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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

	23
	6.28
	4.3.10b
	Do we clearly define what "broadcast frequency bands" means so we don't have a conflict between 11af and 11ah?
	ensure that 11af devices to not interfere with 11ah devices in the 900MHz ISM band (and equivalent bands in non-US regulatory domains)

	34
	6.31
	4.3.10b
	I don't believe the statement "TVHT STA is a VHT STA" is an accurate statement. As in Clause 4.3.10a of 802.11ac Draft D3.0, a VHT supports 20/40/80 MHz channels which are obviously not supported by a TVHT STA. In fact a TVHT STA can never by a VHT or an HT STA.
	Delete the whole paragraph and replace it with a stateent that focuses on TVHT features only. No need to mention any resmblence to VHT or HT STA because it doesn't exist.

	35
	6.40
	4.3.10b
	"Single width channels" and "double width channels" are not defined. Need to add definitions.
	as in comment

	36
	6.40
	4.3.10b
	support for two non-adjacent single and double width channels is stated explicitly. How about the support for two adjacent single and double width channels. Is it mandatory or optional?
	indicate the type of support for TVHT_2W and TVHT_4W

	37
	6.50
	4.3.10b
	The MPDU and A-MPDU sizes mentioned in this clause were chosen for 802.11ac since it can support gigabit rates and are based on jumbo frame in gigabit Ethernet. Since a TVHT STA can support a max data rate that is well below the gigabit range, support for these long frames doesn't seem to be justified.
	Replace MPDU and A-MPDU values with those defined for HT STA. This makes more sense since the supported rates of HT and TVHT STAs seem to be in the same range.

	38
	6.61
	4.3.10b
	It seems that the desire to position TVHT STA as a VHT STA has led to some meaningless statements. Isn't it clear that a TVHT STA can not use 20/40/80/160 MHz channels? Where are these channel widths in the white space bands?
	delete The sentence "The use of 20 MHz,....."

	39
	6.62
	4.3.10b
	The sentence, "The use of HT features, such as RIFS, is not permitted for STAs operating as TVHT STAs", this sentence is included in 802.11ac draft since it is stated clearly that a VHT STA is an HT STA. Where in 802.11af a similar statement is made. Furthermore why a TVHT STA be characterized as an HT STA when they operate in different bands and different channel widths.
	delete the sentence.

	85
	6.39
	4.3.10b
	The list of PHY features does not indicate the status of adjacent double width channels.
	Add statement of support for double width adjacent channels.

	86
	6.31
	4.3.10b
	A VHT STA supports mandatory operation at 80MHz in 5GHz.  It also transmits VHT Operation elements. This is incompatible with the statement "A TVHT STA is a VHT STA",  because the mandatory PHY capabilities of the VHT have not been explicitly excluded,  and neither has transmission of the VHT operation element.



Essentially a TVHT STA is *not* a VHT STA,  because it is not backwards compatible to VHT operation - i.e. the STA cannot fall back into VHT operation,  and a TVHT BSS cannot contain a mixture of TVHT and non-TVHT VHT STAs.



Also germain to this discussion is the question as to what is the value of dot11VHTOptionImplemented.   This controls the presence or absence of signalling of lots of stuff in managment frames,  some of which is not allowed in TVHT (e.g. VHT operation element, channel switch element)
	Recommend that VHT features are included by explicit reference,  not by default.  Thus a TVHT STA is *not* a VHT STA,  but uses some bits defined as VHT features,  and dot11VHTOptionImplemented is necessarily false.



So:  "A TVHT STA supports certain features of a VHT STA.  It does not support HT features.  A TVHT STA is not a VHT STA - i.e., it does not support all the mandatory features of a VHT STA."  Then review all uses of "VHT STA" such as in "These TVHT features are available to VHT STAs associated with a TVHT AP in a BSS" and replace with TVHT STA.



Alternatively review all uses of VHT in your baseline (i.e. 802.11ac - there are ~3,000 instances) and consider whether to exclude TVHT - i.e. "A VHT STA" becomes "A VHT STA that is not a TVHT STA".   I believe this is a lot of work,  and will undoubtedly created ambiguity and confusion,  so I prefer the first suggestion here.

	193
	34.36
	4.3.10b
	The use of "and/or" is not clear.
	Since different regulatory domains will use different channel BW, the requirement on channel BW support needs to be clearly stated here.

	194
	34.47
	4.3.10b
	"Mandatory support for VHT single MPDU": this seems to be an obvious statement. How else would a STA be able to transmit any MSDU or management/control frame?
	Delete sentence.

	201
	6.28
	4.3.10b
	The statement "The IEEE 802.11 TVHT STA operates in broadcast frequency bands below 1 GHz" is to generic and could easily cause confusion with 802.11ah.
	Re-write the statement to specifically state the TVWS spectrum bands

	217
	6.36
	4.3.10b
	"Mandatory support for 6 MHz, 7 MHz and/or 8 MHz channel widths (single width channels)"  What exactly is mandatory?  One channel width of the 3?
	Clarify what is mandatory.  If it is one channel width, try "Mandatory support for at least one channel width of 6 MHz, 7 MHz or 8 MHz." channel widths

	262
	6.00
	4.3.10b
	It should also include the optional feature that TVHT STA also support double width 2W (W=6,7 and 8MHz) channel bandwidth.
	add following text in separate bullet point "Optional support for two adjacent single width channels"

	289
	6.31
	4.3.10b
	Statement "A TVHT STA is a VHT STA..." indicates that TVHT has to have Full VHT support, i.e. it should have support of wider bandwidths, which is totally unnecessary if STA is only TVHT.
	Revise the text

	346
	6.50
	4.3.10b
	The Maximum length is too long, change to a value that make sense
	per comment

	367
	6.40
	4.3.10b
	It is stated explicitely that two non-adjacent single and double width channels are supported. How about the support for two adjacent single and double width channels? Will it be mandatory or optional?
	To indicate the type of support for TVHT_2W and TVHT_4W.

	383
	6.50
	4.3.10b
	The MPDU and A-MPDU sizes mentioned in this clause were chosen for 802.11ac since it can support gigabit rates and are based on jumbo frame in gigabit Ethernet. Since a TVHT STA can support a max data rate that is well below the gigabit range, support for these long frames doesn't seem to be justified.
	Replace MPDU and A-MPDU values with those defined for HT STA. This makes more sense since the supported rates of HT and TVHT STAs seem to be in the same range.

	412
	6.50
	4.3.10b
	The value doesn't match with Table 23-18 in PHY section
	use the correct value

	482
	6.32
	4.3.10b
	Looking for better wording.
	Change "References to VHT features in Clause 6, Clause 8, Clause 9, Clause 10, Clause 13 and Clause 23 apply to TVHT features as well, unless otherwise stated. The main PHY features in a TVHT STA that are not present in a VHT STA are the following:" to "References to VHT STA features and behavior in Clause 6, Clause 8, Clause 9, Clause 10, Clause 13 and Clause 23 apply to TVHT STAs as well, unless stated otherwise. A TVHT STA includes additional functionality not present in a VHT STA. The main PHY features in a TVHT STA that are not present in a VHT STA are the following:"

	483
	6.44
	4.3.10b
	Looking for better wording.
	Change "The main MAC features in a TVHT STA are the following:" to "The main MAC features in a TVHT STA that are not present in a VHT STA are the following:"

	484
	6.52
	4.3.10b
	I believe that the text is in error.
	Change "These TVHT features are available to VHT STAs associated with a TVHT AP in a BSS." to "These TVHT features are available to TVHT STAs associated with a TVHT AP in a BSS."

	485
	6.58
	4.3.10b
	Bad wording
	Change "and more than one" to "and the presence of more than one"

	486
	6.31
	4.3.10b
	The phrases: "excludes features supported as an HT STA" and "The use of HT features, such as RIFS, is not permitted for STAs operating as TVHT STAs" might need to be modified. It is not clear that there are not some HT features which we would like to preserve for TVHT operation. E.g. see HT Cap Info Element HT Cap Info field bits: SM Power Save, short GI bits and MAX A-MSDU length bit. See HT Cap Info element HT Extended Cap Info field bits: MCS FB, RD responder. I believe that we do want the features listed here and I believe that for a VHT STA, they are advertised through the HT Cap element - so we cannot just discard everything HT. - I notice in the VHT draft, that their version of one sentence is slightly different - it says "the use of CERTAIN HT features, such as RIFS is not permitted" - TVHT seems to have dropped the word "certain".
	Figure out how to preserve some of the HT features that we would like to preserve, or convince the commenter that they are available despite the blanket bathwater-and-baby-tossing of the HT features. Possibly put the word "certain" into the sentence, but also deal with the "excludes features supported as an HT STA."

	608
	6.31
	4.3.10b
	Though not normative, the description of a TVHT STA as a VHT STA that excludes features supported as an HT STA is confusing.

A 'VHT STA' is by definition a 'HT STA' which supports additional VHT features, so if a TVHT STA excludes support for all HT STA features, that can be interpreted as meaning it does not support any of the QoS features, or that TKIP applies to TVHT STA because it is only eliminated for HT STA, etc.

If only references to VHT features in Clause 23 applies, then do we not include new features in Clause 23?
	Describe a TVHT STA as a VHT STA which only support a subset of capabilities from the Clauses listed, and then list the main PHY and MAC features.

	689
	6.36
	4.3.10b
	Incomplete description.
	Change to "...(single width and contiguous channels)".

	772
	6.36
	4.3.10b
	Single width, double width is not defined. The way to describe TVHT_W, TVHT_2W, TVHT_W+W, TVHT_4W, or TVHT_2W+2W are different in different places. It would be better if we have one common description. Also, it is better to support transmission mode rather than bandwidth itself. Moreover, the list is for different from VHT features, so it is better to remove it is same as VHT features.
	Modify texts in line 35-56 of page 6 as follows:

The main PHY features in a TVHT STA that are not present in a VHT STA are the following:

--Mandatory support for TVHT_MODE_1 PPDU (one frequency segment)

--Optional support for TVHT_MODE_2C PPDU, TVHT_MODE_2N PPDU, TVHT_MODE_4C PPDU, or TVHT_MODE_4N PPDU

The main MAC features in a TVHT STA are the following:

--Mandatory support for the A-MPDU padding of TVHT PPDU

These TVHT features are available to TVHT STAs associated with a TVHT AP in a BSS. A subset of the TVHT features is available for use between two TVHT STAs that are members of the same IBSS.

	807
	6.26
	4.3.10b
	Some clarification is need to be addressed in the Clause 4.3.10b.
	Modify the Clause 4.3.10b as proposed in 11-12-1014.

	879
	6.31
	4.3.10b
	What does "VHT STA that excludes features supported as an HT STA" mean?
	If it means "VHT STA that does not operate as an HT STA"', why not just say that?  Otherwise state what this means (without lots of references to other clauses -- this is an introduction, not the PICS).

	880
	6.32
	4.3.10b
	Clause 4 is supposed to be an introduction to 802.11 concepts, not an index of pointers to other clauses.  Listing a bunch of clause numbers doesn't introduce any concept to anybody.
	Delete "identified in" through to "stated" on line 34.

	988
	6.31
	4.3.10b
	I don't believe the statement "TVHT STA is a VHT STA" is an accurate statement. As in Clause 4.3.10a of 802.11ac Draft D3.0, a VHT supports 20/40/80 MHz channels which are obviously not supported by a TVHT STA. In fact a TVHT STA can never by a VHT or an HT STA.
	Delete the whole paragraph and replace it with a stateent that focuses on TVHT features only. No need to mention any resmblence to VHT or HT STA because it doesn't exist.

	989
	6.40
	4.3.10b
	"Single width channels" and "double width channels" are not defined. Need to add definitions.
	as in comment

	990
	6.40
	4.3.10b
	support for two non-adjacent single and double width channels is stated explicitly. How about the support for two adjacent single and double width channels. Is it mandatory or optional?
	indicate the type of support for TVHT_2W and TVHT_4W

	991
	6.61
	4.3.10b
	It seems that the desire to position TVHT STA as a VHT STA has led to some meaningless statements. Isn't it clear that a TVHT STA can not use 20/40/80/160 MHz channels? Where are these channel widths in the white space bands?
	delete The sentence "The use of 20 MHz,à.."


Discussion: 
For the absolute bandwidhth issues, we propose to add sentence in general description section that explains which value in other than TVWS band shall be changed into which value in TVWS band. 

Also, based on the definition on TVHT STA, TVHT MPDU/PPDU, TVHT_W, TVHT_2W, TVHT_W+W, TVHT_4W, and TVHT_2W+2W, related descriptions need to be updated in 11af specification. Moreover, TVHT STA inherits most capabilities from VHT STA (except new added capabilities), so related descriptions need to be modified. Detail discussions are in 11-12/1071r0.
Proposal: Revised for CIDs 23, 34, 35, 36, 37, 38, 39, 85, 86, 193, 194, 201, 217, 262, 289, 346, 367, 383, 412, 482, 483, 484, 485, 486, 608, 689, 772, 807, 879, 880, 988, 989, 990, and 991. Proposed editorial instructions are included in this document. 
TGaf Editor: Change clause 4.3.10b as follows:

4.3.10b TV High Throughput (TVHT) station (STA)
The IEEE 802.11 TVHT STA operates in television white spaces (TVWS) bandsbroadcast frequency bands below 1 GHz.

A TVHT STA supports all mandatory features of a VHT STA as mandatory features except for 20 MHz, 40 MHz and 80 MHz channel widths. A TVHT STA supports all optional features of a VHT STA as optional features except for 160 MHz or 80+80 MHz channel widths and more than 4 spatial streams.  20 MHz, 40 MHz, 80 MHz, 160 MHz or 80+80 MHz channel widths and more than 4 spatial streams are not permitted for STAs operating as TVHT STAs. is a VHT STA that excludes features supported as an HT STA, and supports VHT features identified in Clause 8, Clause 9, Clause 10, Clause 13 and Clause 23. References to The features and behaviors of VHT STAs features specified in Clause 6, Clause 8, Clause 9, Clause 10, and Clause 13 and Clause 23 apply to those of TVHT STAs features as well, unless stated otherwise stated. 
For Clause 8, Clause 9, Clause 10, Clause 13 except for 8.4.1.27 (CSI Report field), 8.4.1.28 (Noncompressed Beamforming Report field), 8.4.1.29 (Compressed Beamforming Report field), 8.4.1.48 (VHT Compressed Beamforming Report field), following replacements are applied for TVHT STAs. 
· Replace “CBW 20/40” to “TVHT_W/TVHT_2W”
· Replace “20/40 MHz” to “TVHT_W/TVHT_2W”
· Replace “20/40/80/160 MHz” to “TVHT_W/TVHT_2W/TVHT_4W”
· Replace “20/40/80/160/80+80 MHz” to “TVHT_W/TVHT_W+W/TVHT_2W/TVHT_4W / TVHT_2W+2W”
· Replace “20/40/80 MHz” to “TVHT_W/TVHT_2W/TVHT_4W”
· Replace “20/40” to “TVHT_W/TVHT_2W”
· Replace “20 MHz”, “40 MHz”, and “80 MHz” to “TVHT_W”, “TVHT_2W”, and “TVHT_4W”, respectively

· Replace “40-MHz” to “TVHT_2W”
· Replace “CBW20”, “CBW40”, and “CBW80” and “CBW80+80” to “TVHT_W”, “TVHT_2W”, and “TVHT_4W”, respectively
· Replace “secondary40” to “secondaryTVHT_2W”, respectively

The main PHY features in a TVHT STA that are not present in a VHT STA are the following:

· Mandatory support for TVHT_W channel width

· Optional support for TVHT_W+W channel width
· Optional support for TVHT_2W channel width

· Optional support for TVHT_4W channel width

· Optional support for TVHT_2W+2W channel width
· Mandatory support for 6 MHz, 7 MHz and/or 8 MHz channel widths (single width channels)

· Mandatory support for TVHT PPDUs

· Optional support for two non-adjacent single width channels

· Optional support for two non-adjacent double width channels
The main MAC features in a TVHT STA are the following:

· Mandatory support for the A-MPDU padding of TVHT PPDU

· Mandatory support for VHT single MPDU

· Mandatory support for responding to BW indication in RTS

· Optional support for MPDUs of up to 11 454 octets

· Optional support for A-MPDU pre-EOF padding of up to 1 048 575 octets

These TVHT features are available to TVHT STAs associated with a TVHT AP in a BSS. A subset of the TVHT features is available for use between two TVHT STAs that are members of the same IBSS. 
The support for TVHT transmit beamforming sounding and MU PPDUs in a TVHT AP and more than one TVHT STA within a TVHT BSS enables the optional use of downlink MU-MIMO. The use of 20 MHz, 40 MHz, 80 MHz or 160 MHz channel widths is not permitted for STAs operating as TVHT STAs. The use of HT features, such as RIFS, is not permitted for STAs operating as TVHT STAs.

TGaf Editor: Insert a new dashed text at end of dashed list in second paragraph in the Clause 9.3.2.3.4 as follows
9.3.2.3.4 PIFS

- A TVHT STA performing clear channel assessment (CCA) in the secondary TVHT_W and TVHT_2W channels before transmitting a TVHT_2W or TVHT_W+W mask PPDU and TVHT_4W or TVHT_2W+2W mask PPDU, respectively, using EDCA channel access as described in 9.19.2.8 (EDCA channel access in a VHT and TVHT BSS)
TGaf Editor: Insert a text inclause 9.12.2 at the end of 9.12.2.
9.12.2 A-MPDU length limit rules

A STA shall not transmit a TVHT PPDU if the PPDU duration exceeds aPPDUMaxTime defined in Table 23-18 (TVHT PHY characteristics).
TGaf Editor: Insert subclause 9.31.5a text after the end of 9.31.5 as follows:

9.31.5a TVHT sounding protocol

See 9.31.5 (VHT Sounding protocol) with the following modifications.
VHT Compressed Beamforming Report field is replaced with TVHT Compressed Beamforming Report field.
MU Exclusive Beamforming Report field is replaced with TVHT MU Exclusive Beamforming Report field.
VHT MIMO Control field is replaced with TVHT MIMO Control field.
VHT Operation Mode field is replaced with TVHT Operation Mode field.
TGaf Editor: Change text in 802.11af draft
Change “TVHT PPDU” with “VHT PPDU in TVWS bands”

Change “FORMAT is TVHT” with “FORMAT is VHT”

Change “FORMAT set to TVHT” with “FORMAT set to VHT”

Change “FORMAT equals to TVHT” with “FORMAT equals to VHT”

Change “TVHT format” with “VHT format”

TGaf Editor: In line 38-39 of page 230, change text as follows
The TXVECTOR parameter FORMAT shall be set to NON_HT or TVHT. 

TGaf Editor: In Table 23-1, replace “TVHT” with “VHT”
TGaf Editor: In Table 23-31, change text as follows
Set to 4 for TVHT

Abstract


Submission for P802.11af draft text.  This document contains proposed resolutions for comments 23, 34, 35, 36, 37, 38, 39, 85, 86, 193, 194, 201, 217, 262, 289, 346, 367, 383, 412, 482, 483, 484, 485, 486, 608, 689, 772, 807, 879, 880, 988, 989, 990, and 991.


Discussion material is 11-12/1072r0.








Submission
page 1
Jinsoo Choi, LG Electronics

