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Change clause 1 - Overview
After the word “external” in the new bullet add the text “or higher layer”.

Insert into clause 3 – definitions

3.z GAS Requestor: A non-AP STA that initiates a GAS query to obtain information about a specific service.

3.zz GAS Proxy: A STA that forwards a GAS request received from a GAS Requestor to a higher level service or backend server.

Change 5.9 - Generic Advertisement Services
The purpose of Generic Advertisement Service (GAS) functionality is to enable a non-AP STA to identify the availability and information related to the desired network services, e.g. information about available SSPs, located in the DS, or information about local higher layer services in a BSS. 
Change 5.9.1 – Pre-association information services
Change the clause title to “Pre-join information services”, also change the text:

There are a number of reasons why providing this information pre-join is beneficial:

· The information is available earlier to support more informed decision about which BSS to join – this prevents a less efficient style of operation where the non AP-STA has to leave it’s current BSS and join with any new BSSs in order to discover the service information and then decide which BSS to remain joined to.
· New network service information can be presented to the user without the need to disrupt current network access by leaving the current BSS.
· It is possible to query multiple networks in parallel.
· The STA can discover information about BSSs that are not part of the same management group as the BSS to which it is currently associated.  For example, supporting the selection of a BSS belonging to a different hotspot with an appropriate roaming agreement in place, or an IBSS.

Change 7.3.1.9 – Status Code Field, table 23 – Status Codes
Change

GAS Query Response frame received from higher layer service is  larger than 802.11 MSDU size limit 

Change

GAS Query Response larger than permitted per configured GAS Proxy policy 
Change 7.3.1.18 – GAS Query ID
GAS Query ID is returned by the GAS Proxy in the GAS Initial Response frame to indicate that a backend query is being carried out on behalf of the GAS Requestor. The GAS Requestor shall use the GAS Query ID in the GAS Comeback Request to retrieve the response information after expiry of GAS Comeback delay when using unicast delivery mechanism. The GAS Query ID is included in the GAS Comeback Response frames in both unicast and multicast delivery mechanisms. 

Change 7.3.1.19 – GAS Query fragment ID
GAS Query Fragment ID is used by the GAS Proxy when a GAS Query Response spans multiple MSDUs.  The GAS Proxy uses this field to inform the GAS Requestor of the fragment number (and thus the re-assembly order of the transmitted frames) as well as identifying the last fragment of the Query Response.

Change 7.3.2.39 - GAS Response Information element 

GAS Response Element is sent by the GAS Proxy to the GAS Requestor in the GAS Response or GAS Comeback frame to provide the information about one or more requested network services. 

Change 7.3.2.41 - GAS Comeback Delay element

The GAS Comeback Delay is returned by the GAS Proxy in the GAS Initial Response frame to indicate that a backend query is being carried out on behalf of the GAS Requestor. The GAS Requestor shall use the GAS Comeback Request to retrieve the response information after expiry of GAS Comeback delay.

Change 7.4.6.1 - GAS Initial Request Action frame format
The GAS Initial Request frame uses the Action frame body format and is transmitted by a GAS Requestor to a GAS Proxy. The format of the GAS Initial Request frame body is shown in Table u59.

Change 7.4.6.2 - GAS Initial Response Action frame format
The GAS Response frame uses the Action frame body format and is transmitted by a GAS Proxy to a GAS Requestor. The format of the GAS Response frame body is shown in Table u60.

and change

The GAS Query ID is defined in 7.3.1.18. It shall be set by the GAS Proxy in this response frame; GAS Comeback Request and Response shall use the same value for Query ID.

and change

The GAS Comeback Delay is defined in 7.3.2.41. If this element is not present then the GAS Requestor shall not perform a GAS-Comeback frame exchange as defined in the unicast GAS mechanism.

Change 7.4.6.3 - GAS Comeback Request Action frame format
The GAS Comeback Request frame uses the Action frame body format and is transmitted by a GAS Requestor to a GAS Proxy. The format of the GAS Comeback Response frame body is shown in Table u61.

Change 7.4.6.4 – GAS Comeback Response Action frame format
The GAS Comeback Response frame uses the Action frame body format and is transmitted by a GAS Proxy to a GAS Requestor. This action frame is used for both the unicast delivery and multicast delivery methods. The format of the GAS Comeback Response frame body is shown in Table u62.

and change

The GAS Query Fragment ID is defined in 7.3.1.19.  When there is more than one Query Response Fragment, the GAS Proxy shall set the GAS Query Fragment ID to 0 for the initial fragment and increment it by 1 for each subsequent fragment in a multi-frame Query Response. The Last Fragment bit shall be set to 1 whenever the final fragment of a Query response is being transmitted.

Change 10.3.30.1.1 – Function

This primitive requests the information of a specific advertisement service from the network. It is valid at the GAS Requestor and requests the GAS Proxy to provide generic advertisement service.
Change 10.3.30.1.3 – When generated

This primitive is generated by the SME at a GAS Requestor to request a specific advertisement service from the DS or higher layer service.
Change 10.3.30.1.4 – Effect of receipt

The GAS Requestor operates according to the procedures defined in 11.11.1

Change 10.3.30.2.3 – When generated

The primitive is generated when the GAS Requestor receives a response in the form of a GAS Initial Response frame is received in the corresponding action frame from the GAS Proxy. 

Change 10.3.30.2.4 – Effect of Receipt

The GAS Requestor operates according to the procedures defined in 11.y 

Change 10.3.30.3.1 – Function

This primitive reports to the GAS Proxy SME about the GAS Request.

Change 10.3.30.3.2 – Semantics of the Service Primitive

The primitive parameters are as follows:


MLME-GAS-Initial-Request.indication (









AdvertisementProtocolID,






Query,






GASRequestorAddress




)
 and change

	Name
	Type
	Valid Range
	Description

	GASRequestorAddress
	MACAddress
	Any valid individual MAC address
	Specifies the address of the peer MAC entity from which query message is received. 


Change 10.3.30.3.3 – When generated

This primitive is generated by the MLME as a result of receipt of a request for the GAS advertisement service from a GAS Requestor. 

Change 10.3.30.3.4 – Effect of Receipt

The GAS Proxy is notified of the request from the GAS Requestor.

Change 10.3.30.4.1 – Function

This primitive responds to the request for an advertisement service by a specified GAS Requestor MAC entity.
Change 10.3.30.4.2 - Semantics of the service primitive 

The primitive parameters are as follows:


MLME-GAS-Initial-Response.response (






StatusCode,





GASRequestorAddress,
GASQueryID,

GASComebackDelay,






GASMulticastAddress,





AdvertisementProtocolID,






ResponseInfo










)
and change

	Name
	Type
	Valid Range
	Description

	GASRequestorAddress
	MACAddress
	Any valid individual MAC address
	Specifies the address of the peer MAC entity to which query response information is transmitted. 


Change 10.3.30.4.3 – When Generated

This primitive is generated by the SME at the GAS Proxy as a result of an MLME-GAS-Initial-Request.indication primitive. 

Change 10.3.30.4.4 – Effect of Receipt

The primitive causes the MAC entity at the GAS Proxy to send a GAS Initial Response frame in the corresponding GAS response action management frame to the GAS Requestor.
Change 10.3.30.5.1 – Function

This primitive requests the information of a specific advertisement service from the network in a comeback request. It is valid at the GAS Requestor and requests the GAS Proxy.

Change 10.3.30.5.3 – When Generated

This primitive is generated by the SME at a GAS Requestor to request a specific GAS advertisement service from the network side using a comeback request. 

Change 10.3.30.5.4 – Effect of Receipt

The GAS Requestor operates according to the procedures defined in 11.11

Change 10.3.30.6.3 – When Generated

The primitive is generated when the GAS Requestor receives a response in the form of a GAS Comeback Request frame in the corresponding action frame from the GAS Proxy. 

Change 10.3.30.6.4.- Effect of Receipt

The GAS Requestor operates according to the procedures defined in 11.11.

Change 10.3.30.7.1 – Function

This primitive reports to the GAS Proxy SME the request GAS Comeback-Request.

Change 10.3.30.7.2 - Semantics of the service primitive 

The primitive parameters are as follows:


MLME-GAS-Comeback-Request.indication (






GASQueryID,






GASRequestorAddress




)
and insert

	Name
	Type
	Valid Range
	Description

	GASRequestorAddress
	MACAddress
	Any valid individual MAC address
	Specifies the address of the peer MAC entity to which query response information is transmitted. 


Change 10.3.30.7.3 – When Generated

This primitive is generated by the MLME as a result of receipt of a request for the advertisement service from a GAS Requestor. 

Change 10.3.30.7.4 – Effect of Receipt

The GAS Proxy is notified of the request from the GAS Requestor.

Change 10.3.30.8.1 – Function

This primitive responds to the request for a advertisement service by a specified GAS Requestor MAC entity. 

Change 10.3.30.8.2 - Semantics of the service primitive
The primitive parameters are as follows:


MLME-GAS-Comeback-Request.response (






StatusCode,





GASRequestorAddress,
GASQueryID,

GASComebackDelay,





AdvertisementProtocolID,






ResponseInfo 




)
and change

	Name
	Type
	Valid Range
	Description

	GASRequestorAddress
	MACAddress
	Any valid individual MAC address
	Specifies the address of the peer MAC entity to which query response information is transmitted. 


Change 10.3.30.8.3 – When generated

This primitive is generated by the SME at the GAS Proxy as a result of an MLME-GAS-Comeback-Request.indication primitive. 

Change 10.3.30.8.4 – Effect of Receipt

The primitive causes the MAC entity at the GAS Proxy to send a GAS Comeback-response frame in the corresponding GAS Comeback-response action management frame to the GAS Requestor.
Change 11.11.1 - Multicast Mechanism 

The GAS Requestor obtains the GAS capability information from beacons or Probe response messages. The GAS capability fields indicate the Advertisement Protocol IDs supported in the BSS. The GAS Requestor can send a GAS-Initial-Request with one of the supported protocol ids with specific query to obtain information about the specific interworking service. Upon receipt of the GAS-Initial-Request frame the GAS Proxy generates a GAS-Initial-Response with a GAS Query ID and a GAS multicast address. The GAS Proxy forwards or proxies the request to the backend advertising server to retrieve the query results. The response message from the advertising server is queued in the GAS Proxy for multicast delivery at a later time.

In order to support multicast mechanism in an AP, a GASTIM IE is included in the beacons. The GASTIM count field is decremented for every beacon from a configured count value to zero and then restarted with the configured value for the following beacon. The GAS multicast delivery begins immediately after the beacon that includes the GASTIM count field value set to zero. In the case of an IBSS the GAS multicast delivery may begin immediately after any TBTT. The multicast delivery includes one or more GAS Comeback Response Action Frames that include the GAS query ID, corresponding GAS request element (optional), and GAS query results information.    The following figure shows the messaging sequence in the case of an infrastructure BSS.

and change

The GAS protocol supports Query Responses whose length is greater than the MSDU size.  This is accomplished by the GAS Proxy’s use of the Query Fragment ID field in the GAS Comeback Response action frame. The Query Fragment ID is incremented by 1 for each subsequent frame in a multi-frame query response.  A GAS Requestor shall wait to receive all the fragments from the GAS Proxy to reassemble the whole response action frame. A GAS Requestor can determine when a frame is re-transmitted (for improved reliability) since the Query Fragment ID field is the same for these frames. If Query Response results in a multi-frame response, the GAS Proxy shall first transmit all the frames belong to a single Query Response until exhausting the all fragments. The GAS Proxy may then repeat to transmit the Query Responses for the number of times it is configured with.

Change 11.11.2 - Unicast Mechanism 

The GAS Requestor obtains the GAS capability information from beacons or probe response messages. The GAS capability fields indicate the Advertising Protocol IDs supported in the BSS. The GAS Requestor can send a GAS-Initial-Request with one of the supported protocol IDs with specific query to obtain information about the specific interworking service. Upon receipt of the GAS-Initial-Request frame the GAS Proxy generates a GAS-Initial-Response with a GAS Query ID and a GAS Comeback delay. The GAS Proxy forwards or proxies the request to the backend advertising server to retrieve the query results. The response message from the advertising server is queued in the GAS Proxy for the comeback delay duration.

The GAS Requestor shall send a GAS Comeback Request including the GAS Query ID (provided in the earlier GAS-Initial-Response) immediately after the expiry of the comeback delay. The GAS Proxy shall provide the results in the GAS-Comeback-Response with the corresponding Query ID, GAS Request element (optional) and the query results. 

The multi-frame Query Responses whose length is greater than the MSDU size is accomplished by the GAS Proxy’s use of the Query Fragment ID field in the GAS Comeback Response action frame; the Query Fragment ID shall be set to 0 for the initial frame and incremented by 1 for each subsequent frame in a multi-frame query response.  If the Query Response is a multi-frame response (i.e., contains more than 1 fragment), the GAS Proxy shall transmit all fragments that belong to the same Query Response until all fragments are exhausted. The GAS Proxy shall also set the Last Fragment bit of GAS Query Fragment to 1 when the transmitted fragment is the final fragment. The GAS Requestor shall wait to receive all the fragments unicast from the GAS Proxy to reassemble the whole response action frame.

If there were no Query results queued at the time of receiving the GAS-Comeback-Request then the GAS Proxy can provide a new Comeback delay value in the GAS-Comeback-response with same Query ID.
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Figure 17 ― Example flow for GAS Unicast Query Mechanism in an infrastructure BSS
The basic protocol concept for the unicast mechanism is as follows:

· An GAS Proxy receiving a GAS request from a GAS Requestor with a request for a certain advertisement service request can ensure that the specific service is supported in the backend and send an immediate response. 
· Within the GAS response, the GAS Proxy returns a query identifier Query ID (whose value is unique within the GAS Proxy) to be used by the GAS Requestor to query the GAS Proxy again without the need for indicating again the GAS Request IE required (this may be useful when more than one GAS Request IEs are requested and are not available instantaneously at the GAS Proxy, and performing a new query by providing again the list of IEs would imply a waste of radio resources), and by the GAS Proxy to correlate the queries. 
· The GAS Proxy may also return a time value Comeback Delay determined by the GAS Proxy and indicating how long the station shall wait before querying the GAS Proxy again. The GAS Requestor does not need to remain active while waiting to send the GAS Comeback request, therefore enabling power saving. In case the GAS Requestor is joined to a BSS and is actively exchanging data frames within the BSS, but wants to retrieve information from a target GAS Proxy, the GAS Requestor does not need to remain on the target GAS Proxy channel while waiting to send the GAS Comeback request.
· The GAS Proxy waits Comeback delay period and sends a GAS Comeback Request with the Query ID.
The GAS Proxy returns the response corresponding to the Query ID if the response is returned by the server and queued at the GAS Proxy. If the server has not returned the response, then the GAS Proxy returns the same Query ID with the same or new Comeback Delay value.

· References:
Abstract


The focus in TGu has been providing service descriptions for network connectivity services. In a world of devices with local services there the user’s desire for connectivity may be in order to reach a specific local service, rather than just achieve a network connection. To the end user it is beneficial to be able to see what local services are available before actually connecting to use them. This is a form of ‘location based services’.





The current TGu draft talks about network connectivity in terms of a remote network, accessed via the DS – this is unnecessarily restrictive. The network connectivity the user desires may be to connect to a local service, through an ad-hoc network, or within a single BSS. In this submission the GAP is modified to allow operation within an IBSS, and also to allow operation without a DS.
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