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1 Introduction

IEEE 802.11u-d3.01 currently supports IEEE 802.21-IS which provides mechanisms for network services discovery. Using 802.11u Non-Native GAS mechanism, devices can query the 802.21 IS for the network services. 

However, 802.21-IS is deployable for the large scale networks. It is not feasible for small networks, i.e., one AP with a few connected devices. What is lacking is the availability of similar behaviour in small networks where 802.-21-IS is not available. 
This proposal introduces such methods that will help mobile devices to find out network services without going through the trial and error method of connecting and disconnecting with the network. It will greatly benefit the devices with the fast discovery of network services at smaller scale networks, resulting better network selection and improved battery life for mobile devices.  

Note that this is not intended as a replacement to 802.21-IS.  Clearly this is not possible given the richness of the 802.21-IS query language and the small amount of information conveyed by the proposed solution. It will be practical in small networks. 
7.2.3 Management frames

7.2.3.4 Association Request
Insert  the following to the contents of Table 7-10 as shown below:

Table 7-10—Association Request frame body
	Order
	Information
	Notes

	10
	Service Description
	The Service Description element is present if dot11InterworkingServiceEnabled is true.


7.3.1.1 Reason Code field

Insert following item into Table 7-22 before “Reserved”, renumber when necessary:

Table 7-22—Reason codes
	Reason Code
	Meaning

	52
	Connection is rejected because the device is disallowed to join the network. 

	53 – 65535
	Reserved


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

	Device Service Description
	<ANA>
	variable


Insert the following new subclause, renumbering clauses as necessary:

7.3.2.66 Device Service Description element

The Device Service Description information element contains information about the services provided by the device joining 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
	Device Service #1
	. . .
	Device Service  # n (optional)

	Bits:
	
	
	4
	5
	
	
	

	Octets:
	1
	2
	
	
	variable
	
	variable


Figure 7-95ay—Device Service Description element format
The Length field is the length of the Device Service element. The value of the Length field is variable and depends on the number of Device Service fields and lengths present.
The Number of Services Supported field is a 4-bit field whose value is the number services provided by the device. A device may provide maximum of 8 de.
The Device Service field format is shown in Figure 7-95az. 

	
	
	
	

	
	Length
	Service  Type Code
	Supported Protocols

	Octets:
	1
	1
	variable


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

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

	Unspecified 
	0

	Generic Printing 
	1

	Color Printing
	2

	Black & White Printing
	3

	Digital TV Display
	4

	Digital Picture Display
	5

	Projector
	6

	Digital Camera
	7

	Scanner
	8

	Copier
	9

	Fax
	10

	Phone
	8

	TV
	9

	Digital Player
	10

	CD Player
	11

	Video Player
	12

	Media Streaming
	13

	Game Console
	14

	Computer
	15

	Computer Monitor
	16

	Mouse
	17

	Keyboard
	18

	Data Storage
	19

	Security Camera
	20

	Temperature Controller
	21

	Reserved
	16 – 127

	Vendor Specific
	128

	Reserved
	129 – 255


The Device Service Name is the functionality supported by the device. 

The Device 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:
	
	3
	4
	4
	
	4

	Octets:
	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 (PNP)
	0

	Bonjour
	1

	Reserved
	2-9

	Vendor Specific
	10

	Reserved
	11-15


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
	1
	7.3.3.1

	multiple SSID Set
	2
	7.3.3.2

	Venue Name
	3
	7.3.3.3

	Emergency Call Number Information
	4
	7.3.3.4

	Emergency Public Network Access
	5
	7.3.3.5

	Network Authentication Type
	6
	7.3.3.6

	Roaming Consortium List
	7
	7.3.3.7

	Device Services List
	8
	7.3.3.8

	Reserved
	8 – 220
	n/a

	Vendor Specific
	221
	n/a

	Reserved
	222 – 255
	n/a


Insert the following new subclause, renumbering clauses as necessary:

7.3.3.8 Device Services List
The Device 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 Device Service List element is provided in Figure 7-95bb
	
	
	
	
	
	
	
	
	

	
	Info ID
	Length
	Status Code
	Supported Service Count
	Device Service 
#1
(optional)
	Device Service
#2
(optional)
	. . .
	Device Description
#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 Device Services List element and is equal to 2 plus the lengths of Device Services present in the element.

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

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



Abstract


P802.11u-d3.01 provides non-native GAS mechanism for non-AP STAs to find out the network capabilities and services without connecting and reconnecting with the network. However, that method requires deployment of large information services which is not be feasible for light weight small networks and usage models. This proposal provides methods to enable the network services advertisement which will help with network discovery and selection.








This document is based on IEEE 802.11-2007 and 802.11u-d3.01.
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