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5.9 Generic Advertisement Service
The purpose of Generic Advertisement Service (GAS) functionality is to enable a non-AP STA to identify the availability and information related to desired network services, e.g. information about available SSPs and/or SSPNs or other external networks, located in the DS. The requirement for this functionality was originally identified by deployment issues associated with public access hotspots where it is currently impossible for users to determine whether they will be able to access network services based solely on information currently advertised by the network. 
Change the following paragraph as follows:

While the specification of network services information is out of scope of IEEE 802.11, there is a need for non-AP STAs to query for information on network services provided by SSPNs or other external networks beyond an AP before they associate to the wireless LAN. GAS defines a generic container to advertise network services information over an IEEE 802.11 network. Public Action frames are used to transport this information.
There are a number of reasons why providing information pre-association is beneficial:

· It will support a more informed decision making about which IEEE 802.11 AN to associate with. This allows a non-AP STA to avoid the less efficient style of operation where the non-AP STA has to associate with an AP before discovering the information and then decide whether to stay associated or not.

· It is possible to query multiple networks in parallel.

· The STA can discover information about APs that are not part of the same administrative group as the AP to which it is currently associated.  For example, supporting the selection of an AP belonging to a different hotspot which has an appropriate roaming agreement in place.

· A non-AP STA can use Native GAS protocol to determine the supported SSIDs in a BSS configured with multiple SSID capability.
7.4.7a Public action frame details

7.4.7a.1 Public action frame

7.4.7a.8
GAS Initial Request Action frame details

The GAS Initial Request Action frame is transmitted by a non-AP STA to AP. The format of the GAS Initial Request Action frame body is shown in Table u2a.

Table u1a—GAS Initial Request Action frame body format
	Order 
	Information

	0
	Category

	1
	Action

	2
	Dialog Token

	3
	Advertisement protocol information element

	4
	Query Request length

	5
	Query Request

	6~255
	Reserved


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 7-57ab for a GAS Initial Request Action frame.

The Dialog Token field is defined in clause 7.3.1.12 and set by the requesting STA for the GAS Initial Request and Response frame exchange.
The Advertisement protocol information element is defined in 7.3.2.37.
The Query Request length field is defined in Figure u11a.  The value of the Query Request length field is set to the total number of octets in the Query Request element.

Change the following paragraph as follows:
The Query Request field is defined in Figure u11b.  The value of the Query Request field is a generic container that is dependent on the advertisement protocol specified in the Advertisement protocol information element.
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	Query Request length

	Bits:
	16


Figure u11a—Query Request length field
	
	

	
	Query Request

	Octets:
	variable


Figure u11b—Query Request field
7.4.7a.9
GAS Initial Response Action frame details

The GAS Initial Response Action frame is transmitted by an AP to a non-AP STA. The format of the GAS Initial Response Action frame body is shown in Table u3a.

Table u2a—GAS Initial Response Action frame body format

	Order 
	Information

	0
	Category

	1
	Action

	2
	Dialog Token

	3
	Status Code

	4
	GAS Query ID 

	5
	GAS Multicast Address

	6
	Comeback Delay

	7
	Advertisement protocol information element

	8
	Query Response Length

	9
	Query Response

	10 - 255
	Reserved


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 7-57ab for a GAS Initial Response Action frame.

The Dialog Token field is copied from the corresponding GAS Initial Request Action frame. 

The Status Code values are defined in 7.3.1.9.

The GAS Query ID is defined in 7.3.1.19. It is set by the AP and provided to the non-AP STA in this frame; corresponding GAS Comeback Request and Response Action frames use the same value of GAS Query ID.  If there is an advertisement query response provided in this GAS Initial Response Action frame, then the GAS Query ID is set to 0 by the AP and ignored upon reception by the non-AP STA.
The GAS multicast address is the multicast MAC address (6 octets) used for the GAS multicast delivery method (cf. clause 11.10.1.2.3). If the GAS delivery method of multicast is used, then the 6-octet multicast address is provided in this field; if the unicast delivery method is used, the GAS Multicast address field is set to all zeros.

The Comeback Delay field specifies the delay time value in TUs.  Upon expiry of this delay, the non-AP STA should attempt to retrieve the query response using a Comeback Request Action frame.  The GAS Comeback Delay field format is provided in Figure u11c.  
A non-zero Comeback Delay value indicates that the GAS query, which will be carried out on behalf of the non-AP STA, will be delivered using the unicast delivery method.

A zero value will be returned by the AP when the multicast delivery method is used or when a query response is provided in this frame.  A value of zero means that no comeback delay was provided and is ignored by the non-AP STA upon reception.
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	Comeback Delay

	Bits:
	16


Figure u11c—Comeback Delay field
The Advertisement protocol information element is defined in 7.3.2.37.

The Query Response length field is defined in Figure u11d.  The value of the Query Response length field is set to the total number of octets in the Query Response field.
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	Query Response length

	Bits:
	16


Figure u11d—Query Response length field
Change the following paragraph as follows:
The Query Response field is defined in Figure u11e.  The value of the Query Response field is a generic container that his dependent on the advertisement protocol specified in the Advertisement protocol information element and the query itself.  If the query response is not included in the GAS Initial Response Action frame, then the Query Response field is set to the 1-octet value of 0.
	
	

	
	Query Response

	Octets:
	variable


Figure u11e—Query Response field
7.4.7a.10
GAS Comeback Request Action frame details

7.4.7a.11
GAS Comeback Response Action frame details

The GAS Comeback Response Action frame is transmitted by an AP to a non-AP STA. This Action frame is used for both the unicast delivery and multicast delivery methods. The format of the GAS Comeback Response Action frame body is shown in Table u14a.

Table u14a—GAS Comeback Response Action frame body format

	Order 
	Information

	0
	Category

	1
	Action

	2
	Status Code

	3
	GAS Query ID 

	4
	GAS Query Response Fragment ID

	5
	Comeback Delay

	6
	Advertisement protocol information element

	7
	Query Request Length

	8
	Query Request 

	9
	Query Response Length

	10
	Query Response

	11 - 255
	Reserved


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 7-57ab for a GAS Comeback Response Action frame.

The Status Code values are defined in 7.3.1.9.  The same status code value will be present in all fragments of a multi-fragment query response.
The GAS Query ID is defined in 7.3.1.19. This value is identical to that used in the corresponding GAS Initial Response Action frame.  The same GAS Query ID will be present in all fragments of a multi-fragment query response.
The GAS Query Response Fragment ID is defined in 7.3.1.20.  If the AP has not received a response to the query which it posted on behalf of a non-AP STA, then the AP sets the GAS Query Response Fragment ID to 0. When there is more than one query response fragment, the AP sets the GAS Query Response Fragment ID to 1 for the initial fragment and increments it by 1 for each subsequent fragment in a multi-fragment Query Response. The Last Fragment bit is set to 1 whenever the final fragment of a query response is being transmitted.

The Comeback Delay field format is provided in Figure u11c.  A non-zero GAS Comeback Delay value is returned by the AP in this frame to indicate that the non-native GAS query being carried out on behalf of the non-AP STA is still in process and will be delivered using the unicast delivery method.  
A non-zero value indicates to the non-AP STA that another GAS Comeback Action frame exchange should be performed after expiry of the Comeback Delay timer.  
This field is set to zero for GAS Comeback Response Action frames transmitted by the AP using the multicast delivery method.

The Advertisement protocol information element is defined in 7.3.2.37.

The Query Request length field is defined in Figure u11a.  The value of the Query Request length field is set to the total number of octets in the Query Request element.

The Query Request field is defined in Figure u11b.  The value of the Query Request field is dependent on the advertisement protocol specified in the Advertisement protocol information element.  If the AP has not received a response to the query which it posted on behalf of a non-AP STA, then the Query Request field is set to the 1-octet value of 0.  It is also set to the 1-octet value of 0 for the 2nd and subsequent fragments of a multi-fragment query response.
The Query Response length field is defined in Figure u11d.  The value of the Query Response length field is set to the total number of octets in the Query Response field.

Change the following paragraph as follows:
The Query Response field is defined in Figure u11e.  The value of the Query Response field is a generic container dependent on the advertisement protocol specified in the Advertisement protocol information element and the query itself.  If the AP has not received a response to the query which it posted on behalf of a non-AP STA, then the Query Response field is set to the 1-octet value of 0.  In a multi-fragment query response, the response to the query posted on behalf of a non-AP STA is fragmented such that each fragment to be transmitted fits within the MMPDU size limitation.
11 MLME

11.10.1 Interworking Procedures: Generic Advertisement Services

This clause describes the actions and procedures which shall be used to invoke Generic Advertisement Services (GAS).  GAS may be used to enable network selection for 802.11-capable STAs as well as seamless interworking of a multi-access-capable STAs with non-802.11 access technologies or when other non-802.11 specific network protocols are involved. GAS facilitates transport mechanisms for advertisement services while non-AP STAs are in an un-associated state (state 1 or state 2) as well as the associated state (state 3).  This is accomplished via the use of Public Action management frames which are class 1 frames.  All frames used for GAS protocol shall be transmitted with UP =0 using the EDCA parameters for AC_BE.

There are two forms for GAS: Native GAS and non-native GAS.  Native Gas shall be supported by a STA when dot11InterworkingServiceImplemented is true.  Non-native GAS is enabled whenever dot11InterworkingServiceImplemented is true and one or more dot11GasAdvertisementID MIB objects exist.  The Advertisement Protocol  information element specifies  the Advertisement Protocols a non-AP STA may use to communicate with Advertisement servers which may be located in the DS or other external network.  The Advertisement Protocol identifies the query language used by the advertisement server. GAS transport is transparent to the Advertisement Protocol used for queries and query responses.  Vendor specific advertisement protocols are also supported. Non-native GAS information delivery is supported using two options: multicast delivery method and unicast delivery method.
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