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· IEEE P802.11r-2008

· IEEE P802.11y-2008

· IEEE P802.11w-2009

· IEEE P802.11n-2009

· IEEE P802.11p draft 9.0

· IEEE P802.11s draft 3.0

· IEEE P802.11u draft 8.0

· IEEE P802.11v draft 7.0

· IEEE P802.11z draft 6.0

· IEEE P802.11aa draft 0.04

7. Frame formats

7.3 Management frame body components

7.3 Management frame body components

7.3.1 Fields that are not information elements

7.3.1.9 Status Code field

Insert status codes <ANA> and change the Reserved status code row in Table 7-23 as follows (note that the entire table is not shown here):

	Table 7-23—Status codes



	Status code
	Meaning

	<ANA>
	The TS should not be created because the schedule conflicts with an existing schedule; however, a suggested schedule is provided so that the initiating STA may attempt to create a schedule with the suggested changes

	(<ANA>+1) 31— 65535
	Reserved


Add the following sub clause to the end of 7.3.1:

7.3.1.aa1 TXOP Reservation
The TXOP Reservation field is of length 4 octets whose format is shown in Figure 7-aa20.

	
	Duration
	Service Interval
	Start time

	Octets
	1
	1
	2

	Figure 7-aa20 – TXOP Reservation field


The Duration Field specifies the duration of the TXOP in multiples of 32µs.

The Service Interval is an eight bit unsigned number that specifies the Service Interval (SI) of the reservation in multiples of 1ms.

The Start Time specifies the beginning of the first TXOP after the next TBTT.  The Start time field is the lower order 2 octets of the TSF timer value at the start of the first SP and indicates the anticipated time, expressed in microseconds, of the first TXOP after the Beacon starts.  
7.3.2 Information elements

7.3.2.aa89 HCCA TXOP Advertisement element

Modify 7.3.2.aa89 as shown:

The HCCA TXOP Advertisement element is used by an AP to advertise its TXOP state to its overlapping APs.  The format is provided in Figure 7-aa19.

	
	Element ID
	Length
	Number of Reported TXOP Reservations
	TXOP Reservation 1
	
	TXOP Reservation n

	octets
	1
	1
	1
	4
	
	4

	Figure 7-aa19 –HCCA TXOP Advertisement element


The element ID is set to the value given in Table 7-26 for this information element.  The length is variable and set between 1 and (1+4n) octets where n is the number of active TXOP Reservations. 

The Number of Reported TXOP Reservations is a field of one octet with a positive integer that specifies the number, n, of TXOP Reservations reported in this element.  A value of zero indicates that no TXOP Reservations are active

The TXOP Reservation 1 through TXOP Reservation n fields specify the active TXOP Reservations. The TXOP Reservation field is described in 7.3.2.96.1.

The TXOP Reservation field is defined 7.3.1.aa1 in of length 4 octets whose fomat is shown in Figure 7-aa20.

	
	Duration
	Service Interval
	Start time

	Octets
	1
	1
	2

	Figure 7-aa20 – TXOP Reservation field


The Duration Field specifies the duration of the TXOP in multiples of 32µs.

The Service Interval is an eight bit unsigned number that specifies the Service Interval (SI) of the reservation in multiples of 1ms.

The Start Time specifies the beginning of the first TXOP after the Beacon in which the HCCA TXOP Advertisement Element is provided.  The Start time field is the lower order 2 octets of the TSF timer value at the start of the first SP and indicates the anticipated time, expressed in microseconds, of the first TXOP after the Beacon starts.
7.4.7 Public Action frame details

7.4.7.1 Public Action frames

Change Table 7-57e by inserting new rows and change Reserved row Action field value as shown below
	Table 7-57e—Public Action field values



	Action Field Value
	Description

	<ANA>
	HCCA TXOP Advertisement 

	<ANA+1>
	HCCA TXOP Response

	<ANA+2>-255
	Reserved


Insert the following new sub clauses after 7.4.7.aa19
7.4.7.aa20 HCCA TXOP Advertisement frame
	
	Category
	Action
	Dialog Token
	TXOP Reservation

	Octets
	1
	1
	1
	4


Figure 7-aa23— HCCA TXOP Advertisement frame body format

The Category field is set to the value indicating a Public Action frame, as specified in Table 7-24.

The Action field is set to the value specified in Table 7-57e for a HCCA TXOP Advertisement Public Action frame.

The Dialog Token field is defined in 7.3.1.12 and set by the AP to a non-zero value that is unique among the HCCA TXOP Advertisement frames sent to the AP for which a corresponding HCCA TXOP Response frame has not been received.

The TXOP Reservation field is defined in 7.3.1.aa1 and indicates a new TXOP that the AP has scheduled in response to a TSPEC request.
The use of the HCCA TXOP Advertisement frame is described in clause 11.aa22.2.

7.4.7.aa20 HCCA TXOP Response frame
	
	Category
	Action
	Dialog Token
	Status Code
	Alternate Schedule
	Avoidance Request

	Octets
	1
	1
	1
	2
	0 or 4
	0 or 4


Figure 7-aa24— HCCA TXOP Response frame body format

The Category field is set to the value indicating a Public Action frame, as specified in Table 7-24.

The Action field is set to the value specified in Table 7-57e for a HCCA TXOP Response Public Action frame.

The Dialog Token field is set to the value of the Dialog Token field from the corresponding HCCA TXOP Advertisement public action frame.

The Status Code field is defined in 7.3.1.9 and is set to either the value 0 (meaning “Successful”) or <ANA> (meaning “The TS should not be created because the schedule conflicts with an existing schedule…”)

The optional Alternate Schedule field is defined in 7.3.1.aa1 and is only present when the Status Code field is non-zero. When the Alternate Schedule field is present, it contains an alternate proposition for the TXOP reservation given in the corresponding HCCA TXOP Advertisement public action frame.

The optional Avoidance Request field is defined in 7.3.1.aa1 and may be present when the Status Code field is non-zero. When the Avoidance Request field is present, it indicates a TXOP schedule that the AP sending the TXOP Response frame is requesting to be avoided by the AP that is the destination of the TXOP Response frame.
The use of the HCCA TXOP Response frame is described in clauses 11.aa22.2 and 11.aa22.3.

10. Layer management

10.3 MLME SAP Interface

Add the following clauses to the end of 10.3:

10.3.aa71 HCCA TXOP Advertisement management

These set of primitives support the process of TSPEC schedule reporting between an AP and overlapping APs as described in 11.aa22.

10.3.aa71.1 MLME-TXOPADVERTISEMENT.request

10.3.aa71.1.1 Function

This primitive is used by an AP to transmit a TXOP Advertisement to a specified AP.

10.3.aa71.1.2 Semantics of the service primitive 

The primitive parameters are as follows:


MLME-TXOPAdvertisement.request
(


Peer MAC Address


DialogToken


TXOP Reservation

)

	Name
	Type
	Valid range
	Description

	Peer MAC Address 


	MACAddress
	Any valid individual MACAddress
	The address of the peer MAC entity to which the TXOPAdvertisement shall be sent.

	DialogToken  

	Integer
	0–255
	Specifies a number unique to the TXOPAdvertisement.request primitive 

	TXOP Reservation
	TXOP Reservation
	As defined in 7.3.1.aa1
	Specifies TXOP that is being created


10.3.aa71.1.3 When Generated

The primitive is generated by the SME at an AP to request the sending of a TXOP Advertisement to another AP indicated by Peer MAC Address.

10.3.aa71.1.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a TXOP Advertisement Public Action frame. The AP then attempts to transmit this frame to the AP indicated by Peer MAC Address.

10.3.aa71.2 MLME-TXOPADVERTISEMENT.confirm

10.3.aa71.2.1 Function

This primitive reports the result of a request to send a TXOP Advertisement.
10.3.aa71.2.2 Semantics of the service primitive 

The primitive parameters are as follows:


MLME-TXOPAdvertisement.confirm
(


Result Code


)

	Name
	Type
	Valid range
	Description

	Result Code 
	Enumeration 
	SUCCESS,  INVALID PARAMETERS or UNSPECIFIED FAILURE
	Reports the outcome of a

request to send a TXOP Advertisement


10.3.aa71.2.3 When Generated

This primitive is generated by the MLME when the request to transmit a TXOP Advertisement frame completes.

10.3.aa71.2.4 Effect of Receipt

On receipt of this primitive, the SME evaluates the result code.

10.3.aa71.3 MLME-TXOPADVERTISEMENT.indication

10.3.aa71.3.1 Function

This primitive indicates that a TXOP Advertisement frame has been received from a peer entity.
10.3.aa71.3.2 Semantics of the service primitive 

The primitive parameters are as follows:


MLME-TXOPAdvertisement.indication
(


Peer MAC Address


DialogToken


TXOP Reservation

)

	Name
	Type
	Valid range
	Description

	Peer MAC Address 


	MACAddress
	Any valid individual MACAddress
	The address of the peer MAC entity from which the TXOP Advertisement was sent.

	DialogToken  


	Integer
	0–255
	Specifies a number unique to the TXOPAdvertisement.request primitive 

	TXOP Reservation
	TXOP Reservation
	As defined in 7.3.1.aa1
	Specifies the TXOP that is being created by the AP given in Peer MAC Address


10.3.aa71.4.3 When Generated

This primitive is generated by the MLME when a valid TXOP Advertisement frame is received.
10.3.aa71.4.4 Effect of Receipt

On receipt of this primitive, the SME performs the behaviour defined in11.aa22.3.

10.3.aa72 HCCA TXOP Response management

These set of primitives support the process of TXOP schedule reporting between an AP and overlapping APs as described in 11.aa22.

10.3.aa72.1 MLME-TXOPRESPONSE.request

10.3.aa72.1.1 Function

This primitive is used by an AP to transmit a TXOP Response to a specified AP.

10.3.aa72.1.2 Semantics of the service primitive 

The primitive parameters are as follows:


MLME-TXOPResponse.request
(


Peer MAC Address


DialogToken


Status Code


Alternate Schedule 

Avoidance Request

)

	Name
	Type
	Valid range
	Description

	Peer MAC Address 


	MACAddress
	Any valid individual MACAddress
	The address of the peer MAC entity to which the TXOPAdvertisement shall be sent.

	DialogToken  

	Integer
	0–255
	The Dialog Token to identify the TXOP Advertisement and

TXOP Response transaction.

	Status Code
	Enumeration
	0 or <ANA> (as defined in 7.3.1.9)
	The result of checking the TXOP Reservation from the corresponding TXOP Advertisement

	Alternate Schedule
	TXOP Reservation
	As defined in 7.3.1.aa1
	Specifies an alternate TXOP when status code is non-zero

	Avoidance Request
	TXOP Reservation
	As defined in 7.3.1.aa1
	Specifies a TXOP to avoid when status code is non-zero


10.3.aa72.1.3 When Generated

The primitive is generated by the SME at an AP to request the sending of a TXOP Response to another AP indicated by Peer MAC Address.

10.3.aa72.1.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a TXOP Response Public Action frame. The AP then attempts to transmit this frame to the AP indicated by Peer MAC Address.

10.3.aa72.2 MLME-TXOPRESPONSE.confirm

10.3.aa72.2.1 Function

This primitive reports the result of a request to send a TXOP Response.
10.3.aa72.2.2 Semantics of the service primitive 

The primitive parameters are as follows:


MLME-TXOPResponse.confirm
(


Result Code


)

	Name
	Type
	Valid range
	Description

	Result Code 
	Enumeration 
	SUCCESS,  INVALID PARAMETERS or UNSPECIFIED FAILURE
	Reports the outcome of a

request to send a TXOP Response


10.3.aa72.2.3 When Generated

This primitive is generated by the MLME when the request to transmit a TXOP Response frame completes.

10.3.aa72.2.4 Effect of Receipt

On receipt of this primitive, the SME evaluates the result code.

10.3.aa72.3 MLME-TXOPRESPONSE.indication

10.3.aa72.3.1 Function

This primitive indicates that a TXOP Response frame has been received from a peer entity.
10.3.aa72.3.2 Semantics of the service primitive 

The primitive parameters are as follows:


MLME-TXOPResponse.indication(


Peer MAC Address


DialogToken


Status Code


Alternate Schedule 


Avoidance Request


)

	Name
	Type
	Valid range
	Description

	Peer MAC Address 


	MACAddress
	Any valid individual MACAddress
	The address of the peer MAC entity from which the TXOP Response was sent.

	DialogToken  

	Integer
	0–255
	The Dialog Token to identify the TXOP Advertisement and

TXOP Response transaction.

	Status Code
	Enumeration
	0 or <ANA> (as defined in 7.3.1.9)
	The result of checking the TXOP Reservation from the corresponding TXOP Advertisement

	Alternate Schedule
	TXOP Reservation
	As defined in 7.3.1.aa1
	Specifies an alternate TXOP when status code is non-zero

	Avoidance Request
	TXOP Reservation
	As defined in 7.3.1.aa1
	Specifies a TXOP to avoid when status code is non-zero


10.3.aa72.4.3 When Generated

This primitive is generated by the MLME when a valid TXOP Response frame is received.

10.3.aa72.4.4 Effect of Receipt

On receipt of this primitive, the SME performs the behaviour defined in11.aa22.3.

11. MLME

11.aa22 Procedures to Manage Overlapping BSS (OBSS)
Modify 11.aa22.2 as shown:

11.aa22.2 HCCA TXOP Advertisement Element
Overlapping HCCA APs for which dot11RobustAVStreaming is true shall co-ordinate their TXOP schedules using the HCCA TXOP Advertisement element and HCCA TXOP Advertisement frames.  The HCCA TXOP Advertisement element is included in the Beacon frame when dot11QLoadReportEnabled and dot11CF_Pollable are true and dot11CF-Pollable is false.  An HCCA AP shall advertise the Duration, Service Interval (SI) and Start Times for each TXOP reservations in the HCCA TXOP Advertisement element as described in 7.3.2.96.  When an HCCA AP that is overlapping with another AP, i.e. the Overlap field in the QLoad Report is greater than zero, it shall examine the TXOP Reservation field(s), if present, in the received HCCA TXOP Advertisments element of all its directly overlapping APs before accepting a TSPEC request which has the Access Policy subfield of the TSPEC element set to HCCA or HEMM.  The AP shall then schedule its new TXOP such that it does not interfere with any existing TXOP in overlapping APs.  

When an AP receives a TSPEC request which has the Access Policy subfield of the TSPEC element set to HCCA or HEMM it shall send an HCCA TXOP Advertisement frame to each overlapping HCCA AP that has the QLoad Report bit of the Extended Capabilities information element set to true. These HCCA TXOP Advertisement frames shall have the TXOP Reservation field set to the TXOP that the AP is attempting to schedule. The AP shall not send an ADDTS Response frame to the requesting STA until one of the following conditions occurs:

a) the AP has received an HCCA TXOP Response frame from all the APs to which HCCA TXOP Advertisement frames were sent, with the status field set to 0 (“Successful”). 

b) a beacon frame has been received from all the APs to which the HCCA TXOP Advertisement frames were sent.
c) a period of dot11BeaconPeriod TU has elapsed.
If an AP receives another TSPEC request while waiting for one of the above conditions to occur, it shall not start to process this additional TSPEC request until the previous request has been completed.

If an AP receives an HCCA TXOP Response frame with the status field set to <ANA> (“The TS should not be created because the schedule conflicts with an existing schedule…”) the AP should create a new schedule for the TSPEC request using the suggestion provided in the HCCA TXOP Response frame. This allows HCCA APs to co-operatively create new HCCA schedules within a beacon period that do not collide. Failure of an AP to use the information in a HCCA TXOP Response frame when scheduling a HCCA TXOP may lead to collisions with an overlapping HCCA AP.

Add the following sub-clause to 11.aa22:

11.aa22.3 HCCA TXOP Negotiation
An AP for which dot11RobustAVStreaming is true shall be able to maintain an avoidance TXOP Reservation for each overlapping HCCA AP. This avoidance TXOP is a period of time that the AP should try to avoid using when creating schedules for new ADDTS requests. 

Upon reception of an HCCA TXOP Advertisement frame, an AP for which dot11RobustAVStreaming is true shall discard any avoidance record for the AP that sent the HCCA TXOP Advertisement frame and respond with an HCCA TXOP Response frame.

The AP shall inspect its HCCA schedule to check if the TXOP given in the HCCA TXOP Advertisement frame is in conflict with an existing accepted HCCA TXOP. If there is no conflict, the AP shall send an HCCA TXOP Response frame with the status field set to 0 (“Successful”) and add the schedule given in the HCCA TXOP Advertisement frame to the list of time periods to avoid when scheduling new HCCA TXOPs.
If the AP detects that the TXOP given in the HCCA TXOP Advertisement frame is in conflict with an existing accepted HCCA TXOP and this AP is not itself in the process of processing an ADDTS request, it shall send a HCCA TXOP Response frame with the status field set to <ANA> (“The TS should not be created because the schedule conflicts with an existing schedule…”) and the Alternate Schedule field set to a period of time that does not conflict with any currently accepted HCCA TXOPs and the Avoidance Request field absent. The duration sub-field of the Alternate Schedule field should be greater than or equal to the duration sub-field of the schedule field in the HCCA TXOP Advertisement frame.
If the AP detects that the TXOP given in the HCCA TXOP Advertisement frame is in conflict with an in-progress ADDTS request for a HCCA TXOP for which TXOP Response frames have not been received, 

it shall send a HCCA TXOP Response frame with the status field set to <ANA> (“The TS should not be created because the schedule conflicts with an existing schedule…”) with the Alternate Schedule and Avoidance Request fields set according to the following rules:

· If the MAC address of the AP that received the TXOP Advertisement frame is less than the MAC address of the AP that sent the TXOP Advertisement frame, the Alternate Schedule field is set to a value that does not conflict with any accepted HCCA TXOPs and also does not conflict with the TXOP of the in-progress ADDTS request. The Avoidance Request field is set to the TXOP of the in-progress ADDTS request.
· If the MAC address of the AP that received the TXOP Advertisement frame is greater than the MAC address of the AP that sent the TXOP Advertisement frame, the Alternate Schedule field is set to the value from the TXOP Reservation from the TXOP Advertisement frame. The Avoidance Request field is set to a time period that does not conflict with any accepted HCCA TXOPs nor the TXOP in the Alternate Schedule field and has sufficient duration and service interval to meet the requirements of the in-progress ADDTS request. 
Table 11-2aa provides a summary of the values used in a TXOP Response Frame.

Table 11-2aa—Contents of TXOP Response Frame
	Case
	Status Code
	Alternate Schedule Field
	Avoidance Request Field

	No conflict with existing or in-progress schedules
	“OK”
	Not present
	Not Present

	Conflicts with existing schedule, no ADDTS request in progress
	“The TS should not be created because the schedule conflicts with an existing schedule…”
	Period of time that does not conflict with any currently accepted HCCA TXOPs
	Not Present

	Conflict in-progress schedules, RA
 < TA

	“The TS should not be created because the schedule conflicts with an existing schedule…”
	Period of time that does not conflict with any currently accepted HCCA TXOPs nor the in-progress ADDTS request
	Schedule of in-progress ADDTS request

	Conflict in-progress schedules, RA > TA
	“The TS should not be created because the schedule conflicts with an existing schedule…”
	Same schedule that was in the TXOP Advertisement
	Period of time that does not conflict with any currently accepted HCCA TXOPs nor the period given in the Alternate Schedule field


The AP shall keep a record of the TXOP proposed in the alternate schedule field in a TXOP avoidance record and avoid scheduling any new HCCA TXOPs in this proposed period for 3 dot11BeaconPeriod TUs or until it receives another HCCA TXOP Advertisement frame from the AP to which the HCCA TXOP Response frame was sent.
References:




Abstract


Document 11-10-0062r0 described an issue that has been discovered in the OBBS solution in P802.11aa draft 0.03.





This document contains the normative text that implements the proposal outlined in 11-10-0062r1











� RA is the MAC address of the STA that received the TXOP Advertisement frame


� TA is the MAC address of the STA that sent the TXOP Advertisement frame
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