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Background:

The spectrum assignments in which IEEE 802.11 can be used are a finite resource that is becoming more congested as 802.11 becomes more popular. The use of this spectrum can be made more efficient by techniques such as intelligent channel selection, transmit power control and time division. This document describes a method to allow access points to collaborate by sharing time on the wireless medium.
The proposal is designed to fulfill requirement 2050 “Access Point Coordination” in the TGV objectives document [1].

This document is based upon TGv draft v3.02 and the IEEE P802.11-2007 baseline.
11.9 DFS procedures
Insert the following new clause after 11.9.7:

11.9.8 AP collaboration
11.9.8.1 Suppressing channel access for AP collaboration
An AP in a BSS may schedule suppressed intervals, which are time intervals during which channel accesses by the member STAs of the BSS are suppressed.  During a suppressed interval scheduled by the AP of a BSS, all member STAs of the BSS yield their channel access attempts to channel access attempts by member STAs of BSSes that are not suppressed.  These suppressed intervals can be used to provide time-period based collaboration between APs operating on the same channel.

The AP that is suppressing its BSS is referred to as a “suppressed AP” and the AP that is able to use this period of suppressed channel access in other BSSes is referred to as the “recipient AP”. Correspondingly the BSS of a suppressed AP is referred to as a “suppressed BSS” and the BSS of a recipient AP is referred to as a “recipient BSS”.  There can be multiple suppressed APs and multiple recipient APs as there may be more than two BSS operating on the same channel within radio range.
Co-channel BSSes can collaborate by scheduling concurrent suppressed intervals in certain BSSes to provide channel access precedence to other BSSes.  Figure v98 illustrates how this can be done.  In this example, BSS#1 has a suppressed interval scheduled within its Beacon Interval; during this suppressed interval channel accesses by member STAs of BSS#1 are suppressed, thus effectively member STAs of BSS#2 receive precedence in their rights to access the channel. Likewise BSS#2 has a suppressed inhterval scheduled within its Beacon Interval; during this suppressed interval channel access by member STAs of BSS#2 are suppressed, thus effectively member STAs of BSS#1 receive precedence in their rights to access the channel.
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Figure v98—Example timing of silence and grant periods
11.9.8.2 AP collaboration using suppressed intervals
Time-period based collaboration between APs operating on the same channel can be controlled by appropriate configuration of the dot11APCEntryBeaconOffset, dot11APCEntryGrantPeriodOffset, dot11APCEntryGrantPeriodLength, dot11APCEntrySuppressedPeriodOffset and dot11APCEntrySuppressedPeriodLength MIB variables. 
The MIB variable dot11APCEntryBeaconOffset establishes a reference time for scheduling suppressed intervals by specifying the offset (in TUs) from the TBTT of the BSS.  

The MIB variables dot11APCEntrySuppressedPeriodOffset and dot11APCEntrySuppressedPeriodLength specifies the offset and duration, both in TUs, of a suppressed time window relative to the reference time.  The period of suppressed medium access starts at reference AP’s TBTT + dot11APCEntryBeaconOffset + dot11APCEntrySuppressedPeriodOffset and ends at 

TBTT + dot11APCEntryBeaconOffset + dot11APCEntrySuppressedPeriodOffset + dot11APCEntrySuppressedPeriodLength. 

The MIB variables dot11APCEntryGrantPeriodOffset and dot11APCEntryGrantPeriodLength specifies the offset and duration, both in TUs, of a grant time window relative to the reference time.  The period of granted medium access starts at reference AP’s TBTT + dot11APCEntryBeaconOffset + dot11APCEntryGrantPeriodOffset and ends at 

TBTT + dot11APCEntryBeaconOffset + dot11APCEntryGrantPeriodOffset + dot11APCEntryGrantPeriodLength. 

An AP that (1) has dot11MgmtOptionAPCollaborationImplemented set TRUE, (2) has MIB variable dot11MgmtOptionAPCollaborationEnabled set TRUE, (3) has a non-zero value of dot11APCEntrySuppressedPeriodLength, (4) is operating in a regulatory domain for which suppression is allowed (e.g. adequate support for Emergency Services in non-suppressed intervals), and (5) has no prior agreements with any associated STA for transmissions during this period shall schedule a suppressed interval, using the mechanism of Quiet elements described in 11.9.2.  
The scheduling mechanism used by the AP to avoid future use of the suppressed intervals, and the renegotiation mechanism (if any) to reschedule current use of the suppressed intervals are beyond the scope of this standard.
If there are any associated STAs that do not support Spectrum Management, the AP shall issue a CTS-to-self (see 9.13) covering the suppressed period duration just prior to the start of a period of suppressed medium access.

Insert the following new rows into A.4.18:

A.4.18 Wireless Network Management extensions

	
	
	
	
	

	Item
	Protocol Capability
	References
	Status
	Support

	RME13
	AP Collaboration
	11.9.8
	(CFv&SM7):O
	Yes, No, N/A


Annex D
Insert the following after dot11MgmtOptionChannelUsageEnabled TruthValue:


dot11MgmtOptionAPCollaborationImplemented

TruthValue,

dot11MgmtOptionAPCollaborationEnabled

TruthValue }
Insert the following after dot11MgmtOptionChannelUsageEnabled OBJECT-TYPE:

dot11MgmtOptionAPCollaborationImplemented OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

“This attribute, when TRUE, indicates the capability of the AP to support AP collaboration is implemented.  The capability is not implemented otherwise.  The default value of this attribute is FALSE.”

::= { dot11WirelessMgmtOptionsEntry 31 }
dot11MgmtOptionAPCollaborationEnabled OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

“This attribute, when TRUE, indicates the capability of the AP to support AP collaboration is enabled.  The capability is not enabled otherwise.  The default value of this attribute is FALSE.”

::= { dot11WirelessMgmtOptionsEntry 32 }

-- ********************************************************************

-- * dot11APC TABLE

-- ********************************************************************
dot11APCTable OBJECT-TYPE


SYNTAX SEQUENCE OF Dot11APCEntry
MAX-ACCESS READ-WRITE

STATUS current

DESCRIPTION

"Group contains conceptual table of attributes for MIB based APC."

::= { dot11smt 21 }
dot11APCEntry OBJECT-TYPE

SYNTAX Dot11APCEntry

MAX-ACCESS READ-WRITE

STATUS current

DESCRIPTION

"An entry in the dot11APCTable, Indexed by dot11APCIndex."

INDEX { dot11APCIndex }

::= { dot11APCTable 1 }
Dot11APCEntry ::=

SEQUENCE {

dot11APCEntryBeaconOffset


INTEGER,

dot11APCEntryGrantPeriodOffset


INTEGER,

dot11APCEntryGrantPeriodLength


INTEGER,

dot11APCEntrySuppressedPeriodOffset

INTEGER,

dot11APCEntrySuppressedPeriodLength

INTEGER}
dot11APCEntryBeaconOffset OBJECT-TYPE

SYNTAX INTEGER (-1..32767)

MAX-ACCESS read-write

STATUS current

DESCRIPTION

“This attribute contains the offset, in TUs, from the common time reference until the start of the Beacon transmission. A value of -1 indicates no common time reference has been established for this AP.”

::= { dot11APCTableEntry 1  }

dot11APCEntryGrantPeriodOffset OBJECT-TYPE

SYNTAX INTEGER (0..131071)

MAX-ACCESS read-write

STATUS current

DESCRIPTION

“This attribute contains the offset, in TUs, from the scheduled start of the Beacon transmission until the start of the time period granted exclusively for use by this AP.”

::= { dot11APCTableEntry 2 }

dot11APCEntryGrantPeriodLength OBJECT-TYPE

SYNTAX INTEGER (0..65535)

MAX-ACCESS read-write

STATUS current

DESCRIPTION

“This attribute contains the duration, in TUs, of the period granted exclusively for use by this AP. When zero, no period has been granted for exclusive use by this AP.”

::= { dot11APCTableEntry 3 }

dot11APCEntrySuppressedPeriodOffset OBJECT-TYPE

SYNTAX INTEGER (0..131071)

MAX-ACCESS read-write

STATUS current

DESCRIPTION

“This attribute contains the offset, in TUs, from the scheduled start of the Beacon transmission until the start of the time period during which channel access attempts by member STAs of this BSS is to remain suppressed.”

::= { dot11APCTableEntry 4 }

dot11APCEntrySuppressedPeriodLength OBJECT-TYPE

SYNTAX INTEGER (0..65535)

MAX-ACCESS read-write

STATUS current

DESCRIPTION

“This attribute contains the duration, in TUs, of the suppressed period for this AP. When zero, no suppressed period has been set for this AP.”

::= { dot11APCTableEntry 5 }
-- ********************************************************************

-- * End of dot11APC TABLE

-- ******************************************************************** -- 
References:

[1]
11-05-0827-13-000v-tgv-objectives.doc



Abstract


This document describes a mechanism to allow multiple APs on the same channel to cooperatively share time on the wireless medium. This enables enhanced QoS by allowing collaborating APs to avoid allocating overlapping contention free periods and reducing back off periods due to collisions.
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