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Change subclause 9.6 in TGn D2.0 as follows;

9.6. Multirate support
Change 9.6 as follows:
Some PHYs have multiple data transfer rate capabilities that allow implementations to perform dynamic rate switching with the objective of improving performance. The algorithm for performing rate switching is beyond the scope of this standard, but in order to ensure coexistence and interoperability on multirate-capable PHYs, this standard defines a set of rules to be followed by all STAs.  
(Ed: CID3299, 3300)

Control fFrames that initiate a frame exchange shall be transmitted at rates which are in accordance with this subclause at one of the rates/MCS in the BSSBasicRateSet / BSSBasicMCSset parameter except in the following cases:
· When the transmitting STA’s protection mechanism for non-ERP receivers is enabled and the control frame is a protection mechanism frame and it is a frame which initiates an exchange. In this case the frame is (Ed: CID2161) tansmitted at a rate defined by the rules for determining the rates of transmission of protection frames in エラー! 参照元が見つかりません。, or
· When the Dual CTS protection is enabled and the frame is a protection mechanism frame and it is a frame which initiates an exchange. In this case the frame is (Ed: CID2161) transmitted at a rate defined by the rules for determining the rates of transmission of protection frames in Dual CTS protection
· When the control frame is a BlockAckReq or BlockAck frame
In the former case, the control frame shall be transmitted at a rate according to the separate rules for determining the rates of transmission of protection frames in 9.13.  In the latter case, the control frame shall be transmitted in accordance with this subclause.
All frames with multicast and broadcast in the Address 1 field that have a UP of zero shall be transmitted at one of the rates included in the BSSBasicRateSet parameter, regardless of their type or subtype.

All data frames of subtype (QoS) (+)CF-Poll sent in the CP shall be transmitted at one of the rates in the BSSBasicRateSet parameter so that they will be understood by all STAs in the BSS, unless an RTS/CTS exchange has already been performed before the transmission of the data frame of subtype CF-Poll and the Duration field in the RTS frame covers the entire TXOP. All other data, BlockAckReq, and BlockAck frames and/or management MPDUs with unicast in the Address 1 field shall be sent using any data rate subject to the following constraints. No STA shall transmit a unicast frame at a rate that is not supported by the receiver STA, as reported in any Supported Rates and Extended Supported Rates element in the management frames transmitted by that STA. For frames of type (QoS) Data+CF-Ack, (QoS) Data+CF-Poll+CF-Ack, and (QoS) CF-Poll+CF-Ack, the rate chosen to transmit the frame should be supported by both the addressed recipient STA and the STA to which the ACK frame is intended. The BlockAck control frame shall be sent at the same rate and modulation class as the BlockAckReq frame if it is sent in response to a BlockAckReq frame.

Under no circumstances shall a STA initiate transmission of a data or management frame at a data rate higher than the greatest rate in the OperationalRateSet, a parameter of the MLME-JOIN.request primitive.
In the case where the supported rate set of the receiving STA is not known, the transmitting STA shall transmit at a rate contained in the BSSBasicRateSet parameter or a rate at which the transmitting STA has received a frame from the receiving STA.

To allow the transmitting STA to calculate the contents of the Duration/ID field, a STA responding to a received frame shall transmit its Control Response frame (either CTS or ACK), other than the BlockAck control frame, at the highest rate in the BSSBasicRateSet parameter that is less than or equal to the rate of the immediately previous frame in the frame exchange sequence (as defined in 9.12) and that is of the same modulation class (see 9.6.1) as the received frame. If no rate contained in the BSSBasicRateSet parameter meets these conditions, then the control frame sent in response to a received frame shall be transmitted at the highest mandatory rate of the PHY that is less than or equal to the rate of the received frame, and that is of the same modulation class as the received frame. In addition, the Control Response frame shall be sent using the same PHY options as the received frame, unless they conflict with the requirement to use the BSSBasicRateSet parameter.

An alternative rate for the control response frame may be used, provided that the duration of the control response frame at the alternative rate is the same as the duration of the control response frame at the originally chosen rate and the alternative rate is in either the BSSBasicRateSet parameter or the mandatory rate set of the PHY and the modulation of the control response frame at the alternative rate is the same type as that of the received frame.

For the Clause 17, Clause 18, and Clause 19 PHYs, the time required to transmit a frame for use in calculating the value for (CID 3301) the Duration/ID field is determined using the PLME-TXTIME.request primitive (see 10.4.6) and the PLMETXTIME.confirm primitive (see 10.4.7), both defined in 17.4.3, 18.3.4, 19.8.3.1, 19.8.3.2, or 19.8.3.3 depending on the PHY options. In QoS STAs, the Duration/ID field may cover multiple frames and may involve using the PLME-TXTIME.request primitive several times. For Clause 20 PHYs, the time required to transmit a frame for use in calculating the value for (CID 3301) the Duration/ID field is determined using the PLME-TXTIME.request primitive (see 10.4.6) and the PLME-TXTIME.confirm primitive (see 10.4.7), both defined in 17.4.3, 18.3.4, 19.8.3.1, 19.8.3.2, 19.8.3.3 or 21.4.3 (TXTIME calculation) depending on the PHY options.
9.6.1. Modulation classes
Add the following row to the end of Table 64:
	Modulation Class
	Description of Modulation

	8
	HT PHY (clause 20)


Insert the following new subclause heading:
9.6.2. Rate selection for Data and Management frames
Insert the following new subclause:
9.6.2.1. Rate selection for data and management frames with multicast and broadcast addresses
If the BSSBasicRateSet is not empty (CID158), all data and management frames with a group address in the Address 1 field shall be transmitted using one of the rates included in the BSSBasicRateSet parameter.

If the BSSBasicRateSet is empty and the BSSBasicMCSSet is not empty (CID158), all data and management frames with a group address in the Address 1 field other than Beacons, shall be transmitted using one of the MCSs included in the BSSBasicMCSSet parameter.
If the BSSBasicRateSet parameter is empty and the BSSBasicMCSSet is not empty (CID158), beacons shall be transmitted using one of the mandatory PHY rates.
If both the BSSBasicRateSet parameter and the BSSBasicMCSSet parameter are empty (e.g., a scanning STA that is not yet associated with a BSS) (CID158), all data and management frames with a group address in the Address 1 field shall be transmitted using one of the mandatory PHY rates.
When a STA has the MIB attribute dot11TxSTBCOptionEnabled set to true, it shall use the basic STBC MCS when it transmits a secondary STBC Beacon frame or when it transmits a  broadcast/multicast frame that is an STBC frame (CID2167).
Insert the following new subclause:
9.6.2.2. Rate selection for polling frames
All data frames of subtype (QoS) (+)CF-Poll sent in the CP shall be transmitted at a rate from the BSSBasicRateSet parameter or from the BSSBasicMCSset parameter so that they will be understood by all STAs in the BSS, unless an RTS/CTS protection exchange has already been performed before the transmission of the data frame of subtype (QoS) (+)CF-Poll and the Duration/ID field in the RTS frame covers the entire TXOP in which case the rate shall accord with the rate selection rules in 9.6.1c.

Insert the following new subclause:
9.6.2.3. Rate selection for +CF-Ack frames
For frames of type (QoS) Data+CF-Ack, (QoS) Data+CF-Poll+CFAck, and (QoS) CF-Poll+CF-Ack, the rate or MCS chosen to transmit the frame shall be supported by both the addressed recipient STA and the STA to which the ACK frame is intended.
Insert the following new subclause:
9.6.2.4. Rate selection for other Data and Management frames
All data and management frames not identified in Rate selection for data and management frames with multicast and broadcast ad, Rate selection for polling frames or Rate selection for +CF-Ack frames shall be sent using any data rate subject to the following constraints:
· A STA shall not transmit a frame using a rate or MCS that is not supported by the receiver STA or STAs, as reported in any Supported Rates element, Extended Supported Rates element or Supported MCS field and in the management frames transmitted by the receiver STA or STAs. 
· A STA shall not initiate transmission of a frame at a data rate higher than the greatest rate in the OperationalRateSet or the HTOperationalMCSset, which are parameters of the MLME-JOIN.request primitive.
In the case where the supported rate set of the receiving STA or STAs is not known, the transmitting STA shall transmit using a rate in the BSSBasicRateSet parameter or using an MCS in the BSSBasicMCSset parameter or using a mandatory rate/MCS when the BSSBasicRateSet and BSSBasicMCSSet are not available (Ed: CID3305).

These rules also apply to A-MPDUs that aggregate MPDUs of type Data or Management (CID2840) with any other types of MPDU.
Insert the following new subclause heading:
9.6.3. Rate selection for control frames
Insert the following new subclause:
9.6.3.1. Rate selection for control frames that initialize a TXOP
If a control frame that initiates a TXOP is carried in a non-HT PPDU, the transmitting STA shall transmit the frames using one of the rates in the BSSBasicRate set parameter or using a rate from the mandatory rate set of the attached PHY if the BSSBasicRateSet parameter is empty.

If a control frame that initiates a TXOP is carried in a HT PPDU, the transmitting STA shall transmit the frames using an MCS supported by the receiver STA, as reported in the Supported MCS field in the HT Capabilities element in management frames transmitted by that STA or using a mandatory rate/MCS when the BSSBasicRateSet and BSSBasicMCSSet are not available (Ed: CID3304, CID703).

Selection between HT PPDU format and non-HT PPDU format for control frame transmission shall be determined by the rules in HT PPDU/non-HT PPDU selection for control frames.

Insert the following new subclause:

9.6.3.2. Rate selection for control frames that are not control response frames
If a control frame that is not a control response frame is not the first frame transmitted within a TXOP and the control frame is carried in a non-HT PPDU, the transmitting STA shall transmit the control frame using a rate no higher than the (CID1842) the highest rate in the BSSBasicRateSet parameter that is less than or equal to the rate or non-HT reference rate (see Non-HT ba) of the previously transmitted frame that was directed to the same receiving STA. If no rate in the BSSBasicRateSet parameter meets these conditions, the control frame shall be transmitted at a rate no higher than the (CID1842) the highest mandatory rate of the PHY that is less than or equal to the rate or non-HT reference rate (see Non-HT ba) of the previously transmitted frame that was directed to the same receiving STA.

If a control frame that is not a control response frame is not the first frame transmitted within a TXOP and is carried in an HT PPDU, the transmitting STA shall transmit the frames using an MCS supported by the receiver STA, as reported in the Supported MCS field in the HT capabilities element in management frames transmitted by that STA or using a mandatory rate/MCS when the BSSBasicRateSet and BSSBasicMCSSet are not available (Ed: CID3306).

The decision to transmit the control frame within an HT PPDU or a non-HT PPDU shall be made as defined in HT PPDU/non-HT PPDU selection for control frames.
Insert the following new subclause:
9.6.3.3. Rate selection for control response frames
To allow the transmitting STA to calculate the contents of the Duration/ID field, a STA responding to a received frame shall transmit its Control response frame according to the following rules:
· When the Control response frame (CTS, ACK or Immediate BlockAck including response to implicit BlockAckReq) is carried in a non-HT PPDU or in an HT PPDU that has a value of NON_HT_CBW40 for the TXVECTOR parameter CH_BANDWIDTH, then it shall be transmitted at the highest rate in the BSSBasicRateSet parameter that is less than or equal to the rate/non-HT reference rate (see Non-HT ba) of the immediately previous frame in the frame exchange sequence (as defined in Frame exchange se). If no rate in the BSSBasicRateSet parameter meets these conditions, then the Control response frame shall be transmitted at the highest mandatory rate of the PHY that is less than or equal to the rate of the received frame, and that is of the same modulation class as the received frame.
· If the Control Response frame is carried in an HT PPDU that does not have a value of NON_HT_CBW40 for the TXVECTOR parameter CH_BANDWIDTH, then it shall be transmitted at the MCS as determined by the procedure defined in Control response frame MCS computation. 
· If the received frame is of a modulation class other than HT PHY and the Control Response frame is carried in a non-HT PPDU, then the Control Response frame shall be transmitted using the same modulation class as the received frame. In addition, the Control Response frame shall be sent using the same value for the TXVECTOR parameter PREAMBLE_TYPE as the received frame.
· If the received frame is of the modulation class HT PHY and the Control Response frame is carried in a non-HT PPDU, then the Control Response frame shall be transmitted using one of the ERP-OFDM PHY or OFDM PHY modulation classes.
Selection between HT and non-HT PPDU for control response frame transmission shall be performed as defined in HT PPDU/non-HT PPDU selection for control frames.
Short GI or Green Field shall not be used for control response frames.  
For a non-HT PPDU control response frame or a control response frame that is transmitted in an HT PPDU with the TXVECTOR parameter CH_BANDWIDTH equal to NON_HT_CBW40, an alternative rate to that determined by following the procedure of 9.6.3.3   9 (Ed: CID 428, CID3308) may be used provided that the duration of the control response frame at the alternative rate is the same as the duration of the control response frame at the original chosen rate and the alternative rate is in either the BSSBasicRateSet parameter or the mandatory rate set of the PHY and the modulation class of the control response frame at the alternative rate is the same class as that of the original selected rate.
For an HT PPDU control response frame that is transmitted in a PPDU with the TXVECTOR parameter CH_BANDWIDTH not equal to NON_HT_CBW40, an alternative MCS to that determined by following the procedure of Control response frame MCS computation may be used provided that the duration of the control response frame at the alternative MCS is the same as the duration of the control response frame at the original chosen MCS and the alternative MCS is in the CandidateMCSSet that was generated according to the procedure of Control response frame MCS computation.
Insert the following new subclause:

9.6.4. BasicMCSSet
The BasicMCSSet field of the HT Information element shall (Ed: CID114) indicate MCS values that are supported by all HT (Ed: CID3346) STAs in a BSS. An AP shall refuse a (re)association request from an HT (Ed: CID3346) STA that does not support all the rates in the BasicMCSSet.

(Ed: CID2179, CID3310)

Insert the following new subclause:

9.6.5. HT Basic STBC MCS
The basic STBC MCS is the MCS of lowest rate in the BasicMCSSet used with STBC encoder with one spatial stream and two space time streams.(Ed: CID2181)
Insert the following new subclause:
9.6.6. Control response frame MCS computation
If the control response frame (Ed: CID3312) is to be transmitted within an HT PPDU with the TXVECTOR parameter CH_BANDWIDTH not equal to NON_HT_CBW40 in accordance with rules in HT PPDU/non-HT PPDU selection for control frames, the responding STA shall choose an MCS from a set of MCS called the CandidateMCSSet. The CandidateMCSSet is determined using the following rules: 

· If the frame eliciting the response was an STBC frame, instead of establishing a CandidateMCSSet, the rules for STBC exchanges found in Dual CTS protection are used to determine the MCS of the response transmission.
· If any of the following four conditions is true:
· the frame eliciting the response included a HT Control field with the MRQ field set to 1, or
· the frame eliciting the response included HT Control field with the TRQ field set to 1, or
· the PPDU containing the frame eliciting the response had the RXVECTOR SOUNDING parameter set to SOUNDING, or
· the frame eliciting the response had an L-SIG Duration value (see L-SIG TXOP protection) and initiates a TXOP,
then the CandidateMCSSet is the MCS Set consisting of the logical AND of the Supported MCS Set of the STA that sent the frame that is eliciting the response and the set of MCSs that the responding STA is capable of transmitting.
· If none of the above conditions is true, then the CandidateMCSSet is the BSSBasicMCSSet. If the BSSBasicMCSSet is empty, then the CandidateMCSSet shall consist of the set of mandatory HT PHY MCSs.
The selection of the value for the CH_BANDWIDTH parameter of the TXVECTOR of the response transmission shall obey the rules defined in 9.6.8 (Channel Width selection for control frames) (Ed: CID 2846).

MCS values from the CandidateMCSSet that do not satisfy those rules shall be eliminated from the CandidateMCSSet.
The choice of a response MCS is made as follows:
· If the frame eliciting the response is within a non-HT PPDU or an HT-PPDU with TXVECTOR parameter CH_BANDWIDTH equal to NON_HT_CBW40,
· Eliminate from the CandidateMCSSet all MCSs that have a Data Rate greater than or equal to the Data Rate of the received PPDU (the mapping of MCS to Data Rate is defined in 20.6 (Rate dependent parameters for HT Modulation and Coding Schemes (MCS)).
· Find the highest indexed MCS from the CandidateMCSSet. The index of this MCS is the index of the MCS that shall be used for the response transmission.
· If the frame eliciting the response is within an HT-PPDU with the TXVECTOR parameter CH_BANDWIDTH not equal to NON_HT_CBW40,
· Eliminate from the CandidateMCSSet all MCSs that have an index that is higher than the index of the MCS of the received frame.
· Determine the highest NSS value of all of the MCS in the CandidateMCSSet that is equal to or less than the NSS value of the MCS of the received frame and eliminate all MCSs from the CandidateMCSSet that have an NSS value that is not equal to this NSS value.
· Find the highest-indexed MCS of the CandidateMCSSet for which the modulation value of each stream is less than or equal to the modulation value of each stream of the MCS of the received frame and for which the code ratio value of each stream is less than or equal to the code ratio value of each stream of the MCS from the received frame. The index of this MCS is the index of the MCS that shall be used for the response transmission.
If there is no MCS that meets the condition in step 3), then repeat step 3) including the set of MCS with the NSS value that is one less than the Nss value found in step 2 (Ed: CID3314), from the CandidateMCSSet and continue likewise until step 3) produces a non-empty result.
Insert the following new subclause:

9.6.7. HT PPDU/non-HT PPDU selection for control frames
A control frame shall be carried in a non-HT PPDU or a non_HT duplicate PPDU (Ed: CID701) except under the conditions listed below.
A control frame shall be carried in an HT PPDU with the TXVECTOR parameter CH_BANDWIDTH not equal to NON_HT_CBW40 when the control frame meets any of the following conditions:
· the PPDU containing the control frame has a TXVECTOR SOUNDING parameter set to SOUNDING, or
· the control frame contains an L-SIG Duration value (see L-SIG TXOP protection), or
· the control frame is sent using an STBC frame.
A control frame shall be carried in HT PPDU with the TXVECTOR parameter CH_BANDWIDTH not equal to NON_HT_CBW40 when the control frame is a response to a frame that meets the following conditions:
· the frame eliciting the response included an HT Control field with the TRQ field set to 1 and the NDP announcement field was set to 0 and this responder sets the Implicit TxBF Receiving Capable field to 1, or
· the frame eliciting the response was an RTS frame carried in HT PPDU with the TXVECTOR parameter CH_BANDWIDTH not equal to NON_HT_CBW40 (Ed: CID117), or
· the frame eliciting the response was an STBC frame and the Dual CTS Protection field was set to 1 (see Dual CTS protection).
A control frame may be carried in HT PPDU with the TXVECTOR parameter CH_BANDWIDTH not equal to NON_HT_CBW40 when the control frame meets any of the following conditions:

· the control frame contains a HT Control field with the MRQ field set to 1, or
· the control frame contains a HT Control field with the TRQ field set to 1.
Insert the following new subclause:
9.6.8. Channel Width selection for control frames
An HT STA which transmits a control response frame shall send the frame using the same channel width as that on which it received the frame that elicited the response transmission. 
NOTE - If the responding STA receives a non-HT duplicate frame which was transmitted in 40 MHz, as a 20 MHz non-HT PPDU, the responding STA generates a 20 MHz response (Ed: CID2188).
NOTE - This rule, combined with the rules in 9.6.7 determines the format of a control response frame (Ed: CID2190).

For frames that are intended to provide protection, channel width is selected according to rules defined in 9.13 (Protection mechanisms).

An HT STA that uses a non-HT duplicate frame to establish protection of its TXOP shall send any CF-End using a non-HT duplicate frame except during the 40 MHz phase of PCO operation (Ed: 2191).
During the 40 MHz phase of PCO operation, the rules in subclause 11.16 (Phased Coexistence Operation) apply.

Insert the following new subclause:
9.6.9. Non-HT basic rate calculation
This subclause defines how to convert an HT MCS to a non-HT basic rate for the purpose of determining the rate of the response frame. It consists of two steps as follows:

· Use the modulation and coding rate determined from the HT MCS (defined in 21.6 (Rate dependent parameters for HT Modulation and Coding Schemes (MCS))) to a non-HT reference rate by lookup into Non-HT r 
. In the case of an MCS with unequal modulation, the modulation of stream 1 is used.
· The non-HT Basic Rate is the highest rate in the BSSBasicRateSet that is less than or equal to this non-HT reference rate.
	Non-HT reference rate

	Modulation
	Coding rate (R)
	Non-HT reference rate (Mb/s)

	BPSK
	1/2
	6

	BPSK
	3/4
	9

	QPSK
	1/2
	12

	QPSK
	3/4
	18

	16-QAM
	1/2
	24

	16-QAM
	3/4
	36

	64-QAM
	2/3
	48

	64-QAM
	3/4
	54

	64-QAM
	5/6
	54
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� For example if an HT PPDU transmission uses 64-QAM and coding rate of ¾, the related non-HT reference rate is 54 Mb/s.
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