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7.3 Management frame body components
7.3.1 Fields that are not information elements

7.3.1.9 Status Code field

Insert the following to the contents of Table 23 as shown:

Table 23—Status Codes

	Status Code
	Meaning

	52
	No outstanding GAS request

	53
	GAS Query Protocol(s) not supported

	54
	GAS Response not received from backend network

	55
	Requested delivery method not supported for this GAS Query protocol

	56
	GAS Query Response frame received from DS is  larger than 802.11 MSDU size limit

	56
	GAS Query Response larger than permitted per configured AP policy

	57
	Advertising server in DS is not currently reachable

	58-65535
	Reserved


7.3.2 Information elements
7.3.2.38 Advertisment Protocol Information element

The Advertisment Protocol Information element contains information which identifies a particular advertisement protocol and its delivery method(s) as shown in Figure u1.

	
	
	
	
	

	
	Element ID
	Length
	Advertisement Control
	Advertisement Protocol ID

	Octets:
	1
	1
	1
	variable


Figure u1—Advertisement Protocol Information element format

The Element ID field is equal to the Advertisement Protocol value in Table 26 or the Vendor Specific Element ID.

The Length field is the length of the Advertisement Protocol Information element. The Length field is determined by the Advertisement Protocol ID.

The Advertisement Control is a 1-octet field which specifies some aspects of the GAS protocol.  The format of this field is shown in Figure u2.

The Advertisement Protocol ID is a variable length field. If the first octet of this field is the vendor specific Advertisement Protocol ID as provided in Table u1, then this field contains the Vendor Specific Information Element per clause 7.3.2.26.  If this first octet of this field is not the vendor specific Advertisment Protocol ID, then its length is 1 octet and its value is per Table u1.

	
	B0
	B1
	B7

	
	Delivery Method
	Reserved

	Bits:
	1
	7


Figure u2—Advertisement Control field
The Advertisement control field is defined as follows:

· Bit 0 is set to 1 if, for the advertising protocol specified in the Advertisement protocol ID, the AP is configured for multicast delivery as described in clause Error! Reference source not found..  Bit 0 is set to 0 if the AP is configured for unicast delivery as described in clause 11.10.1.2.
A STA using the Advertisement Protocol Information element requests the desired delivery method of advertisement protocol by setting either Bit0 or Bit1 as appropriate.

· Bit 0 is set to 1 if the STA supports multicast delivery as described in clause Error! Reference source not found..  Bit 0 is set to 0 if the STA does not support multicast delivery for this Advertisement Protocol IE.

· Bit 1 is set to 1 if the STA supports unicast delivery as described in clause Error! Reference source not found. .  Bit 1 is set to 0 if the STA does not support unicast delivery for this Advertisement Protocol IE.

The STA shall either support multicast delivery or unicast delivery.  Optionally, an STA may support both delivery methods.
Table u1—Advertisement Protocol ID definitions
	Name
	Value

	MIH Information Service
	0

	MIH Command and Event Services Capability Discovery
	1

	Reserved
	2-220

	Vendor Specific
	221

	Reserved
	222 – 255


· MIH Information Service in Table u1 is a mechanism defined in IEEE 802.21 to support information retrieval from an information repository in the DS. 
· MIH Command and Event Services capability discovery is a mechanism defined in IEEE 802.21 to support discovering capabilities of command service and event service entities in the DS. 
· Advertisement Protocol ID is reserved for a Vendor Specific protocol which shall have the format defined in clause 7.3.2.26.

Note: after approval of this amendment, Advertisement Protocol IDs will be managed by 802.11 Assigned Numbers Authority.
7.3.2.39 GAS Request Information element

The GAS Request Information element contains information about the details of the GAS request. The format of the GAS Request element is shown in Figure u3.
	
	
	
	
	

	
	Element ID
	Length
	Advertisement Protocol IE
	Query

	Octets:
	1
	2
	variable
	variable


Figure u3—GAS Request Information element format

The Element ID field is equal to the GAS Request value in Table 26.

The Length field is 2 octets long. The value of the Length field is variable and dependent on the contents of the Advertisment Protocol IE and Query.

The Advertisement Protocol IE is used by a STA to request a query using a specific advertising protocol.  This field is defined in clause 7.3.2.38.

The actual format of the Query depends on the Advertisement Protocol ID value. For example, if the Advertisement Protocol ID value is 0 (see 7.3.2.38), then the format is as per the IEEE 802.21 specification. 
The GAS Request element is included in a GAS Initial Request action frame or a GAS Comeback Response frame.. 
7.3.2.40 GAS Response Information element

The GAS Response Information element contains information about the details of the advertisement response. The format of the GAS Response element is shown in Figure u4.

	
	
	
	
	

	
	Element ID
	Length
	Advertisement Protocol IE
	Response Info

	Octets:
	1
	2
	variable
	Variable


Figure u4—GAS Response Information element format

The Element ID field is equal to the GAS Response value in Table 26.

The Length field is 2 octets long. The value of the Length field is variable and dependent on the contents of the Advertisment Protocol IE and Response Info.

The Advertisement Protocol IE field is equal to Advertisement Protocol IE which was specified in the preceding request.

The Response info contains the result of the preceding query request. The actual format of the Response Info depends on the Advertisement Protocol ID value. For example, if the Advertisement Protocol ID value is 0 (see clause 7.3.2.38), then the format is as per the IEEE 802.21 specification. 

GAS Response Element is sent by the AP to the non-AP STA in the GAS Initial Response or GAS Comeback Response frame to provide the information about one or more requested network services. 

7.4.6 Interworking action frame details
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 an AP to non AP.-STA. 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 u2.  

Table u2—GAS Comeback Response frame body format

	Order 
	Information

	0
	Category

	1
	Action

	2
	Status Code

	3
	GAS Query ID

	4
	GAS Query Fragment ID

	5
	GAS Comeback Delay (optional)

	6
	GAS Request Element (optional)

	7
	GAS Response Element (optional)

	8 - 255
	Reserved


The Category field shall be set to the value indicating the Interworking category, as specified in Table 24. 

The Action field shall be set to 3 (indicating GAS Comeback Response, as specified in Table u5.
The Status Code values are defined in 7.3.1.9.
The GAS Query ID field shall correspond to the GAS Initial Response action frame exchange. This value shall be set to 0 when there is no outstanding request to process. 
The GAS Query Fragment ID is defined in clause 7.3.1.19. When there are more than one Query Response Fragments, the AP 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. 

The GAS Comeback Delay is defined in clause 7.3.2.42. This element is used in unicast GAS mechanism and shall only be present when there is no GAS response element included in this frame. When it is present, it provides an indication for STA to make another GAS Comeback frame exchange.

The GAS Request Element is defined in clause 7.3.2.39. This information element shall be included only when multicast delivery method is used.  This element is not present in GAS Comeback response frames when the GAS Query Fragment ID is not equal to 0.
The GAS Response Element is defined in clause 7.3.2.40. There shall be zero or only one element per response.

10
Layer management

10.3
MLME SAP Interface

10.3.30 Network Selection Support

This set of primitives support the process of Generic Advertisement Services for network selection. 

10.3.30.1 MLME-GAS.request

10.3.30.1.1 Function

This primitive requests the information of a specific advertisement service from the network. It is valid at the non-AP STA and requests the AP to provide generic advertisement service.

10.3.30.1.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-GAS.request (

AdvertisementProtocolID,
Query
QueryFailureTimeout
)

	Name
	Type
	Valid Range
	Description

	Dialog Token
	Integer
	0 – 255
	The dialog token to identify the GAS request.

	AdvertisementProtocolID
	Integer
	N/A
	Identifies which protocol is used to format Query.  This is either an 802.11 assigned Advertisement Protocol ID or a vendor-specific ID.

	Query
	String
	N/A
	Query string formatted using protocol identified in AdvertisementProtocolID. E.g., if the AdvertisementProtocolID value is 0, then Query is formatted as per the IEEE 802.21 specification. 

	QueryFailureTimeout
	Integer
	> 1
	The time limit, in units of beacon intervals, after which the GAS query procedure will be terminated.


10.3.30.1.3 When generated

This primitive is generated by the SME at a non-AP STA to request a specific advertisement service from the DS. 

10.3.30.1.4 Effect of receipt

The non-AP STA operates according to the procedures defined in 11.10.1
10.3.30.2 MLME-GAS.confirm

10.3.30.2.1 Function

This primitive reports the status code and query response to a GAS query of a specific advertisement service from the DS. It is valid at a non-AP STA
10.3.30.2.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-GAS.confirm (

StatusCode,





ResponseInfo 
)

	Name
	Type
	Valid Range
	Description

	StatusCode
	Enumeration
	
GAS_Not_Supported,


Requested_Info_Not_Available,
Response_too_large

	Indicates the result response to the GAS-request from the peer MAC entity.

	DialogToken
	Integer
	0 – 255
	The dialog token to identify the GAS request.

	GASQueryID
	Integer
	As defined in frame format
	Used to match the query and the response information. 

	GASComebackDelay
	Integer
	As defined in frame format
	specifies the delay time to retrieve the response information

	GASMulticastAddress
	MACAddress
	A multicast MAC address
	Specifies the multicast MAC address to which the response info frame is addressed. A response info frame is an action frame with a query response.

	AdvertisementProtocolID
	Integer
	N/A
	Protocol ID identifying which protocol is used to format Query

	ResponseInfo
	String
	N/A
	Query response string formatted using protocol identified in AdvertisementProtocolID. E.g., if the AdvertisementProtocolID value is 0, then Query is formatted as per the IEEE 802.21 specification. 


10.3.30.2.3 When generated

This primitive is generated by the MLME as a response to the MLME-GAS.request primitive indicating the result of that request.

The primitive is generated when the non-AP STA receives a GAS Initial Response action frame or GAS Comeback Response action frame from the AP. 

10.3.30.2.4 Effect of receipt

The non-AP STA operates according to the procedures defined in clause 11.10.1.
10.3.30.3 MLME-GAS.indication

10.3.30.3.1 Function

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

10.3.30.3.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-GAS.indication (
AdvertisementProtocolID,
Query,
Non-APSTAAddress
)

	Name
	Type
	Valid Range
	Description

	AdvertisementProtocolID
	Integer
	N/A
	Identifies which protocol is used to format the Query.  This is either a 802.11 assigned Advertisement Protocol ID or a vendor-specific ID.

	Query
	String
	N/A
	Query string formatted using protocol identified in AdvertisementProtocolID. E.g., if the AdvertisementProtocolID value is 0, then Query is formatted as per the IEEE 802.21 specification. 

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


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 non-AP STA. 

10.3.30.3.4 Effect of receipt

The AP is notified of the request from the non-AP STA.

The SME shall operate according to the procedures defined in clause 11.10.1.
The SME generates an MLME-GAS.response primitive within a dot11GASResponseTimeout.

10.3.30.4 MLME-GAS.response

10.3.30.4.1 Function

This primitive responds to the request for an advertisement service by a specified non-AP STA MAC entity. 

10.3.30.4.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-GAS.response (
StatusCode,
NonAPSTAAddress,




ResponseInfo

)

	Name
	Type
	Valid Range
	Description

	StatusCode
	Enumeration
	
GAS_Not_Supported



Requested_Info_Not_Available
Response_too_large

	Indicates the result response to the GAS-request from the peer MAC entity.

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

	GASQueryID
	Integer
	As defined in frame format
	Used to match the query and the response information. 

	GASComebackDelay
	Integer
	As defined in frame format
	specifies the delay time to retrieve the response information

	GASMulticastAddress
	MACAddress
	A multicast MAC address
	Specifies the multicast MAC address to which the response info frame is addressed. A response info frame is a data frame with a query response.

	AdvertisementProtocolID
	Integer
	N/A
	Identifies which protocol is used to format the Query.  This is either an 802.11 assigned Advertisement Protocol ID or a vendor-specific ID.

	ResponseInfo
	String
	N/A
	Query response string formatted using protocol identified in AdvertisementProtocolID. E.g., if the AdvertisementProtocolID value is 0, then Query is formatted as per the IEEE 802.21 specification. 


10.3.30.4.3 When generated

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

10.3.30.4.4 Effect of receipt

The primitive causes the MAC entity at the AP to send a GAS Initial Response frame in the corresponding GAS response action management frame to the non-AP STA.

10.3.30.5 MLME-GAS-Comeback-Request.request

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 non-AP STA and requests the AP.

10.3.30.5.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-GAS-Comeback-Request.request (

GASQueryID

)

	Name
	Type
	Valid Range
	Description

	GASQueryID
	Integer
	As defined in frame format
	Used to match the query and the response information. 


10.3.30.5.3 When generated

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

10.3.30.5.4 Effect of receipt

The non-AP STA operates according to the procedures defined in Error! Reference source not found.
10.3.30.6 MLME-GAS-Comeback-Response.confirm

10.3.30.6.1 Function

This primitive reports the status code of the GAS comeback request with an optional query ID, comeback delay information and the response elements, if available at that point.

10.3.30.6.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-GAS-Comeback-Request.confirm (

StatusCode,

GASQueryID, 

GASComebackDelay,
AdvertisementProtocolID,

ResponseInfo 

)

	Name
	Type
	Valid Range
	Description

	StatusCode
	Enumeration
	NO_Outstanding_GAS_Request_Available

GAS_Not_Supported

GAS_Response_Not_Received

Requested_Delivery_Method_Not_Supported

Requested_Info_Not_Available
GAS Query Response frame received from DS is  larger than 802.11 MSDU size limit

GAS Query Response larger than permitted per configured AP policy
	Indicates the result response to the GAS-Comeback-request from the peer MAC entity.

	GASQueryID
	Integer
	As defined in frame format
	Used to match the query and the response information. 

	GASComebackDelay
	Integer
	As defined in frame format
	specifies the delay time to retrieve the response information

	AdvertisementProtocolID
	Integer
	N/A
	Identifies which protocol is used to format the Query.  This is either a 802.11 assigned Advertisement Protocol ID or a vendor-specific ID.

	ResponseInfo
	String
	N/A
	Query response string formatted using protocol identified in AdvertisementProtocolID. E.g., if the AdvertisementProtocolID value is 0, then Query is formatted as per the IEEE 802.21 specification. 


10.3.30.6.3 When generated

This primitive is generated by the MLME as a result of an MLME-GAS-Comeback-Request.request primitive indicating the result of that request.

The primitive is generated when the non-AP STA receives a response in the form of a GAS Comeback Request frame in the corresponding action frame from the AP. 

10.3.30.6.4 Effect of receipt

The non-AP STA operates according to the procedures defined in Error! Reference source not found.
10.3.30.7 MLME-GAS-Comeback-Request.indication

10.3.30.7.1 Function

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

10.3.30.7.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-GAS-Comeback-Request.indication (

GASQueryID,

Non-APSTAAddress

)

	Name
	Type
	Valid Range
	Description

	GASQueryID
	Integer
	As defined in frame format
	Used to match the query and the response information. 


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 non-AP STA. 

10.3.30.7.4 Effect of receipt

The AP is notified of the request from the non-AP STA.

The SME should operate according to the procedures defined in Error! Reference source not found.. 

The SME generates an MLME-GAS-Comeback-Response.response primitive within a dot11GASResponseTimeout.

10.3.30.8 MLME-GAS-Comeback-Response.response

10.3.30.8.1 Function

This primitive responds to the request for an advertisement service by a specified non-AP STA MAC entity. 

10.3.30.8.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-GAS-Comeback-Request.response (

StatusCode,

Non-APSTA Address,

GASQueryID,

GASComebackDelay,

AdvertisementProtocolID,

ResponseInfo 

)

	Name
	Type
	Valid Range
	Description

	StatusCode
	Enumeration
	NO_Outstanding_GAS_Request_Available

GAS_Not_Supported

GAS_Response_Not_Received

Requested_Delivery_Method_Not_Supported

Requested_Info_Not_Available
GAS Query Response frame received from DS is  larger than 802.11 MSDU size limit

GAS Query Response larger than permitted per configured AP policy
	Indicates the result response to the GAS-Comeback-request from the peer MAC entity.

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

	GASQueryID
	Integer
	As defined in frame format
	Used to match the query and the response information. 

	GASComebackDelay
	Integer
	As defined in frame format
	specifies the delay time to retrieve the response information

	AdvertisementProtocolID
	Integer
	N/A
	identifies which protocol is used to format Query

	ResponseInfo
	String
	N/A
	Query response string formatted using protocol identified in AdvertisementProtocolID. E.g., if the AdvertisementProtocolID value is 0, then Query is formatted as per the IEEE 802.21 specification. 


10.3.30.8.3 When generated

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

10.3.30.8.4 Effect of receipt

The primitive causes the MAC entity at the AP to send a GAS Comeback-response frame in the corresponding GAS Comeback-request action management frame to the non-AP

Notice: This document has been prepared to assist IEEE 802.11. It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s).  The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.





Release: The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication.  The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.11.





Patent Policy and Procedures: The contributor is familiar with the IEEE 802 Patent Policy and Procedures <� HYPERLINK "http://%20ieee802.org/guides/bylaws/sb-bylaws.pdf" \t "_parent" �http:// ieee802.org/guides/bylaws/sb-bylaws.pdf�>, including the statement "IEEE standards may include the known use of patent(s), including patent applications, provided the IEEE receives assurance from the patent holder or applicant with respect to patents essential for compliance with both mandatory and optional portions of the standard."  Early disclosure to the Working Group of patent information that might be relevant to the standard is essential to reduce the possibility for delays in the development process and increase the likelihood that the draft publication will be approved for publication.  Please notify the Chair <�HYPERLINK "mailto:stuart.kerry@ok-brit.com" \t "_parent"��stuart.kerry@ok-brit.com�> as early as possible, in written or electronic form, if patented technology (or technology under patent application) might be incorporated into a draft standard being developed within the IEEE 802.11 Working Group. If you have questions, contact the IEEE Patent Committee Administrator at <� HYPERLINK "mailto:patcom@ieee.org" \t "_parent" �patcom@ieee.org�>.





Abstract


This document describes proposed chnages to the GAS Protocol to resolve the following internal review comments (cf. 11-06-1857r6): CID # 147, 149, 150, 151, 153, 154, 158-161, 163, 164, 166-169, 172, 173, 175, 176 and 253259.





The approach take to resolve these comments is to merge the set of Initial and Comeback GAS primitives into a single set of primitives.  This abstracts the operation of GAS from the MLME and simplifies the SAP interface.





This document is based on P802.11u-d0.03 and P802.11ma-d9.
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