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1. Introduction

The number of consumer electronic devices having WI-FI interface is dramatically increasing, and with them the number and veriety of use cases involving some sort of communication with these devices is also increasing. Users using these devices may want to have the capability to interconnect them or connect them to various network devices in a quick and convenient way. For instance, users can take picture with their camera and send those to their notebook for editing and displaying (they communicate with each other without requiring full fledge 802.11 infrastructure). Or, in another use case the camera could find a printer, send the photos there for printing and display the location where the user can pick up the pictures.
This proposal introduces methods that will help WI-FI enabled devices to advertise the services they are willing to share with other nodes. It will also allow devices to discover the services they can access in specific networks. As this latter one can be done in pre-associated state using GAS Native, it will help devices in the network selection process, which can thus select the right network without going through the trial and error method of connecting and disconnecting with the network. 

IEEE 802.11u-d5.0 defines an Interworking element listing the capabilities of the STA. A Service Discovery capability could be added to this element, thus a non-AP STA can quickly scan and discover the networks which have this capability by sending corresponding Probe Requests.
The mechanism can be used by P2P enabled devices, which can form a P2P network, where one device assumes the role of control point or virtual AP in the network, mediates the communication within the P2P, and builds the list of device services available in the network and advertises them when queried. 

Once a network supporting service discovery capability is identified, the device can initiate the service discovery processes. In pre-associated state, non-AP STAs can query the network for the available services it is interested in. If the service of interest is available in a particular  network, the client can then connect to the network. It can then make use of the services offered. In the absence of such functionality, the client would have to try to connect to the network, use upper layer protocols to search for the desired service, and after finding out the service it needs is not available in the network, it would have to disconnect from the network and try to connect another network until it finds the service it needs.  The proposed link layer service advertisement and discovery solution removes the trial-error way of connecting and disconnecting from the networks until the client finds what it needs. 

The proposed link layer service advertisement and discovery mechanisms will greatly benefit the personal devices with fast discovery of network services, resulting better network selection, quicker response and improved battery life for mobile devices.  

The mechanism will also help network devices to advertise their service and offer a quick and easy connectivity to the services they offer.

7.3.2.83

Change Figure 7-95o108  as shown below:

	Element ID
	Length
	Network Type
	Internet
	ASRA
	EASN
	Emergency Service Accessible
	Service Discovery
	Reserved
	Venue Info (optional)
	HESSID (optional)
	EICI (optional)


Bits:








1
    7
Figure 7-95o108
7.3.2
Information elements
Insert the following to the contents of Table 7-26 as shown below:

Table 7-26—Element IDs

	Information Element
	Element ID
	Length

	Service Description
	<ANA>
	variable


Insert the following new subclause, renumbering clauses as necessary:

7.3.2.66 Service Description element

The Service Description information element contains information about the services available on devices connected to the network.  The Service Description element format is shown in Figure 7-95ay.

	
	
	
	B0 – B3
	B4 – B7
	
	
	

	
	Element ID
	Length
	Number of Services Supported
	Reserved
	Service #1
	. . .
	Service  # n (optional)

	Bits:
	
	
	4
	5
	
	
	

	Octets:
	1
	2
	
	
	variable
	
	variable


Figure 7-95ay—Service Description element format
The Length field is the length of the Service Description element. The value of the Length field is variable and depends on the number of Service fields and lengths present.

The Number of Services Supported field is a 4-bit field whose value is the number services available in the network. 

The Service field format is shown in Figure 7-95az. 

	
	
	
	
	
	
	

	
	Length
	Device UUID
	Service  Type Code
	Supported Protocols
	Location
	Availability

	Octets:
	1
	16
	1
	Variable
	Variable
	Variable


Figure 7-95az—Service field format
The Length field is the length of Service field. Its value is variable and depends on the size of the other fields.

The Service field contains the Service Type code shown Table 7-43aa. 
Table 7-43aa—Service Type codes
	Service Names
	Service Type Codes

	Unspecified 
	0

	Printing 
	1

	Digital  Displaying
	2

	Projecting
	3

	Digital Camera
	4

	Scanning
	5

	Copying
	6

	Fax
	7

	Phone
	8

	Media Playing
	9

	Computer
	10

	Computer Pointing 
	8

	Keyboard Input
	15

	Data Storing
	16

	Reserved
	17 – 127

	Vendor Specific
	128

	Reserved
	129 – 255


The Service Name is the functionality supported by the device. 

The Service Type code is the value which is assigned to corresponding device functionality. 

The Supported Protocols field format is shown in Figure 7-95ba.

	
	
	B0  -  B3
	B4  -  B7
	
	
	

	
	Length
	Number of Protocols Supported
	Reserved
	Supported Protocol Type 
#1
	. . .
	Supported Protocol Type 
#16

	Bits:
	
	4
	4
	
	
	

	Octets:
	1
	
	
	1
	
	1


Figure 7-95bb — Supported Protocols field format
The Number of Supported Protocols field is 4-bit field. The device may support up to 16 protocols per service. 

The Supported Protocol Type field contains the upper layer protocol type supported by the device. The Supported Protocol Type codes are shown in Table 7-43ab.

Table 7-43ab—Supported Protocol Type codes
	Supported Protocol Name
	Supported Protocol Type codes

	Plug and Play (UPnP), see [B39]
	0

	Bonjour , see [B40]
	1

	Reserved
	2-9

	Vendor Specific
	10

	Reserved
	11-15


The Location field specifies the physical location of the device supporting the sevice. The format of the Location field is shown below:
	
	
	
	

	
	Length
	Civic Location
	Geo Location

	Octets:
	1
	Variable
	Variable


The Availability field specifies the time when the device offering the service is physically available. The format of the Availability field is defined below:
	
	
	
	

	
	Length
	From
	To

	Octets:
	1
	2
	2


The format of the From and To fields is defined below:
	
	
	
	

	
	Length
	Hours
	Minutes

	Octets:
	2
	1
	1


7.3.3
Native Query Protocol information elements
Change the contents of Table 7-43x as shown below:
Table 7-43x—Native query protocol info ID definitions
	Info Name
	Info ID
	Native Info Element (clause)

	Capability List
	0
	7.3.3.1

	Venue Name
	1
	7.3.3.3

	Emergency Call Number Information
	2
	7.3.3.4

	Emergency Public Network Access Information
	3
	7.3.3.5

	Network Authentication Type Information
	4
	7.3.3.6

	Roaming Consortium List
	5
	7.3.3.7

	Available Services List
	6
	7.3.3.8

	Reserved
	7 – 220
	n/a

	Vendor Specific Information
	221
	n/a

	Reserved
	222 – 255
	n/a


Insert the following new subclause, renumbering clauses as necessary:

7.3.3.7 Available Services List

The Available Services List provides a list of services provided by the devices connected to the network. This list may be returned in response to a Native GAS Query Request.  The format of the Available Service List element is provided in Figure 7-95bb

	
	
	
	
	
	
	
	
	

	
	Info ID
	Length
	Status Code
	Supported Service Count
	Service 
#1
(optional)
	Service
#2
(optional)
	. . .
	Service
#n
(optional)

	Octets:
	1
	2
	2
	1
	Variable
	variable
	
	variable


Figure 7-95bb—Device Description list format
The Length field is 2-octet length of the Available Services List element and is equal to 3 plus the lengths of Service fields present in the element.

The Status Code is a 2-octet field whose value is drawn from Table 23.

The Service field format is shown in Figure 7-95az. It is a variable length field. 



(Informative) 

Annex T

(Informative)

Interworking with External Networks

Change Annex U.1 as follows:
Annex U.1
Network Selection
Interworking Service provides features to support the network selection process a non-AP STA uses to choose the network with which to associate.  Generic Advertisement Service provides a non-AP STA access to an 802.21-IS which can provide a rich set of information to aid the network 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 selection.  The uses cases are:
· Airport: a business traveler needs to connect via an airport hotspot to her enterprise network to download email and information from the customer database.

· Tourist: a tourist in downtown London wants to use the internet to make dinner reservations and later becomes ill and needs to contact emergency services.

· Shopping: a woman living in Silicon Valley visits the local shopping mall and uses her smartphone to discover items on sale.

· Sales meeting: a business woman visiting a customer accesses their guest network.

· Museum: a visitor to a museum uses his smartphone to obtain virtual docent service.

· Service Discovery: a camera user wants to show his pictures to his friend in a conference room and upload some of them to his friend’s notebook computer. 
Service Discovery
John has taken some pictures using his WI-FI enabled camera. During a meeting in a conference room, John wants to show his picture to Jack using the projector in the room and upload some pictures to Jack’s notebook. 

1. The camera’s non-AP STA performs an active scan by transmitting a Probe Request frame containing the wildcard SSID.

2. The Probe Response received by the camera indicated the following capabilities: 

a) Extended capabilities element indicates: AP provides Interworking Service

b) The Capabilities List indicates support for Service Discovery
3. Since the response indicated Service Discovery is supported, the camera’s non-AP STA uses the MLME-GAS.request primitive to invoke Native GAS 

4. The Native-GAS response indicates that one of the devices connected to the network has the Projecting Service. The UUID of the device, the protocol to access the service, and other details are downloaded by the camera.
5. The camera’s SME associates with the network.
6. After successful association, the AP sends a GAS Native Query to the camera asking for the services it has available and other associated information. The camera forms the corresponding Service IE and sends it to the AP in the Native Query response. The AP adds the camera service provided by the camera to its Service list.

7. The camera connects to the projector using upper layer protocols and the user starts showing the pictures in the projector.

8. When camera disassociates from the AP, the AP updates its Service list, removing the services provided by the camera.
Annex P: Bibliography 
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Abstract


The mechanism in this document proposes to use GAS Native to build and distribute the list of services the STAs associated with the network are willing to share for other STAs to access and use.
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