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3
Definitions

Change the text as shown below:

3.u.6 Generic Advertisement Service (GAS): An IEEE 802.11 service that provides over-the-air transportation for frames of higher-layer advertisements between STAs or between a server in an external network and a non-AP STA.  GAS may be used while STAs are in the unauthenticated, unassociated or associated states.  GAS supports higher-layer protocols that employ a query/response mechanism.
5
General description
5.2
Components of the IEEE 802.11 architecture
Change the heading text as shown below:

5.2.10
SSPN Interface
Change the text as shown below:

An interworking-capable AP can interact with external networks using a logical SSPN interface for the purpose of authenticating users and provisioning services, as shown in Figure 5-6a (IEEE 802.11 Interworking infrastructure architecture). The exchange of authentication and provisioning information between the SSPN and the AP passes transparently through the Portal. The protocol used to exchange this information is out of scope of this standard. The logical SSPN interface provides the means for an AP to consult an SSPN for authenticating and authorizing a specific non-AP STA and to report statistics and status information to the SSPN. Authentication and provisioning information for non-AP STAs received from the SSPN are stored in the AP's MIB and are used to limit layer-2 services provided to that non-AP STA. Detailed interactions describing the SSPN interface are provided in 11.18.4.
In Figure 5-6a, change the term “Interworking Interface” to “SSPN Interface”

Change the note as shown below:

NOTE--The SSPN Interface Service is not supported in an IBSS.

5.9
Generic advertisement service
Change the text as shown below:

In an infrastructure BSS, 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. 

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 supports more informed decision making about an IEEE 802.11 infrastructure with which to associate. This is generally more efficient than requiring a non-AP STA to associate with an AP before discovering the information and then deciding whether or not to stay associated. 

· It is possible to query multiple networks in parallel. 

· The non-AP STA can discover information about APs that are not part of the same administrative group as the AP with which it is associated, supporting the selection of an AP belonging to a different IEEE 802.11 infrastructure that has an appropriate SSP roaming agreement in place. 
Add the text shown below:

In an infrastructure BSS, the purpose of GAS functionality is to enable an AP to identify the availability and information related to desired services provided by the non-AP STA; e.g., service discovery.

In an IBSS, the purpose of GAS functionality is to enable a STA to identify the availability and information related to desired services natively provided by another STA in the IBSS.  Exchange of information using GAS may be performed either prior to joining an IBSS or after joining the IBSS.
7
Frame formats
7.3
Management frame body components
7.3.3
Native query protocol elements
7.3.3.1
Native info capability list
Change the text as shown below:

The Native Info Capability List element provides a list of information/capabilities that has been configured on a STA. The native query protocol elements that may be configure are shown in Table 7-43x along with the element’s usage rules.  This capability element may be returned in response to a Native GAS Query Request. The format of the Native Info Capability List element is provided in Figure 7-95az.

Change Table 7-43x as shown below:

Table 7-43x Native Query Protocol info ID definitions
	
	BSS
	IBSS

	
Info Name
	
Info ID
	Native Info Element (clause)
	
AP
	Non-AP STA
	
STA

	Reserved
	0-255
	n/a
	n/a
	n/a
	n/a

	Capability List Information
	256
	7.3.3.1
	T, R
	T, R
	T, R

	Venue Name Information
	257
	7.3.3.2
	T
	R
	---

	Emergency Call Number Information
	258
	7.3.3.3
	T
	R
	---

	Emergency Public Network Access Information
	259
	7.3.3.4
	T
	R
	---

	Network Authentication Type Information
	260
	7.3.3.5
	T
	R
	---

	Roaming Consortium List
	261
	7.3.3.6
	T
	R
	---

	AP Date, Time and Time Zone information
	262
	7.3.3.9
	T
	R
	---

	IP Address Type Availability
	263
	7.3.3.10
	T, R
	T, R
	T, R

	NAI Realm
	264
	7.3.3.11
	T
	R
	T, R

	Reserved
	265- 56796
	n/a
	n/a
	n/a
	n/a

	Native Query protocol vendor-specific query
	56797
	7.3.3.7
	T, R
	T, R
	T, R

	Native Query protocol vendor-specific response
	56798
	7.3.3.8
	T, R
	T, R
	T, R

	Reserved
	56799 - 65535
	n/a
	n/a
	n/a
	n/a

	Symbols

T
Native query protocol element may be transmitted by MAC entity

R
Native query protocol element may be received by MAC entity
---
Native query protocol element is neither transmitted nor received by MAC entity


7.4
Action frame format details
7.4.7
Public action frame details

7.4.7.10
GAS initial request frame format

Change the text as shown below:

The GAS Initial Request Action frame is transmitted by a STA to request information from another STA. The format of the GAS Initial Request Action frame body is shown in Table 7-57g.
Change the text as shown below:

The Dialog Token field is defined in 7.3.1.12 and set by the requesting STA for the GAS Initial Request and Response frame exchange.

7.4.7.11
GAS initial response frame format

Change the text as shown below:

The GAS Initial Response Action frame is transmitted by a STA responding to a request from another STA. The format of the GAS Initial Response Action frame body is shown in Table 7-57h.
Change the text as shown below:

The GAS 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 7-101r. 

· A zero value will be returned by the STA when a query response is provided in this frame. A value of zero means that no GAS Comeback Delay was provided and is ignored by the  STA upon reception. 

10
Layer management
10.3
MLME SAP interface

10.3.39
Network discovery and selection support

10.3.39.1
MLME-GAS.request

10.3.39.1.1
Function

Change the text as shown below:

This primitive requests the information of a specific advertisement service from another STA and requests the STA to provide the Generic Advertisement Service.
10.3.39.1.3
When generated

Change the text as shown below:

This primitive is generated by the SME at a  STA to request a specific advertisement service from another STA, which, for non-native advertisement protocols, may relay the query to a server in an external network.
10.3.39.1.4
Effect of receipt

Change the text as shown below:

The STA operates according to the procedures defined in 11.18.2. 
10.3.39.2
MLME-GAS.confirm

10.3.39.2.1
Function

Change the text as shown below:

This primitive reports the status code and query response to a GAS query of a specific advertisement service from a STA, which, for non-native advertisement protocols, may be relaying the query response from a server in an external network. 
10.3.39.2.3
When generated

Change the text as shown below:

The primitive is generated when the STA receives a query response in a GAS Initial Response Action frame or a non-AP STA receives a query response in a GAS Comeback Response Action frame from the AP.
10.3.39.2.4
Effect of receipt

Change the text as shown below:

The STA operates according to the procedures defined in 11.18.2. 
10.3.39.3
MLME-GAS.indication

10.3.39.3.1
Function

Change the text as shown below:

This primitive reports to the STA’s SME about the GAS Request

10.3.39.3.3
When generated

Change the text as shown below:

This primitive is generated by the MLME as a result of receipt of a GAS request from a STA.
10.3.39.3.4
Effect of receipt

Change the text as shown below:

The SME is notified of the request from the STA. 
10.3.39.4
MLME-GAS.response

10.3.39.4.1
Function

Change the text as shown below:

This primitive responds to the request for an advertisement service by a specified  STA MAC entity. 
10.3.39.4.3
When generated

Change the text as shown below:

This primitive is generated by the MLME at a STA as a result of an MLME-GAS.indication primitive.
10.3.39.4.4
Effect of receipt

Change the text as shown below:

The primitive causes the MAC entity at the STA to send a GAS Initial Response frame to the requesting STA. The primitive could also cause the MAC entity to transmit a GAS Comeback Response Action frame.

11
MLME
11.18
WLAN Interworking with external networks procedures

11.18.1
Interworking capabilities and Information
Change the text as shown below:

STAs indicate their support for Interworking Service by setting the dot11InterworkingServiceEnabled MIB variable to true. When dot11InterworkingServiceEnabled is true, STAs include the Interworking element in Beacon, Probe Response and Probe Request frames. 
11.18.2
Interworking procedures: Generic Advertisement Services

Change the text as shown below:

This subclause describes the actions and procedures that are used to invoke Generic Advertisement Services (GAS). GAS may be used to enable network selection for Interworking-capable STAs. GAS provides transport mechanisms for advertisement services while STAs are in un-associated state (State 1 or State 2) as well as the associated state (State 3), as defined in 11.3. This is accomplished via the use of Public Action management frames which are class 1 frames. 

There are two forms for GAS: Native GAS and Non-Native GAS. Native GAS is used with Native Query protocol (see Table 7-43x) and the Non-Native GAS is used for all other advertisement protocols. A native-GAS message exchange may take place between two STAs; one STA transmits a GAS query and the receiving STA transmits the GAS query response as described in 11.18.2.1.  However, as described in 11.18.2.2 for non-native GAS , a non-AP STA shall transmit the GAS query and an AP shall transmit the GAS response.
Native GAS uses GAS Public action frames for transport of Native Query protocol. Native Query protocol supports the query request and response mechanism for information defined in clause 7.3.3. It is referred to as "native" since this information is available at a STA and there is no need to query a server in an external network for the requested information. 

Non-Native GAS uses GAS Public action frames for transport of a query request and response using one of the query protocols in Table 7-43u. Non-Native GAS shall be supported by a non-AP STA when dot11InterworkingServiceEnabled is true and one or more dot11GASAdvertisementID MIB objects exist. Support for Non-Native GAS advertisement protocols on a non-AP STA is optional when dot11InterworkingServiceEnabled is true. The Advertisement Protocol information element specifies the Advertisement Protocols that a non-AP STA may use to communicate with advertisement servers, which may be located in an external network. The Advertisement Protocol identifies the query language used by the advertisement server. 

11.18.2.1
Native GAS protocol

11.18.2.1.1
General operation
Change the text as shown below:

Native GAS shall be supported by a STA whenever dot11InterworkingServiceEnabled is true. A STA may use GAS Native protocol to discover supported services. A STA accomplishes this by transmitting one or more 2-octet Info IDs selected from Table 7-43x in the Query Request field in a GAS Initial Request Action frame. The receiving STA responds to the query using a GAS Initial Response Action frame. GAS Comeback Response Action frames are not used for Native GAS.

Change the heading text as shown below:

11.18.2.1.2
Native GAS Procedures at the Requesting STA
Change the text as shown below:

Upon receipt of an MLME-GAS.request primitive with Advertisement Protocol ID set to Native Query protocol, the requesting STA shall engage in a Native GAS message exchange according to the following procedure:

a) The STA sends a Native GAS query by transmitting a GAS Initial Request Action frame containing a Dialog Token, an Advertisement Protocol information element containing an Advertisement Protocol ID set to Native Query protocol, and one or more Native Query Info ID values, drawn from Table 7-43y, in the Query Request field. If one of the Native Query Info ID values is equal to the Native Query Protocol Vendor Specific Query value, then it shall be the last Info ID present in the query request and followed by one or more Native Query Protocol Vendor Specific Query elements (see 7.3.3.7). 

b) Upon transmission of the GAS Initial Request Action frame, the STA shall set a timer equal to the dot11GASResponseTimeout MIB object or the QueryFailureTimeout parameter provided in the MLME-GAS.request primitive. If both values are present, the timer shall be set to the lesser of the two values. 

c) If the STA is not associated to an AP, it shall remain in active mode until the receipt of a GAS Initial Response Action frame with the same Dialog Token as in the GAS Initial Request Action frame or until the expiry of the timer, whichever occurs first. If the requesting STA is a non-AP STA and is in the associated state, it may go into power save mode until the GAS Initial Response Action frame is available for receipt or the timer expiry, whichever occurs first 

d) If a GAS Initial Response Action frame is received with a status value of "successful", the Native query was successful and the MLME shall issue an MLME-GAS.confirm primitive indicating successful completion of the query along with the query response. 

e) If the timer expires before a GAS Initial Response Action frame is received, the Native query was not successful and the MLME shall issue an MLME-GAS.confirm primitive indicating timeout and shall set the Query Response to 0. 

f) If a GAS Initial Response Action frame is received with a status value indicating "Request Info Not Configured" (Table 11-17b), the Native query was not successful because the information corresponding to the query was not configured on the STA. The MLME shall issue an MLME-GAS.confirm primitive so indicating and shall set the Query Response  to 0. 
g) If a GAS Initial Response Action frame is received with a status value indicating "Query response too large" (Table 11-17b), the Native query was not successful because the query response was larger than the MMPDU size. The MLME shall issue an MLME-GAS.confirm primitive so indicating and shall set the Query Response to 0. Upon receiving this response, the SME may split the original query into one or more subsequent queries whose individual responses are smaller than the MMPDU limit.

Change the heading text as shown below:

11.18.2.1.3
Native GAS Procedures at the Responding STA
Change the text as shown below:

Upon receipt of a GAS Initial Request Action frame with Advertisement Protocol ID set to Native Query protocol, an MLME-GAS.indication primitive shall be issued to the STA's SME. Upon receipt of an MLME-GAS.response primitive, the STA shall transmit a GAS Initial Response Action frame to the requesting  STA according to the following procedures. If the requesting STA is a non-AP STA, is in the associated state and in the power-save mode, the AP shall buffer the frame for transmission according to the procedures in 11.2.1; otherwise the AP shall queue the frame for transmission. The following fields in a GAS Initial Response Action frame are not used by The Native GAS and shall be set to 0: GAS Comeback delay.

a) If the query request corresponds to information that has been configured on the STA, the STA shall transmit a directed GAS Initial Response action frame to the requesting STA containing a dialog token whose value is identical to the dialog token in the GAS Initial Request action frame, a Status Code set to "success", an Advertisement Protocol information element containing an Advertisement Protocol ID set to Native Query protocol and a query response containing one or more Native Info elements corresponding to the query (Table 7-43x). If the query request Info ID contained a value equal to the Native Query protocol Vendor Specific Query value, then one or more Native Query protocol Vendor Specific response elements (see 7.3.3.8) shall be returned in the Query Response field. 

b) If one or more of the Info IDs in the query request corresponds to information that has not been configured on the STA, the STA shall transmit a directed GAS Initial Response action frame to the requesting  STA containing a dialog token whose value is identical to the dialog token in the GAS Initial Request action frame, a Status Code corresponding to "Request Info Not Configured", an Advertisement Protocol information element containing an Advertisement Protocol ID set to Native Query protocol and a Query Response Length set to 0. 

c) If the query response is larger than the MMPDU maximum payload size, the STA shall transmit a directed GAS Initial Response action frame to the requesting  STA containing a dialog token whose value is identical to the dialog token in the GAS Initial Request action frame, a Status Code corresponding to "Query Response too large", an Advertisement Protocol information element containing an Advertisement Protocol ID set to Native Query protocol and a Query Response Length set to 0. 

Annex D

Change the text as shown below:

dot11GASResponseBufferingTime OBJECT-TYPE

SYNTAX INTEGER (0..65535)

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This object is only used for GAS unicast delivery method and identifies the time duration after the expiry of the GAS Comeback Delay that an STA will buffer a query response. The units of this MIB object are TUs. Upon expiry of this time, the STA may discard the query response." 

DEFVAL (1000)

::= { dot11StationConfigEntry 12}

Annex U

Change the text as shown below:

U.1
Network Discovery and Selection
Interworking Service provides features to support the network discovery and selection process a STA uses to choose the network with which to associate. Generic Advertisement Service (GAS) provides a non-AP STA access to an information server (e.g. an IEEE 802.21 IS) which can provide a rich set of information to aid the network discovery and selection process. In addition, Interworking Service provides lightweight features which also facilitate this process. The following paragraphs describe several use cases illustrating how these features may be used to aid in network discovery and selection. The uses cases are:



Abstract


This proposal modifies the GAS protocol to make it bi-directional.  That is, instead of a non-AP STA always being the entity which transmits a GAS query and an AP always providing the GAS response, a STA will be a GAS Requester and a different STA will be the GAS Responder.





This proposal addresses the following CIDs: 4104 and 4398.





This document is based on IEEE 802.11-2007, 802.11u-d4.01, the resolution to CID 4609, 11-08-1303r1, 11-08-1305r0 and 11-09-0032r0.
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