHT PLCP sublayer), 22.4 (VHT PLME), 22.5 (Parameters for VHT MCSs), and 22.6 (VHT PMD sublayer) with a sampling clock change to fit into each of the basic channel unit bandwidths.
Table 23-3 (Timing-related parameters) describes the sampling clock for each of the basic channel units and the basic PHY parameters for transmission over one frequency segment.
For all TVHT PPDUs and Non-HT PPDUs in TVWS band, timing related parameters shall be used defined in Table 23-y (Timing-related constants in Non-HT PPDU) and frequency used parameters shall be used defined in Table 23-z (Tone location in Non-HT PPDU), phase rotation parameter 
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 shall be replaced by 
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 which is defined in Table 23-7 (Transmission mode and γk,M), and cyclic shift parameters shall be used defined in 23.3.8.1.1 (Cyclic shift definition for pre-TVHT modulated fields).
As shown in Table 23-3 (Timing-related parameters), the design is based on defining 144 OFDM tones in the 6 MHz and 8 MHz channel units and using up to tone 58 on each side of the DC tone for data and pilots, exactly matching the VHT 40 MHz PHY parameters. The 7 MHz channel unit is split into 168 tones to maintain the same tone spacing and PHY design as used for 6 MHz channels (note the ratio of 168 to 144 is identical to the ratio of 7 to 6).
Remedy #2. TGaf Editor: Change Clause 23.1.4 as follows:
23.1.4 PPDU formats

The structure of the PPDU transmitted by a TVHT STA is determined by the TXVECTOR parameters as defined in 23.2.2 (TXVECTOR and RXVECTOR parameters).

The FORMAT parameter determines the overall structure of the PPDU, and includes:

· Non-HT format (NON_HT), based on Clause 18 (Orthogonal frequency division multiplexing (OFDM) PHY specification). Support for Non-HT format is mandatory.

· TVHT format (TVHT). Support for TVHT format is mandatory.

Remedy #3. TGaf Editor:  Insert following sentence after end of Clause 23.2.4 as follows:
23.2.4 Support for NON_HT and HT formats
Transmission of HT PPDU is not supported in Clause 23. Except for Non-HT duplicate transmission defined in 23.3.10.12 (Non-HT duplicate transmission), transmission of NON_HT is not supported in Clause 23.
Non-HT duplicate transmission is based on Clause 18 (Orthogonal frequency division multiplexing (OFDM) PHY specification), unless otherwise stated in Clause 23. 

Non-HT PPDU format is same as in Figure 18-1 (PPDU frame format). Overview of the PPDU encoding process is defined in Clause 18.3.2.2 (Overview of the PPDU encoding process) except for following modifications. 
Modulation-dependent parameters for Non-HT duplicate mode in TVWS band is defined in Table 23-x (Modulation-dependent parameters for Non-HT duplicate mode in TVWS band).  Timing related parameters are defined in Table 23-3 (Timing-related parameters).  tSIGNAL in Equation (18-2) is equal to 16 multiplied by X µs where X is 7.5 for 6 MHz and 7 MHz unit channels and by 5.625 for 8 MHz channels.
The timings for preamble are increased by X where X is 7.5 for 6 MHz and 7 MHz unit channels and by 5.625 for 8 MHz channels.
Constructions of L-STF, L-LTF, and L-SIG are same as in 23.3.4.2 (Construction of L-STF), 23.3.4.3 (Construction of the L-LTF), and 23.3.4.4 (Construction of L-SIG) except for the value field parameters in L-SIG.

Interpretation of the bits R1-R4 in the SIGNAL field is modified as in Table 23-y (RATE field in L-SIG).
Table 23-x Modulation-dependent parameters for Non-HT duplicate mode in TVWS band
	Modulation
	Coding

rate

(R)
	Coded bits

per

subcarrier

(NBPSC)
	Coded

bits per

OFDM

symbol

(NCBPS)
	Data bits

per

OFDM

symbol

(NDBPS)
	Data rate

(Mb/s)

(TVWS band)

	BPSK
	1/2
	1
	48
	24
	6/X

(See Note)

	BPSK
	3/4
	1
	48
	36
	9/X

(See Note)

	QPSK
	1/2
	2
	96
	48
	12/X

(See Note)

	QPSK
	3/4
	2
	96
	72
	18/X

(See Note)

	16-QAM
	1/2
	4
	192
	96
	24/X

(See Note)

	16-QAM
	3/4
	4
	192
	144
	36/X

(See Note)

	64-QAM
	2/3
	6
	288
	192
	48/X

(See Note)

	64-QAM
	3/4
	6
	288
	216
	54/X

(See Note)

	Note: In TVWS band, X depends on regulatory domain, i.e. 7.5 for 6 MHz and 7 MHz unit channels and by 5.625 for 8 MHz channels.


Table 23-y RATE field in L-SIG
	R1-R4
	Modulation
	Coding rate

	1101
	BPSK
	1/2

	1111
	BPSK
	3/4

	0101
	QPSK
	1/2

	0111
	QPSK
	3/4

	1001
	16-QAM
	1/2

	1011
	16-QAM
	3/4

	0001
	64-QAM
	2/3

	0011
	64-QAM
	3/4


Table 23-y (Timing-related constants in Non-HT PPDU) and Table 23-z (Tone location in Non-HT PPDU) define the timing-related parameters for Non-HT format and location of occupied tones.

Table 23-y – Timing-related constants in Non-HT PPDU
	Parameter
	6 MHz
	7 MHz
	8 MHz
	Description

	NSD
	96
	96
	96
	Number of complex data numbers per BCU

	NSP
	8
	8
	8
	Number of pilot values per BCU

	NST
	104
	104
	104
	Total number of subcarriers per BCU

	∆F
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	Subcarrier frequency spacing

	TFFT
	24 µs
	24 µs
	18 µs
	IDFT/DFT period

	TGI
	6 µs = TDFT /4
	6 µs = TDFT /4
	4.5 µs = TDFT /4
	Guard interval duration


Other timing parameters are derived as in Table 18-5 (Timing-related constants) using the definition of TFFT in Table 23-y (Timing-related constants in Non-HT PPDU). Table 23-z (Tone location in Non-HT PPDU) defines the number of occupied tones and their location in all transmission modes. 0 denotes the DC tone of any contiguous segment. 
Table 23-z – Tone location in Non-HT PPDU
	Parameter
	TVHT_MODE_1
	TVHT_MODE_2C
	TVHT_MODE_2N
	TVHT_MODE_4C
	TVHT_MODE_4N
	Description

	NST
	104
	104
	104
	104
	104
	Total number of occupied subcarriers per BCU

	NTT
	104
	208
	208
	416
	416
	Total number of occupied subcarriers across all BCUs

	
	-58 to -33, -31 to -6, 6 to 31, and 33 to 58
	-130 to -105, -103 to -78, -66 to -41, -39 to -14, +14 to +39, +41 to +66, +78 to +103, and +105 to +130
	-58 to -33, -31 to -6, 6 to 31, and 33 to 58 for each BCU
	-274 to -249, -247 to -222, -210 to -185, -183 to -158, -130 to -105, -103 to -78, -66 to -41, -39 to -14, +14 to +39, +41 to +66, +78 to +103, +105 to +130, +158 to +183, +185 to +210, +222 to +247, and +249 to +274
	-130 to -105, -103 to -78, -66 to -41, -39 to -14, +14 to +39, +41 to +66, +78 to +103, and +105 to +130 for each BCU
	Location of occupied subcarriers for 6 MHz and 8 MHz channel units

	
	-58 to -33, -31 to -6, 6 to 31, and 33 to 58
	-142 to -117, -115 to -90, -78 to -53, -51 to -26, +26 to +51, +53 to +78, +90 to +115, and +117 to +142
	-58 to -33, -31 to -6, 6 to 31, and 33 to 58 for each BCU
	-310 to -285, -283 to -258, -246 to -221, -219 to -194, -142 to -117, -115 to -90, -78 to -53, -51 to -26, +26 to +51, +53 to +78, +90 to +115, +117 to +142, +194 to +219, +221 to +246, +258 to +283, and +285 to +310
	-142 to -117, -115 to -90, -78 to -53, -51 to -26, +26 to +51, +53 to +78, +90 to +115, and +117 to +142 for each BCU
	Location of occupied subcarriers for 7 MHz


Refer to Table 22-6 (Frequently used parameters) for parameters definition. The definitions in the table are applicable to Clause 23 with the exception that in each transmission mode in Clause 23 NCBPSSI= NCBPSS for SU and MU PPDUs.
Remedy #4. TGaf Editor: Change Clause 23.3.8.1.4 as follows:
23.3.8.1.4 L-SIG definition
The L-SIG field is used to communicate data rate and length information. The structure of the L-SIG field is defined in 22.3.8.1.4 (L-SIG definition).
In a VHT PPDU, the RATE field shall be set to 1101. In a non-HT duplicate PPDU, the RATE field is defined in Table 23-y RATE field in L-SIG using the L_DATARATE parameter in the TXVECTOR.
The LENGTH field shall be set to the value given by Equation (9-12).
The time domain waveform of the L-SIG field in each frequency segment is specified in Equation (22-21) using N20MHz= 2, where 
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 is replaced by 
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 as defined in Table 23-7 (Transmission mode and) and NSRwith the rest of the variables as specified in 23.3.7 (Mathematical description of signals).
Remedy #5. TGaf Editor: Change Clause 23.3.9.1 as follows:
23.3.9.1 Transmission of 20 MHz NON_HT PPDUs with more than one antenna
A TVHT STA that transmits a NON_HT PPDU shall apply the cyclic shifts defined in 23.3.8.1.1 (Cyclic shift definition for pre-TVHT modulated fields) for L-STF, L-LTF, and L-SIG and VHT-SIG-A fields of the PPDU.
Remedy #6. TGaf Editor:  Change Clause 23.3.10.12 as follows:
23.3.10.12 Non-HT duplicate transmission

When the TXVECTOR parameter FORMAT is NON_HT and the TXVECTOR parameter NON_HT_MODULATION is NON_HT_DUP_OFDM, the transmitted PPDU shall be a non-HT duplicate. Multiple BCUs non-HT duplicate transmission is used to transmit to TVHT STAs that may be present in a part of a channel.Non-HT duplicate transmission is used to transmit to TVHT STAs that may be present in a part of a channel using more than one frequency segment. 
For non-HT duplicate transmission, the Data field shall be as defined in section 22.3.10.12 (Non-HT duplicate transmission), replacing VHT with TVHT and references to section 22 with references to section 23, using the parameter values as in Table 23-10 (Parameters for Non-HT duplicate transmissions).follows
The Data field shall be as defined by Equation (22-99) with following modifications. N20MHz is defined in Table 23-10 (Parameters for Non-HT duplicate transmissions). 
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 represents the cyclic shift of the transmit chain iTX and is defined in 23.3.8.1.1 (Cyclic shift definition for pre-TVHT modulated fields). 
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 is defined in Table 23-10 (Parameters for Non-HT duplicate transmissions).
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In addition, the parameter 
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 is replaced by 
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 as defined in Table 23-7 (Transmission mode and γk,M).
For a non-contiguous TVHT_W+W or TVHT_2W+2W non-HT duplicate transmission, data transmission in each frequency segment shall be as defined for a TVHT_W or TVHT_2W non-HT duplicate transmission, respectively.
Abstract


Proposed modification for Non-HT duplicate mode.
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