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MLME primitives for TSF Timer management

· Currently there are no 802.11 management primitives that allow for synchronization of the (64-bit/1usec increment) TSF timer (required in ALL STAs) to external sources (clocks) other than through over-the-air reception of beacons from APs to which STAs wish to associate (establishment of BSSs).

· In particular, there is no exposed management interface that allows for the reading and writing of the TSF timer.

· Without such an interface, synchronization of the TSF timer with an externally available time source such as UTC time from a GPS unit is NOT practically feasible.

· Note that “external sources” can also include information derived from over-the-air messages.
· In rapidly varying RF environments and scenarios where STAs may be in communication range for only a very short period of time (shorter than the time required to set up a BSS or an IBSS), synchronization to external clocks can be very useful in making data exchanges quickly and efficiently.
· TGp is tasked with making modifications to 802.11 for use in just such environments and scenarios.
· GET, SET and INC primitives are proposed to satisfy this need.
Proposed changes to the body of the 11p amendment (supplementary document has proper clause numbering):

Insert the following in the 11p draft in the appropriate place:
[Editorial Note: Insert this clause just before the current 10.3.26 and renumber as necessary.]
Get TSF timer

This mechanism is used to request the current value of the TSF timer that the STA maintains (see 11.1.2).

MLME-GETTSFTIMER.request

Function

This primitive is sent by the SME to the MLME to request that the MLME return the value of its TSF timer.  The value returned shall be value of the TSF timer at the instant the MLME-GETTSFTIMER.request was received as specified in 10.3.26.2.1.
Semantics of the service primitive

This primitive has no parameters:

MLME-GETTSFTIMER.request
(

)

When generated

This primitive is generated by the SME and sent to the MLME to request the value of TSF timer.

Effect of receipt

The MLME issues a MLME-GETTSFTIMER.confirm.  

 MLME-GETTSFTIMER.confirm

Function

This primitive is sent by the MLME to the SME to report the result of a request to get the value of the TSF timer. The value returned in TSFtimer shall be the [MLME’s estimate of the] value of the TSF timer at the instant the MLME-GETTSFTIMER.request was received by the MLME with a tolerance of +/-  [1 usec]. The MLME-GETTSFTIMER.confirm shall be issued within [10 usec] of the receipt of the MLME-GETTSFTIMER.request.  Conceptually, upon receipt of the MLME-GETTSFTIMER.request, the TSF timer is instantly latched into a buffer, the value is corrected for known latencies in accomplishing this task, if any, in order to meet the tolerance specified, and within the allotted reporting period the MLME-GETTSFTIMER.confirm is sent to the SME. 
Semantics of the service primitive

This primitive uses the following parameters:

MLME-GETTSFTIMER.confirm
(

ResultCode,

TSFtimer,

 
)

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,
FAILURE
	Reports the outcome of GETTSFTIMER  request.

	TSFtimer
	Integer
	0 - 264
	Value of the TSF timer (see 11.1.2)


When generated

This primitive is generated by the MLME and sent to the SME to report the result of a MLME-GETTSFTIMER.request.

Effect of receipt

The SME is notified of the result of a MLME-GETTSFTIMER.request, and if successful, has the value of the TSF timer at the instant the MLME-GETTSFTIMER.request was received by the MLME.  For information, the TSF timer value can be used, along with other information, by higher layer functions to synchronize to external clock sources such as Universal Coordinated Time (UTC) from a Global Positioning System (GPS) unit. 

Set TSF timer

This mechanism is used to set the value of the TSF timer that the STA maintains (see 11.1.2).  

MLME-SETTSFTIMER.request

Function

This primitive is sent by the SME to the MLME to request that the MLME set the value of its TSF timer to a specific value.  The TSF timer shall be set to the specified value within [10 usec] of the receipt of the request by the MLME.
Semantics of the service primitive

This primitive uses the following parameters:

MLME-SETTSFTIMER.request
(

TSFtimer,

 
)

	Name
	Type
	Valid Range
	Description

	TSFtimer
	Integer
	0 - 264
	Value of the TSF timer (see 11.1.2)


When generated

This primitive is generated by the SME and sent to the MLME to request that the TSF timer be set by the MLME to the value TSFtimer.

Effect of receipt

The MLME issues a MLME-SETTSFTIMER.confirm.  

 MLME-SETTSFTIMER.confirm

Function

This primitive is sent by the MLME to the SME to report the result of a request to set the TSF timer.
Semantics of the service primitive

This primitive uses the following parameters:

MLME-SETTSFTIMER.confirm
(

ResultCode,


)

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,
FAILURE
	Reports the outcome of SETTSFTIMER  request.


When generated

This primitive is generated by the MLME and sent to the SME to report the result of a MLME-SETTSFTIMER.request.

Effect of receipt

The SME is notified of the result of a MLME-SETTSFTIMER.request. 
MLME-SETTSFTIMER.indication

Function

This primitive indicates to the MLME that the TSF timer was set to a specific value.  For information, this change can be the result of joining a BSS where the TSF timer of the STA is required to be set to that of the TSF timer contained in the beacon frame received from the AP.  

Semantics of the service primitive

This primitive uses the following parameters:

MLME-SETTSFTIMER.indication
(

TSFtimer,

 
)

	Name
	Type
	Valid Range
	Description

	TSFtimer
	Integer
	0 - 264
	Value of the TSF timer (see 11.1.2)


When generated

This primitive shall be generated by the MLME and sent to the SME whenever the TSF timer is changed other than changes in response to MLME-SETTSFTIMER.request, MLME-INCTSFTIMER.request or MLME-RESET.request commands. 

Effect of receipt

The SME is notified of changes in the TSF timer value, most importantly when those changes are not in response to commands issued by the SME. 

Increment TSF timer

This mechanism is used to increment or decrement the value of the TSF timer that the STA maintains (see 11.1.2).  

MLME-INCTSFTIMER.request

Function

This primitive is sent by the SME to the MLME to request that the MLME increment the value of its TSF timer by a specific value.  The TSF timer shall be incremented by the specified value within [10 usec] of the receipt of the request by the MLME.
Semantics of the service primitive

This primitive uses the following parameters:

MLME-INCTSFTIMER.request
(

TSFtimerinc,

 
)

	Name
	Type
	Valid Range
	Description

	TSFtimerinc
	2’s complement Integer
	-215 – (215-1)
	Value of the TSF timer increment 


When generated

This primitive is generated by the SME and sent to the MLME to request that the MLME cause the value of the TSF timer to be incremented by the value TSFtimerinc.  Negative values of TSFtimerinc cause the TSF timer to be decremented.  Normal TSF timer increment functionality shall not be interrupted.  For illustration, this can be accomplished by changing the value in a buffer containing the nominal increment from its normal value of +1 to TSFtimerinc+1 for a single TSF timer increment cycle, then resetting the buffer to +1.  For information, this command can be used by higher layer functions to help in synchronizing the TSF timer to external clock sources such as UTC time from a GPS unit.

Effect of receipt

The MLME issues a MLME-INCTSFTIMER.confirm.  

 MLME-INCTSFTIMER.confirm

Function

This primitive is sent by the MLME to the SME to report the result of a request to increment the TSF timer.
Semantics of the service primitive

This primitive uses the following parameters:

MLME-INCTSFTIMER.confirm
(

ResultCode,


)

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,
FAILURE
	Reports the outcome of INCTSFTIMER  request.


When generated

This primitive is generated by the MLME and sent to the SME to report the result of a MLME-INCTSFTIMER.request.

Effect of receipt

The SME is notified of the result of a MLME-INCTSFTIMER.request. 

Motion:
Move to accept the proposed additions to clause 10 as presented in this document and to instruct the TGp editor to make these changes to clause 10 with the appropriate formatting. 

Motion by: ____________________Date: _________________
Second:  ______________________

	Approve:
	Disapprove:
	Abstain:
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Abstract


This document describes the changes to 802.11 to incorporate TSF timer get, set and increment functionality. 





Motion: Move to accept the recommendation to add subclauses to clause 10 to incorporate into 802.11 TSF timer get, set and increment functionality.





This document uses REVma D8.0 for reference














TGp Submission Forms
page 7
R. Roy

