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CIDs related to 9.13.1 
	3321
	126.19
	19
	9.13.1
	Indefinite reference.
	Change "a STA" to "a receiving STA"
	Reject. It is sufficiently clear from the context that “a STA” refers to a STA that might interfere with ERP and/or HT transmissions.


CIDs related to 9.13.3.1

	24
	126.45
	45
	9.13.3.1
	Do the cases for operating modes 0 and 2 only applied to infrastructure BSSs?
	Change "… since all associated HT stations …" to "… since all HT stations …". 
	Accept.

	25
	127.08
	8
	9.13.3.1
	There is no difference between 20 MHz transmission and 40 MHz transmission in Table n49. 
	Delete type of transmission from Table n49. 
Change the sentence in l.1, p.127 from "The type of protection that is required depends on the type of transmission as well as the type of the non-HT STAs that are present in the BSS." to "The type of protection that is required depends on the type of transmission, i.e., 20 MHz transmission or 40 MHz transmission, as well as the type of the non-HT STAs that are present in the BSS."
	Counter. There is a need for a separate row for 40 MHz transmission. See proposed resolution of CID 1539.


	26
	127.56
	56
	9.13.3.1
	"… that requires a response that is sent as a non-HT frame or non-HT duplicate frame." 
Reading 9.6.7, there is no strict rule that a STA can expect the response frame to be sent in a non-HT or a non-HT duplicate frame. Needless to say, there is no specification that a STA can request in its transmission frame the response frame to be sent in a non-HT or a non-HT duplicate frame. 
	Add a description how a PPDU can require a response to be sent in a non-HT frame or in a non-HT duplicate frame. 
	Counter. Modify the text in row four of Table 9-7 as per 07/2316, also taking into account the proposed resolution of CID 2222).

	105
	126.37
	37
	9.13.3.1
	"HT transmissions" need to be defined. Those should be what are defined in clause 20 (including RIFS sequences). 
	Add a description that the HT transmissions are those defined in clause 20. 
	Counter. Use the term “HT frame” defined in 3.n23. Modify the subclause heading for 9.13.3 to read “Protection mechanisms for HT frame transmissions”. Modify the first sentence of 9.13.3.1 to read “Transmissions of HT frames, referred to as HT transmissions, shall be protected…”

	106
	126.37
	37
	9.13.3.1
	"… that cannot interpret HT transmissions correctly." This sentence should be more specific. 
	Change it to "… that cannot decode the Non-HT SIGNAL field of the OFDM preamble of HT transmissions." The same expression also exists in l.5, p.129. 
	Counter. PHY specific terms should be avoided in the MAC section. Change the sentence in question to “...shall be protected if there are other STAs present that do not support HT mixed format or HT greenfield format.” (delete “(HT or non-HT)”.)

	108
	126.52
	52
	9.13.3.1
	What is "enough of the preamble"? 
	Change it to "Non-HT SIGNAL field of the OFDM preamble". 
	Counter. Delete Note 1 as per the proposed resolution of CID 1734.



	109
	126.56
	56
	9.13.3.1
	BSA can be an area also covered by other BSSs but operating modes  0 and 2 don't care about other BSSs. 
	Change BSA to BSS. 
	Counter. Delete Note 2 as per the proposed resolution of CID 1701.

	1849
	126.00
	
	9.13.3.1
	The text states "When the Operating Mode field is set to 0 or 2 and the Non-Greenfield STAs Present field is set to 1, HT transmissions
that use the Greenfield preamble shall be protected." Mode 0 is when all devices associated in the network are HT and as such the word "shall" needs to be changed to "should" since the  HT PHY is capable of setting CCA busy (see section 20.3.23, page 305 lines 32-37) in  presence of Greenfield transmissions, i.e. MAC protection needs to be stated as recommendation instead of being mandatory. 
	 Replace all instances of "shall" for the MAC protection for cases where BSS is comprised of all HT devices (20 or 20/40MHz capable). 

If however the text in section 20.3.23 is not adequate for setting CCA BUSY of HT devices in the presence of Greenfield transmissions, then edit it appropriately so that it does.
	Accept. HT protection should not be required in these cases, since all HT STAs are capable of deferral based on CCA.

	172
	126.00
	
	9.13.3.1
	HT protection cannot be optional "if there may be non-HT STAs in both the primary and the secondary channel", therefore...
Change: "HT transmissions may be protected"
	Change to: "HT transmissions shall be protected"
	Counter. Unreasonable to mandate protection if only sporadic OBSS activity. Change “may” to “should” so that protection is recommended, and delete the part of the sentence talking about “implementation dependent criteria”.

	322
	126.45
	45
	9.13.3.1
	Text refers to BSS yet on line 55, BSA is referred to and in the introductory sentence it just says "shall be protected" without being limited to just BSS protection. Therefore the intent seems to be BSA protection.
	Harmonize the paragraph by referring to BSA throughout.
	Counter. In this particular case, the text correctly refers to BSS/IBSS.

	563
	126.37
	37
	9.13.3.1
	The sentence says that there are HT STAs which cannot interpret HT transmissions, which sounds odd.
	Replace the first sentence with: "HT transmissions shall be protected if non-HT STAs are present.  HT transmissions using certain optional features shall be protected if HT STAs that cannot interpret those transmissions are present."
	Counter. See the proposed resolution of CID 106.

	836
	126.51
	51
	9.13.3.1
	"NOTE 1—When the Operating Mode field is set to 0 or 2 and Non-greenfield STAs Present field is set to 0, no protection is required for 40 MHz transmissions since enough of the preamble is sent on both 20 MHz halves of the 40 MHz transmission to ensure that a 20 MHz STA is able to decode the preamble and infer the duration of the transmission."  This does not take into account 802.11b devices.
	Explain what the behavior with 40mhz operation and the presence of an 802.11b BSS(s) on one or both of the channels, or a 802.11b STA interoperating with a BSS that has 802.11g protection.
	Counter. Delete NOTE 1 as per the proposed resolution of CID 1734. The TG believes that protection requirements with 40 MHz operation is covered adequately by the modified text in 9.13.3.1.

	1538
	127.15
	15
	9.13.3.1
	The two rows in the table for 20MHz and 40MHz seems to be saying the same thing.
	Collapse into one row, so it is easier to follow.
	Counter. There is a need for a separate row for 40 MHz transmission. See proposed resolution of CID 1539.

	1539
	127.26
	26
	9.13.3.1
	The row about 40MHz transmission implies that 40MHz can be protected when a protection frame is sent in Clause 15/18 rate.  However, the second channel will not be protected in this case.
	Disallow the use of 40MHz transmission when Use Protection = 1.
	Counter. Use Non-HT Duplicate for 40 MHz transmission of Clause 15/18 rates. Add definition of Non-HT Duplicate DSSS waveform in 20.3.10.11 and modify Table 9-6. 

	1848
	127.00
	
	9.13.3
	The suggested protection mechanism only protects transmission on the primary channel although the intended transmission is for 40MHz.
	Add non-HT duplicate DSSS waveform to the spec and suggest using it as a protection mechanism for 40MHz transmission when use protection bit is set to one.
	Accept. See proposed resolution of CID 1539.

	1701
	126.54
	54
	9.13.3.1
	It is inconsistent to set Use Protection = 0, if the Operating Mode is 0 or 2. Why not make it a requirement for consistency?
	Modify the Note, to normative text.
	Counter. Delete NOTE 2, as it does not contain any new information.

	1702
	127.40
	40
	9.13.3.1
	According to Table n49 column 2, only GF or RIFS transmissions must be protected.
	Change "shall" to "may". Replace a)-d) with the following: "Under the conditions of column 2 of Table n 49, HT transmissions may be protected as follows: Using a non-HT or HT_MF preamble, transmit a first PPDU that requires a response that is sent as a non-HT frame or a non-HT duplicate frame." Keep the NOTE.
	Counter. Keep “shall” but clarify in Table 9-6 that one of the sequences defined must be used. Regarding replacing a) – d) (Table 9-7 in D2.05), see proposed resolutions to CIDs 2221, 2222, and 2809.

	1734
	126.51
	51
	9.13.3.1
	I'm not sure what is point of the note.  The preamble fields are the same for 20 MHz and 40 MHz, so why call special attention to 40 MHz in the note?
	remove Note 1
	Accept.

	1892
	126.00
	
	9.13.3.1
	HT protection cannot be optional "if there may be non-HT STAs in both the primary and the secondary channel", therefore
Change: "HT transmissions may be protected"
	Change this to: "HT transmissions shall be protected"
	Counter  See proposed resolution of CID 172 (functional duplicate)

	2221
	127.51
	51
	9.13.3.1
	"Using a non-HT preamble, transmit first a PPDU that requires a response frame." - there is no definition of non-HT preamble that the MAC knows about.
	Reword: "Transmit an initial frame  within a non-HT PPDU that requires a response frame."
	Accept. Change the sentence (which now appears in Table 9-7) as proposed.

	2222
	127.55
	55
	9.13.3.1
	"Using a mixed format preamble, transmit first a PPDU that requires a response that is sent as a non-
HT frame or non-HT duplicate frame."  

The MAC doesn't know about mixed format preamble.
	Reword thus: "Using a PPDU with the TXVECTOR FORMAT parameter set to HT_MM, transmit an initial frame that requires a response that is sent as a non-HT frame or non-HT duplicate frame.
	Accept. Change the sentence (which now appears in Table 9-7) as proposed.

	2809
	127.51
	51
	9.13.3.1
	In case b, the first frames needs to be transmitted at a BSS basic rate so that all the STAs in the network set their NAV
	Modify as suggested
	Counter. Move the note that appears in the second row of Table 9-7 to just below the table, and modify it to make it applicable to all HT protection mechanisms listed in the table.

	2815
	127.15
	15
	9.13.3.1
	All HT STAs are required to decode HT-SIG part of the GF preamble/header and defer. If the HT-SIG is missed they will defer based on ED. So the restriction of requiring protection for all GF transmissions is too restrictive
	Remove this restriction
	Withdrawn by the commenter.


TGn Editor: make changes to 9.13.3 as shown below:

9.13.3 Protection mechanisms for HT frame transmissions

9.13.3.1 General

HT tTransmissions of HT frames, referred to as HT transmissions, shall be protected if there are other STAs (HT or non-HT) present that do not support HT mixed format or HT greenfield formatcannot interpret HT transmissions

correctly. The fields HT Protection (#548) and Non-greenfield HT (#20) STAs Present in the HT Information element within the Beacon and Probe Response frames are used to determine if protection is required for transmission.

When the HT Protection (#548) field is set to 0 or 2 and the Non-greenfield HT (#20) STAs Present field is set

to 0, no protection is required since all associated HT stations in the BSS are capable of decoding HT mixed

format and HT greenfield format transmissions.

NOTE 1—When the HT Protection (#548) field is set to 0 or 2 and Non-greenfield HT (#20) STAs Present field is set to

0, no protection is required for 40 MHz transmissions since enough of the preamble is sent on both 20 MHz halves of the

40 MHz transmission to ensure that a 20 MHz STA is able to decode the preamble and infer the duration of the transmission.

(#107)

When the HT Protection (#548) field is set to 0 or 2 and the Non-greenfield HT (#20) STAs Present field is

set to 1, HT transmissions that use the HT greenfield format (#23) shall may be protected, but it is not a requirement.

NOTE 2—When the BSS is operating in the 2.4 GHz band and when the HT Protection (#548) field is set to 0 or 2, there

are no non-HT STAs in the BSA and thus the Use_Protection (#33) field of the ERP Information element is set to 0.

When the HT Protection (#548) field is set to 1 and the Use_Protection (#33) field in the ERP Information

element is set to 0, HT transmissions should may be protected according (#1285) to implementation dependent criteria. When the HT Protection (#548) field is set to 1, the Use_Protection (#33) field in the ERP Information

element is set to 0 and the Non-greenfield HT (#20) STAs Present field is set to 1, HT transmissions using

HT greenfield format shall be protected. When the HT Protection (#548) field is set to 1 and the Use_Protection (#33) field in the ERP Information element is set to 1, HT transmissions shall be protected using the mechanisms according to the requirements described in Table 9-6 (Protection requirements for HT Protection (#548) field values 1 and 3).
When the HT Protection (#548) field is set to 3, HT transmissions shall be protected. The type of protection

that is required depends on the type of transmission as well as the type of the non-HT STAs that are present in the BSS. The specific mechanisms that are to be used for protection Protection requirements that apply when for the HT Protection (#548) field is set to 3 are described in Table 9-6 (Protection requirements for HT Protection (#548) field values 1 and 3).

	Table 9-6-Protection requirements for HT Protection (#548) field values 1 and 3

	Type of Transmission
	Use_Protection (#33) = 0 or ERP IE is not present

(HT Protection (#548) field set to 3)
	Use_Protection (#33) = 1

(HT Protection (#548) field set to 1 or 3)

	20 MHz transmission:
	For HT transmissions using HT greenfield format and/or using RIFS within the HT transmission burst, refer to subclauses 9.13.3.3 and 9.13.3.2, respectively. The protection mechanism is based on one of shall be protected using the sequences defined in Table 9-7 (Table 9-7-Applicable HT protection mechanisms). (#2220)
	All HT transmissions shall be protected using mechanisms such as RTS/CTS or CTS-to-Self prior to the HT transmissions. 

The frames that are used for providing the protection shall be sent at a Clause 15 or Clause 18 rate.

	40 MHz transmission:
	For HT transmissions using HT greenfield format and/or using RIFS within the HT transmission burst, refer to subclauses 9.13.3.3 and 9.13.3.2, respectively. The protection mechanism is based on one of shall be protected using the sequences defined in Table 9-7 (Table 9-7-Applicable HT protection mechanisms). (#2220)
	All HT transmissions shall be protected using mechanisms such as RTS/CTS or CTS-to-Self prior to the HT transmissions. 

The frames that are used for providing the protection shall either be sent at a Clause 15 or Clause 18 rate or be non-HT duplicate frames as defined in Clause 20.


If the transmission requires protection and the Use_Protection (#33) field within the ERP Information element is

set to 0 or the ERP Information element is not present in the Beacon, HT transmissions shall be protected

using one of the mechanisms identified in Table 9-7 (Applicable HT protection mechanisms). (#2220)
	Table 9-7-Applicable HT protection mechanisms

	HT protection mechanism

	Control frames such as RTS/CTS or CTS-to-self prior to the HT transmissions:

· For 20 MHz transmissions, use the rates defined in Clause 17 or Clause 19 

· For 40 MHz transmissions, use the non-HT duplicate frames defined in Clause 20.

NOTE—The rate of a protection frame is (#565) selected based on the rules described in 9.6.0c.1 (Rate selection for control frames that initialize a TXOP) and 9.6.0c.2 (Rate selection for control frames that are not control response frames).

	Transmit an initial frame within a non-HT Using a non-HT preamble, transmit first a PPDU that requires a response frame. The remaining TXOP following the first PPDU exchange may contain PPDUs using HT greenfield format and/or separated by RIFS (#23).

	L-SIG TXOP protection

	Using a PPDU with the TXVECTOR FORMAT parameter set to HT_MM HT mixed format (#35), transmit first a PPDU that requires a response frame. that is sent as a non-HT frame or non-HT duplicate frame. The remaining TXOP following the first PPDU exchange may contain HT greenfield format and/or RIFS sequences only when the response frame is a non-HT or non-HT duplicate frame.


NOTE—Rules for rate selection for the HT protection mechanisms listed in Table 9-7 (Applicable HT protection mechanisms) are described in 9.6 (Multirate support).
TGn Editor: In subclause 20.3.10.11, page 270, replace lines 61-65 by the following: 

Non-HT duplicate transmission is used to transmit to clause 17, clause 18, or clause 19 STAs that may be present in either the upper or lower halves of the 40MHz channel. 

Non-HT duplicate transmission for clause 17 and clause 19 devices uses OFDM rates where the L-STF, L-LTF and L-SIG are transmitted in the same way as in the HT 40MHz transmission. The HT-SIG, HT-STF or HT-LTF are not transmitted. Data transmission is defined in Equation (20-61).

TGn Editor: In subclause 20.3.10.11, page 271, add the following text as the very last paragraph of the subclause:

Non-HT duplicate transmission of direct sequence signals is defined by Equation (21-60) where rDS(t) is a clause 18 or clause 19 direct-sequence signal. 
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                             (20-62)
How to use multiple antennas in combination with direct sequence signals is left up to the implementer. 

Appendix (for information only): Encoding of the HT Protection field of the HT Information element, as per the latest revision of 07/591.

Set to 0 if:

· All STAs detected in the primary or the secondary channel or that are a member of this BSS are HT STAs

· And either,

· all STAs that are known by the transmitting STA to be a member of this BSS are 20/40 MHz HT in a 20/40 MHz BSS,

· or

· this BSS is a 20 MHz BSS

Set to 1 (HT non-member protection mode) if:

· there is at least one non-HT STA detected in either the primary or the secondary channel or in both the primary and secondary channels, that is not known by the transmitting STA to be a member of this BSS

· And

· all STAs that are known by the transmitting STA to be a member of this BSS are HT STA

Set to 2 if:

· All STAs detected in the primary or the secondary channel or that are known by the transmitting STA to be a member of this BSS are HT STA

· And

· This BSS is a 20/40 MHz BSS

· And

· There is at least one 20 MHz HT STA associated with this BSS

Set to 3 (HT non-HT mixed mode) otherwise.




Abstract


This submission suggests resolutions of LB97 Coex comments related to the sub-topic Protection Mechanisms. The following CIDs are addressed: 3321, 24, 25, 26, 105, 106, 108, 109, 1849, 172, 322, 563, 836, 1538, 1539, 1848, 1701, 1702, 1734, 1892, 2221, 2222, 2809, 2815.





The changes marked in this document are based on TGn Draft 2.05
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