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Abstract

This document contains normative text for the use of Net Advice transmissions on Preferred Channel for Power Savings.   As explained in the accompanying presentation 06/0956r1, the proposed normative text changes define a new Network Advice frame and a Preferred Channel procedures which insure activity on the designated Preferred Channel for the regulatory class in use.  This ensures that STAs attempting network discovery by scanning need only to scan the appropriate set of Preferred Channels to determine if a BSS is operating in any locale. 
[NOTE TO EDITOR:  Change bars are used to show changes and additions from draft 802.11vD0.02]

7.4 Action frame format details

7.4.6Wireless Network Management action details

Insert and renumber new clause.7.4.6.x after 7.4.6.4 as follows:

7.4.6.X Network Advice frame format
The Network Advice frame is used by STAs in a BSS to advertise the presence of the BSS on the Preferred Channel of the Regulatory Class for that BSS.. The Network Advice  frame body format is shown in Figure x1 .

	
	
	
	
	
	
	

	
	Country String
	Regulatory Class
	BSS Channel Number
	Current TXID
	Next TXID
	Interval Timing

	Octets:
	3
	1
	1
	1
	1
	2


Figure x1—Network Advice frame body format
Country String indicates the value contained in the dot11CountryString attribute of the STA transmitting the Network Advice frame.
Regulatory Class indicates the channel set for the advertised BSS.. Regulatory Class and Channel Number together specify the channel frequency for the advertised BSS.   Valid values of Regulatory Class are shown in Annex J.

BSS Channel Number indicates the channel number for the advertised BSS. Channel Number is defined within a Regulatory Class as shown in Annex J.
Current TXID indicates the least significant octet of the MAC Address of the STA which is transmitting Network Advice frames in the current Network Advice Interval.

Next TXID indicates the least significant octet of the MAC Address of the STA which will transmit Network Advice frames in the next Network Advice Interval.
The Interval Timing field contains two subfields as defined in Figure x2.

	
	
	

	
	Network Advice Interval
	Next Interval Start Time

	Bits:
	4
	12


Figure x2—Interval Timing field format
Network Advice Interval subfield indicates the duration of the Network Advice Intervals in 10 second time units.

Next Interval Start Time indicates the remaining time until the start of the next Network Advice Interval in 50 msec units.
10. Layer management
10.3 MLME SAP Interface

Insert the following new clause after Clause 10.3.31 in 802.11v Draft 0.01 as indicated below:

10.3.x Network Advice
10.3.x Network Advice Request

This set of primitives supports the signaling of Network Advice Request frames between an AP and associated non-AP STAs.

10.3.x.1 MLME-NETADVICE.request

10.3.x.1.1 Function

This primitive requests transmission of a Network Advice frame on a Preferred Channel.
10.3.x.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-NETADVICE.request
(
Country String,
Regulatory Class
BSS Channel Number
Current TXID
Next TXID
Interval Timing
)
	
	
	
	

	Name
	Type
	Valid Range
	Description

	Country String
	Octet String,
3 octets
	0-255
	The Country String is the dot11CountryString attribute, a shortened representation of the Country IE. 

	Regulatory Class
	Integer
	0 – 255
	For the BSS Channel Number, as defined in AnnexJ.

	BSS Channel Number
	Integer
	0 – 255
	Channel number for the advertised BSS, defined within the Regulatory Class in Annex J.

	Current TXID
	Integer
	0-255
	Current TXID indicates the least significant octet of the MAC Address of the STA which is transmitting Net Advice frames in the current interval.

	Next TXID
	Integer
	0 – 255
	Next TXID indicates the least significant octet of the MAC Address of the STA which will transmit Net Advice frames in the next interval.

	Interval Timingt
	Integer
	0-65535
	Interval Timing consists of 2 timing subfields: 1.  Net Advice Interval subfield which indicates the duration of the Network Advice Intervals in 10 second time units, and 2. Next Interval Start Time which indicates the remaining time until the start of the next Network Advice Interval in 50 msec units. 


10.3.x.1.3 When Generated

This primitive is generated by the SME to request that a Network Advice frame be sent on the Preferred Channel to advertise the existence of an operating BSS on the channel indicated in the Network Advice frame. This request is sent regularly during the  Network Advice Interval by the on-duty Network Advice STA. This request may also be sent by a STA to accept on-duty assignment for transmission of Network Advice frames for the following Network Advice Interval.
10.3.x.1.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a Network Advice  frame of action type. The STA then attempts to transmit this frame on the Preferred Channel for the current Regulatory Class.

10.3.x.2 MLME-NETADVICE.confirm

10.3.x.2.1 Function

This primitive reports the result of a request to send a Network Advice frame on the Preferred Channel.

10.3.x.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-NETADVICE.confirm
(
ResultCode,
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,
INVALID_
PARAMETERS,
 TIMEOUT,
TRANSMISSION_FAILURE,
UNSPECIFIED_
FAILURE
	Indicates the result of the corresponding MLME-NETADVICE.request.


10.3.x.2.3 When Generated

This primitive is generated by the MLME when the request to transmit a Network Advice Request frame completes and indicates the results of the request.

10.3.x.2.4 Effect of Receipt

On receipt of this primitive, the SME evaluates the ResultCode.

10.3.x.3 MLME-NETADVICE.indication

10.3.x.3.1 Function

This primitive indicates that a Network Advice Request frame was received from the AP with which the STA is associated.

10.3.x.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-NETADVICE.indication
(
Country String,
Regulatory Class
BSS Channel Number
Current TXID
Next TXID
Interval Timing
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	Country String
	Octet String,

3 octets
	0-255
	The Cuntry String is the dot11CountryString attribute, a shortened representation of the Country IE. 

	Regulatory Class
	Integer
	0 – 255
	For the BSS Channel Number, as defined in AnnexJ.

	BSS Channel Number
	Integer
	0 – 255
	Channel number for the advertised BSS, defined within the Regulatory Class in Annex J.

	Current TXID
	Integer
	0-255
	Current TXID indicates the least significant octet of the MAC Address of the STA which is transmitting Net Advice frames in the current interval.

	Next TXID
	Integer
	0 – 255
	Next TXID indicates the least significant octet of the MAC Address of the STA which will transmit Net Advice frames in the next interval.

	Interval Timingt
	Integer
	0-65535
	Interval Timing consists of 2 timing subfields: 1.  Net Advice Interval subfield which indicates the duration of the Network Advice Intervals in 10 second time units, and 2. Next Interval Start Time which indicates the remaining time until the start of the next Network Advice Interval in 50 msec units.


10.3.x.3.3 When Generated

This primitive is generated by the MLME when a valid Network Advice frame is received.

10.3.x.3.4 Effect of Receipt

On receipt of this primitive the SME shall operate according to the procedure in 11.15.x.

11  MAC sublayer management entity

11.15  Wireless Network Management Procedures

Insert and renumber new clause 11.15.x after 11.15.3 as follows:

11.15.X Peferred Channel Procedures
Annex J lists one Preferred Channel for each defined Regulatory Class.  The Preferred Channel procedures permit a STA to save power while searching for suitable BSSs for WLAN service. Preferred Channel Procedures decrease the number of channels to be scanned while a STA is discovering available networks and BSSs.
11.15.X.1  AP Procedure for Preferred Channel
The AP shall use an initial channel selection algorithm which favors selection of the Preferred Channel for beacon transmission when initiating operation of an infrastructure BSS..
When an AP transmits beacons for an infrastructure BSS on a non-Preferred Channel it shall periodically monitor the Preferred Channel for frame transmissions. If a Network Advice frames is detected on the Preferred Channel, the AP may set dot11NetworkAdviceEnabled to true in STAs in the BSS in order to advertise the BSS on the Preferred Channel.

 If no beacons are detected and no network advice frames are detected on the Preferred Channel, the AP shall set dot11NetworkAdviceEnabled to true in one or more STAs in the BSS.  When an AP has set dot11NetworkAdviceEnabled to true at any STA, the AP shall ensure that transmission on the Preferred Channel is permitted by local regulations.  If local regulations indicate that transmission on the Preferred Channel is not allowed, the AP shall set dot11NetworkAdviceEnabled to false in all STAs in the BSS.
11.15.X.2  STA Procedure for Preferred Channel

A STA which is initiating an IBSS shall use a channel selection algorithm which disfavors selection of the Preferred Channel for beacon transmission.

STA procedures for Preferred Channel are dependent on the NetworkAdviceDuty state variable.  The NetworkAdviceDuty state variable has three states:  NO_DUTY, ON_DUTY, OFF_DUTY.  The default state for NetworkAdviceDuty is NO_DUTY.
If dot11NetworkAdviceEnabled is true and the STA state is NO_DUTY, the  STA shall periodically monitor the Preferred Channel for frame transmissions. If a Network Advice frame is detected on the Preferred Channel, the STA shall use the Network Advice Timing information in the received frame to update and track Network Advice Interval Timing and shall change state to OFF_DUTY.  If no beacons are detected and no network advice frames are detected on the Preferred Channel, the STA shall change state to ON_DUTY and shall set Network Advice Interval Timing to default values.

If dot11NetworkAdviceEnabled is true and the STA state is ON_DUTY and at the end of the current Network Advice Interval, the STA shall switch to the Preferred Channel and begin transmitting Network Advice frames at the beacon transmission rate using the timing rules which apply for beacon transmissions.  The STA shall schedule Network Advice frame transmissions once at each TBTT.  The Network Advice frame shall include: a Current TXID field indicating the MAC address of the STA, a Next TXID field set to 0, and Interval Timing field set to indicate the beginning of the next Interval.  If the STA receives a Network Advice frame with a non-zero Next TXID field, it shall transmit (echo) the received frame and use the Next TXID value from the received frame in subsequent Network Advice frame transmissions for the duration of this Network Advice Interval.  After transmitting a Network Advice Frame with a non-zero Next TXID field, the STA may switch back to the operating channel.  At the next TBTT and after receiving the beacon on the operating channel, the STA shall switch to the Preferred Channel, shall transmit a Network Advice frame and then may switch back to the operating channel.   At the end of the current Network Advice Interval and if the STA has transmitted a NetworkAdviceFrame with a non-zero TXID during this interval, the STA shall discontinue transmitting Network Advice frames and shall change state to OFF_DUTY.  If dot11NetworkAdviceEnabled is true and if the STA state is ON_DUTY and if the STA is receiving frames on the Preferred Channel, then if the STA receives a beacon frame, the STA shall cease transmitting Network Advice frames, shall change state to NO_DUTY, and may switch to the operating channel.  
If NetworkAdviceEnabled is true and the STA state is OFF_DUTY and at the end of the current Network Advice Interval, the STA shall switch to the Preferred Channel and begin frame reception.  If the STA receives a Network Advice frame with Next TXID set to 0, the STA shall randomly select a time before the next TBTT.  If the STA receives a Network Advice frame with a non-zero Next TXID field which does not indicate its own MAC address, the STA shall switch back to its operating channel. At the randomly selected time and if the STA is on the Preferred Channel, the STA shall transmit a Network Advice frame with the Next TXID field set to indicate the STA's own MAC address. If the STA then receives a Network Advice frame with the Next TXID field set to indicate its own MAC address, the STA shall change state to ON_DUTY and switch to the operating channel.  If dot11NetworkAdviceEnabled is true and if the STA state is OFF_DUTY and if the STA is receiving frames on the Preferred Channel, then if the STA receives a beacon frame, the STA shall change state to NO_DUTY, and may switch to the operating channel.  
Insert the following new rows in clause A.4.14:

A. 4.14 Wireless Network Management extensions

	
	
	
	
	

	Item
	Protocol Capability
	References
	Status
	Support

	
RME5
	
Preferred Channel Procedures
	11.15.X
	CFv:M 
	Yes, No, N/A

	
RME5.1
	

AP Procedure for Preferred Channel
	7.4.6.X, 11.15.X.1
	(CFv AND CF1):M
	Yes, No, N/A

	
RME5.2
	

STA Procedure for Preferred Channel
	7.4.6.(X), 11.15.X.2
	 CFv :M 
	Yes, No, N/A


Annex J
Modify Tables J1-J3 to indicate and mark the Preferred Channels as noted below:
            : Mark as Peferred Channel
[image: image1.emf]
                                :Mark as Preferred Channel
[image: image2.emf]
                    :  Mark as Preferred Channel
[image: image3.emf]
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