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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

	481
	54.30
	8.4.2.173
	The introduction of the TVHT Op element complicates things. The VHT Op element already contains similar fields. For other cases, we have redefined the meanings of those fields so that the TVHT STA can use the same elements. This time, a different choice was made. Why? It looks like every field present here is also available in the VHT Op IE – so why not redefine those fields again, like in the other cases? And again, if the new element is to stay, then there needs to be some matching 
ehavioural language that explains what happens to the similar values in the VHT Op IE upon reception, or if a TVHT STA does NOT include the VHT OP IE in beacons, etc.
	Solve the TVHT OP IE  problem – prefer to reuse the existing VHT OP IE.

	509
	54.30
	8.4.2.173
	The TVHT Operation IE question.

We should do the same with this as with TVHT MIMO Control - TVHT should really be a variant of the existing VHT Op IE if we want this to be correctly and easily specified. Now of course, the whole idea of having frequency-dependent intperpretation of bits in a field is sort of stinky, but as it stands, the draft is not working. In order to remove the stinkiness, i might suggest finding one reserved bit in the VHT Op IE and making that the TVHT/VHT variant switch bit. Note that there are quite a few places in the baseline that refer to VHT OP IE that have not been correctly modified for TVHT operation.
	Create a TVHT variant of the VHT Operation IE so that we can avoid having to update locations in the baseline that refer to VHT Operation IE. Pay attention to instances of explicit channel BW values. See if you can find a single reserved bit in the VHT OP IE to use as the TVHT/VHT indicator bit - actually, all that you have to do is use some of the reserved channel width field values and you are done. Might be more complicated because there are additional fields in the TVHT OP IE. Maybe we still need the TVHT OP IE, but we should definitely update the VHT OP IE as suggested, because see as just one example, how 9.7.5.6 in the baseline refers to VHT OP IE and the TGaf draft has not modified that subclause, so the VHT OP IE had better get things right for TVHT within the VHT OP IE. Requires including 8.4.2.161 in the draft.


Discussion:
CIDs 481 and 509 requests modifying VHT Operation IE. Proposed resolution, indeed, can solve many problems caused by redefining many things for TVHT Operation IE; however it requires modifying TGac draft. Moreover, there is some modification on channelization. Thus, we need to think about whether VHT Operation IE can be used for TVHT Operation IE.
We need to discuss these comments first. If this comment is rejected, then we can discuss following proposed comment resolutions. Some of the following proposed resolution will be changed if the proposed remedy in CID 481 and 509 are accepted.
	CID
	Page
	Clause
	Comment
	Proposed Change

	143
	54.56
	8.4.2.173
	The "secondary channel offset" and "channel width" fields can be packed together, saving one octet.
	Pack these two fields into the same octet.

	719
	55.00
	8.4.2.173
	Problems with channel offset.
	Offset cocept here won't work for W+W or 2W+2W.  Better to use Secondary Channel Number.  Then Secondary Channel may be Contiguous or non-contiguous using same descriptor.  Rewrite this section and all related sections.

	788
	54.50
	8.4.2.173
	There are some mismatches in channelization in 8.4.2.173 (TVHT Operation element), 23.3.7 Mathematical description of signals, and 23.3.14 (Channelization).  Moreover, there are some editorial errors in Draft 2.0 compare with accepted contribution 11-12/0809r5.

1. Secondary channel offset is not used.

2. dot11CurrentChannelCenterFrequencyIndex0 is proposed as a lowest TV channel index containing primary channel, and dot11CurrentChannelCenterFrequencyIndex1 is proposed as a lowest TV channel index which is not containing primary channel in accepted contribution 11-12/0809r5. In this contribution, we made a modification based on this assumption.

3. According to the Equation (23-8), the Channel starting frequency is the center frequency of the channel for index 1. For example, the center frequency of U.S.A. TV channel 2 is 57 MHz. The center frequency of U.S.A. TV cahnnel 2 is obtained by Equation (23-8) as follows: Channel center frequency [MHz] = Channel starting frequency  + W  ├ù dot11CurrentChannelCenterFrequencyIndex + ChannelCenterFrequencyCorrection = (0.045x 1000) + 6 x 2 + 0 = 57 MHz.
	Modify text as proposed in 11-12/1012 or its latest revision.

	144
	55.06
	8.4.2.173
	Why do you need both primary channel number and two center frequency fields?
	Remove one of these fields.

	279
	55.13
	8.4.2.173
	Is it really necessary to spend 1 octet on indicating whether the secondary channel is above or below?
	Clarify

	326
	55.13
	8.4.2.173
	Is Secondary Channel Offset necessary? If the channelization is well defined, identifying the primary channel should tell you where the secondary channel is. The only reason this was needed in 11n was for the 2.4 GHz band where there are overlapping channels. In the 5 GHz band, 40 MHz channels are non-overlapping and selecting the primary tells you where the secondary is.
	Remove Secondary Channel Offset field.

	781
	55.19
	8.4.2.173
	Secondary Channel Offset is not used in channelization section.
	Delete Secondary Channel Offset in Table 8-183aa, and Figure 8-401ck. Modify the size of TVHT Operation Information in Figure 8-401cj, and modify the size of TVHT Operation IE.

	784
	55.59
	8.4.2.173
	Number of spatial stream is limited to 4 in Clause 23.
	1. Modify size of TVHT Basic MCS Set to 1 Octet in figure 8-401cj.

2. Modify "Length of indicated element (in octets)" of "TVHT Operation" in Table 8-54 (Element IDs) to 8.

3. Modify texts in line 57-61 of page 55 as follows:

The TVHT Basic MCS Set field indicates the MCSs for each number of spatial streams in TVHT PPDUs that are supported by all TVHT STAs in the BSS (including IBSS). The TVHT Basic MCS Set field is a bitmap of size 8 bits; each 2 bits indicates the supported MCS set for Nss from 1 to 4. The TVHT Basic MCS Set field is defined as B0-B7 of Rx MCS Map subfield in 8.4.2.160.3 (VHT Supported MCS Set field).

	638, 981 (Duplicated)
	76.52
	10.41.1
	"A TVHT STA shall determine the channelization using the TVHT Operation element TVHT Operation Information field Channel Center Frequency Segment 0 and Channel Center Frequency Segment 1 and Primary Channel offset and Secondary Channel Offset subfields (see 23.3.14 (Channelization))." This sentence is hard to parse.
	Please rewrite the sentence to make it clearer.

	152
	76.53
	10.41.1
	"A TVHT STA shall determine the channelization using" - determine is ambiguous.  Is it determining the channelization for itself or others,  and does "using" include "transmitting" or "receiving".
Further "determine its channelization" is clear enough as an informative statement,  but as a normative
one,  does not relate to any defined interface.
	Recommend adapting such statements to a framework:

"A <type of STA> STA that <type of event> shall <do stuff>".
For example:  A non-AP STA that receives a frame containing a TVHT Operation element shall <PHY interface for setting channelization> based on the Channel Center Frequency Segment 0 and Channel Center Frequency Segment 1 and Primary Channel offset and Secondary Channel offset subfields (see 23.3.14 (Channelization)).

	639
	76.62
	10.41.1
	"A TVHT STA that is a member of a TVHT BSS shall not transmit a TVHT_W TVHT PPDU on a channel other than the primary TVHT_W channel of the BSS..."  The use of double-negative in the sentence is unnecessary.
	Change the sentence to "A TVHT STA that is a member of a TVHT BSS shall only transmit a TVHT PPDU on the primary TVHT_W channel of the BSS,..."

	786
	76.62
	10.41.1
	There are two TVHT_W PPDUs, i.e. TVHT_W TVHT PPDU and TVHT_W NON_HT PPDU. However, only there is a rule for TVHT_W TVHT PPDU. TVHT_2W, TVHT_W+W, TVHT_4W, and TVHT_2W+2W PPDUs have similar situation.
	Delete TVHT in front of PPDU in 10.41.1.

	982
	76.62
	10.41.1
	"A TVHT STA that is a member of a TVHT BSS shall not transmit a TVHT_W TVHT PPDU on a channel other than the primary TVHT_W channel of the BSS..."  The use of double-negative in the sentence is unnecessary.
	Change the sentence to "A TVHT STA that is a member of a TVHT BSS shall only transmit a TVHT PPDU on the primary TVHT_W channel of the BSS,..."

	601
	238.00
	23.3.7
	f_{PW,idx} is an index. Then the center frequency expressions should be f_{CH,start} + W*f_{PW,idx} and f_{CH, start} + W*f_{SW,idx}, respectively.
	The center frequencies of the primary and seondary TVHT_W channels need to be modified

	602
	238.00
	23.3.7
	Similarly, f_{P2W,idx} is an index. Then the center frequency expressions of the primary and secondary channels should be f_{CH,start} + W*f_{P2W,idx}, f_{CH, start} + W*f_{S2W,idx}
	The center frequencys of the primary and seondary TVHT_2W channels should be modified

	472
	238.26
	23.3.7
	Why is W defined here, where there is no use of the variable?
	Move definition of W to the top of the PHY clause and maybe even to clause 4 because W is used back in 8 and 9 - and rename it to BCW.

	473
	247.52
	23.3.14
	Yet another definition for W.
	Have a single location for a single definition of W - put it in clause 4 and create a value/set of values for both TVHT and VHT which is not also a TVHT STA. Rename W to BCW.

	600
	238.51
	23.3.7
	Do the TVHT_MODE_4C and TVHT_MODE_4N operation modes need to be present here? The paragraph below is showing the indices of the primary TVHT_W channel and the secondary TVHT_W channel.
	Remove TVHT_MODE_4C and TVHT_MODE_4N

	264
	238.52
	23.3.7
	The primary channel location should not have unit MHz
	remove unit MHz

	746
	238.65
	23.3.7
	If we're calculating index values in (23-3) and (23-4) should we not multiply by TVHT_W to get MHz in the text? (also p238 l 52, p 238 l 55 and p 239 l 2)
	Clarify

	654
	239.06
	23.3.7
	Equations 23-3 and 23-4 need to be fixed
	Definition of dot11CurrentChannelCenterFrequencyIndex is changed in Table 23-11 (I've another comment as the change is not reflected). In addition to this, TVHT channels center frequencies changes in steps of 6/7/8 MHz. Hence, the center of two (or four) channels does not correspond to an integer channel index.

	655
	239.32
	23.3.7
	f_c,idx0 is invalid in Table 23-5.
	f_c,idx0 does not corresponds to the center frequency of the channel. Table 23-5 has invalid entries. Don't have a fix currently.

	658
	239.32
	23.3.7
	Tabel 23-5 uses same parameters for dot11CurrentChannelBandwidth and CH_BANDWIDTH
	Use correct naming.

	785
	243.10
	23.3.8.2.3
	Value of 2 and 3 of B0-B1 (BW) in TVHT-SIG-A1 are used for TVHT_MODE_2C or TVHT_MODE_2N and TVHT_MODE_4C or TVHT_MODE_4N, respectively. We need a rule for distinguish those two parameters.
	Modify text as proposed in 11-12/1012 or its latest revision.

	660
	23.3.14
	Definition of dot11CurrentChannelCenterFrequencyIndex is not copied from 11-12-0809-r5.
	Copy correct table (23-11) from the PHY submission 11-12-0809-r5 .
	23.3.14

	750
	247.52
	23.3.14
	"bandwidth" probably better than "value" of frequency segment
	Replace "Let W be the value in MHz" with "Let W be the bandwidth in MHz" (and make W italics)

	848
	248.00
	23.3.14
	From the examples below equation (23-9), it seems that the "channelcenterfrequencycorrection" should be modified.
	ChannelCenterFrequencyCorrection is 0 for TVHT_MODE_1 and TVHT_MODE_2N; 0.5*TVHT_W for TVHT_MODE_2C and TVHT_MODE_4N; 1.5*TVHT_W for TVHT_MODE_4C

	283
	247.52
	23.3.14
	What is the "value in MHz of a frequency segment"?
	"width"?

	849
	248.00
	23.3.14
	dot11ChannelStartingFactor is not defined for TVWS operation
	dot11ChannelStartingFactor needs to be defined

	852
	248.00
	23.3.14
	Assume that the starting frequency 389MHz, the center frequency of 12MHz channel, 482MHz can be obtained. But the primary 6MHz channel center, 485MHz, cannot be obtained via Eqn. 23-9 for the given number. What Channel starting frequency is assumed in the calculation?
	Please clarify the method for calculating the center primary channel frequency.

	661
	248.15
	23.3.14
	Equation 23-9 has extra term
	Remove the term "ChannelCenterFrequencyCorrection" from the equation. Please refer to 11-12-0809-r5.

	850, 851 (duplicated)
	248.45
	23.3.14
	The center frequency of the primary channel cannot be obtained via Eqn (23-9)
	Calculating the center primary channel frequency is not well clarified.

	782
	55.19
	8.4.2.173
	Field size of "Secondary Channel Offset" is 1 Octet. Thus, the value is from 0 to 255.
	Modify text in row "Secondary Channel Offset" and column "Encoding" of Table 8-183aa (TVHT Operation Information subfields) as follows:

Set to 1 (SCA) if the secondary channel is above the primary channel.

Set to 3 (SCB) if the secondary channel is below the primary channel.

Set to 0 (SCN) if no secondary channel is present.

The value 2 and 4-255 are is reserved.


Discussion: CIDs 143 and 719 request merging “secondary channel offset” and “channel width” into one field or modifying it, however, “secondary channel offset” is not used in channelization of TGaf.
CIDs 279 and 782 requests clarifying one octet secondary channel offset.

CIDs 326 and 781 request removing secondary channel offset field.

CID 144 requests deleting one of “primary channel number” and “two center frequency fields”, however, according to current TGaf channelization rule, these three fields are used for indicating two frequency segement (or frequency section in TGaf) and primary channel.

CIDs 152, 638, 639, 786, 981 and 982 request rewritting some sentence to make it clearer.

CIDs 601, 602, 654, 655 and 746 request clarifying center frequency equation.

CIDs 472 and 473 requests changing W to BCW. Instead, we can use TVHT_W or BCU (basic channel unit).

CID 600 requests deleting TVHT_MODE_4C and TVHT_MODE_4N for primary TVHT_W and secondary TVHT_W channel. There are some confusion caused by having TVHT_x and TVHT_MODE_y. In this case, I guess it should be referring bandwidth.
CID 264 requests deleting unit MHz in primary channel location, but it is a center frequency of the primary channel, thus it needs unit.

CID 658 requests correcting naming, but it is correct naming.

CID 660 requests correcting dot11CurrentChannelCenterFrequencyIndex definition.

CIDs 283 and 750 request clarifying “value in MHz,” which is “bandwidth in MHz.” However, we don’t need to define it again. (See comment 472 and 473)

CID 848 requests modifying channelcenterfrequencycorrection according to the example. (And proposed resolution is correct.)

CID 849 requests adding definition of “dot11ChannelStartingFactor.” However, in TGaf, the channelization is not using that parameter instead it uses “Channel starting frequency.”
CID 852 requests clarifying channel starting frequency.

CID 661 requests correcting equation 23-9. (And proposed resolution is correct.)

CIDs 850 and 851 (duplicated) request clarifying center frequency of primary channel. (It can be clarified by clarifying channel starting frequency.)
CIDs 784, 785 and 788 address following issues.
Issue 1. There are no definitions for frequency segment and frequency section. Also, in VHT, frequency segment is defined as a contiguous block of spectrum used by a transmission. However, in TVHT, frequency segement is used for a basic band unit. Instead, "frequency section" in Tgaf is similar to "frequency segment" in Tgac. 
Here is the proposal for this. (For frequency segment, use same definition.) 
Channel width 1(CW1): A station (STA) dependant single channel bandwidth. In case of TV high throughput (TVHT) STA, this represents 6, 7 or 8 MHz depending on regulatory domain. Other than this STA, this represents 20 MHz. 


Issue 2. There are some mismatches in channelization in 8.4.2.173 (TVHT Operation element), 23.3.7 Mathematical description of signals, and 23.3.14 (Channelization).  Moreover, there are some editorial errors in Draft 2.0 compare with accepted contribution 11-12/0809r5.

1. Secondary channel offset is not used.

2. dot11CurrentChannelCenterFrequencyIndex0 is proposed as a lowest TV channel index containing primary channel, and dot11CurrentChannelCenterFrequencyIndex1 is proposed as a lowest TV channel index which is not containing primary channel in accepted contribution 11-12/0809r5. In this contribution, we made a modification based on this assumption.
3. According to the Equation (23-8), the Channel starting frequency is the center frequency of the channel for index 1. For example, the center frequency of U.S.A. TV channel 2 is 57 MHz. The center frequency of U.S.A. TV cahnnel 2 is obtained by Equation (23-8) as follows: Channel center frequency [MHz] = Channel starting frequency  + W  × dot11CurrentChannelCenterFrequencyIndex + ChannelCenterFrequencyCorrection = (0.045x 1000) + 6 x 2 + 0 = 57 MHz. 
Issue 3. Number of spatial stream is limited to 4 in Clause 23. But in some places, 8 streams are assumed.
Issue 4. Value of 2 and 3 of B0-B1 (BW) in TVHT-SIG-A1 are used for TVHT_MODE_2C or TVHT_MODE_2N and TVHT_MODE_4C or TVHT_MODE_4N, respectively. We need a rule for distinguish those two parameters.

Here is the proposal for this.

	Table 10-20 - TVHT BSS operating channel width

	TVHT Operation element Channel Width field
	BSS operating channel width
	B0-B1 (BW) in TVHT-SIG-A1
	PPDU type

	0
	CW1TVHT_W
	1
	TVHT_MODE_1

	1
	CW2TVHT_2W
	1
	TVHT_MODE_1

	
	
	2
	TVHT_MODE_2C

	2
	CW1+1TVHT_W+W
	1
	TVHT_MODE_1

	
	
	2
	TVHT_MODE_2N

	3
	CW4TVHT_4W
	1
	TVHT_MODE_1

	
	
	2
	TVHT_MODE_2C

	
	
	3
	TVHT_MODE_4C

	4
	CW2+2TVHT_2W+2W
	1
	TVHT_MODE_1

	
	
	2
	TVHT_MODE_2C

	
	
	3
	TVHT_MODE_4N


Issue 5. There are two TVHT_W PPDUs, i.e. TVHT_W TVHT PPDU and TVHT_W NON_HT PPDU. However, only there is a rule for TVHT_W TVHT PPDU. TVHT_2W, TVHT_W+W, TVHT_4W, and TVHT_2W+2W PPDUs have similar situation. 
Simply delete TVHT in front of PPDU can solve the problem.
Issue 6. There is no definition of "W", "2W", "W+W", "4W" or "2W+2W". Instead, we need to use CW1, CW2, CW1+1, CW4, or CW2+2.
Propose: Revised for CIDs 152, 279, 283, 326, 472, 473, 600, 601, 602, 638, 639, 654, 655, 660, 661, 746, 750, 781, 782, 784, 785, 796, 788, 848, 849, 850, 851, 852, 981 and 982. Proposed editorial instructions are included in this document. Rejected for CIDs 143 and 719 since “secondary channel offset” is not used in TGaf channelization. Rejected for CID 144 since these three fields are used for indicating two frequency segement (or frequency section in TGaf) and primary channel. Rejected for CID 264 since it is a center frequency of the primary channel, thus it needs unit. Rejected for CID 658 since it is in different place (one is in TVHT Operation element and the other is in TXVECTOR/RXVECTOR parameter.)




Remedy #1. TGaf Editor: Delete text in 8.4.6.3a TVHT variant as follows:
8.2.4.6.3a TVHT variant
See 8.2.4.6.3 (VHT variant) with 20 MHz replaced with 'reserved', 40 MHz replaced with W, 80 MHz with 2W and W+W, 160 MHz with W and 2W+2W.
Remedy #2. TGaf Editor: Change text in 8.4.2.1 General as follows:
Table 8-54—Element IDs

	Information element
	Element ID
	Length (in octets)
	Extensible

	TVHT Operation (see 8.4.2.173 (TVHT Operation element))
	< ANA >
	97
	Yes


Remedy #3. TGaf Editor: Delete text in 8.4.1.47a TVHT MIMO Control field as follows:
8.4.1.47 a TVHT MIMO Control field
See 8.4.1.47 (VHT MIMO Control field) with 20 MHz replaced with 'reserved', 40 MHz replaced with W, 80 MHz with 2W and W+W, 160 MHz with 4W and 2W+2W.
Remedy #4. TGaf Editor: Delete text in 8.4.1.50a TVHT Operating Mode field as follows:
8.4.1.50 a TVHT Operating Mode field
See 8.4.1.50 (Operating Mode field) with 20 MHz replaced with 'reserved', 40 MHz replaced with W, 80 MHz with 2W and W+W, 160 MHz with 4W and 2W+2W.
Remedy #5. TGaf Editor: Change text in subclause 8.4.2.173 text as follows:
8.4.2.173 TVHT Operation element

The operation of TVHT STAs in the BSS is controlled by the TVHT Operation element. The format of the TVHT Operation element is defined in Figure 8-401cj (TVHT Operation element format)401cl (WSM element format). 
	
	Element ID
	Length
	TVHT Operation Information
	TVHT Basic MCS Set

	Octets:
	1
	1
	54
	21

	Figure 8-401cj - TVHT Operation element format


The Element ID field is set to the value for TVHT Operation element defined in Table 8-53 (Element IDs).
The structure of the TVHT Operation Information field is defined in Figure 8-401ck (TVHT Operation information field)431k (RLQP Channel Power Management format). 

	
	Primary Channel Number
	Seconday Channel Offset
	Channel Width
	Channel Center Frequency

Segment 0(#4322)
	Channel Center Frequency

Segment 1

	Octets:
	1
	1
	1
	1
	1


Figure 8-401ck - TVHT Operation Information field
The subfields of the TVHT Operation Information field are defined in Table 8-183aaaf1 (TVHT Operation Information subfields). 
	Table 8-183aa - TVHT Operation Information subfields

	Field
	Definition
	Encoding

	Primary Channel Number
	Indicates the channel number of the primary channel. (see 10.41.1 (Basic TVHT BSS functionality)).
	Channel number of the primary channel.

	Secondary Channel Offset
	Indicates the offset of the secondary channel relative to the primary channel.
	Set to 1 (SCA) if the secondary channel is

above the primary channel

Set to 3 (SCB) if the secondary channel is

below the primary channel

Set to 0 (SCN) if no secondary channel is present

The value 2 is reserved.

	Channel Width
	This field defines the BSS operating channel width (see 10.41.1 (Basic TVHT BSS functionality)).
	Set to 0 for CW1TVHT_W operating channel width.

Set to 1 for CW2TVHT_2W operating channel width.

Set to 2 for CW1+1TVHT_W+W operating channel width.

Set to 3 for CW4TVHT_4W operating channel width.

Set to 4 for CW2+2TVHT_2W+2W operating channel width.

Values in the range 5 to 7255 are reserved.

	Channel Center Frequency Segment 0(#4322)
	Defines the channel center frequency for a CW1TVHT_W and CW2TVHT_2W and CW4TVHT_4W TVHT BSS and the segment 0(#4322) channel center frequency for a CW1+1TVHT_W+W and CW2+2TVHT_2W+2W TVHT BSS. See 23.3.14 (Channelization).
	For CW1TVHT_W or CW2TVHT_2W or CW4TVHT_4W operating channel width, indicates the center frequency of lowest TV channel center frequency index for the CW1TVHT_W or CW2TVHT_2W or CW4TVHT_4W channel on which the TV White Space BSS operates. 

For CW1+1TVHT_W+W or CW2+2TVHT_2W+2W operating channel width, indicates the lowest TV channel index in the segmentchannel center frequency index for the CW1TVHT_W or CW2TVHT_2W channel of frequency segment 0 on which the TVHT BSS operates. 

Reserved otherwise.

	Channel Center Frequency Segment 1(#4322)
	Defines the segment 1(#4322) channel center frequency for a CW1+1TVHT_W+W and CW2+2TVHT_2W+2W TVHT BSS. See 23.3.14 (Channelization).
	For a CW1+1TVHT_W+W or CW2+2TVHT_2W+2W operating channel width, indicates the lowest TV channel index channel center frequency index of the CW1TVHT_W or CW2TVHT_2W channel of frequency segment 1 on which the TVHT BSS operates. 

Reserved otherwise.


The TVHT Basic MCS Set field indicates the MCSs(#4323) for each number of spatial streams in TVHT PPDUs that are supported by all TVHT STAs in the BSS (including IBSS). The TVHT Basic MCS Set field is a bitmap of size 816 bits; each 2 bits indicates the supported MCS set for Nss from 1 to 84. The TVHT Basic MCS Set field is defined as B0-B7 of Rx MCS Map subfield in 8.4.2.160.3 (VHT Supported MCS Set field).
Remedy #6. TGaf Editor: Modify text in 10.41 as follows: (#2123)
10.41 TVHT BSS operation

10.41.1 Basic TVHT BSS functionality

The STA that is creating the BSS shall be able to receive and transmit at each of the MCS values listed in the TVHTBSSBasicMCSSet and TVHTOperationalMCSSet.(#4016)
A TVHT AP declare their(#4680) channel width capability (#5018)in the Supported Channel Width Set subfield of the TVHT Capabilities element TVHT Capabilities Info field(#4707) as described in 8.4.2.160.2 (TVHT Capabilities Info field).

(#5025)A TVHT AP (#4680)shall set the Channel Width subfield in the TVHT Operation element TVHT Operation Information field(#4707) to indicate the BSS operating channel width and transmitted PPDU type depending on value of B0-B1 in TVHT-SIG-A1 field as shown in Table 10-20 (TVHT BSS operating channel width).

	Table 10-20 - TVHT BSS operating channel width

	TVHT Operation element Channel Width field
	BSS operating channel width
	B0-B1 (BW) in TVHT-SIG-A1
	PPDU type

	0
	CW1TVHT_W
	1
	TVHT_MODE_1

	1
	CW2TVHT_2W
	1
	TVHT_MODE_1

	
	
	2
	TVHT_MODE_2C

	2
	CW1+1TVHT_W+W
	1
	TVHT_MODE_1

	
	
	2
	TVHT_MODE_2N

	3
	CW4TVHT_4W
	1
	TVHT_MODE_1

	
	
	2
	TVHT_MODE_2C

	
	
	3
	TVHT_MODE_4C

	4
	CW2+2TVHT_2W+2W
	1
	TVHT_MODE_1

	
	
	2
	TVHT_MODE_2C

	
	
	3
	TVHT_MODE_4N


A TVHT non-AP STA that receives a frame containing a TVHT Operation element shall determine the channelization based onusing the TVHT Operation element TVHT Operation Information field Channel Center Frequency Segment 0(#4322) and, Channel Center Frequency Segment 1(#4322) and Primary Channel offset and Secondary Channel offset subfields of the TVHT Operation Information field(see 23.3.14 (Channelization)).(#4707)
A TVHT AP shall set the TVHT Operation element TVHT Operation Information field Secondary Channel Offset subfield as appropriate to the secondary TVHT_W channel, if the BSS operating channel width is more than TVHT_W.(#4707)
A TVHT STA that is a member of a TVHT BSS shall not only transmit a TVHT_MODE_1TVHT_W TVHT PPDU on a channel other than the primary TVHT_W channel of the BSS, except for a TVHT_MODE_1TVHT_W TVHT PPDU transmission on an off-channel TDLS direct link.

A TVHT STA that is a member of a TVHT BSS with a CW2TVHT_2W, CW4TVHT_4W or CW1+1TVHT_W+W operating channel width shall not transmit a TVHT_MODE_2CTVHT_2W or TVHT_MODE_2NTVHT_W+W TVHT PPDU that does not use the primary CW1TVHT_W channel and the secondary CW1TVHT_W channel of the BSS, except for a TVHT_MODE_2CTVHT_2W, TVHT_MODE_4CTVHT_4W or TVHT_MODE_2NTVHT_W+W TVHT PPDU transmission on an off-channel TDLS direct link.
A TVHT STA that is a member of a TVHT BSS with a CW4TVHT_4W or CW2+2TVHT_2W+2W operating channel width shall not transmit a TVHT_MODE_4CTVHT_4W or TVHT_MODE_4NTVHT_2W+2W TVHT PPDU that does not use the primary CW2TVHT_2W channel and the secondary CW2TVHT_2W channel of the BSS, except for a TVHT_MODE_4CTVHT_4W or TVHT_MODE_4NTVHT_2W+2W TVHT PPDU transmission on an off-channel TDLS direct link.(#5022)
A TVHT STA shall not transmit to a TVHT STA using a bandwidth that is not indicated as supported in the Supported Channel Width Set subfield in(#4707) the TVHT Capabilities element or Operating Mode Notification fame recently received from that TVHT STA. 

Except in the case of a TDLS off-channel direct-link (which is independently constrained by 10.22.6.3), a STA shall not transmit a PPDU with a TXVECTOR parameter CH_BANDWIDTH indicating a channel bandwidth that is wider than the BSS operating channel width.
Remedy #7. Modify Clause 23.3.7 as follows:
23.3.7 Mathematical description of signals

For a description of the conventions used for the mathematical description of the signals, see 18.3.2.5 (Mathematical conventions in the signal descriptions).

For all TVHT PPDU transmission modes the signal is transmitted on subcarriers as defined in Table 23-4 (Tone location).
Let

fc,idx0 =  dot11CurrentChannelCenterFrequencyIndex0(#4322) (see Table 23-11 (Fields to specify TVHT channels)

fc,idx1 = dot11CurrentChannelCenterFrequencyIndex1(#4322) (see Table 23-11 (Fields to specify TVHT channels)
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dot11CurrentPrimaryChannel (see Table 23-11 (Fields to specify TVHT channels) and where TVHT_W refers to a basic channel unit of 6 MHz,7 MHz or 8 MHz)
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Channel starting frequency given in the operation class (Annex E)
When dot11CurrentChannelBandwidth is CW1, CW2, CW1+1, CW4, or CW2+2In operation TVHT_MODE_1, TVHT_MODE_2C, TVHT_MODE_2N, TVHT_MODE_4C, and TVHT_MODE_4N, 
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 and  fc,idx0 shall have the relationship specified in Equation (23-1) 
fPW,idx = fc,idx0+ nPW [image: image4.wmf]f
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(23-1)
where 
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When dot11CurrentChannelBandwidth is CW1, CW2, CW1+1, CW4 or CW2+2In operation TVHT_MODE_2C, TVHT_MODE_2N, TVHT_MODE_4C, and TVHT_MODE_4N,
· The primary CW1TVHT_W channel is the channel with CW1TVHT_W bandwidth centered at 
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 MHz, where fPW,idx is given in Equation (23-1).
When dot11CurrentChannelBandwidth is CW2, CW4, or CW2+2,
· The secondary CW1TVHW_W channel is the channel with CW1TVHT_W bandwidth centered at 
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(23-2)
When dot11CurrentChannelBandwidth is CW1+1,
· The secondary CW1 channel is the channel with CW1 bandwidth centered at 
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 MHz, where fSW,idx is given in Equation (23-x)
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When dot11CurrentChannelBandwidth is CW2, CW4, or CW2+2,
In operation TVHT_MODE_4C and TVHT_MODE_4N
· The primary CW2TVHT_2W channel is the channel with CW2TVHT_2W bandwidth centered at 
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· The secondary CW2TVHT_2W channel is the channel with CW2TVHT_2W bandwidth centered at 
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(23-3)
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When dot11CurrentChannelBandwidth is CW4,
· The secondary CW2 channel is the channel with CW2 bandwidth centered at 
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(23-4)
When dot11CurrentChannelBandwidth is CW2+2,
· The secondary CW2 channel is the channel with CW2 bandwidth centered at 
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 MHz, where fSW,idx is given in Equation (23-x)

The transmitted signal is described in complex baseband signal notation. The actual transmitted signal is related to the complex baseband signal by the relation shown in Equation (22-7) in Clause 22. [image: image32.wmf]f
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represents the center frequency of the PPDU transmitted in frequency segment [image: image33.wmf]i

S

e

g

in each transmission mode in Clause 23. 

Note that in TVHT_MODE_2C and TVHT_MODE_4C, the gap between the center frequencies of the adjacent segments is as shown in Table 23-4 (Tone location).

Table 23-5 (Center frequency of a PPDU transmitted in frequency segment) shows [image: image34.wmf]f
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 as a function of dot11CurrentChannelBandwidth.
	Table 23-5 - Center frequency of a PPDU transmitted in frequency segment iSeg

	dot11CurrentChannelBandwidth
	CH_BANDWIDTH
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	CW1TVHT_W
	CW1TVHT_W
	(fc,idx0, 0) fc,idx0
	-

	CW2TVHT_2W
	CW1TVHT_W
	(fPW,idx, 0)
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	CW2TVHT_2W
	(fc,idx0, 05xCW1) fc,idx0
	-

	CW1+1TVHT_W+W
	CW1
	(fPW,idx, 0)
	-

	
	CW1+1TVHT_W+W
	(fc,idx0, 0) fc,idx0
	( fc,idx1, 0) fc,idx1

	CW4TVHT_4W
	CW1TVHT_W
	(fPW,idx, 0)
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	CW2TVHT_2W
	(fP2W,idx, 0.5xCW1)
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	CW4TVHT_4W
	(fc,idx0, 1.5xCW1) fc,idx0
	-

	CW2+2TVHT_2W+2W
	CW1
	(fPW,idx, 0)
	-

	
	CW2
	(fP2W,idx, 0.5xCW1)
	-

	
	CW2+2TVHT_2W+2W
	(fc,idx0, 0.5xCW1) fc,idx0
	(fc,idx1, 0.5xCW1) fc,idx1


NOTE—Transmitted signals in TVHT_MODE_2N and TVHT_MODE_4N may have different impairments such as phase offset or phase noise between the two frequency segments in TVHT_MODE_2N or two frequency sections in TVHT_MODE_2N or TVHT_MODE_4N, which is not shown in Equation (22-7) for simplicity. See 23.3.18.3 (Transmit center frequency and Symbol clock frequency tolerance).

The transmitted RF signal is derived by up-converting the complex baseband signal, which consists of several fields. The signal transmitted on frequency segment 
[image: image42.wmf]Seg

i

 is described by Equation (22-8) in 22.3.7 (Mathematical description of signals). The timing boundaries for the various fields are shown in Figure 22-15 (Timing boundaries for VHT PPDU fields).

Each field is defined as the summation of one or more subfields, where each subfield is defined to be an inverse discrete Fourier transform as specified in Equation (22-9) and where references to Table 22-5 (Timing-related constants), Table 22-6 (Frequently used parameters), Table 22-8 (Tone scaling factor and guard interval duration values for PLCP fields), Table 22-9 (CH_BANDWIDTH and γk,BW), Table 22-10 (Cyclic shift values for L-STF, L-LTF, L-SIG and VHT-SIG-A fields of the PPDU), Table 22-11 (Cyclic shift values for the VHT modulated fields of a PPDU) are replaced by the corresponding descriptions in Clause 23 including Table 23-3 (Timing-related constants), Table 23-4 (Tone location), Table 23-6 (Tone scaling factor and guard interval duration values for PLCP fields), Table 23-7 (Transmission mode and γk,M). 

Table 23-6 (Tone scaling factor and guard interval duration values for PLCP fields) summarizes the various values of [image: image43.wmf]N

Field

Tone

 as a function of number of CW1sfrequency segments (TVHT_MODE_1 has one CW1frequency segment, TVHT_MODE_2C and TVHT_MODE_2N have two CW1sfrequency segments, and TVHT_MODE_4C and TVHT_MODE_4N have four CW1sfrequency segments).
Table 23-6 – Tone scaling factor and guard interval duration values for PLCP fields

	Field
	[image: image44.wmf]as a function of the number of CW1sfrequency segments
	Guard interval duration

	
	One
	Two 
	Four
	

	L-STF
	24
	48
	96
	-

	L-LTF
	104
	208
	416
	TGI2

	L-SIG
	104
	208
	416
	TGI

	TVHT-SIG-A
	104
	208
	416
	TGI

	TVHT-STF
	24
	48
	96
	-

	TVHT-LTF
	114
	228
	456
	TGI

	TVHT-SIG-B
	114
	228
	456
	TGI

	TVHT-Data
	114
	228
	484
	TGI or TGIS 

(see NOTE 2)

	NON_HT_DUP_OFDM-Data

(see NOTE 1)
	104
	208
	416
	TGI

	NOTE 1—For notational convenience, NON_HT_DUP_OFDM-Data is used as a label for the Data field of a NON_HT PPDU with format type NON_HT_DUP_OFDM.

NOTE2— TGI denotes guard interval duration when TXVECTOR parameter GI_TYPE equals LONG_GI, TGIs denotes short guard interval duration when TXVECTOR parameter GI_TYPE equals SHORT_GI.


In addition, the parameter 
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 in Equation (22-9) is replaced by 
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 as defined in Table 23-7 (Transmission mode and γk,M).
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	Table 23-7 - Transmission mode and
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	TVHT_MODE_1, TVHT_MODE_2N
	
[image: image49.wmf],1

k

g

 per segment

	TVHT_MODE_2C, TVHT_MODE_4N
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For TVHT_MODE_1 and TVHT_MODE_2N PPDU transmission,
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(23-5)
For TVHT_MODE_2C and TVHT_MODE_4N PPDU transmission,
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For TVHT_MODE_4C PPDU transmission,
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Remedy #8. Modify Clause 23.3.14 as follows:
23.3.14 Channelization

A TVHT channel is specified by the four PLME MIB fields specified in Table 23-11 (Fields to specify TVHT channels).

	Table 23-11 - Fields to specify TVHT channels

	Field
	Meaning

	dot11CurrentChannelCenterFrequencyIndex0
	In TVHT_MODE_1, TVHT_MODE_2C and TVHT_MODE_4C operation denotes the center frequency of lowest TV channel.channel center frequency.
In TVHT_MODE_2N and TVHT_MODE_4N operation, denotes the center frequency of the lowest TV channel in the frequency segment which contains the primary channel.center frequency of the frequency segment which is the frequency segment containing the primary channel.
Valid range is 1 to 200.
See Equation (23-8).


	dot11CurrentChannelCenterFrequencyIndex1
	In TVHT_MODE_2N and TVHT_MODE_4N operation, denotes the center frequency of the lowest TV channel in the frequency segment which does not contain the primary channel.frequency segment that does not contain the primary channel.
Valid range is 1 to 200. 
See Equation (23-8).
Undefined for TVHT_MODE_1, TVHT_MODE_2C and TVHT_MODE_4C operation.



	dot11CurrentPrimaryChannel
	Denotes the location of the primary CW1TVHT_W channel.
Valid range is 1 to 200.
See Equation (23-9).



Let W be the value in MHz of a frequency segment for the regulatory domain.

Given dot11CurrentChannelCenterFrequencyIndex0 and dot11CurrentChannelCenterFrequencyIndex1, the respective center frequency is given by Equation (23-8).
Channel center frequency [MHz] 







(23-8)
= Channel starting frequency + CW1W  × dot11CurrentChannelCenterFrequencyIndex + ChannelCenterFrequencyCorrection 

where Channel starting frequency is given by the operating class (Annex E.1) and dot11CurrentChannelCenterFrequencyIndex is either dot11CurrentChannelCenterFrequencyIndex0 or dot11CurrentChannelCenterFrequencyIndex1
  and

ChannelCenterFrequencyCorrection is 

0 for TVHT_MODE_1 and TVHT_MODE_2N,  

0.5xTVHT_W for TVHT_MODE_2C and TVHT_MODE_4N TVHT_MODE_2N, 

1.5xTVHT_W for TVHT_MODE_4C and TVHT_MODE_4N.  
Note: Channel starting frequency is the frequency that results in the regulatory domain’s channel number being the RLAN channel number, i.e. the center frequency of the channel for index 1. 
For example, the center frequency of U.S.A. TV channel 2 is 57 MHz. The center frequency of U.S.A. TV cahnnel 2 is obtained by Equation (23-8) as follows: Channel center frequency [MHz] = Channel starting frequency  + TVHT_W  × dot11CurrentChannelCenterFrequencyIndex + ChannelCenterFrequencyCorrection = (0.045x 1000) + 6 x 2 + 0 = 57 MHz. 
The center frequency of the primary CW1TVHT_W channel is given by Equation (23-9).

Primary channel center frequency [MHz] 






(23-9)
= Channel starting frequency + CW1W × dot11CurrentPrimaryChannel + ChannelCenterFrequencyCorrection
The channel starting frequency is given by the operating class (Annex E.1) defined as dot11ChannelStartingFactor × 500 kHz.

For TVHT_MODE_2N operation, any two non-identical channels may be used.

For TVHT_MODE_4N operation, any two channels that would each be allowed as CW2TVHT_2W channels and whose center frequencies are separated by greater than CW2TVHT_2W (difference between dot11CurrentChannelCenterFrequencyIndex0 and dot11CurrentChannelCenterFrequencyIndex1 corresponds to a frequency difference greater than 2TVHT_2W) may be used.

For example, in U.S.A., a channel specified by


dot11CurrentChannelBandwidth = CW2TVHT_2W (12 MHz)

dot11CurrentChannelCenterFrequencyIndex0 = 15

dot11CurrentPrimaryChannel = 16

is an 12 MHz channel with a center frequency of 482 MHz and the primary 6 MHz channel centered at 485 MHz.

A channel specified by


dot11CurrentChannelBandwidth = CW4TVHT_4W (24 MHz)

dot11CurrentChannelCenterFrequencyIndex0 = 14

dot11CurrentPrimaryChannel = 17
is a 24 MHz channel with a center frequency of 482 MHz and the primary 6 MHz channel centered at 491 MHz.

A channel specified by


dot11CurrentChannelBandwidth = CW2+2TVHT_2W+2W (12+12 MHz)

dot11CurrentChannelCenterFrequencyIndex0=15


dot11CurrentChannelCenterFrequencyIndex1 = 40

dot11CurrentPrimaryChannel = 16

is an 12+12 MHz channel in which frequency segment 0 has 12 MHz bandwidth and center frequency of 482 MHz. Frequency segment 1 also has 12 MHz bandwidth and center frequency of 632 MHz. The primary 6 MHz channel is centered at 485 MHz.





	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	





	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	





	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	





	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



Abstract


Proposed modification for TVHT BSS Operation and channelization.
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