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· MCF

· General

Under MCF, the basic unit of allocation of the right to transmit onto the WM is the TXOP. Each TXOP is defined by a starting time and a defined maximum length.

Under MCF, there are two types of TXOPs: EDCA TXOPs and MCCA TXOPs. The EDCA TXOP is obtained by a mesh STA winning an instance of EDCA contention (see 9.9.1 (HCF contention-based channel access (EDCA))). The MCCA TXOP is obtained by a mesh STA gaining control of the WM during an MCCAOP. The MCCAOP is an advance reservation of a time interval for its transmission by means of an MCCA Opportunity Reservation (see 9.9a.3 (MCF coordinated channel access (MCCA))). Neither EDCA TXOPs nor MCCA TXOPs shall exceed dot11MaxDwellTime (if using an FH PHY).

· MCF contention-based channel access

In an MBSS, EDCA implements the contention-based channel access. 9.9.1 (HCF contention-based channel access (EDCA)) defines EDCA.

· MCF coordinated channel access (MCCA)

· General

MCF coordinated channel access (MCCA) is an optional access method that allows mesh STAs that implement MCCA to access the WM at selected times with lower contention than would otherwise be possible. This standard does not require all mesh STAs to use MCCA. MCCA can be used by a subset of mesh STAs in an MBSS. However, MCCAOP reservations can only be set up among mesh STAs that have dot11MCCAActivated true and operate on the same channel. The performance of MCCA may be impacted by devices that do not respect MCCAOP reservations.

MCCA enabled mesh STAs use management frames to make an advance reservation for transmissions. The mesh STA transmitting an MCCAOP Setup Request frame to initiate an advance reservation is the MCCAOP owner of the MCCAOP reservation defined in this setup. The receivers of the MCCAOP Setup Request are the MCCAOP responders. The MCCAOP owner and the MCCAOP responders advertise this advance reservation to their neighbors via MCCAOP advertisement. The MCCA enabled neighbor mesh STAs that could cause interference to transmissions during these reserved time periods, or that would experience interference from them, shall not initiate a transmission during these reserved time periods. During its MCCAOP, the MCCAOP owner obtains a TXOP by winning an instance of EDCA contention. Because of its advance reservation, the MCCAOP owner experiences no competition from other MCCA enabled neighbor mesh STAs. At the start of an MCCAOP, the EDCAF of the MCCAOP owner replaces the AIFSN, CWmin, and CWmax value of its dot11EDCATable with MCCA access parameters.

In order to use MCCA, a mesh STA maintains synchronization with its neighboring mesh STAs. Mesh STAs that use MCCA shall use a DTIM interval with a duration of 2n  100 TU with n a non-negative integer less than or equal to 18. Additionally, a mesh STA shall track the reservations of its neighboring mesh STAs.

NOTE 1—The DTIM interval of the form 2n  100 TU has been chosen so as to facilitate the verification that MCCAOP reservations do not overlap. The restriction that n be less than or equal to 18 has been chosen to be compatible with the maximum DTIM interval and so that the range of the MCCAOP Offset in the reservation, see 7.3.2.104.2 (MCCAOP Reservation field), is compatible with the maximal DTIM interval length.

NOTE 2—In 9.9a.3 (MCF coordinated channel access (MCCA)), a frame with the RA field set to an individual address is referred to as an individually addressed frame. The DA field of the individually addressed frame in this context might not be set to an individual address, if the frame uses 4 address or 6 address format. Similarly, frames with the RA field set to a group address are referred to as group addressed frames.
· MCCA operation process

As a consequence of an MLME-ACTIVATEMCCA.request a mesh STA shall set the MCCA Enabled subfield of the Mesh Capability field in the Mesh Configuration element to 1 in Beacon and Probe Response frames it transmits. It shall not initiate or accept MCCAOP setup requests for dot11MCCAScanDuration TUs after the receipt of the MLME-ACTIVATEMCCA.request. 

During this period, the mesh STA learns its neighborhood MCCAOP times by receiving Beacon, Probe Response, or MCCAOP Advertisement frames of neighboring mesh STAs with the MCCA Enabled sub-field of the Mesh Capability field in the Mesh Configuration element equal to 1. 

After this period the mesh STA may initiate and accept MCCAOP setup requests as per 9.9a.3.7 (MCCAOP setup procedure).

· MCCAOP reservations

An MCCAOP reservation specifies a schedule for frame transmissions. The time periods scheduled for frame transmissions in the reservation are called MCCAOPs. The schedule is set up between an MCCAOP owner and one (for individually addressed frames) or more (for group addressed frames) MCCAOP responders. MCCAOPs are setup by means of the procedure defined in 9.9a.3.7 (MCCAOP setup procedure). Once an MCCAOP reservation is set up

· Access to the channel by MCCA enabled mesh STAs is governed by the procedures in 9.9a.3.11 (Access during MCCAOPs).

· The MCCAOP reservation is advertised according to the procedures in 9.9a.3.8 (MCCAOP advertisement).

The schedule is defined by means of the MCCAOP Reservation field defined in 7.3.2.104.2 (MCCAOP Reservation field). An MCCAOP reservation schedules a series of MCCAOPs with a common duration given in the MCCAOP Duration subfield of the MCCAOP Reservation field. This series is started after the first DTIM Beacon following the successful completion of the MCCAOP setup procedure and terminated when the MCCAOP reservation is torn down.

The reservation defines a regular schedule of MCCAOPs in the DTIM interval of the MCCAOP owner. The number of MCCAOPs in the DTIM interval is given by the value of the MCCAOP Periodicity subfield of the MCCAOP Reservation field. The MCCAOP Offset subfield specifies the offset of the first scheduled MCCAOP of the transmission schedule relative to the beginning of the DTIM interval of the MCCAOP owner. The following MCCAOPs are separated by a time interval with a duration equal to the length of the DTIM period divided by the value in the MCCAOP Periodicity subfield. This schedule is repeated in all DTIM intervals until the reservation is torn down.

An example of an MCCAOP reservation schedule is shown in Figure 9-20a (Example MCCAOP reservation with MCCAOP Periodicity equal to 2). In this particular example, the MCCAOP Periodicity equals two, so that there are two MCCAOPs in each DTIM interval. As further illustrated in the figure, the MCCAOP Offset value indicates the beginning of the first MCCAOP in each DTIM interval. 
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	· Example MCCAOP reservation with MCCAOP Periodicity equal to 2


If a mesh STA adjusts its TBTT, e.g., in response to a TBTT adjustment request, it shall adjust the MCCAOP reservations accordingly by modifying the MCCAOP Offset of each MCCAOP reservation.


An MCCAOP reservation is identified by an MCCAOP reservation ID. The MCCAOP owner shall select an MCCAOP reservation ID that is unique among all of its MCCAOP reservations. The MCCAOP reservation ID and MCCAOP owner’s MAC address uniquely identify the MCCAOP reservation in the mesh BSS. The MCCAOP reservation ID is an 8-bit unsigned integer and included in the MCCAOP Reservation ID field of an MCCAOP Setup Request element. If this MCCAOP setup request is for an individually addressed transmission, the MCCAOP Reservation ID is between 0 and 127. If this MCCAOP setup request is for a group addressed transmission, the MCCAOP Reservation ID is between 128 and 254. The value 255 is not used to identify a specific MCCAOP reservation but is reserved for usage in the MCCAOP teardown procedure as described in 9.9a.3.10 (MCCAOP teardown).

A mesh STA with dot11MCCAActivated equal to true shall be able to track at least dot11MCCAMinTrackStates MCCAOP reservations, including its own reservations. If the number of tracked MCCAOP reservations is less than dot11MCCAMaxTrackStates, the mesh STA can track, set up, and accept additional reservations. In this case, the mesh STA shall set the Accept Reservations subfield in the Flags field to 1 in the MCCAOP Advertisement Overview elements it transmits. 

If the number of tracked MCCAOP reservations is equal to or greater than dot11MCCAMaxTrackStates, the mesh STA cannot track, set up, nor accept additional reservations. In this case, the mesh STA shall set the Accept Reservations subfield in the Flags field to 0 in the MCCAOP Advertisement Overview elements it transmits. Moreover, it shall reply to MCCA Setup Request frames with an MCCA Setup Reply frame with the MCCA Reply Code field in the MCCAOP Setup Reply element equal to 3: Reject: MCCAOP track limit exceeded.

The tracked MCCAOP reservations are advertised as described in 9.9a.3.8 (MCCAOP advertisements). How to access the medium during the tracked MCCAOP reservations is specified in 9.9a.3.11 (Access during MCCAOPs).

· Neighborhood MCCAOP times at a mesh STA

The set of MCCAOP reservations in which a mesh STA is involved as an MCCAOP owner or an MCCAOP responder and that are used for individually addressed transmissions are referred to as the TX-RX times of this mesh STA. 
The set of MCCAOP reservations in which a mesh STA is involved as an MCCAOP owner or an MCCAOP responder and that are used for group addressed transmissions are referred to as the broadcast times of this mesh STA. Optionally, the broadcast times of a mesh STA includes known Target Beacon Transmission Time of Beacon frames for which this mesh STA is either the transmitter or the receiver, and transmission or reception times of a STA that is collocated with the reporting mesh STA, for example, Beacon or HCCA times of a collocated AP.
The interfering times of a mesh STA comprise the TX-RX times and the broadcast times of its neighbor mesh STAs in which the mesh STA is not involved itself. The TX-RX times, the broadcast times, and the interfering times shall not be used for a new MCCAOP with the reporting mesh STA as they may experience interference from the transmissions scheduled to take place during the MCCAOPs or may cause interference to them.

The interfering times are directly derived from the TX-RX Times Report field and Broadcast Times Report field of the MCCAOP Advertisement elements transmitted by the neighbor mesh STAs. The Interfering Times Report reflects the latest TX-RX Times Reports and Broadcast Times Reports received from the neighbor mesh STAs.

The MCCAOP reservations of a mesh STA and its neighbors define a set of MCCAOPs that are already set up for frame transmissions in the mesh neighborhood of a mesh STA. This set of MCCAOPs is referred to as the neighborhood MCCAOP times for the mesh STA. Thus, neighborhood MCCAOP times at a mesh STA include all MCCAOPs for which the mesh STA or one of its neighbors, including neighbors from other MBSSs, is either transmitter or receiver.
NOTE to the editor: Delete the following paragraphs (its slightly modified contents have been included in Clause 9.9a3.3) 



NOTE to the editor: Delete the following subclause (its slightly modified contents have been included in Clause 9.9a3.4) and renumber the following subclauses accordingly
· 


· MCCA Access Fraction (MAF)

The MCCA Access Fraction at a mesh STA is the ratio of the time reserved for MCCAOPs in the DTIM interval of this mesh STA to the duration of the DTIM interval. This parameter is reported in the MCCA Access Fraction field of the MCCAOP Advertisement Overview elements. The maximum value for the MAF that is allowed at a mesh STA is specified by dot11MAFlimit. The dot11MAFlimit is copied into the MAF Limit field of the MCCAOP Advertisement Overview element as described in 7.3.2.106 (MCCAOP Advertisement element).

The MAF and the MAF Limit may be used to limit the use of MCCA in the mesh neighborhood of a mesh STA, as specified in 9.9a.3.7 (MCCAOP setup procedure). Before attempting to set up an MCCAOP reservation with a neighbor peer mesh STA, a mesh STA is required to ensure that the new MCCAOP reservation does not cause its MAF to exceed its MAF Limit and that the new MCCAOP reservation does not cause the MAF of any of its neighbor peer mesh STAs to exceed their MAF Limit.(CID177) An MCCAOP setup request shall be refused by the intended MCCAOP responder if the MAF limit of one of its neighbors is exceeded due to the new setup.

· MCCAOP setup procedure

The setup of an MCCAOP reservation is initiated by the MCCAOP owner, and is accepted or rejected by the MCCAOP responder. The setup procedure for an MCCAOP reservation is as follows:

· The MCCAOP owner builds a map of the neighborhood MCCAOP times in the DTIM interval after hearing advertisements from all of its neighbor mesh STAs with the MCCA Enabled subfield of the Mesh Capability field in the Mesh Configuration element equal to 1. If no advertisement was heard from a neighbor mesh STA in the last dot11MCCAAdvertPeriodMax DTIM intervals it shall request an MCCAOP advertisement from the neighbor mesh STA as described in 9.9a.3.8.5.

· The MCCAOP owner determines the MCCAOP reservation. The MCCAOP parameters shall be chosen in such a way that they satisfy the following conditions:

· The reservation does not overlap with the neighborhood MCCAOP times of the MCCAOP owner. 

· The reservation does not overlap with the interfering times of the intended MCCAOP responder or responders.

· 
· 
· The reservation does not cause the MAF limit to be exceeded for either itself or its neighbor mesh STAs.

· The Accept Reservations subfield of the Flags field equals 1 in the most recent MCCAOP Advertisement Overview element received from all intended MCCAOP responders.

· If the conditions in item b) are satisfied, the MCCAOP owner transmits an MCCAOP Setup Request element to the intended MCCAOP responder with the chosen MCCAOP parameters.

· The MCCAOP responder verifies the following conditions:

· The reservation does not overlap with its neighborhood MCCAOP times excluding those owned by the intended MCCAOP owner.

· 
· 
· The reservation does not cause the MAF limit to be exceeded for itself or its neighbor mesh STAs.

· The number of reservations in its neighborhood MCCAOP times does not exceed dot11MCCAMaxTrackStates.

· If the conditions in item d) are satisfied, the responder shall send an MCCAOP Setup Reply frame to the MCCAOP owner with the MCCA Reply Code field in the MCCAOP Setup Reply element equal to 0: Accept, as defined in Table 7-43bx (MCCA Reply codes).

· If the conditions in item d)(Ed) are satisfied and the MCCAOP request is intended for group addressed transmissions, the responder shall include the reservation into its MCCAOP advertisements only after the MCCAOP advertisements from the MCCAOP owner is received.

· If not all of the conditions in item d)(Ed) are satisfied and the MCCAOP request is intended for individually addressed transmissions, the responder shall send an MCCA Setup Reply frame to the MCCAOP owner which is constructed as follows:

· If one of the conditions in item d)1) through item d)3) is not satisfied and both conditions in item d)4) and item d)5) are satisfied, the responder may calculate an alternative MCCAOP reservation and include it in the MCCAOP Reservation field of the MCCAOP Setup Reply element. It sets the MCCA Reply Code field of the MCCAOP Setup Reply element to 1: Reject: MCCAOP reservation conflict, as defined in Table 7-43bx (MCCA Reply codes).

· If the condition in item d)4) is not satisfied, it sets the MCCA Reply Code field of the MCCAOP Setup Reply element to 2: Reject: MAF limit exceeded, as defined in Table 7-43bx (MCCA Reply codes).

· If the condition in item d)4) is satisfied and the condition in item d)5) is not satisfied, it sets the MCCA Reply Code field of the MCCAOP Setup Reply element to 3: Reject: MCCAOP track limit exceeded, as defined in Table 7-43bx (MCCA Reply codes).

· If not all of the conditions in item d) are satisfied and the MCCAOP request is intended for group addressed transmissions, the responder sends an MCCA Setup Reply frame to the MCCAOP owner with the MCCA Reply Code field in the MCCAOP Setup Reply element equal to 1: Reject: MCCAOP reservation conflict.

· If the MCCAOP owner receives an MCCA Setup Reply frame with MCCA Reply Code equal to Accept, the MCCAOP reservation is established. Otherwise, the mesh STA may repeat the MCCAOP setup procedure using a modified MCCAOP Setup Request. If an alternative MCCAOP reservation is included in the MCCAOP Setup Reply, the mesh STA may consider this alternative in its modified MCCAOP Setup Request.

· MCCAOP advertisements

A mesh STA with dot11MCCAActivated equal to true uses MCCAOP advertisements to advertise its tracked MCCAOP reservations to its neighbor mesh STAs. The MCCAOP reservations are advertised by sending one or more MCCAOP Advertisements elements (see 7.3.2.106 (MCCAOP Advertisements element)) to neighbor (peer) mesh STAs. The MCCAOP advertisements shall be transmitted in Beacon frames, Probe Response frames, or MCCAOP Advertisements frames.

A mesh STA with dot11MCCAActivated equal to true shall track up to dot11MCCAMaxTrackStates reservations including its own reservations. If the number of reservations in its neighborhood MCCAOP times is less than dot11MCCAMaxTrackStates, the mesh STA can track and accept additional reservations. In this case, it shall set the Accept Reservations field in the MCCAOP Information field to 1 in the MCCAOP Advertisements element it transmits. If the number of reservations in its neighborhood MCCAOP times equals dot11MCCAMaxTrackStates, the mesh STA cannot track and accept additional reservations. In this case, it shall set the Accept Reservations field in the MCCAOP information field to 0 in the MCCAOP Advertisements element it transmits. The mesh STA shall advertise the tracked reservations in the TX-RX Report field, Broadcast Report field, and Interfering Times Report field of the MCCAOP Advertisements element.

If a mesh STA reports all tracked reservations in one MCCAOP Advertisements element, it(CID167) shall set the Last Advertisement subfield of the MCCA Information field in the MCCAOP Advertisements element to 0 and the Advertisement Identifier subfield of the MCCA Information field in the MCCAOP Advertisements element to 0. If the mesh STA reports the tracked reservations in a number MCCAOP Advertisements elements, it shall act as follows:

· If the number of MCCAOP Advertisement elements exceeds 8, it shall set the Last Advertisement subfield of the MCCA Information field in the MCCAOP Advertisements element to 1 and the Advertisement Identifier subfield of the MCCA Information field in the MCCAOP Advertisements element to 7. 

· If the number of MCCAOP Advertisements elements used is between 1 and 8, it shall number these MCCAOP Advertisements elements consecutively, and set the Last Advertisement subfield to 0 for the MCCAOP Advertisements element with the highest value for the Advertisement Identifier subfield, and set the Last Advertisement subfield to 1 for the other MCCAOP Advertisements elements.

A mesh STA shall advertise at least one MCCAOP Advertisements element in every dot11MCCAAdvertPeriodMax DTIM intervals. It shall advertise an MCCAOP Advertisements element that has changed since it was last advertised at least within dot11MCCAAdvertPeriodMax DTIM intervals. If a mesh STA receives an MCCAOP Advertisement Request frame it shall advertise all MCCAOP Advertisements elements.

An MCCAOP advertisement may contain the following three different kinds of MCCA reservation reports:

· TX-RX Times Report:

· All MCCAOP times for individually addressed frames for which the mesh STA is the MCCAOP owner or the MCCAOP responder.

· Broadcast Times Report:

· All MCCAOP times for group addressed frames for which the mesh STA is the MCCAOP owner or the MCCAOP responder.

· Optionally, known Target Beacon Transmission Times for which the mesh STA is either the transmitter or the receiver.

· Optionally, other transmission or reception times of a STA that is collocated with the reporting mesh STA, for example, Beacon or HCCA times of a collocated AP.

· Interfering Times Report:

· TX-RX and broadcast times reported by neighbor peer mesh STAs of the mesh STA excluding those times for which the mesh STA is either the MCCAOP owner or the MCCAOP responder.

· Optionally, TX-RX and broadcast times reported by neighbor non-peer mesh STAs of the mesh STA.

Each of the reports shall consist of a number of reported MCCAOP reservations, as described in 7.3.2.106 (MCCAOP Advertisements element).

· Interaction with time synchronization

If a mesh STA adjusts its TBTT, e.g., in response to a TBTT Adjustment Request, it shall adjust the Reports accordingly by modifying the MCCAOP Offset of each of the reported MCCAOP reservations. If a mesh STA adjusts its timing offset value with respect to a neighbor mesh STA, as specified in 11C.12.2.2 (Neighbor Offset Protocol), it shall adjust the Reports accordingly by modifying the MCCAOP Offset of each of the reported MCCAOP reservations for which this neighbor mesh STA is the owner.

· MCCAOP teardown

· Conditions that trigger an MCCAOP teardown

The MCCAOP owner and the MCCAOP responder may initiate a teardown of an MCCAOP reservation, e.g., when the reservation is no longer needed. A mesh STA shall act as follows to resolve conflicts between MCCAOP reservations in its neighborhood MCCAOP times. If the conflict is caused by overlapping reservations from its TX-RX times and broadcast times, it shall select one of these reservations and initiate a teardown for it. If the conflict is caused by an overlap between a reservation from its TX-RX times or broadcast times, and another reservation from its interfering times, it shall act as follows. It creates a first unsigned integer by inverting the bit order of its MAC address and a second unsigned integer by inverting the bit order of the lowest of the known MAC addresses of the owner and responder(s) of the reservation in the interfering times. If the first unsigned integer is smaller than the second unsigned integer, it shall initiate a teardown of the reservation in its TX-RX or broadcast times. Otherwise, it may initiate a teardown of the reservation in its TX-RX or broadcast times.

There are also other conditions that trigger the MCCAOP owner and responder to delete a reservation, without an explicit tear down. An MCCAOP owner shall delete a reservation for an individually addressed transmission when it has not received an acknowledgement for any frame transmission in the MCCAOPs corresponding to the reservation for greater than dot11MCCAOPtimeout time. An MCCAOP responder shall delete a reservation for individually addressed transmission or group addressed transmissions when it has not received a frame transmission in any of the MCCAOPs corresponding to the reservation for greater than dot11MCCAOPtimeout time.

· MCCAOP teardown procedure

The teardown is initiated by transmitting an MCCA Teardown frame. The MCCAOP Reservation ID field in the MCCAOP Teardown element is set to the MCCAOP Reservation ID of the reservation that is to be torn down. In case the tear down is initiated by an MCCAOP responder, the MCCAOP Owner field of the MCCAOP Teardown element is set to the MAC address of the MCCAOP owner.

The transmitter of the MCCA Teardown frame deletes the reservation after the MCCA Teardown frame has been successfully transmitted. The receiver of the MCCA Teardown acts as follows. In case the MCCAOP Reservation ID field corresponds to a reservation for individually addressed transmissions, it deletes the reservation. If the reservation is for group addressed transmissions for which it is the MCCAOP owner, it deletes the reservation if there are no other MCCAOP responders for this reservation.

The MCCAOP owner acts as follows when deleting a reservation:

· It stops executing the access procedure described in 9.9a.3.11.1 (Access by MCCAOP owners) at the start of the MCCAOPs corresponding to the reservation that was deleted.

· In case the reservation was for individually addressed frames, it stops advertising the MCCAOP reservation in its TX-RX Times Report.

· In case the reservation was for group addressed frames, it stops advertising the MCCAOP reservation in its Broadcast Times Report.

The MCCAOP responder acts as follows when deleting a reservation:

· It stops executing the procedure described in 9.9a.3.11.2 (Access during an MCCAOP by mesh STAs that are not the MCCAOP owner) during the MCCAOPs corresponding to the reservation that was deleted.

· In case the reservation was for individually addressed frames, it stops advertising the MCCAOP reservation in its TX-RX Times Report.

· In case the reservation was for group addressed frames, it stops advertising the MCCAOP reservation in its Broadcast Times Report.

· Access during MCCAOPs

· Access by MCCAOP owners

At the start of the MCCAOP, the EDCAF of the MCCAOP owner shall set AIFSN[AC] equal to dot11MCCAAIFSN, CWmax[AC] equal to dot11MCCACWmax, CW[AC] equal to dot11MCCACWmin, QSRC[AC] to 0, and QLRC[AC] to 0 for all ACs. The TXOP limit shall specify a duration value no larger than the MCCAOP Duration.

During the MCCAOP, the EDCAFs of the ACs operates as specified in 9.9.1 (HCF contention-based channel access (EDCA)), with the following modifications.

· During the MCCAOP, the EDCAF of each AC shall consider only those frame whose RA matches the MAC address of the MCCA responder.

· In cases where the access to the medium is delayed, the TXOPlimit value shall specify a duration to end no later than the MCCAOP start time plus the MCCAOP Duration.

· As specified in 9.9a.3.11.2 (Access during an MCCAOP by mesh STAs that are not the MCCAOP owner), neighboring STAs shall not access the WM during an MCCAOP, until they receive a frame from either the MCCAOP owner or the MCCAOP responder. With the exception of truncation of an MCCA TXOP by means of a CF-End, standard EDCA TXOP rules apply for the remainder of the MCCAOP. For HT mesh STAs, these include the reverse direction protocol as specified in 9.15.

· At the end of the MCCAOP, the parameters used by the EDCAF of the MCCAOP owner shall be set to the MIB attribute table dot11EDCATable, and QSRC[AC] and QLRC[AC] shall be set to 0 for all ACs. (CID245)
The MCCAOP owner may adjust the duration of an MCCAOP by setting the Duration/ID field in the frames it transmits. In particular, if an MCCAOP owner has no data to transmit in an MCCAOP corresponding to an MCCAOP reservation that is intended for individually addressed frames, it may transmit an individually addressed QoS Null frame during the MCCAOP to end the MCCAOP.

NOTE—It is recommended to send a QoS Null frame to end the MCCAOP although there may be situations in which the transmission of a QoS Null is not needed or undesirable.

If an MCCAOP owner has no data to transmit in an MCCAOP reservation that is intended for group ad-dressed frames, it may transmit a group addressed QoS Null frame during the MCCAOP to end the MCCAOP.(CID245)
· Access during an MCCAOP by mesh STAs that are not the MCCAOP owner

The MAC of a mesh STA with dot11MCCAActivated is true shall provide a Reservation Allocation Vector (RAV) mechanism to indicate a busy medium from the start of an MCCAOP corresponding to a reservation in its interfering times until the receipt of a frame transmitted by either the MCCAOP owner or the MCCAOP responder. The RAV mechanism is provided in addition to the PHY and virtual CS mechanisms described in 9.2.1. It is different from the virtual CS mechanism in two aspects. Firstly, a mesh STA can be neighbor to multiple ongoing MCCAOPs corresponding to different reservations and the regular NAV setting and updating rules do not suffice to prevent interference during these reservations. Secondly, the virtual CS mechanism is set immediately upon receipt of a frame, whereas the RAV mechanism is based on reservation frames received at some earlier time instant. When either the CS function provided by the PHY, the virtual CS function provided by the MAC via the NAV, or the RAV mechanism indicate a busy medium during an MCCAOP for which the mesh STA is neither the MCCAOP owner nor the MCCAOP responder, the medium shall be considered busy; otherwise, it shall be considered idle.

The RAV mechanism maintains an index of future MCCAOPs based on the reservation information that is available in the interfering times of a mesh STA. At the start of each MCCAOP corresponding to a reservation in the interfering times, a RAV is set to indicate a busy medium for the duration of the MCCAOP given in the MCCAOP Duration field of the MCCAOP reservation. At the start of each MCCAOP corresponding to a reservation in the TX-RX or broadcast times for which the mesh STA is an MCCAOP responder, a RAV is set to indicate a busy medium for the duration of the MCCAOP given in the MCCAOP Duration field of the MCCAOP reservation. The RAV may be thought of as a counter, corresponding to an MCCAOP corresponding to a reservation in the interfering times. The RAV counts down to zero at a uniform rate. When the counter is zero, the RAV indication is that the medium is idle; when nonzero, the indication is busy. 

The mesh STA clears the RAV timer, i.e., sets it to 0, upon receipt of a frame from either the MCCAOP owner or responder. If a mesh STA receives a RTS frame during an MCCAOP for which it is a MCCAOP responder, with the RA address matching its MAC address and with the MAC address in the TA field in the RTS frame matching the MAC address of the MCCAOP owner, then the STA shall send the CTS frame after SIFS, without regard for the NAV and the RAV, and without resetting, its NAV. The RAV for an MCCAOP is not cleared upon receipt of a frame originating from stations that are not the MCCAOP owner or responder. Since the NAV is set upon receipt of frames with a Duration/ID field, the MCCAOP owner and responder adjust the reservation period of an MCCAOP to their actual traffic needs by the Duration/ID field in the transmitted frame and obtain protection of the frame transmission via the NAV setting.

The RAV mechanism can be represented by a number of counters, where each counter corresponds to one MCCAOP. The number of counters needed at any instant is equal to the number of MCCAOPs at this instant corresponding to reservations in the interfering times of the mesh STA.

Text changes in Clause 9.9a. Jointly with documents 11-11/216 and 11-11/217 this document addresses the MCCA comments raised during the first Sponsor Recirculation of 802.11s Draft 8.0, as identified by label 2011-02-09-MCCA-ad-hoc in Column Y of 11-11/0027r7.
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