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Abstract

This document has some suggested changes to improve the readability of the draft. The editorial instructions are provided either by insert, delete or change. Insertions are shown by underlined text and deletions are shown by strike through text.

6. MAC service definition

6.1 Overview of MAC services

6.1.1 Asynchronous dData service

6.1.1.1 Determination of user priority (UP)

Change the subclause as shown below:

The QoS facility supports 8 "user priority" values designated 7 to 0 and is identical to the IEEE 802.1D priority tag. All data with a particular UP is said to belong to a traffic category (TC) with that UP. The user priority is provided with each MSDU at the medium access control service access point (MAC SAP), either directly, in the priority parameter, or indirectly, in a traffic specification (TSPEC) designated by the priority parameter. 

The received unicast frames at the AP may be:

a)
Non-QoS subtypes, in which case the AP shall assign an UP of 0 (best effort) to them.

b)
QoS subtypes, in which case the AP shall extract the UP from the QoS control field directly if the value of the TID is between 0 and 7, or from the associated TSPEC if the value of TID is between 8 and 15.

In the event that the received frame has a destination address within the BSS, and there is a TSPEC set up for the frame, the AP shall determine the transmit queue according to the TSID of the TS with the destination address. In the event that the received frame has a destination address within the BSS and there is no TSPEC set up for the frame, the AP shall determine the transmit queue according to the UP mappings in Table 0.1.

In the event that the received frame had a destination address reachable through the bridge, the AP shall signal to the bridging layer the recovered 802.1D priority which is the UP.

6.1.1.2 Interpretation of TID

Add the following paragraph at the end of the subclause:

When a TSPEC is established for data that is tagged with an IEEE 802.1d priority tag then the priority parameter that is passed at the MAC service primitive is the TSID.
6.1.3 MSDU ordering

Change the first paragraph of 6.1.3 as follows:

The services provided by the MAC sublayer permit, and may in certain cases require, the reordering of MSDUs. The MAC does not intentionally reorder MSDUs except as may be necessary to improve the likelihood of successful delivery based on the current operational (“power management”) mode of the designated recipient station(s), or to honor the user priorities of individual MSDUs. The sole effect of this reordering (if any), for the set of MSDUs received at the MAC service interface of any single station, is a change in the delivery order of broadcast and multicast MSDUs, relative to directedunicast MSDUs, and the reordering of MSDUs with different TID values, originating from a single source station address. There is no reordering of unicast MSDUs with the same TID value and addressed to the same destination.  
In non-QoS STAs, Iif a higher-layer protocol using the asynchronous data service cannot tolerate this possible reordering, the optional StrictlyOrdered service class should be used. MSDUs transferred between any pair of stations using the StrictlyOrdered service class are not subject to the relative reordering that is possible when the ReorderableMulticast service class is used. However, the desire to receive MSDUs sent using the StrictlyOrdered service class at a station precludes simultaneous use of the MAC power management facilities at that station. The StrictlyOrdered service class is not available in QSTAs.
6.2 Detailed service specification

6.2.1 MAC data services

6.2.1.1 MA-UNITDATA.request

6.2.1.1.2 Semantics of the service primitive

Change the final paragraph as follows:

The service class parameter specifies the service class desired for the data unit transfer. In non-QoS STAs, IEEE 802.11 allows two values: ReorderableMulticast or StrictlyOrdered. In QSTAs, only a single class of service is defined, so this parameter value has no normative effect and may be null.

6.2.1.2 MA-UNITDATA.indication

6.2.1.2.2 Semantics of the service primitive

Change the final paragraph as follows:

The service class parameter specifies the receive service class that was used for the data unit transfer. In non-QoS STAs, IEEE 802.11 provides allows two values: ReorderableMulticast or StrictlyOrderedonly. In QoS-STAs, only a single class of service is supported and the value of this parameter is null.
6.2.1.3 MA-UNITDATA-STATUS.indication

6.2.1.3.2 Semantics of the service primitive

Restore the transmission status given in f and h and make the following changes:

The transmission status parameter is used to pass status information back to the local requesting LLC sublayer entity. IEEE 802.11 specifies the following values for transmission status:

 a)
Successful;

 b)
Undeliverable (for unacknowledged directed MSDUs when the adot11ShortRetryMax or adot11LongRetryMax retry limit would otherwise be exceeded) [no longer used, listed because this status may be returned by MAC entities conformant to IEEE Std 802.11-1999]
;

 c)
Excessive data length;

 d)
Non-null source routing;

 e)
Unsupported priority (for priorities other than Contention or ContentionFree at a non-QoS STA; or for priorities other than Contention, ContentionFree or an integer between and including 0 and 15 at a QSTA);

 f) 
Unsupported service class (for service classes other than ReorderableMulticast or StrictlyOrdered) for non-QoS STAs; QSTAs do not return this value as there is only one service class;

 g)
Unavailable priority (for ContentionFree when no point coordinator is available, in which case the MSDU is transmitted with, and the provided priority of parameter value is set to, Contention; or for an integer between and including 1 and 15 at a QSTA which is not associated in a QBSS, in which case the MSDU is transmitted with, and the provided priority parameter value is set to, Contention);

 h)
Unavailable service class (for StrictlyOrdered service when the station’s power management mode is other than “active”) for non-QoS STAs; QSTAs do not return this value as there is only one service class;

 i)
Undeliverable (TransmitMSDUTimer reached dot11MaxTransmitMSDULifetime before successful delivery) [no longer used, listed because this status may be returned by MAC entities conformant to IEEE Std IEEE Std 802.11-1999, see footnote in (b)];

 j)
Undeliverable (no BSS available);

 k)
Undeliverable (the STA MAC sublayer entity cannot encrypt with a null key, or does not have the required credentials or other security data to transmit the frame).

In all cases where delivery of the MSDU is attempted, the transmission status parameter returned by the MAC sublayer entity is either (a) or (f). In all cases where no MSDU delivery attempt can be made, the transmission status parameter returned by the MAC sublayer entity is one of (c), (d), (e), (j) or (k). 

The provided priority parameter specifies the priorityTID that was used for the associated data unit transfer (Contention, or ContentionFree or an integer from 0 to 15).

The provided service class parameter specifies the class of service used for the associated data unit transfer (. In non-QoS STAs, the value of this parameter is ReorderableMulticast or StrictlyOrdered). In QSTAs, as only a single class of service is supported, the value of this parameter is null.
7. Frame formats

7.1 MAC frame formats

7.1.3 Frame fields

7.1.3.2 Duration/ID field

Change the contents of 7.1.3.2 as follows:

The Duration/ID field is 16 bits in length. The contents of this field are vary with frame type and subtype, whether the frame is transmitted during the CFP, and QoS capabilities of the sending station, and defined as follows:

 a)
In control type frames of subtype Power Save (PS)-Poll the Duration/ID field carries the association identity (AID) of the station that transmitted the frame in the 14 least-significant bits (lsb), withand the 2 most-significant bits (msb) both set to 1. The value of the AID is in the range 1-2007.

b)
In all other frames transmitted by non-QoS STAs, the Duration/ID field contains a duration value as defined for each frame type in 7.2. For frames transmitted during the contention-free period (CFP), the duration field is set to 32768. 
c)
In all other frames transmitted in a contention period (CP) following a contention access of the channel by a QSTA, subject to the limitations on the size of the TXOP, the Duration/ID field is set to one of the following three values:

1) 
If Ack policy of normal acknowledgement is used, the time required for the transmission of one ACK frame (including appropriate IFS values).
2) 
If Ack policy of no acknowledgement is used or if the frame is a broadcast/multicast frame, then a value of 0.
3) 
If Ack policy of normal acknowledgement is used, the time required for the transmission of one ACK followed by another MPDU and its ACK (including appropriate IFS values).
4) If Ack policy of no acknowledgement is used or if the frames are broadcast/multicast frames, the time required for the transmission of another MPDU.
5) 
The duration of the entire burst as determined by the STA.

d)
In the frames sent in a response to a poll from the HC, the Duration/ID field is set to the duration of the entire burst.

Whenever the contents of a received Duration/ID field, treated as an unsigned integer and without regard for address values, type and subtype are less than 32768, the duration value is used to update the network allocation vector (NAV) according to the procedures defined in Clause 9.2.5.4 or 9.10.2.2.1, as appropriate.

Whenever the contents of a received Duration/ID field, treated as an unsigned integer, are greater than 32768, the contents are interpreted as appropriate for the frame type and subtype, or ignored if the receiving MAC entity does not have a defined interpretation for that type and subtype.

The encoding of the Duration/ID field is given in Table 3.

Delete Table 3.

Insert Table 3 as shown below

Table 3 – Duration/ID field encoding

	Bits 0-13
	Bit 14
	Bit 15
	Usage

	0 – 32767
	0
	Duration value (in units of microseconds) that shall be used within all frames, other than PS-Poll frames, transmitted during the CP, and may be used under HCF for frames transmitted during the CFP.

	0
	0
	1
	Fixed value that shall be used under PCF and may be used under HCF, within frames transmitted during the CFP.

	1 - 16383
	0
	1
	Reserved

	0
	1
	1
	Reserved

	1-2007
	1
	1
	AID in PS-Poll frames

	2008 - 16383
	1
	1
	Reserved


7.1.3.4 Sequence Control field

7.1.3.4.1 Sequence Number field

Change the text of 7.1.3.4.1 as shown:

The Sequence Number field is a 12-bit field indicating the sequence number of an MSDU or MMPDU.  Each MSDU or MMPDU transmitted by a STA is assigned a sequence number.  Sequence numbers areNon-QoS STAs (as well as QSTAs operating as non-QoS STAs because they are in a non-QoS BSS or non-QoS IBSS), assigned sequence numbers for management type frames, and data type frames from a single modulo-4096 counter, starting at 0 and incrementing by 1 for each MSDU or MMPDUQSTAs associated in a QBSS maintain one modulo-4096 counter for each TID that they source to a destination address, including broadcast and multicast addresses.  Sequence numbers for QoS (+) data type frames (i.e., with the subtype bits b7 and b6 in frame control set to 1 and 0 respetively), are assigned using the counter identified by the TID subfield of the QoS Control field of the frame, and that counter is incremented by 1 for each MSDU assigned a sequence number for that TID for that destination.  QoS (+) Null type frames (i.e., with the subtype bits b7 and b6 in frame control, both set to 0) in  a QBSS are assigned a sequence number of 0.  Sequence numbers for management type frames sent by QSTAs and QAPs are assigned using an additional single modulo-4096 counter. Each frame containing a fragment of an MSDU or MMPDU contains the assigned same sequence number.  The sequence number remains constant in all retransmissions of an MSDU, MMPDU, or fragment thereof.

7.2 Format of individual frame types

7.2.1 Control frames

7.2.1.1 Request To Send (RTS) frame format

Change the final paragraph of 7.2.1.1 and insert the note below this paragraph as shown:

For all RTS frames sent by non-QoS STAs, tThe duration value is the time, in microseconds, required to transmit the pending data or management frame, plus one CTS frame, plus one ACK frame, plus three SIFS intervals. If the calculated duration includes a fractional microsecond, that value is rounded up to the next higher integer. For all RTS frames sent by QSTAs in contention period, following a contention access of the channel, the duration value is set as specified in 7.1.3.2. For all RTS frames sent under during a polled TXOP under HCF rules, the duration value is set as specified in 9.10.2.3.2.
7.2.2 Data frames

Change the text in 7.2.2 as shown:

The frame format for a Data frame is independent on the QoS bit of the subtype field.and is as  Data frames with a value of 0 in the QoS bit of the subtype field are used for basic transfers, and have the format defined in Figure 22.

	Octets: 2
	2
	6
	6
	6
	2
	66 or 0
	0-2312n
	4

	Frame Control
	Dur/ID
	Address
1
	Address
2
	Address
3
	Seq
Ctrl
	Address
4
	Frame Body
	FCS

	MAC Header
	
	


Figure 22 – Basic Data Frame

Data frames with a value of 1 in the QoS bit of the subtype field are used for QoS transfers, and have the format defined in Figure 22.1.  These subtypes are collectively referred to as QoS data type frames.  Each of these data subtypes contains "QoS" in their names, and this frame format is distinguished by the presence of a QoS Control field in the MAC header.
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Figure 22.1 – QoS Data Frame

The contents of the Address fields of data and QoS data frames are dependent upon the values of the To DS and From DS bits in the frame control field, and are defined in Table 4.  Where the content of a field is shown as not applicable (N/A), the field is omitted. Note that Address 1 always holds the receiver address of the intended receiver (or, in the case of multicast frames, receivers), and that Address 2 always holds the address of the station that is transmitting the frame.

Table 4 – Address Field Contents

	To DS
	From DS
	Address 1
	Address 2
	Address 3
	Address 4
	Usage

	0
	0
	DA
	SA
	BSSID
	N/A
	STA to STA traffic in an IBSS and QSTA-to-QSTA traffic in a QBSS

	0
	1
	DA
	BSSID
	SA
	N/A
	AP-to-STA traffic in a BSS

	1
	0
	BSSID
	SA
	DA
	N/A
	STA-to-AP traffic in a BSS

	1
	1
	RA
	TA
	DA
	SA
	WDS traffic between APs 


A station uses the contents of the Address 1 field to perform address matching for receive decisions.  In cases where the Address 1 field contains a group address, the BSSID also is validated to ensure that the broadcast or multicast originated in the same BSS.

A station uses the contents of the Address 2 field to direct the acknowledgment if an acknowledgment is necessary. 

The DA is the destination of the MSDU (or fragment thereof) in the frame body field.

The SA is the address of the MAC entity which initiated the MSDU (or fragment thereof) in the frame body field.

The RA is the address of the STA contained in the AP in the wireless distribution system that is the next immediate intended recipient of the frame.

The TA is the address of the STA contained in the AP in the wireless distribution system that is transmitting the frame.

The BSSID of the Data frame is determined as follows:

a) 
If the station is an AP or is associated with an AP, the BSSID is the address currently in use by the STA contained in the AP.

b) 
If the station is a member of an IBSS, the BSSID is the BSSID of the IBSS.

The BSSID is defined in 7.1.3.3.3.

The QoS Control field is defined in 7.1.3.5.

The frame body consists of the MSDU or a fragment thereof, and a WEP IV and ICV (if and only if the WEP subfield in the frame control field is set to 1). The frame body is null (0 octets in length) in data frames of Subtype Null function (no data), CF-Ack (no data), CF-Poll (no data), and CF-Ack+CF-Poll (no data).

For Data frames of Subtype Null (no data), CF-Ack (no data), CF-Poll (no data) and CF-Ack+CF-Poll (no data) and the corresponding four QoS data frame subtypes, the frame body is omitted. Otherwise, the frame body contains all of or a fragment of an MSDU after any encapsulation for encryption.

The maximum length of the frame body can be determined from the maximum MSDU length plus any overhead from encapsulation for encryption (i.e. it is always possible to send a maximum length MSDU,  with any encapsulations provided by the MAC layer within a single DATA MPDU). 

Within all data type frames sent by STAs during the CFP under PCF, the Duration/ID field is set to the value 32768. Within all data type frames sent within a polled TXOP under HCF, the Duration/ID field is set as specified in 9.10.2.1. Within all data type frames sent in contention period by the QSTAs, following a contention access of the channel, the Duration/ID field is set as specified in 7.3.1.2. Within all data type frames sent during the contention period by non-QoS STAs, the Duration/ID field is set according to the following rules:

 -
If the Address 1 field contains a group address, the duration value is set to 0.

 -
If the More Fragments bit is set to 0 in the Frame Control field of a frame and the Address 1 field contains an individual address, the duration value is set to the time, in microseconds, required to transmit one ACK frame, plus one SIFS interval.

 -
If the More Fragments bit is set to 1 in the Frame Control field of a frame, and the Address 1 field contains an individual address, the duration value is set to the time, in microseconds, required to transmit the next fragment of this data frame, plus two ACK frames, plus three SIFS intervals.

The duration value calculation for the data frame is based on the rules in 9.6 that determine the data rate at which the control frames in the frame exchange sequence are transmitted. If the calculated duration includes a fractional microsecond, that value is rounded up to the next higher integer. All stations process Duration field values less than or equal to 32767 from valid data frames to update their NAV settings as appropriate under the coordination function rules.

7.2.3 Management frames

Change the text in 7.2.3 as shown:

The frame format for management frames is independent of frame subtype and is as defined in Figure 23.

	Octets: 2
	2
	6
	6
	6
	2
	0-2312
	4

	Frame Control
	Dur/ID
	DA
	SA
	BSSID
	Seq
Ctrl
	Frame Body
	FCS

	MAC Header
	
	


Figure 23 – Management frame format

A STA uses the contents of the Address 1 (DA) field to perform the address matching for receive decisions.  In the case where the Address 1 (DA) field contains a group address and the frame type is other than Beacon, the BSSID also is validated to ensure that the broadcast or multicast originated in the same BSS.  If the frame type is Beacon, other address matching rules apply, as specified in 11.1.2.3.

The address fields for management frames do not vary by frame subtype.

The BSSID of the management frame is determined as follows:

 a)
If the station is an AP or is associated with an AP, the BSSID is the address currently in use by the STA contained in the AP.

 b)
If the station is a member of an IBSS, the BSSID is the BSSID of the IBSS.

 c)
In management frames of subtype Probe Request, the BSSID is either a specific BSSID, or the broadcast BSSID as defined in the procedures specified in clause 1011.1.3.2.

The DA is the destination of the frame.

The SA is the address of the station transmitting the frame.

Within all management type frames sent by STAs during the CFP under PCF, the Duration field is set to the value 32768.  Within all management type frames sent within a polled TXOP under HCF the Duration field is set as specified in 9.10.2.2.2. Within all data type frames sent in contention period by the QSTAs, following a contention access of the channel, the Duration/ID field is set as specified in 7.3.1.2. Within all management type frames sent during the contention period under DCF or EDCF, the Duration field is set according to the following rules:

· If the DA field contains a group address, the duration value is set to 0.

· If the More Fragments bit is set to 0 in the Frame Control field of a frame and the DA contains an individual address, the duration value is set to the time, in microseconds, required to transmit one ACK frame, plus one SIFS interval. 

· If the More Fragments bit is set to 1 in the Frame Control field of a frame, and the DA contains an individual address, the duration value is the time, in microseconds, required to transmit the next fragment of this Management frame, plus two ACK frames, plus three SIFS intervals. 

The duration value calculation for the management frame is based on the rules in 9.6 that determine the data rate at which the control frames in the frame exchange sequence are transmitted. If the calculated duration includes a fractional microsecond, that value is rounded up to the next higher integer. All stations process Duration field values less than or equal to 32767 from valid management frames to update their NAV settings as appropriate under the coordination function rules.

The frame body consists of the fixed fields and followed by the information elements defined below for each management frame subtype.  All fixed fields and information elements are mandatory unless stated otherwise, and they can only appear in the specified, relative order. Stations that encountering an element typeID they do not understandrecognize in the frame body of a management type frame received, ignore that element and continue to parse the remainder of the management frame body (if any) for additional information elements with recognizable element IDs.  Element type codes not explicitly defined in this standard are reserved and do not appear in any frames.Unused Element ID codes are reserved.

Insert following 7.2.3.11 the following subclause and the figures and tables included therein, renumbering subclauses, figures and tables as necessary:

9. MAC sublayer functional description

9.10 HCF

9.10.2 HCF controlled channel access

9.10.2.1 HCF controlled channel access procedure

9.10.2.1.2 Recovery from the absence of an expected reception

Change the subclause as shown:

QSTAs, including the HC, are required to respond within any frame exchange sequence after a SIFS period. If the beginning of reception of an expected response, as detected by the occurrence of PHY-CCA.indication(busy) at the QSTA which is expecting the response, does not occur during the first slot time following SIFS,then,

a) 
If the transmitting station is the HC, it may initiate recovery by transmitting after PIFS from the end of the last transmission.
b) 
If the transmitting station is a WSTA, it shall initiate recovery by transmitting after PIFS from the end of the last transmission.
If a bad frame, as detected by an FCS error after occurrence of PHY-RXSTART.indicate followed by PHY-RXEND.indicate(no error) is received at a QSTA that expects a response to its transmission, the QSTA may initiate recovery by transmitting a frame after SIFS from the end of that reception. 

WSTAs that receive a QoS (+)CF-Poll shall respond within a SIFS period. If the polled WSTA has no queued traffic to send, or if the MPDUs available to send are all too long to transmit within the specified TXOP limit, the WSTA shall send a QoS Null frame. In the case of no queued traffic, this QoS Null shall have a QoS control field that reports a queue size of 0 for any TID. In the case of insufficient TXOP size, this QoS Null shall have a QoS control field that contains the TID and TXOP duration needed to send the highest priority MPDU that is ready for transmission.

If PHY-CCA.indication(busy) occurs during the slot following SIFS, followed by PHY-RXSTART.indication or PHY-RXEND.indication prior to PHY-CCA.indication(idle) then an HC may assume that a QoS (+)CF-Poll frame was successfully received by the QSTA.

9.10.2.2 TXOP structure and timing

9.10.2.2.2
Duration values within polled TXOPs

The Duration/ID value in each of the second and subsequent frames sent by a QSTA during a TXOP shall be the Duration/ID value of the preceding frame in the sequence, diminished by the time required to send the response frame plus one SIFS period.

The initial frame of a non-final frame exchange sequence sent by a QSTA within a TXOP shall contain a duration value that is the remaining duration of the TXOP plus aSlotTime. The initial frame of the sole or final frame exchange sequence of the TXOP shall contain a duration value that covers the actual remaining time needed for this frame exchange sequence plus aSlotTime.

9.10.2.3 HCF controlled channel access transfer rules

A TXOP obtained by receiving a QoS (+)CF-Poll uses the specified TXOP limit, resulting in a CFB that consists of one or more frame exchange sequences with the sole time-related restriction being that the final sequence shall end not later than the TXOP limit. MSDUs may be fragmented in order to fit within TXOPs.

QSTAs shall use QoS data type frames for all MPDU transfers to/from an HC, and should use QoS data type frames for direct WSTA-to-WSTA transfers. The TID in the QoS control fields of these frames shall indicate the TC or TS to which the MPDU belongs, and the queue size field shall indicate the amount of queued traffic present in the output queue that the QSTA uses for traffic belonging to this TC or TS.  The queue size value reflects the amount on the appropriate queue not including the present MPDU.  A WSTA should acknowledge the receipt of a QoS data type frame received from the HC, subject to normal Ack policy, using a QoS CF-Ack in cases where that WSTA has new or changed bandwidth requirements, and wants to send the TID and TXOP duration request along the required acknowledgement (also see 9.10.2.3.1).

QSTAs shall be able to transmit and receive QoS CF-Ack frames.  QSTAs are not required to be able to transmit QoS data type frames with subtypes that include +CF-Ack.  QSTAs shall be able to handle received QoS data type frames with subtypes that include +CF-Ack when the QSTA to which the acknowledgement is directed is the same as the QSTA addressed by the Address1 field of that QoS data type frame.  QSTAs are not required to handle received QoS data type frames in which the +CF-Ack function pertains to a different QSTA than is addressed by the Address1 field of that QoS data type frame.  The net effect of these restrictions on the use of QoS +CF-Ack is that the principal QoS +CF-Ack subtype that is useful is the QoS Data+CF-Ack, which can be sent by a WSTA as the first frame in a polled TXOP when that TXOP was conveyed in a QoS Data+CF-Poll(+CF-Ack) and the outgoing frame is directed to the HC's QSTA address.  QoS (Data+)CF-Poll+CF-Ack frames are only useful if the HC wants to grant another TXOP to the same WSTA a SIFS after receiving the final transmission of that WSTA's previous TXOP.

The HC assumes that all QSTA transfers using non-QoS frames are best effort traffic.

HCF contention-based channel access shall not be used to transmit MSDUs belonging to traffic streams for which the traffic specification as furnished to/by the HC has a specified minimum data rate and a specified delay bound, except as may be necessary to obtain the first polled TXOP from the HC for a newly added or modified traffic stream.

9.10.2.3.1 TXOP requests

WSTAs may send TXOP requests during polled TXOPs or EDCF TXOPs using the QoS Control field in the QoS Data, or QoS Null frame, or QoS CF-Ack frame directed to the HC, with the request duration or queue size and TID value indicated to the HC. During the CP, if the Ack policy bit in the QoS control field of this QoS Null frame  is set to Normal acknowledgement, the HC shall respond to this QoS Null with a CF-Poll+CF-Ack frame, but the HC is not required to grant a TXOP of the requested length in this frame.

9.10.2.3.2 Use of RTS/CTS

QSTAs may send an RTS as the first frame of any frame exchange sequence for which improved NAV protection is desired, during either the CP or CFP, and without regard for dot11RTSThreshold. For an RTS frame sent at the beginning of a non-final frame exchange within a polled TXOP, as well as for an RTS frame sent by the HC at the beginning of a frame exchange which grants a TXOP, the Duration/ID field shall be set to the number of microseconds remaining until the end of the specified TXOP plus aSlotTime. 

For an RTS frame sent at the beginning of the sole or final frame exchange within a polled TXOP, including the case of a polled TXOP with a TXOP limit value of 0, as well as for an RTS frame sent by the HC at the beginning of a frame exchange which does not grant a TXOP, the Duration/ID field shall be set to the time, in microseconds, required to transmit the data or management type frame of the pending frame exchange, plus one CTS time, plus one ACK time, plus three SIFS intervals, plusaSlotTime. If the calculated duration includes a fractional microsecond, that value is rounded up to the next higher integer.

The HC and TXOP holder after transmitting RTS may recover from the failure of the successful CTS reception by transmitting a frame after PIFS following the end of the RTS transmission if the PHY‑CCA.indication(busy) does not occur, or after SIFS following the end of the last frame reception if the frame after the RTS transmission is received incorrectly, as determined by an FCS error, after occurrence of PHY-RXSTART.indication and PHY-RXEND.indication(no error).

If NAV protection is desired for a transmission to the HC in response to a QoS data frame with a subtype that includes CF-Poll, the WSTA is allowed to send a CTS frame with RA containing its own MAC address in order to set the NAV in its own vicinity without the extra time to send an RTS (which is unnecessary because the NAVs in vicinity of the HC were set by the QoS (+)CF-Poll frame). For a CTS frame sent to the WSTA's own MAC address at the start of a polled TXOP, the Duration/ID field shall be set to the number of microseconds until the end of the TXOP. 

9.10.3 HCF frame exchange sequences

The allowable frame exchange sequences for use between and among QSTAs and the QAP in a QBSS are shown in Table 25.1. This table uses the same notation as tables 21 and 22 (see 9.7).

Table 25.1 – QBSS frame sequences

	HCF Frame Sequence (in CP or CFP unless noted)
	Frames in
Sequence
	Usage

	Beacon(CF)
	1
	beacon during CF period

	Data(bc/mc)
	1
	broadcast or multicast MSDU

	Mgmt(bc)
	1 or 2
	broadcast MMPDU

	Mgmt(dir) – ACK
	2 or 3
	directed MMPDU

	QoS CF-Poll{+CF-Ack}(no data) [– CTS self] – QoS Data(dir) – ACK [– QoS Data(dir) – ACK]
	3 +
	polled TXOP, QSTA has frames to send

	QoS CF-Poll{+CF-Ack}(no data) – QoS Null
	2 or 4
	polled TXOP, QSTA has nothing to send (that fits in TXOP)

	[RTS – CTS – ] QoS Data(dir) – (QoS CF-)Ack(no data)
	2 or 4
	frame delivery by QSTA or HC, continuation of TXOP

	[RTS – CTS – ] QoS Data(dir)+CF-Poll{+CF-Ack} – 
{(QoS CF-)ACK –} QoS Data(dir) – 
	2, 3 or 5
	start of TXOP sent with MPDU
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� Transmission status (b) and (g) should not be returned by implementations conformant to the present standard. Transmission status (b) and (g) are listed for completeness, since they were defined in IEEE Std 802.11-1999, but are not likely ever to be returned. It is not possible to determine the occurrence of either of these two cases of an MSDU delivery attempt being abandoned (due to excessive retries for status (b) or due to exceeding the limit on transmit lifetime for status (g)) from local state available within the MAC sublayer entity at the time the MA-UNITDATA.request is received from LLC. Because all MAC data service provided within IEEE Std 802.11 is connectionless, return of transmission status (b) or (g) is incompatible with the semantics of the MA-UNITDATA-STATUS.indication primitive. Implementers are advised that the existence of transmission status (b) and (g) should not be interpreted as a requirement that conformant implementations be able to return these status values, and are directed to the absence of any reference to this clause in Annex A.4 of IEEE Std 802.11-1999.


� This restriction is intended to avoid collisions due to inconsistent CCA reports in different QSTAs, not to optimize the bandwidth usage efficiency.


� The sending of RTS during the CFP is usually unnecessary, but may be used to ensure that the addressed recipient QSTA is within range and awake, and to elicit a CTS response that will set the NAV at STAs in the vicinity of the addressed recipient. This is useful when there are nearby STAs that are members of other BSSs and are out of range to receive beacons from this BSS. Sending an RTS during the CFP is only useful when the recipient is a QSTA, because a STA in the same BSS will have its NAV set to protect the CFP, which will render those STAs unable to respond. Using the same duration calculation during the CFP as specified for the CP is directly applicable for all cases except when the RTS is sent by the HC, and the following frame includes a QoS (+)CF-Poll.
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