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	The WBA Roaming Enhancements project team is in the process of updating its Wi-Fi Hotspot Location standard guidelines for carriers (WRIX-L – see document in attach). 

In working with Latitude/Longitude, the group opted to align with IEEE's 802.11. As the team was filling out the examples on the Appendix, they realized it wasn't as completely intuitive as expected. Specifically, IEEE starts with the values that IETF defines in RFC 3825. That's the same RFC used for the conveying geolocation profiles in RADIUS's location objects (RFC 5580). IETF defines each field (latitude and longitude) as a single 34-bit fixed point 2's complement value, with 9 bit integer (1 of which is used for the sign), and 25 bits fraction.

IEEE builds on top of this, but defines 2 fields for each value. For example, latitude itself is broken up into 2 fields. IEEE then takes the 9-bit integer portion, and the 25-bit fractional portion, sign extends each one to 32-bits, and then uses each 32-bit signed value as an integer to populate its own fields. 

WBA team appreciates any support from 802.11 Group in this topic, including the exchange of more information about the conversion model and how to align with our own Hotspot location WRIX-L standard.
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WBA WRIX-L 1.2 [2] defines a file format and the required data for exchange of location information between service providers. WRIX-L 2.0 provided an opportunity to revisit the requirements for out of band location information exchange, extend the specification to address the needs of “carrier grade” WiFi  and to align further with industry specifications.

WRIX-L 2.0, adopts a hierarchical approach for representing hotspot location data. Networks are defined and layered on to venues which are associated with specific access points. Venues may themselves contain other venues, allowing an intuitive representation of real world venues such as airports and shopping malls.

The network operator is considered the originator of the raw location, venue and network data, as per previous WRIX-L versions. However, this specification introduces a means of identifying validated or fixed data via the introduction of key meta-data. 

This specification is intended to meet all recommendations arising from WBA/Cablelabs Joint Task Force report [3]:

· Create a hierarchical relationship between location and access point(s). Distinctly identify one to N access points for a single location.

· Create a hierarchical relationship between locations.

· Create a one to many relationship between an access point and BSSIDs.

· Create a one to many relationship between an access point and SSIDs broadcast.

· Move towards XML format for data exchange, (as per Cablelabs WSL v2.0 [5]).

Note that in addition to XML, JSON is supported.

[bookmark: _Toc252112395][bookmark: _Toc257895061]		1.1	 Scope

This specification addresses out-of-band transfer of location data and status information between Wi-Fi roaming partners. This information is transferred independently of any real time activity by the end user and the Wi-Fi services they are using. Interfaces between end users, user devices and location data or service status are considered out of scope. 

The following aspects are considered in scope:

· Exchange of hotspot directory information between Wi-Fi roaming partners and hubs.

· The distribution mechanism. 

· WiFi Service Status indication.

· A hierarchical data model.

· Object definitions and requirement levels.

· Alignment with RADIUS location objects, as used in-band for AAA [17].

· Alignment with 802.11-2012 venue, site, and location object usage  [6].

· Alignment with WFA Passpoint [21].

· Language/localisation support.

· A data status and quality indication and feedback mechanism.



The following areas were considered out-of-scope:

· Specific database implementations (e.g. at VNP.)

· Location based services.

· Backwards compatibility.

· Definition of specific data cleaning/fix & merge mechanisms. 

· Discussion of specific data (reverse) geo-coding mechanisms.

· Distribution Topologies.

· Geoprivacy [10].


[bookmark: _Toc257535199][bookmark: _Toc257895062]		1.2		Context

This document forms part of the WRIX specifications [1]. Location information exchanged by WRIX-L is used to provision policy, assist with operations and support, to enable hotspot finder functionality and for billing. 

The diagram below shows how WRIX-L fits into the broader usage of location information,
for example:

· Location Information is provided by the access point to the UE via IEEE 802.11u/ANQP/GAS. [6]

· IETF Location data is present in RADIUS/Diameter AAA between the VNP and HSP  [17]

· Location data is used to provide context for policy as provisioned via OS network configurations, ANDSF MO [26], HS2.0 MO [22], or proprietary OS managed object.



[bookmark: _Toc257535200][bookmark: _Toc257895063][bookmark: _Toc257535208]Fig 1.2 – Location Information Usage 
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Use cases for location information exchange, out of band i.e. independently of data generated by the user network access, is provided in Appendix D. Conversion between IEEE/IETF venue and location types is covered in Appendix C.



[bookmark: _Toc257535201][bookmark: _Toc257895064]		1.3		Abbreviations and Acronyms

3GPP		The 3rd Generation Partnership Project, http://www.3gpp.org/
ANDSF		3GPP Access Network Discovery & Selection Function [27]
ANQP		Access Network Query Protocol [6]
BSSID		Basic Service Set Identifier [6]
HESSID		Homogenous Extended Service Set Identifier [6]
IEEE		Institute of Electrical and Electronic Engineers, http://www.ieee.org/
IETF		The Internet Engineering Task Force, http://www.ietf.org/
GAS			Generic Advertisment Service [6]
MO			Managed Object, ANDSF [26], HS2.0 [22]
OMA		Open Mobile Alliance, http://openmobilealliance.org/
Passpoint	WFA HS2.0 Compliant [21]
RADIUS		Remote Authentication Dial In User Service [9]
UE			User Equipment e.g. Mobile Phone, Laptop
VNP			Visited Network Provider [1]
HSP			Home Service Provider [1]
W3C		Worldwide Web Consortium, http://www.w3.org/
WFA		Wi-Fi Alliance, http://www.wi-fi.org/
WRIX		WBA Wireless Roaming Intermediary eXchange [1]

[bookmark: _Toc257895065]		1.4		Compliance

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT", "SHOULD", "SHOULD NOT", "RECOMMENDED", "MAY", and "OPTIONAL" in this document are to be interpreted as described in RFC 2119 [7]

An implementation is not compliant if it fails to satisfy one or more of the MUST or REQUIRED level requirements in a NORMATIVE section of this document. An implementation that satisfies all the MUST or REQUIRED level and all the SHOULD level requirements for its protocols is said to be "unconditionally compliant"; one that satisfies all the MUST level requirements but not all the SHOULD level requirements for its protocols is said to be "conditionally compliant."
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Network Operators, Service Providers, WRIX-L directory service provider, exchange location data using the exchange formats and data model introduced in this section. The minimum requirement is that full directory listing exchange is supported. 

[bookmark: _Toc257895068]		2.1		Data Exchange.

Location data originates at the VNP, the operator obtaining relevant data during deployment and operation of their access network..

The VNP represents its footprint by providing a directory which lists logical networks, venues and access points. Venues may contain child venues. Address and geo-spatial information is embedded within venues. Optionally, access point data is provided. Access points are associated with a parent venue. Networks provided by the operator are clearly defined and then overlayed onto the venues and access points.

The VNP shares its location data with an HSP directly or via a WRIX-L directory services provider. Directory files may be shared via any method agreed between parties (e.g. sftp, email.) The data objects and attributes defined in this specification, and the corresponding XML/JSON  MUST be used when exchanging data. Optionally, a web service can be implemented in order to support delta updates or more dynamic data (e.g. venue status.) Although this specification does not define such a web service, Appendix B provides high level requirements and recommendations.

[bookmark: _Toc257895069]		2.2		Data Format

An HSP can obtain a full location directory listing from the VNP or WRIX-L directory services provider in the following formats:

i) XML  [24]

ii) JSON  [3]


Appendix A provides an XML schema (XSD) [25], a JSON schema [20] and sample XML and JSON directories.

[bookmark: _Toc257895070]		2.3		Data Model

In comparison with WRIX-L version 1.2 [2], WRIX-L 2.0 introduces a hierarchical approach providing a much more flexible representation of hotspot data. The following diagram shows the relationship between objects and the hierarchical approach taken.

























[bookmark: _Toc257895071]Fig. 2.3 - Entity Relationship Diagram (ERD) 

[image: Macintosh HD:Users:agooday:Downloads:erd2(9).jpg]



[bookmark: _Toc257895072]	
	Directory

The directory object contains all location information to be exchanged between operators. 

[bookmark: _Toc257895073]		Networks

Network objects contain all information related to a logical network, for example the SSIDs in use, access parameters, network type.  Networks are listed separately within the network operator object, and are layered onto the network operator footprint at venue or access point level. 

Networks associated at venue levels are definitive. The parent venue MUST list all networks specified by child objects. 

[bookmark: _Toc257895074]		Venues

A network operator’s footprint is represented by venues. Venues are categorized by the venue group and types given in 802.11-2012 [6] and are meaningful to the end user. Hotzones are considered venues & allocation of hotzone footprint into venues MAY depend on contiguous coverage (for example.) The allocation of coverage into venues, their categorization and naming is decided by the VNP. 

The ability to nest venues and create a parent/child relationship between e.g. an Airport terminal and a café franchise within the venue is now possible. Hierarchical venue data provides clarity, allows data validation and enables the child venue to inherit the civic address.

A civic address location object MUST be included within the parent venue. It is suggested that for indoor coverage, the main public entrance SHOULD be the point of reference for both civic and geo location.

[bookmark: _Toc257895075]		AccessPoints

Venues contain access points and network operators MAY use access point objects to exchange additional network detail to service providers. An access point belongs to a venue. If child venues exist, and if the access point is listed, the access point MUST be listed in the appropriate venue and MUST NOT be repeated. At least one access point SHOULD be associated with the venue at parent or child venue level. An access point MUST only have one parent venue. An AP geolocation MAY be specified, and this is recommended in large venues. However, the AP inherits the civic location from its venue.
Access points MUST NOT contain civic address objects.

By including access point level data, possibilities for location based services delivered whilst roaming are expanded.

Multiple networks can be associated with an access point. 

[bookmark: _Toc257895076]		GeoLocation

Both Venues and Access Points MAY contain geospatial location objects.

[bookmark: _Toc257895077]		CivicAddresses

With the address information now collected together in an object, per language, it is possible to properly manage, update and enhance this information. It becomes easier to correlate venue and location information between operators such that cleaned data may be re-applied and consistent venue naming can be used.

Multiple languages are supported by embedding additional civic address objects within a venue.

[bookmark: _Toc257895078]		VenueNames

VenueName allows for representations of the venue name in multiple languages. One or more VenueName objects are embedded in the Venue object.






[bookmark: _Toc257895079]3.0 	DATA DICTIONARY

The following section details all objects and attributes used by WRIX-L 2.0 data exchange. The requirements levels indicated in this section relate to a full directory exchange between VNP and HSP.

Use of (s) implies that the attribute may form part of an array. Such attributes are marked with an asterix on the ERD (Figure 2.3.) 

The information exchanged can be extended via use of Vendor Specific Attributes (VSA.) Attribute/value pairs can be defined by agreement between the parties exchanging information and documented via the VSA template, provided in Appendix A. The VSA attributes defined can be used in Network, Venue and Access Point objects.



[bookmark: _Toc257895080]		3.1		Directory

[bookmark: _Toc257895081]3.1.1 	DirectoryID

Identifier for this directory. 
REQUIRED
Type: String 

[bookmark: _Toc257895082]3.1.2 	NetworkOperators

At lease one network operator must be included.
REQUIRED 
Type: Array of network operators

[bookmark: _Toc257895083]		3.2		NetworkOperator

[bookmark: _Toc257895084]3.2.1 	OperatorID 

Globally unique identifier set by central authority for this network operator.
The WBA WRIX-ID SHOULD be used where available.
REQUIRED
Type: String

[bookmark: _Toc257895085]3.2.2  	Networks

At least one network must be specified
REQUIRED 
Type: Array of network objects

[bookmark: _Toc257895086]3.2.3  	Venues

At lease one venue must be included.
REQUIRED 
Type: Array of venue objects


[bookmark: _Toc257895087]3.2.4  	Access Points

Rather than embedding the access point in the VenueObject, as the ERD relationship implies, access points are listed within the NetworkOperator object, making the directory easier to manage.
OPTIONAL 
Type: Array of venue objects

[bookmark: _Toc257895088]		3.3		Network

[bookmark: _Toc257895089]3.3.1	NetworkID 

Uniquely identifies this network within those supplied by the network operator. 
REQUIRED
Type: String

[bookmark: _Toc257895090]3.3.2 	ServiceProviderBrand

Branding associated with the network.
OPTIONAL
Type: String

3.3.3 [bookmark: _Toc257895091]	AccessMediaType

Describes whether this is a wired or wireless network. 
OPTIONAL 
Type: INTEGER



		Value Entered

		Description



		     0

		 802.11 Wireless Network (WIFI)



		     1

		 802.11 Wired Networkd(ENET)





[bookmark: _Toc257895092]3.3.4  	AccessNetworkType

Describes whether this is a private, guest, pay, free etc. network. As per 802.11-2012, tbl 8-174 [6]
REQUIRED 
Type: INTEGER



		Value Entered	

			Description	



			0

		Private network



			1

		Private network with guest access



			2

		Chargeable public network



			3

		Free public network



			4

		Personal device network



			5

		Emergency services only network



			6-13

		Reserved



			14

		Test or experimental



			15

		Wildcard





[bookmark: _Toc257895093]3.3.5  	SSID(s)

The Service Set Identifiers broadcast by the access network. 32 characters maximum
REQUIRED for WiFi AccessMediaType. 
Type: String

[bookmark: _Toc257895094]3.3.6  	isBroadcast

Whether SSID is broadcast 
OPTIONAL 
Type: INTEGER

		Value Entered

			Description



			0 

					No 



			1

					Yes





[bookmark: _Toc257895095]3.3.7  	Security

Whether this network is open or secure and how it is secured. 
REQUIRED
Type: INTEGER


		Value Entered

			Description



				0

					Open



				1

					WPA2-Enterprise



				2

					WPA2-PSK





[bookmark: _Toc257895096]3.3.8  	WISPrClientSupport

Indicates support for WFA WISPr versions [23] via a bitmap.  An integer value of ‘0’ indicates no support. Note that secure networks may support WISPr smart clients (e.g. WPA2-PSK)
REQUIRED
Type: INTEGER

		Bit (LSB=0)

			Description	



			0

					WISPr1.0 



			1

					WISPr2.0





[bookmark: _Toc257895097]3.3.9  	WFAPasspoint

Indicates support for WFA HS2.0 version [21-22]. A value of 0 equals no support   for 			   Passpoint. The release number supported is represented by Integer.
OPTIONAL
Type: INTEGER

		Value Entered

			Description	



			0

					Not Supported



			1

					Release 1



			2

					Release 2 



			3

					Release 3 





[bookmark: _Toc257895098]3.3.10		RoamingConsortiumOI(s)


Each RoamingConrtiumOI represents a 24 (OUI) or 36 bit (OUI-36) roaming organisation/SSP organisation identifier as defined by 802.11-2012, section 8.4.1.31. Represented in WRIX-L by 3  (OUI) or 5 (OUI-36) octets of hyphen separated hexadecimal e.g. 00-50-C2-4A-44 or 00-45-A5. 
OPTIONAL
Type: String


3.3.11 [bookmark: _Toc257895099]	DomainName(s)

As per 802.11-2012, [6] “ The Domain list element provides a list of one or more domain names of the entity operating the IEEE 802.11 network… This list element may be returned in response to a GAS Query..”
REQUIRED if RFC5580 is supported by the VNP and operator-id with namespace id =0x31 (realm) is implemented.
Type: String 

3.3.12 [bookmark: _Toc257895100]	BillingAttribute

The RADIUS attribute [9] used to carry a venue identifier for this network operator in accounting messages. May be specified in the WBA technical exchange document[4], or else may not be applicable if the VNP uses RFC5580 [17] Location-Data or WFA WISPr [23] VSA 14122 Location-ID and Location-Name.
OPTIONAL 
Type: String


[bookmark: _Toc257895101]		3.4		Venue

[bookmark: _Toc257895102]3.4.1	VenueID

Uniquely identifies this venue within those supplied by the network operator. Set by the network	operator.
REQUIRED
Type: Unsigned32

[bookmark: _Toc257895103]3.4.2	ParentID

The ID of the parent Venue (VenueID.) 
OPTIONAL
Type: Unsigned32

[bookmark: _Toc257895104]3.4.3	VenueNames

Specifies the venue name(s) associated with this object. At least one English language VenueName is required. 
REQUIRED
Type: Array of venue names

[bookmark: _Toc257895105]3.4.4	VenueGroup

Specifies the venue group. 
As per 802.11-2012, tbl 8-52 [6]
REQUIRED
Type: INTEGER

			Value Entered	

			Description



				0

				 	Unspecified



				1

					Assembly



				2

					Business



				3

					Educational



				4

					Factory and Industrial



				5

					Institutional



				6

			 		Mercantile



				7

					Residential



				8

					Storage



				9

					Utility and Miscellaneous



				10

					Vehicular



				11

			 		Outdoor



				12-255

				      Reserved





[bookmark: _Toc257895106]3.4.5		VenueType

Specifies the venue type with respect to the venue group. Must be set to ‘0’ if SubVenue is defined, unless the venue type is Passenger Terminal ‘3’, in which case VenueType MAY be set to ‘3’.
As per 802.11-2012, tbl 8-53 [6]
REQUIRED
Type: INTEGER

			Venue Group

		Value Entered

		Description



				0

		0

		Unspecified



				0

		1-255

		Reserved



				1

		0

		Unspecified Assembly



				1

		1

		Arena



				1

		2

		Stadium



				1

		3

		Passenger Terminal (e.g. airport, bus, ferry, train station)



				1

		4

		Amphitheater



				1

		5

		Amusement Park



				1

		6

		Place of Worship



				1

		7

		Convention Center



				1

		8

		Library



				1

		9

		Museum



				1

		10

		Restaurant



				1

		11

		Theater



				1

		12

		Bar



				1

		13

		Coffee Shop



				1

		14

		Zoo or Aquarium



				1

		15

		Emergency Coordination Center



				1

		16-255

		Reserved



				2

		0

		Unspecified Business



				2

		1

		Doctor or Dentist office



				2

		2

		Bank



				2

		3

		Fire Station



				2

		4

		Police Station



				2

		5

					 



				2

		6

		Post Office



				2

		7

		Professional Office



				2

		8

		Research and Development Facility



				2

		9

		Attorney Office



				2

		10–255

		Reserved



				3

		0

		Unspecified Educational



				3

		1

		School, Primary



				3

		2

		School,  Secondary



				3

		3

		University or College



				3

		4–255

		Reserved



				4

		0

		Unspecified Factory and Industrial



				4

		1

		Factory



				4

		2–255

		Reserved



				5

		0

		Unspecified Institutional



				5

		1

		Hospital



				5

		2

		Long-Term Care Facility (e.g., Nursing home, Hospice, etc.)



				5

		3

		Alcohol and Drug Rehabilitation Center



				5

		4

		Group Home



				5

		5

		Prison or Jail



				5

		6–255

		Reserved



				6

		0

		Unspecified Mercantile



				6

		1

		Retail Store



				6

		2

		Grocery Market



				6

		3

		Automotive Service Station



				6

		4

		Shopping Mall



				6

		5

		Gas Station



				6

		6–255

		Reserved



				7

		0

		Unspecified Residential



				7

		1

		Private Residence



				7

		2

		Hotel or Motel



				7

		3

		Dormitory



				7

		4

		Boarding House



				7

		5–255

		Reserved



				8

		0

		Unspecified Storage



				8

		1–255

		 Reserved



				9

		0

		Unspecified Utility and Miscellaneous



				9

		1–255

		Reserved



				10

		0

		Unspecified Vehicular



				10

		1

		Automobile or Truck



				10

		2	

		Airplane



				10

		3

		Bus



				10

		4

		Ferry



				10

		5	

		Ship or Boat



				10

		6	

		Train



				10

		7

		Motor Bike



				10

		8–255

		Reserved



				11

		0

		Unspecified Outdoor



				11

		1

		Muni-mesh Network



				11

		2

		City Park



				11

		3

		Rest Area



				11

		4

		Traffic Control



				11

		5

		Bus Stop



				11

		6

		Kiosk



				11

		7–255

		Reserved





[bookmark: _Toc257895107]3.4.6	SubVenue

SubVenue is used to provide additional venue type categorisation where the IEEE Venue Group and Venue Type are insufficient. SubVenue values align with unused, reserved IEEE VenueType values and depend on the Venue Group.

Setting of SubVenue is REQUIRED where VenueType is 3, Passenger Terminal.  In this case, SubVenue is used to further specify details on a specific VenueGroup+VenueType combination.  For example, VenueGroup=1, VenueType=3, SubVenue=16 specifies that the "Passenger Terminal" is specifically an "Airport".

In all other cases, where SubVenue is used the VenueType must be set to ‘0’.  In these cases, there are no defined IEEE values to convey a desired VenueType (such as Gymnasium or Hair Salon) and SubVenue essentially serves the purpose of VenueType.

See Appendix C for a complete list of all acceptable VenueGroup+VenueType+SubVenue combinations, and their equivalent IETF Location Types [12].

OPTIONAL
Type:INTEGER

		VenueGroup	

		VenueType

		SubVenue

			Description



		       *

		 *

		0

		Unspecified



			1

		

		1-15 

		Reserved



			1

		

		16

		Airport



			1

		

		17

		Train Station



			1

		

		17

		Bus Terminal



			1

		

		19

		Port



			1

		

		20

		Motorway Service Station



		       1

		

		21

		Truck Stop



		       1

		

		22-255

		Unassigned



		       2

		

		1-9

		Reserved



		       2

		

		10

		Gymnasium



		       2

		

		11

		Health Club/Spa



		       2

		

		12

		Recreational Centre



		       2

		

		13

		Hair Salon/Barbers



		       2

		

		14

		Beauty Salon



			2

		

		15

		Laundromat



			2

		

		16-255

		Unassigned



			3

		

		1-4

		Reserved



			3

		

		5-255

		Unassigned



			4

		

		1-2

		Reserved



			4

		

		2-255

		Unassigned



			5

		

		1-5

		Reserved



			5

		

		6-255

		Unassigned



			6

		

		1-5

		Reserved



			6

		

		6-255

		Unassigned



			7

		

		104

		Reserved



			7

		

		5-255

		Unassigned



			8

		

		1-255

		Unassigned



			9

		

		1-255

		Unassigned



		     10

		

		1-7

		Reserved



		     10

		

		8-255

		Unassigned



		     11

		

		1-6

		Reserved



		     11

		

		7

		Provincial Park



		     11

		

		8

		National Park



		     11

		

		9

		Marine Park



		     11

		

		10-255

		Unassigned







[bookmark: _Toc257895108]3.4.7	CivicAddresses

Contains the address of this venue, optionally in multiple languages. REQUIRED for parent venues. OPTIONAL for child venues. As per IETF RFC5139 [16] and 802.11-2012  Dot11ApCivicLocationEntry [6]
REQUIRED
Type: Array of civic address objects

[bookmark: _Toc257895109]3.4.8	GeoLocation

The geospatial location of this venue or access point. As per IETF RFC3825 [11] and 802.11-2012 dot11APLCIEntry [6]
OPTIONAL
Type:GeoLocation Object

3.4.9 [bookmark: _Toc257895110]	VenueStatus

WiFi service status of the Venue. The relationship between access point status, child venue status and parent venue status should be clearly specified by the VNP. 
OPTIONAL
Type: INTEGER


		Value Entered

				Description



				0

			 	Temporarily Down



				1

			 	Up



				2

			 	Service Impairment



				3

			 	Test



				4

				Permanently Down (De-comissioned)







3.4.10 [bookmark: _Toc257895111]	DataFixInfo

A bitmap where bits are set to indicate data operations have taken place on this object. An integer value of 0 indicates raw data.
OPTIONAL
Type: Integer



		Bit (LSB=0)

		Description



		0

		Data Verified



		1

		Data Fixed



		2

		Data Geocoded



		3

		Data Merged





3.4.12 [bookmark: _Toc257895112]	VenuePhone


The primary phone number associated with this venue.
OPTIONAL
Type: String

3.4.13 [bookmark: _Toc257895113]	VenueURL

The primary web site associated with this venue.

OPTIONAL
Type: String

3.4.14 [bookmark: _Toc257895114]	Outdoor

Whether the venue is primarily indoor or outdoor.
OPTIONAL
Type: INTEGER



		Value Entered

		Description



		0

		Indoor



		1

		Outdoor





3.4.15 [bookmark: _Toc257895115]	NetworkID(s)

Each network supported on this Venue is listed. The NetworkIDs provided MUST include all  distinct 	NetworkIDs at child Venue and Access Point levels.
OPTIONAL 
Type : Unsigned32

3.4.16 [bookmark: _Toc257895116]	BillingID

The string carried by the RADIUS [9] attribute identified in BillingAttribute or else specified in the WBA technical exchange document [4].  May not be applicable if the VNP uses RFC5580 Location-Data [17] or WFA WISPr [23] VSA 14122 Location-ID and Location-Name.
OPTIONAL
Type: String

[bookmark: _Toc257895117]		3.5		VenueName

[bookmark: _Toc257895118]3.5.1	Index

A unique identifier for this venue name 
REQUIRED
Type: String

[bookmark: _Toc257895119]3.5.2	LanguageCode

As per 802.11-2012 [6], Section 8.4.4.4, “The Language Code is a 3-octet ISO-14962-1997 [B45] encoded string field that defines the language used in the Venue Name field. The Language Code field is a two or three character language code selected from ISO-639 [B44]. A two character language code has 0 (“null” in ISO-14962-1997) 	appended to make it 3 octets in length.”
REQUIRED
Type: String

3.5.3 [bookmark: _Toc257895120]	Name

As per 802.11-2012 [6], Section 8.4.4.4,The Venue Name is a variable-length UTF-8 formatted field containing the venue’s 	name. The maximum length of this field is 252 octets. UTF-8 format is defined in IETF RFC 3629.
REQUIRED
Type: String



[bookmark: _Toc257895121]		3.6		CivicAddress

REQUIRED for the top level venue, optional for child venues.

Attributes are as per the civic address schema defined in RFC5139 [16] but with a language element more in line with RFC4776 [15] re-introduced to allow transport of language information independent of an XML implementation.

Multiple instances of the object, corresponding to a single language, are permitted. Each "civicAddress" element MUST use one language only.

The flexibility provided by Civic Address attributes in how an address is represented makes it difficult to mandate particular fields beyond country and A3 (city). The information provided SHOULD be sufficient to find the main entrance to within 10 metres or less.

The best practice described in IETF’s RFC 5774 [18] SHOULD be followed. 

[bookmark: _Toc257895122]3.6.1	Language


Identifies the language used to specify Civic Location as per RFC4776 [15]Languages should be specified in accordance with RFC4646 [14].
DEFAULT=en-US
OPTIONAL
Type: String

3.6.2 [bookmark: _Toc257895123]	Index


A unique identifier set by the network operator for this location information 
REQUIRED
Type: Unsigned32


3.6.3 [bookmark: _Toc257895124]Country


The country specified via the alpha-2 codes from ISO 3166-1 country code in upper case.
REQUIRED
Type: String

3.6.4 [bookmark: _Toc257895125]A1


The ISO 3166-2 subdivision minus the county code and initial hyphen
OPTIONAL
Type: String

3.6.5 [bookmark: _Toc257895126]A2


County, parish, gun (JP), district (IN).
OPTIONAL 
Type: String

3.6.6 [bookmark: _Toc257895127]A3

City, township, shi (JP)
REQUIRED 
Type: String

3.6.7 [bookmark: _Toc257895128]	A4

City division, borough, city district, ward, chou (JP), arrondissement (FR)
OPTIONAL 
Type: String

3.6.8 [bookmark: _Toc257895129]	A5

Neighbourhood, block.
OPTIONAL 
Type: String

3.6.9 [bookmark: _Toc257895130]	A6

Street
OPTIONAL 
Type: String


3.6.10 [bookmark: _Toc257895131]	PRM

Road pre-qualifier.
OPTIONAL 
Type: String

3.6.11 [bookmark: _Toc257895132]	PRD

The leading street direction
OPTIONAL
Type: String

3.6.12 [bookmark: _Toc257895133]	RD

Primary road or street
OPTIONAL 
Type: String



3.6.13 [bookmark: _Toc257895134]	STS

The street suffix.
OPTIONAL
Type: String

3.6.14 [bookmark: _Toc257895135]	POD

The trailing street suffix.
OPTIONAL
Type: String

3.6.15 [bookmark: _Toc257895136]	POM

Road post-modifier.
OPTIONAL
Type: String

3.6.16 [bookmark: _Toc257895137]	RDSEC

Road section - required if street contains repeated numbering exists on the street.
OPTIONAL 
Type: String

3.6.17 [bookmark: _Toc257895138]	RDBR

Road branch
OPTIONAL 
Type: String

3.6.18 [bookmark: _Toc257895139]	RDSUBBR

Road sub branch
OPTIONAL 
Type: String

3.6.19 [bookmark: _Toc257895140]	HNO

The numeric part only of the house number
OPTIONAL
Type: String

3.6.20 [bookmark: _Toc257895141]	HNS

The house number suffix
OPTIONAL
Type: String

3.6.21 [bookmark: _Toc257895142]	LMK

Landmark or vanity address
OPTIONAL
Type: String

3.6.22 [bookmark: _Toc257895143]	LOC

Additional location information e.g. room number
OPTIONAL
Type: String

3.6.23 [bookmark: _Toc257895144]	FLR

Floor number
OPTIONAL
Type: String

3.6.24 [bookmark: _Toc257895145]	NAM

Name of residence, business or office occupant
OPTIONAL
Type: String

3.6.25 [bookmark: _Toc257895146]	PC

Postal Code
OPTIONAL 
Type: String

3.6.26 [bookmark: _Toc257895147]	BLD

Building/Structure
OPTIONAL
Type: String

3.6.27 [bookmark: _Toc257895148]	UNIT

Unit, apartment, suite
OPTIONAL
Type: String

3.6.28 [bookmark: _Toc257895149]	ROOM

Room
OPTIONAL
Type: String



3.6.29 [bookmark: _Toc257895150]	SEAT

In a single AP venue may specify AP location to Desk, cubicle, workstation level
OPTIONAL
Type: String

3.6.30 [bookmark: _Toc257895151]	PLC

Place type, as per RFC4589[12]. Must correspond to the Venue Type as per the mapping provided in Appendix C.
OPTIONAL
Type: String

3.6.31 [bookmark: _Toc257895152]	PCN

Postal community name
OPTIONAL
Type: String

3.6.32 [bookmark: _Toc257895153]	POBOX

P.O box
OPTIONAL
Type: String

3.6.33 [bookmark: _Toc257895154]	ADDCODE

Additional Code
OPTIONAL
Type: String

[bookmark: _Toc257895155]		3.7		GeoLocation

RECOMMENDED at the venue level, OPTIONAL at the AccessPoint level. OPTIONAL for child venues. 

[bookmark: _Toc257895156]3.7.1	Index

A unique identifier set by the network operator for this geo location.
REQUIRED 
Type: Unsigned32

3.7.2	LatitudeResolution

6 bits indicating the number of valid bits in the fixed-point value of latitude. The number of valid bits for an AP geo location, if set, must equal or be greater than the number of valid bits of its parent venue. Likewise, a venue that is a child of another venue must have a resolution equal or better than its parent venue.
REQUIRED 
Type:Unsigned32

[bookmark: _Toc257895157]3.7.3	LatitudeInteger



9 bit integer portion of the venue or AP latitude
REQUIRED 
Type: Integer32

[bookmark: _Toc257895158]3.7.4	LatitudeFraction 

25 bit fraction portion of the venue or AP latitude
REQUIRED 
Type: Integer32

[bookmark: _Toc257895159]3.7.5	LongitudeResolution 

6 bits indicating the number of valid bits in the fixed-point value of longitude. The number of valid bits for an AP geo location, if set, must equal or be greater than the number of valid bits of its parent venue. Likewise, a venue that is a child of another venue must have a resolution equal or better than its parent venue.
REQUIRED 
Type: Unsigned32

[bookmark: _Toc257895160]3.7.6	LongitudeInteger

9 bit integer portion of the venue or AP longitude
REQUIRED 
Type: Integer32

[bookmark: _Toc257895161]3.7.7	LongitudeFraction

25 bit fraction portion of the venue or AP longitude
REQUIRED
Type: Integer32

[bookmark: _Toc257895162]3.7.8	AltitudeType 

Four bit encoding of type of altitude specification. (1) meters (2) floors (3) hagm
the latter being 'height above ground' in meters.
OPTIONAL 
Type : INTEGER

3.7.9 [bookmark: _Toc257895163]	AltitudeResolution 

6 bits indicating the number of valid bits in the altitude. The number of valid bits for an AP geo location, if set, must equal or be greater than the number of valid bits of its parent venue. Likewise, a venue that is a child of another venue must have a resolution equal or better than its parent venue. REQUIRED if altitude is set.
OPTIONAL 
Type: Unsigned32

3.7.10 [bookmark: _Toc257895164]	AltitudeInteger 

22 bit integer portion of the venue or AP altitude defined by the altitude type field
OPTIONAL 
Type: Integer32


3.7.11 [bookmark: _Toc257895165]	AltitudeFraction 

8 bit fraction portion of the venue or AP altitude defined by the altitude type field
OPTIONAL 
Type: Integer32


3.7.12 [bookmark: _Toc257895166]	Datum

An 8 bit encoding of the horizontal and vertical references used for these co-ordinates. 
OPTIONAL 
DEFAULT = 1 wgs84
Type: INTEGER





		Value Entered

			Description 



			1

					wgs84 



			2

					nad83nav88 



			3

					nad93mllwvd







3.7.13 [bookmark: _Toc257895167]	AzimuthType 

1 bit encoding of azimuth type (0) front surface of STA (1) radioBeam
OPTIONAL 
Type: INTEGER


3.7.14 [bookmark: _Toc257895168]	AzimuthResolution 

4 bits indicating the number of valid bits in the azimuth. REQUIRED if Azimuth is set.
OPTIONAL
Type: Unsigned32

3.7.15 [bookmark: _Toc257895169]	Azimuth 

9 bit value defined by azimuth type field - degrees from true north
OPTIONAL
Type: Integer32

3.8 [bookmark: _Toc257895170]	Access Point

[bookmark: _Toc257895171]3.8.1	AccessPointID

Unique ID for this access point, specified by the network operator.
REQUIRED
Type: Unsigned32


3.8.2 [bookmark: _Toc257895172]	ParentID

The ID of the parent Venue (VenueID.) 
REQUIRED
Type: Unsigned 32

3.8.3 [bookmark: _Toc257895173]	MACAddress

Primary wide area network (WAN), wired MAC address for this access point.
OPTIONAL
Type: MacAddress


3.8.4 [bookmark: _Toc257895174]	GeoLocation


Geospatial position for this AP. 
OPTIONAL
Type: GeoLocation Object

3.8.5 [bookmark: _Toc257895175]	DisplayAPOptions


Venue display setting, e.g. for hotspot finder service.
OPTIONAL
Type: INTEGER



		Value Entered

				Description 



			0

					Do not display 



			1

					Display





3.8.6 [bookmark: _Toc257895176]	RFSupported

Radio Frequencies supported by this access point
OPTIONAL
Type: INTEGER

		Value Entered

				Description 



			0

					 2.4Ghz 



			1

					 5Ghz







3.8.7 [bookmark: _Toc257895177]	HESSID


An additional network identifier available identifying venues in the same Extended Service Set [6]
OPTIONAL
Type: MacAddress

3.8.8 [bookmark: _Toc257895178]	dot11Capabilities


A Bitmap representation of available IEEE 802.11 functionality.
OPTIONAL.
Type: Unsigned64


		Bit  (LSB=0)

			Description



		0

		Reserved



		1

		802.11a™-1999: High Speed Physical Layer in the 5 GHz band



		2

		802.11b™-1999:  Higher Speed Physical Layer (PHY) Extension in the 2.4 GHz 	band



		7

		802.11g™ -2003: Further Higher Data Rate Extension in the 2.4 GHz Band



		9

		802.11i ™ -2004   Medium Access Control (MAC) Security Enhancements



		11

		802.11k™-2008: Radio Resource Measurement of Wireless LANs (Amendment 1)



		14

		802.11n™-2009: Enhancements for Higher Throughput (Amendment 5)



		17

		802.11p™-2010: Wireless Access in Vehicular Environments (Amendment 6)



		18

		802.11r™-2008: Fast Basic Service Set (BSS) Transition (Amendment 2)



		19

		802.11s™-2011: Mesh Networking (Amendment 10)



		21

		802.11u™-2011: Interworking with External Networks (Amendment 9)



		22

		802.11v™-2011: IEEE 802.11 Wireless Network Management (Amendment 8)



		23

		802.11w™-2009: Protected Management Frames (Amendment 4)



		25

		802.11y™-2008: 3650–3700 MHz Operation in USA (Amendment 3)



		26

		802.11z™-2010: Extensions to Direct-Link Setup (DLS) (Amendment 7)



		27

		802.11aa™-2012 MAC Enhancements for Robust Audio Video Streaming 



		29

		802.11ac (TBD)



		30

		802.11ad™-2012 Enhancements for Very High Throughput in the 60 GHz Band (Amendment 3)



		31

		802.11ae™-2012  Prioritization of Management Frames (Amendment 1)



		35

		802.11ai ™ -         Fast Initial Link Setup





3.8.9 [bookmark: _Toc257895179]dot21Capabilities

A bitmap representation of available IEEE 802.21 functionality.
OPTIONAL
Type: Unsigned32

			Bit  (LSB=0)

				Description



				0

					802.21



				1

			 		802.21a



				2

					802.21b







3.8.10 [bookmark: _Toc257895180]	APStatus

The current status of the access point
OPTIONAL
Type: INTEGER

		Value Entered

					Description



				0

					Temporarily Down



				1

					Up



				2

				 	Service Impairment



				3

				 	Test



				4

					Permanently Down (Decomissioned)





3.8.11 [bookmark: _Toc257895181]	NetworkID

Each network supported on this Access Point is listed. 
OPTIONAL 
Type : Unsigned32

3.8.12 [bookmark: _Toc257895182]	DisplayAPOptions

Access point display setting, e.g. for hotspot finder service.
OPTIONAL
Type: INTEGER



		Value Entered

				Description 



			0

					Do not display 



			1

					Display










[bookmark: _Toc257895183]Appendix A: Example Directories & Schemas (Informative)


[bookmark: _Toc257895184]A.1	Example XML Directory



<?xml version="1.0" encoding="UTF-8"?>

<Directory>

	<DirectoryID>5555</DirectoryID>

	<NetworkOperators>

     <NetworkOperator>

	  <OperatorID>567</OperatorID>	

	  <Networks>

			<Network>

			<NetworkID>0001</NetworkID>	

			<ServiceProviderBrand>Acme WiFi</ServiceProviderBrand>

			<AccessMediaType>0</AccessMediaType>

			<AccessNetworkType>3</AccessNetworkType>

			<SSID>ACME FREE_WIFI</SSID>

			<isBroadcast>1</isBroadcast>

			<Security>0</Security>

			<WISPrClientSupport>0</WISPrClientSupport>	

			<BillingAttribute>NAS-ID</BillingAttribute></Network>							<Network>

		  	<NetworkID>0002</NetworkID>

			<ServiceProviderBrand>Acme WiFi</ServiceProviderBrand>

			<AccessMediaType>0</AccessMediaType>

			<AccessNetworkType>2</AccessNetworkType>

			<SSID>ACME PREMIUM_WIFI</SSID>

			<isBroadcast>1</isBroadcast>

			<Security>0</Security>	

			<WISPrClientSupport>1</WISPrClientSupport>	

			<BillingAttribute>Called-Station-ID</BillingAttribute>

																		</Network>

		<Network>

			<NetworkID>0003</NetworkID>

			<ServiceProviderBrand>Acme WiFi</ServiceProviderBrand>

			<AccessMediaType>0</AccessMediaType>

			<AccessNetworkType>2</AccessNetworkType>

			<SSID>ACME.1x WIFI</SSID>

			<isBroadcast>1</isBroadcast>

			<Security>1</Security>	

			<WISPrClientSupport>0</WISPrClientSupport>	

			<WFAPasspoint>2</WFAPasspoint>

		 <RoamingConsortiumOI>00:11:22:33:44:55</RoamingConsortiumOI>

			<DomainName>acmewifi.com</DomainName></Network>

				

		

		<Network>

			<NetworkID>0004</NetworkID>	

			<ServiceProviderBrand>Acme WiFi</ServiceProviderBrand>

			<AccessMediaType>0</AccessMediaType>

			<AccessNetworkType>3</AccessNetworkType>

			<SSID>CAFE COFFEE</SSID>

			<isBroadcast>1</isBroadcast>

			<Security>0</Security>

			<WISPrClientSupport>1</WISPrClientSupport>	

			<BillingAttribute>NAS-ID</BillingAttribute></Network>

				

		<Network>

		  	<NetworkID>0006</NetworkID>

			<ServiceProviderBrand>Acme WiFi</ServiceProviderBrand>

			<AccessMediaType>0</AccessMediaType>

			<AccessNetworkType>2</AccessNetworkType>

			<SSID>NEWBURY HOTELS</SSID>

			<isBroadcast>1</isBroadcast>

			<Security>0</Security>	

			<WISPrClientSupport>1</WISPrClientSupport>	

			<BillingAttribute>Called-Station-ID</BillingAttribute>

																</Network>

	</Networks>

	<Venues>

		<Venue>

			<VenueID>5994</VenueID>

			<VenueNames><VenueName>

					<index>200</index>

					<LanguageCode>eng</LanguageCode>   

					<Name>Reading Airport</Name>

			</VenueName></VenueNames>

			<VenueGroup>1</VenueGroup>

			<VenueType>3</VenueType>

			<SubVenue>2</SubVenue>

			<CivicAddress>

					<language>US-ENG</language> 

					<index>0123</index>

					<country>GB</country>

					<A3>Reading</A3>

					<A6>Airport Road</A6>

					<PC>RG12 012</PC>

					<PLC>airport</PLC>

			</CivicAddress>

			<GeoLocation>

					<index>100040</index>

					<LatitudeResolution>000</LatitudeResolution>

					<LatitudeInteger>000</LatitudeInteger>

					<LatitudeFraction>000</LatitudeFraction>				

					<LongitudeResolution>000</LongitudeResolution>

					<LongitudeInteger>000</LongitudeInteger>

					<LongitudeFraction>000</LongitudeFraction>	

			</GeoLocation>

			<VenueStatus>2</VenueStatus>

			<DataFixInfo>5</DataFixInfo>

			<VenuePhone>44 01235 4354321</VenuePhone>

			<VenueURL>www.readingairport.co.uk</VenueURL>

			<Outdoor>0</Outdoor>

			<NetworkID>0001</NetworkID>

			<NetworkID>0002</NetworkID>

			<NetworkID>0003</NetworkID>

			<NetworkID>0004</NetworkID>

			<BillingID>READAIR01</BillingID>

<VSA></VSA></Venue>

				

		<Venue>

			<VenueID>5995</VenueID>

			<ParentID>5994</ParentID>

			<VenueNames><VenueName>

					<index>201</index>

					<LanguageCode>eng</LanguageCode>   

					<Name>Terminal A</Name>

			</VenueName></VenueNames>

			<VenueGroup>1</VenueGroup>

			<VenueType>3</VenueType>

			<SubVenue>2</SubVenue>

			<VenueStatus>1</VenueStatus>

		  	<NetworkID>0002</NetworkID>

			<NetworkID>0003</NetworkID>

			<BillingID>READAIR01-T1</BillingID></Venue>

				

		<Venue>

			<VenueID>5997</VenueID>

			<ParentID>5994</ParentID>

			<VenueNames><VenueName>

					<index>223</index>

					<LanguageCode>eng</LanguageCode>   

					<Name>Terminal B</Name>

			</VenueName></VenueNames>

			<VenueGroup>1</VenueGroup>

			<VenueType>3</VenueType>

			<SubVenue>2</SubVenue>

			<VenueStatus>2</VenueStatus>

		  		<NetworkID>0001</NetworkID>

			<NetworkID>0002</NetworkID>

			<NetworkID>0004</NetworkID>

			<BillingID>READAIR01-T2</BillingID></Venue>

				

		<Venue>

			<VenueID>70112</VenueID>

			<VenueNames><VenueName>

					<index>1020</index>

					<LanguageCode>eng</LanguageCode>   

					<Name>Newbury Hotel - London</Name>

			</VenueName></VenueNames>

			<VenueGroup>7</VenueGroup>

			<VenueType>2</VenueType>

			<CivicAddress>

				<language>US-ENG</language> 

				<index>1981</index>

				<country>GB</country>

				<A3>London</A3>

				<A4>Kensington</A4>

				<A6>Old Brompton Road</A6>

				<PC>SW7 5AB</PC>

				<PLC>hotel</PLC>

			</CivicAddress>

			<GeoLocation>

				<index>2010</index>

				<LatitudeResolution>000</LatitudeResolution>

				<LatitudeInteger>000</LatitudeInteger>

				<LatitudeFraction>000</LatitudeFraction>				

				<LongitudeResolution>000</LongitudeResolution>

				<LongitudeInteger>000</LongitudeInteger>

				<LongitudeFraction>000</LongitudeFraction>	

			</GeoLocation>

			<VenueStatus>1</VenueStatus>

			<DataFixInfo>1</DataFixInfo>

			<VenuePhone>44 020123 1432344</VenuePhone>

			<VenueURL>www.readinghotels.co.uk/kensington</VenueURL>

			<Outdoor>0</Outdoor>

			<NetworkID>0001</NetworkID>

			<NetworkID>0005</NetworkID>

			<BillingID>NWB-HTL-KNS</BillingID></Venue>

		<Venue>

	 		<VenueID>5999</VenueID>

			<ParentID>5997</ParentID>

			<VenueNames><VenueName>

					<index>204</index>

					<LanguageCode>eng</LanguageCode>   

					<Name>Cafe Coffee</Name>

			</VenueName></VenueNames>

			<VenueGroup>1</VenueGroup>

			<VenueType>13</VenueType>

			<VenueStatus>1</VenueStatus>

     		     		<NetworkID>0004</NetworkID>

			<BillingID>CAFECOFFEE-READT2</BillingID></Venue>

	</Venues>

			

	<AccessPoints>

			<AccessPoint>

			<AccessPointID>5F</AccessPointID>

			<ParentID>70112</ParentID>

			<MACAddress>0E-31-21-31-41-51</MACAddress>

			<BSSID>0E-21-44-28-90-41</BSSID>

			<APStatus>1</APStatus></AccessPoint>

			

	

		<AccessPoint>

			<AccessPointID>61</AccessPointID>

			<ParentID>70112</ParentID>

			<MACAddress>0E-31-21-31-41-51</MACAddress>

			<BSSID>0E-21-44-14-AA-22</BSSID>

			<GeoLocation>

				<index>2010</index>

				<LatitudeResolution>000</LatitudeResolution>

				<LatitudeInteger>000</LatitudeInteger>

				<LatitudeFraction>000</LatitudeFraction>				

				<LongitudeResolution>000</LongitudeResolution>

				<LongitudeInteger>000</LongitudeInteger>

				<LongitudeFraction>000</LongitudeFraction>	

			</GeoLocation>

			<APStatus>1</APStatus></AccessPoint>



		<AccessPoint>

			<AccessPointID>7A</AccessPointID>

			<ParentID>70112</ParentID>

			<MACAddress>0E-31-21-34-EF-22</MACAddress>

			<BSSID>0E-21-32-11-6F-31</BSSID>

			<APStatus>1</APStatus></AccessPoint>



		<AccessPoint>

			<AccessPointID>9E0F</AccessPointID>

			<ParentID>70112</ParentID>

			<MACAddress>0E-31-21-31-41-51</MACAddress>

			<BSSID>0E-21-44-28-7B-EE</BSSID>

			<APStatus>1</APStatus></AccessPoint>

		

		<AccessPoint>

			<AccessPointID>A1</AccessPointID>

			<ParentID>5997</ParentID>

			<MACAddress>0E-11-22-33-44-55</MACAddress>

			<BSSID>0F-22-33-44-55-5E</BSSID>

			<APStatus>0</APStatus>			

			<NetworkID>0002</NetworkID>

<VSA></VSA>





		</AccessPoint>

	</AccessPoints>

	</NetworkOperator>

</NetworkOperators>

</Directory>	







[bookmark: _Toc257895185]A.2	XML Schema (XSD) 

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema">







<xs:element name="Directory" type="Directory" />



<xs:complexType name="Directory">

	<xs:sequence>

		<xs:element name="DirectoryID" type="xs:string" maxOccurs="1" />	

		<xs:element  maxOccurs="unbounded" name="NetworkOperators" type="NetworkOperators" /> 

		<xs:element ref="VSA" minOccurs="0"/> 

            </xs:sequence>

</xs:complexType>



<xs:complexType name="NetworkOperators">

	<xs:sequence>

		<xs:element  maxOccurs="unbounded" name="NetworkOperator" type="NetworkOperator" /> 

	</xs:sequence>

</xs:complexType>



<xs:complexType name="Networks">

	<xs:sequence>

		<xs:element  maxOccurs="unbounded" name="Network" type="Network" /> 

	</xs:sequence>

</xs:complexType>



<xs:complexType name="Venues">

  	<xs:sequence>

   <xs:element  maxOccurs="unbounded" name="Venue" type="Venue" /> 

         	</xs:sequence>

</xs:complexType>



<xs:complexType name="AccessPoints">

  	<xs:sequence>

   <xs:element  maxOccurs="unbounded" name="AccessPoint" type="AccessPoint" /> 

         	</xs:sequence>

</xs:complexType>



<xs:complexType name="VenueNames">

  	<xs:sequence>

   <xs:element  maxOccurs="unbounded" name="VenueName" type="VenueName" /> 

         	</xs:sequence>

</xs:complexType>



<xs:complexType name="NetworkOperator">

	<xs:sequence>

		<xs:element name="OperatorID" type="xs:string" maxOccurs="1" />	

 		<xs:element   name="Networks" type="Networks" maxOccurs="unbounded" />

      	<xs:element   name="Venues" type="Venues" maxOccurs="unbounded" />

  		<xs:element   name="AccessPoints" type="AccessPoints" minOccurs="0" maxOccurs="unbounded" />



   </xs:sequence>

</xs:complexType>



<xs:complexType name="Venue">

  <xs:sequence>

	<xs:element name="VenueID" type="xs:string" maxOccurs="1" />

	<xs:element name="ParentID" type="xs:string" minOccurs="0" maxOccurs="1" />

	<xs:element name="VenueNames" type="VenueNames"  maxOccurs="unbounded" />

	<xs:element name="VenueGroup" type="xs:string" maxOccurs="1" />

	<xs:element name="VenueType" type="xs:string" maxOccurs="1" />

	<xs:element name="SubVenue" type="xs:string" minOccurs="0" maxOccurs="1" />

	<xs:element name="CivicAddress" type="civicAddress" minOccurs="0" maxOccurs="unbounded" />

	<xs:element name="GeoLocation"  type="geoLocation"  minOccurs="0" maxOccurs="1" />

	<xs:element name="VenueStatus" type="xs:string"  minOccurs="0" maxOccurs="1" />

 	<xs:element name="DataFixInfo" type="xs:string"  minOccurs="0" maxOccurs="1" />

  	<xs:element name="VenuePhone" type="xs:string"  minOccurs="0" maxOccurs="1" />

   <xs:element name="VenueURL" type="xs:string"  minOccurs="0" maxOccurs="1" />

  <xs:element name="Outdoor" type="xs:string"  minOccurs="0" maxOccurs="1" />

	<xs:element name="NetworkID" type="xs:string" minOccurs="0" maxOccurs="unbounded" /> 

 	<xs:element name="BillingID" type="xs:string" minOccurs="0" maxOccurs="1" />

 	<xs:element ref="VSA" minOccurs="0"/> 

 </xs:sequence>

</xs:complexType>



<xs:complexType name="VenueName">

	<xs:sequence>

  		<xs:element name="index" type="xs:string" maxOccurs="1" />

		<xs:element name="LanguageCode" type="xs:string" maxOccurs="1" />

		<xs:element name="Name" type="xs:string" maxOccurs="1" />

		</xs:sequence>

</xs:complexType>



<xs:complexType name="Network">

	<xs:sequence>

      <xs:element name="NetworkID" type="xs:string" maxOccurs="1" />

      <xs:element name="ServiceProviderBrand" type="xs:string" minOccurs="0" maxOccurs="1" />

		<xs:element name="AccessMediaType" type="xs:string" minOccurs="0" maxOccurs="1" />

		<xs:element name="AccessNetworkType" type="xs:string" maxOccurs="1" />

    	<xs:element name="SSID" type="ssid"  minOccurs="0" maxOccurs="unbounded" />

      	<xs:element name="isBroadcast" type="xs:string" minOccurs="0" maxOccurs="1" />

      	<xs:element name="Security" type="xs:string" maxOccurs="1" />

		<xs:element name="WISPrClientSupport" type="xs:string" maxOccurs="1" />

		<xs:element name="WFAPasspoint" type="xs:string" minOccurs="0" maxOccurs="1" />

		<xs:element name="RoamingConsortiumOI" type="xs:string" minOccurs="0" maxOccurs="unbounded" />   

 		<xs:element name="DomainName" type="xs:string" minOccurs="0" maxOccurs="unbounded" /> 

		<xs:element name="BillingAttribute" type="xs:string" minOccurs="0" maxOccurs="1" />

		<xs:element ref="VSA" minOccurs="0"/> 

</xs:sequence>

</xs:complexType>





  <xs:complexType name="AccessPoint">

   <xs:sequence>

      	<xs:element name="AccessPointID" type="xs:string" maxOccurs="1" />

      	<xs:element name="ParentID" type="xs:string" minOccurs="0" maxOccurs="1" />

		<xs:element name="MACAddress" type="macaddress"  maxOccurs="1" />

		<xs:element name="BSSID" type="macaddress"  minOccurs="1" maxOccurs="unbounded" />

      	<xs:element name="GeoLocation" type="geoLocation" minOccurs="0" maxOccurs="1" />

      	<xs:element name="DisplayAPOptions" type="xs:string" minOccurs ="0" maxOccurs="1" />

      	<xs:element name="RFSupported" type="xs:string"  minOccurs="0" maxOccurs="1" />

		<xs:element name="HESSID" type="xs:string"  minOccurs="0" maxOccurs="1" />

      <xs:element name="dot11Capabilities" type="xs:string"  minOccurs="0" maxOccurs="1" />

      <xs:element name="dot21Capabilities" type="xs:string"  minOccurs="0" maxOccurs="1" />

            <xs:element name="APStatus" type="xs:string"  minOccurs="0" maxOccurs="1" />



<xs:element name="NetworkID" type="xs:string" minOccurs="0" maxOccurs="unbounded" />

<xs:element ref="VSA" minOccurs="0"/> 

 </xs:sequence>

</xs:complexType>







  <xs:complexType name="geoLocation">

    <xs:sequence>

      <xs:element name="index" type="xs:string" />

      <xs:element name="LatitudeResolution" type="xs:string" maxOccurs="1"/>

      <xs:element name="LatitudeInteger" type="xs:string" maxOccurs="1"/>

      <xs:element name="LatitudeFraction" type="xs:string" maxOccurs="1"/>

      <xs:element name="LongitudeResolution" type="xs:string" maxOccurs="1"/>

      <xs:element name="LongitudeInteger" type="xs:string" maxOccurs="1"/>

      <xs:element name="LongitudeFraction" type="xs:string" maxOccurs="1"/>

      <xs:element name="AltitudeType" type="xs:string" minOccurs="0" maxOccurs="1"/>

      <xs:element name="AltitudeResolution" type="xs:string" minOccurs="0" maxOccurs="1"/>

      <xs:element name="AltitudeInteger" type="xs:string" minOccurs="0" maxOccurs="1"/>

      <xs:element name="AltitudeFraction" type="xs:string" minOccurs="0" maxOccurs="1"/>

      <xs:element name="Datum" type="xs:string" minOccurs="0" maxOccurs="1"/>

		<xs:element name="AzimuthType" type="xs:string" minOccurs="0" maxOccurs="1"/>

      <xs:element name="AzimuthResolution" type="xs:string" minOccurs="0" maxOccurs="1"/>

      <xs:element name="Azimuth" type="xs:string" minOccurs="0" maxOccurs="1"/>

     </xs:sequence>

     </xs:complexType>





  

    <xs:complexType name="civicAddress">

  <xs:sequence>

         <xs:element name="language" type="xs:string" minOccurs="0" maxOccurs="1" />       

       <xs:element name="index" type="xs:string"  maxOccurs="1" />

<xs:element name="country" type="iso3166a2" maxOccurs="1"/>

         <xs:element name="A1" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="A2" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="A3" type="xs:string" maxOccurs="1"/>

         <xs:element name="A4" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="A5" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="A6" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="PRM" type="xs:string" minOccurs="0" maxOccurs="1"/>

 

           <xs:element name="PRD" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="RD" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="STS" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="POD" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="POM" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="RDSEC" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="RDBR" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="RDSUBBR" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="HNO" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="HNS" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="LMK" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="LOC" type="xs:string" minOccurs="0" maxOccurs="1"/>

         



         <xs:element name="FLR" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="NAM" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="PC" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="BLD" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="UNIT" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="ROOM" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="SEAT" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="PLC" type="xs:token" minOccurs="0" maxOccurs="1"/>

         <xs:element name="PCN" type="xs:string" minOccurs="0" maxOccurs="1"/>

         <xs:element name="POBOX" type="xs:string" minOccurs="0" maxOccurs="1"/>

<xs:element name="ADDCODE" type="xs:string" minOccurs="0" maxOccurs="1"/>

 <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

</xs:sequence>

 <xs:anyAttribute namespace="##any" processContents="lax"/>

</xs:complexType>



   <xs:simpleType name="iso3166a2">

       <xs:restriction base="xs:token">

         <xs:pattern value="[A-Z]{2}"/>

       </xs:restriction>

     </xs:simpleType>



  



<xs:simpleType name="macaddress">

        <xs:annotation>

            <xs:documentation>an Ethernet MAC address in IEEE 802 standard format human-readable form. http://en.wikipedia.org/wiki/MAC_address</xs:documentation>

        </xs:annotation>

        <xs:restriction base="xs:string">

            <xs:pattern value="(([a-fA-F0-9]{1,2}-){5})([a-fA-F0-9]{1,2})" />

        </xs:restriction>

    </xs:simpleType>

<xs:simpleType name="ssid">

    <xs:restriction base="xs:string">

      <xs:maxLength value="32" />

    </xs:restriction>

  </xs:simpleType>   





<xs:simpleType name="locationType">

  <xs:restriction base="xs:string">

 	 <xs:enumeration value="aircraft"/>

 	 <xs:enumeration value="airport"/>

 	 <xs:enumeration value="arena"/>

 	 <xs:enumeration value="automobile"/>

	 <xs:enumeration value="bank"/>

	 <xs:enumeration value="bar"/>

	 <xs:enumeration value="bicycle"/>

	 <xs:enumeration value="bus"/>

	 <xs:enumeration value="bus-station"/>

	 <xs:enumeration value="cafe"/>

	 <xs:enumeration value="classroom"/>

	 <xs:enumeration value="club"/>

	 <xs:enumeration value="construction"/>

	 <xs:enumeration value="convention-center"/>

	 <xs:enumeration value="government"/>

	 <xs:enumeration value="hospital"/>

	 <xs:enumeration value="hotel"/>

	 <xs:enumeration value="industrial"/>

	 <xs:enumeration value="library"/>

	 <xs:enumeration value="motorcycle"/>

	 <xs:enumeration value="office"/>

	 <xs:enumeration value="other"/>

	 <xs:enumeration value="outdoors"/>

	 <xs:enumeration value="parking"/>

	 <xs:enumeration value="place-of-worship"/>

	 <xs:enumeration value="prison"/>

	 <xs:enumeration value="public"/>

	 <xs:enumeration value="public-transport"/>

	 <xs:enumeration value="residence"/>

	 <xs:enumeration value="restaurant"/>

	 <xs:enumeration value="school"/>

	 <xs:enumeration value="shopping-area"/>

	 <xs:enumeration value="stadium"/>

	 <xs:enumeration value="store"/>

	 <xs:enumeration value="street"/>

	 <xs:enumeration value="theater"/>

	 <xs:enumeration value="train"/>

	 <xs:enumeration value="train-station"/>

	 <xs:enumeration value="truck"/>

	 <xs:enumeration value="underway"/>

	 <xs:enumeration value="unknown"/>

	 <xs:enumeration value="warehouse"/>

	 <xs:enumeration value="water"/>

	 <xs:enumeration value="watercraft"/> 

	 </xs:restriction>

</xs:simpleType> 



<!-- Vendor Specific Attributes Here-->

<xs:element name="VSA">

  <xs:complexType>

    <xs:sequence>

<!--Define your Vendor Specific Attributes Here-->

      

</xs:sequence>

     </xs:complexType>

</xs:element>





 

</xs:schema>




[bookmark: _Toc257895186]		A.3	Example JSON Directory



{

"DirectoryID":"5555",

"NetworkOperators":[{

"OperatorID":"567",	



"Venues":[

{

	"VenueID":"5994",

	"VenueNames":[{

			"index":"200",

			"LanguageCode":"eng",

			"Name":"Reading Airport"}],

	"VenueGroup":"1",    

	"VenueType":"3",          

	"SubVenue":"2",          

	"CivicAddresses":[

			{

			"language":"US-ENG",          

			"index":"0123",

			"country":"GB",

			"A3":"Reading",          

			"A6":"Airport Road",

			"PC":"RG12 012",          

			"PLC":"airport"}],        

	"GeoLocation":{

			"index":"100040",         

			"LatitudeResolution":"000",        

			"LatitudeInteger":"000",         

			"LatitudeFraction":"000",          			

			"LongitudeResolution":"000",          

			"LongitudeInteger":"000",           

			"LongitudeFraction":"000"},          

	"VenueStatus":"2", 

	"DataFixInfo":"5",           

	"BillingID":"READAIR01",          

	"VenuePhone":"44 01235 4354321",           

	"VenueURL":"www.readingairport.co.uk",          

	"Outdoor":"0",          

	"NetworkID":["0001","0002","0003","0004"]},				

{

	"VenueID":"5995",   

	"ParentID":"5994",           

	"VenueNames":[{

			"index":"201",          

			"LanguageCode":"eng",           

			"Name":"Terminal A"}],  

         "VenueGroup":"1",    

	"VenueType":"3",          

	"SubVenue":"2",          

	"VenueStatus":"1",          

	"BillingID":"READAIR01-T1",           

	"NetworkID":["0002","0003"]} ,

{

	"VenueID":"5997",           

	"ParentID":"5994",           

	"VenueNames":[{

			"index":"223",           

			"LanguageCode":"eng",              

			"Name":"Terminal B"}],           

	"VenueStatus":"2",

	"VenueGroup":"1",    

	"VenueType":"3",          

	"SubVenue":"2",            

	"BillingID":"READAIR01-T2",           

	"NetworkID":["0001","0002","0004"]}      ,

{

	"VenueID":"70112",          

	"VenueNames":[{

			"index":"1020",          

			"LanguageCode":"eng",            

			"Name":"Newbury Hotel - London"}],          

	"VenueGroup":"7",           

	"VenueType":"2",          

	"CivicAddresses":[

			{

			"language":"US-ENG",          

			"index":"1981",           

			"country":"GB",         

			"A3":"London",

			"A4":"Kensington",          

			"A6":"Old Brompton Road",           

			"PC":"SW7 5AB",           

			"PLC":"hotel"}],           

	"GeoLocation":{

			"index":"2010",          

			"LatitudeResolution":"000",        

			"LatitudeInteger":"000",          

			"LatitudeFraction":"000",           		

			"LongitudeResolution":"000",           

			"LongitudeInteger":"000",          

			"LongitudeFraction":"000"},           

	"VenueStatus":"1",          

	"DataFixInfo":"1",          

	"BillingID":"NWB-HTL-KNS",           

	"VenuePhone":"44 020123 1432344",          

	"VenueURL":"www.readinghotels.co.uk",

	"Outdoor":"0",    

	"NetworkID":["0001","0005"]} ,

{

	"VenueID":"5999",         

	"ParentID":"5997",           

	"VenueNames":[{

			"index":"204",           

			"LanguageCode":"eng",           

			"Name":"Cafe Coffee"}], 

	"VenueGroup":"1",           

	"VenueType":"13",         

	"VenueStatus":"1",           

	"BillingID":"CAFECOFFEE-READT2",          

	"NetworkID":["0004"]}

	   

],

"Networks":[

      

{

	"NetworkID":"0001",

	"ServiceProviderBrand":"Acme WiFi",

	"AccessMediaType":"0",

	"AccessNetworkType":3,

	"SSID":["ACME FREE_WIFI"],

	"isBroadcast":"1",

	"Security":"0",

	"WISPrClientSupport":"0",

	"BillingAttribute":"NAS-ID"},

{

	"NetworkID":"0002",

	"ServiceProviderBrand":"Acme WiFi",

	"AccessMediaType":"0",

	"AccessNetworkType":2,

	"SSID":["ACME PREMIUM_WIFI"],

	"isBroadcast":"1",

	"Security":"0",

	"WISPrClientSupport":"1",

	"BillingAttribute":"Called-Station-ID"},

{

	"NetworkID":"0003",

	"ServiceProviderBrand":"Acme WiFi",

	"AccessMediaType":"0",

	"AccessNetworkType":2,

	"SSID":["ACME.1x WIFI"],

	"isBroadcast":"1",

	"Security":"1",	

	"WISPrClientSupport":"0",

	"WFAPasspoint":"2", 

	"RoamingConsortiumOI":["00:11:22:33:44:55"],

	"DomainName":"acmewifi.com"},

{

	"NetworkID":"0004"	,

	"ServiceProviderBrand":"Acme WiFi",

	"AccessMediaType":"0",

	"AccessNetworkType":3,

	"SSID":["CAFE COFFEE"],

	"isBroadcast":"1",

	"Security":"0",

	"WISPrClientSupport":"1",

	"BillingAttribute":"NAS-ID"},

				

{

	"NetworkID":"0006",

	"ServiceProviderBrand":"Acme WiFi",

	"AccessMediaType":"0",

	"AccessNetworkType":2,

	"SSID":["NEWBURY HOTELS"],

	"isBroadcast":"1",

	"Security":"0",

	"WISPrClientSupport":"1",	

	"BillingAttribute":"Called-Station-ID"}

	],

"AccessPoints":[

   {

	"AccessPointID":"61",

	"ParentID":"70112",

	"MACAddress":"0E-31-21-31-41-51",

	"BSSID":"0E-21-44-14-AA-22",

	"GeoLocation":{

			"index":"2010",

			"LatitudeResolution":"000",

			"LatitudeInteger":"000",

			"LatitudeFraction":"000",			

			"LongitudeResolution":"000",

			"LongitudeInteger":"000",

			"LongitudeFraction":"000"}	,

	"APStatus":"1"},

{

	"AccessPointID":"7A",

	"ParentID":"70112",

	"MACAddress":"0E-31-21-34-EF-22",

	"BSSID":"0E-21-32-11-6F-31",

	"APStatus":"1"},

{

	"AccessPointID":"9E0F",

	"ParentID":"70112",

	"MACAddress":"0E-31-21-31-41-51",

	"BSSID":"0E-21-44-28-7B-EE",

	"APStatus":"1"},

{

	"AccessPointID":"A1",

	"ParentID":"5997",

	"MACAddress":"0E-11-22-33-44-55",

	"BSSID":"0F-22-33-44-55-5E",

	"APStatus":"0",

   "NetworkID":["0002"]}



]}]} 




[bookmark: _Toc257895187]	A.4	JSON Schema  



{

"$schema": "http://json-schema.org/draft-04/schema#",



"type": "object",

"title": "Directory",

"required":["DirectoryID","NetworkOperators"],

"properties": 

	{

	"DirectoryID": {"type":"string"},

   "NetworkOperators": {"$ref":

    					 "#/definitions/NetworkOperators"},

   "VSA":{"$ref":

    					 "#/definitions/VSA"}},

                 

"definitions": {

	

"NetworkOperators": {"type":"array",

    "items":{"$ref": "#/definitions/NetworkOperator"}},

    

"Networks":	{"type":"array",

     "items":{"$ref": "#/definitions/Network"}},

                                                           

"Venues": {"type":"array",

     "items": {"$ref": "#/definitions/Venue"}},

    

"AccessPoints": {

        "type": "array",

        "items": { "$ref": "#/definitions/AccessPoint" } },

	 

"CivicAddresses":	{"type":"array",

	"items": {"$ref": "#/definitions/civicAddress"}},

           							    

"VenueNames":		{ "type":"array",

    "items": {"$ref": "#/definitions/VenueName"}},



"NetworkOperator": {"type":"object",

	"required":["OperatorID","Networks","Venues"],

	"properties": 

		{"NetworkOperatorID" :  { "type": "string" },

	     "Networks": {"$ref": "#/definitions/Networks"},

	     "Venues":  {"$ref": "#/definitions/Venues"},

	     "AccessPoints":  {"$ref": "#/definitions/AccessPoints"}}},     

					          

"Network":{	"type":"object",

	"required":["NetworkID",

					"AccessNetworkType",

 					"Security","WISPrClientSupport"],

	"properties":{

		"NetworkID":{"type":"string"},

		"ServiceProviderBrand":{"type":"string"},

		"AccessMediaType":{ "enum": [ "0", "1"  ]},

		"AccessNetworkType":{"type":"integer",

                             "minimum":0,"maximum":15},

		"SSID" :{"type":"array",

                 "items": [

                           {"type": "string",

                            "minLength":1,

                            "maxLength":32} ]},

								

								

		"isBroadcast":{ "enum": [ "0", "1" ]},

 		"Security" :{ "enum": [ "0", "1", "2"  ]},

		"WISPrClientSupport" : { "enum": [ "0", "1", "2"  ]},

		"WFAPasspoint" :{ "enum": [ "0", "1", "2"  ]},

		"RoamingConsortiumOI": {"type":"array",

                 "items": [{"type": "string"}]},

		"DomainName" :{"type":"string"},

		"BillingAttribute" :{"type":"string"},

 		"VSA":{"$ref":

    					 "#/definitions/VSA"}}},

                

"Venue":{ "type": "object",

        "required":["VenueID","VenueNames","VenueGroup","VenueType","NetworkID"],	

"properties": {

		"VenueID": {"type":"string"},

		"ParentID": {"type":"string"},

		"VenueNames": { "$ref": "#/definitions/VenueNames" },

		"VenueGroup": {"type":"string"},

		"VenueType": {"type":"string"},

		"SubVenue": {"type":"string"},

		"CivicAddresses": { "$ref": "#/definitions/CivicAddresses" },

		"GeoLocation": { "$ref": "#/definitions/geoLocation" },

		"VenueStatus": {"type":"string"},

		"DataFixInfo": {"type":"string"},

		"VenuePhone": {"type":"string"},

		"VenueURL": {"type":"string"},

		"Outdoor": {"type":"string"},

		"NetworkID": {"type":"array","items": [{"type": "string"}]},

		"BillingID": {"type":"string"},

		"VSA":{"$ref":

    					 "#/definitions/VSA"}

 }},

		



		

"VenueName":{ "type": "object",

	"required": ["index","LanguageCode","Name"],

	"properties":{

		"index":  {"type":"string"},

		"LanguageCode" : {"type":"string"},

   	"Name" : {"type":"string"}}},

   		

"AccessPoint":{ "type":"object",

  	 "required":["AccessPointID","ParentID","BSSID"],

  	 "properties":{

	 	"AccessPointID":{"type":"string"},

	 	"ParentID":{"type":"string"}, 

		"MACAddress" :{ "$ref": "#/definitions/MACAddress" },

		"BSSID" :{ "$ref": "#/definitions/MACAddress" },

    	"GeoLocation": { "$ref": "#/definitions/geoLocation" },

      "DisplayAPOptions"  :{"type":"string"}, 

     	"RFSupported"  :{"type":"string"}, 

     	"HESSID"   :{"type":"string"}, 

     	"dot11Capabilities"   :{"type":"string"}, 

      "dot21Capabilities"   :{"type":"string"}, 

      "APStatus"  :{"type":"string"},

  		"NetworkID": {"type":"array",            "items": [{"type": "string"}]},

		"VSA":{"$ref":

    					 "#/definitions/VSA"}}},

                                

"civicAddress": { "type": "object",

	"required": ["index", "country", "A3"],

   "title":"Derived from IETF RFC5139 and RFC5774",     	"properties": {

		"index": 	{"type": "string" },

     	"country": 	{ "type": "string" ,

                  	 "pattern": "^[A-Z]{2}$"},

    	"A1"  : { "type": "string" },

		"A2"  : { "type": "string" },	 

    	"A3"  : { "type": "string" },

     	"A4"  : { "type": "string" },

     	"A5"  : { "type": "string" },

     	"A6"  : { "type": "string" },

     	"PRM"  : { "type": "string" },

     	"PRD"  : { "type": "string" },

     	"RD"  : { "type": "string" },

        "STS"  : { "type": "string" },

     	"POD"  : { "type": "string" },

     	"POM"  : { "type": "string" },

     	"RDSEC"  : { "type": "string" },

     	"RDBR"  : { "type": "string" },

     	"RDSUBBR"  : { "type": "string" }, 	

		"HNO"  : { "type": "string" },

     	"HNS"  : { "type": "string" },

		"LMK"  : { "type": "string" },

     	"LOC"  : { "type": "string" },

     	"FLR"  : { "type": "string" },

     	"NAM"  : { "type": "string" },

     	"PC"  : { "type": "string" },

     	"BLD"  : { "type": "string" },

     	"UNIT"  : { "type": "string" },

     	"ROOM"  : { "type": "string" },

     	"SEAT"  : { "type": "string" },

     	"PLC" : { "type": "string" },

     	"PCN"  : { "type": "string" },

     	"POBOX"  : { "type": "string" },

     	"ADDCODE"  : { "type": "string" }}},

                                     

"geoLocation":{ "type": "object",

  "title":"Please refer to IETF RF3825",	   	"required":["index","LatitudeResolution","LatitudeInteger",

				"LatitudeFraction","LongitudeResolution",

				"LongitudeInteger","LongitudeFraction"],

	"properties": {

  	 	"index" : {"type":"string"},

		"LatitudeResolution" : {"type":"string"},

    	"LatitudeInteger" : {"type":"string"},

    	"LatitudeFraction" : {"type":"string"},

    	"LongitudeResolution" : {"type":"string"},

    	"LongitudeInteger" : {"type":"string"},

    	"LongitudeFraction" : {"type":"string"},

    	"AltitudeType": {"type":"string"},

    	"AltitudeResolution" : {"type":"string"},

    	"AltitudeInteger" : {"type":"string"},

    	"AltitudeFraction"  : {"type":"string"},

    	"Datum"  : {"type":"string"},

		"AzimuthType"  : {"type":"string"},

    	"AzimuthResolution"  : {"type":"string"},

    	"Azimuth" : {"type":"string"}}}	,

     	"MACAddress":{ "type":"string",

  			   "pattern": "(^([0-9a-fA-F]{2}-){5})[0-9a-fA-F]{2}"},

  			   

"locationType":{

   "title":"Please refer to IETF RFC4589",

    "enum":

 	["aircraft","airport","arena","automobile",

	"bank","bar","bicycle","bus","bus-station",

	"cafe","classroom","club","construction","convention-center",

	"government","hospital","hotel","industrial","library",

	"motorcycle","office","other","outdoors",

	"parking","place-of-worship","prison",

	"public","public-transport",

	"residence","restaurant",

	"school","shopping-area","stadium","store","street",

	"theater","train","train-station","truck",

	"underway","unknown",

	"warehouse","water","watercraft"  ]},

	"VSA":{ "title" : "Define VSAs here",	

  "description" : "Extend this object as necessary.",

	"type": "object",

		"properties":{}}

}}

 




[bookmark: _Toc257895188]Appendix B:  A WRIX-L WEB SERVICE 

A RESTful  approach [28] is recommended to promote scalability and client adoption. HTTP methods (GET, PUT, POST, DELETE, OPTION, HEAD) should be used and custom methods avoided. Resources, location objects or query results, MUST be a addressable. For a RESTful implementation, the server does not keep track of client state and each request made by a client is standalone. Scoping information SHOULD be contained within the URI path a a URI template can be used to define both the resource and scope.


Where possible, use SHOULD be made of HTTP’s inbuilt features such as compression support, partial or conditional GET, caching, results codes and authentication and security. No custom request or response headers are defined.


[bookmark: _Toc257895189]    	Operations Supported

The following operations SHOULD be supported for a basic WRIX-L web service.

- The Client can retrieve a full directory listing
- The Client can retrieve a specific directory object 
- URI(s) for child objects are returned when querying its parent.


The following feature SHOULD be supported by a standard WRIX-L web service.

- The Client can retrieve a delta directory listing

A fully featured WRIX-L web service MAY also include

- The Client can modify an existing directory object.
- The Client can obtain venue or access point status information
- The Client can set the scope of the objects returned
- The Client can set the scope of the attributes returned 

 
When implementing deltas, a mechanism that allows the receiving party to determine which objects have been deleted since the last delta request MUST be provided.

[bookmark: _Toc252112526][bookmark: _Toc257895190]     URIs

Any object in the directory SHOULD be accessible directly via a URI. The following URI template [19] MAY be used:


https://www.example.com/{ServiceId}/Directory/{DirectoryID}/{Object}/



Examples:

https://www.example.com/001/Directory/4310/  
https://www.example.com/001/Directory/4310/Venues/
https://www.example.com/001/Directory/4310/Venues/VenueID=70212
https://www.example.com/001/Directory/4310/Venues/NetworkID=1051
https://www.example.com/001/Directory/4310/AccessPoints/AccessPointID=123
https://www.example.com/001/Directory/4310/AccessPoints/ParentID=70212



[bookmark: _Toc257895191]    Error Notification

The following HTTP status codes, as defined in RFC2616 [8] should be returned in response to client requests. In addition, a <Result> field MUST be provided to return additional information. The calling system MUST refer to this field in addition to the HTTP status code to protect against any instance whereby a web server outage or reachability issue could cause unpredictable results.

		

		Status Code

			Description		



		100

		Continuation



		200

		OK



		201

		Created



		202

		Accepted



		304

		Not Modified



		400

		Bad Request



		401

		Unauthorized



		405

		Method Not Allowed



		414

		Request-URI Too Long



		429

		Too Many Requests



		500

		Internal Server Error



		501

		Not Implemented










[bookmark: _Toc257895192]Appendix C: 802.11u/IETF Location Type Mappings

The venue type as provided in WRIX-L is as per 802.11 Venue Group/Venue Type.
This is the venue type that the UE will see reported over the air via 802.11-2012/ANQP/GAS [6]

However, the RADIUS/Diameter AAA corresponding to User Equipment (UE) access at that venue will carry IETF location type [12]. To ensure consistent mapping between the two, the following mappings MUST be used. 

		Venue Group

		Venue Type

		Sub
Venue

		Description

		IETF Location Type



			0

		0

		

		Unspecified

		unknown



			0

		1-255

		

		Reserved

		other



			1

		0

		

		Unspecified Assembly

		public



			1

		1

		

		Arena

		arena



			1

		2

		

		Stadium

		stadium



		       1

		3

		0

		Unspecified Passenger Terminal

		public-transport



			1

		3

		16

		Airport

		airport,



			1

		3

		17

		Train Station

		train-station



			1

		3

		18

		Bus Terminal

		bus-station



			1

		3

		19

		Port

		public-transport



			1

		3

		20

		Motorway Service Station

		public



			1

		3

		21

		Truck Stop

		other



			1

		4

		

		Amphitheater

		arena



			1

		5

		

		Amusement Park

		other



			1

		6

		

		Place of Worship

		place-of-worship



			1

		7

		

		Convention Center

		convention-centre



			1

		8

		

		Library

		library



			1

		9

		

		Museum

		other



			1

		10

		

		Restaurant

		restaurant



			1

		11

		

		Theater

		theater



			1

		12

		

		Bar

		bar



			1

		13

		

		Coffee Shop

		cafe



			1

		14

		

		Zoo or Aquarium

		public



			1

		15

		

		Emergency Coordination Center

		government



			1

		16-255

		

		Reserved

		other



			2

		0

		

		Unspecified Business

		office



		       2

		0

		10

		Gymnasium

		other



		       2

		0

		11

		Health Club/Spa

		other



		       2

		0

		12

		Recreational Centre

		other



		       2

		0

		13

		Hair Salon/Barbers

		other



		       2

		0

		14

		Beauty Salon

		other



			2

		0

		15

		Laundromat

		other



			2

		1

		

		Doctor or Dentist office

		hospital



			2

		2

		

		Bank

		bank



			2

		3

		

		Fire Station

		government



		       2     

		4

		

		Police Station

		government



			2

		5

		

					 

		unknown



			2

		6

		

		Post Office

		other



			2

		7

		

		Professional Office

		office



			2

		8

		

		Research and Development Facility

		other



			2

		9

		

		Attorney Office

		office



			2

		10–255

		

		Reserved

		other



			3

		0

		

		Unspecified Educational

		school



			3

		1

		

		School, Primary

		school



			3

		2

		

		School,  Secondary

		school



			3

		3

		

		University or College

		school



			3

		4–255

		

		Reserved

		other



			4

		0

		

		Unspecified Factory and Industrial

		industrial



			4

		1

		

		Factory

		industrial



			4

		2–255

		

		Reserved

		other



			5

		0

		

		Unspecified Institutional

		other



			5

		1

		

		Hospital

		hospital



		

		2

		

		Long-Term Care Facility (e.g., Nursing home, Hospice, etc.)

		hospital



			5

		3

		

		Alcohol and Drug Rehabilitation Center

		hospital



			5

		4

		

		Group Home

		other



			5

		5

		

		Prison or Jail

		prison



			5

		6–255

		

		Reserved

		other



			6

		0

		

		Unspecified Mercantile

		bank



			6

		1

		

		Retail Store

		store



			6

		2

		

		Grocery Market

		store



			6

		3

		

		Automotive Service Station

		other



			6

		4

		

		Shopping Mall

		store



			6

		5

		

		Gas Station

		other



			6

		6–255

		

		Reserved

		other



			7

		0

		

		Unspecified Residential

		residence



			7

		1

		

		Private Residence

		residence



			7

		2

		

		Hotel or Motel

		hotel



			7

		3

		

		Dormitory

		hotel



			7

		4

		

		Boarding House

		hotel



			7

		5–255

		

		Reserved

		other



			8

		0

		

		Unspecified Storage

		warehouse



			8

		1–255

		

		Reserved

		other



			9

		0

		

		Unspecified Utility and Miscellaneous

		other



			9

		1–255

		

		Reserved

		other



			10

		0

		

		Unspecified Vehicular

		other



			10

		1

		

		Automobile or Truck

		automobile, truck



			10

		2	

		

		Airplane

		aircraft



			10

		3

		

		Bus

		bus



			10

		4

		

		Ferry

		watercraft



			10

		5	

		

		Ship or Boat

		watercraft



			10

		6	

		

		Train

		train



			10

		7

		

		Motor Bike

		motorcycle



			10

		8–255

		

		Reserved

		other



			11

		0

		

		Unspecified Outdoor

		other



		       11

		0

		7

		Provincial Park

		outdoors



		       11

		0

		8

		National Park

		outdoors



		       11

		0

		9

		Marine Park

		outdoors



			11

		1

		

		Muni-mesh Network

		other



			11

		2

		

		City Park

		outdoors



			11

		3

		

		Rest Area

		public



			11

		4

		

		Traffic Control

		other



			11

		5

		

		Bus Stop

		bus-station



			11

		6

		

		Kiosk

		store



			11

		7–255

		

		Reserved

		other





[bookmark: _Toc257895193]
Appendix D: USE CASES

Use cases associated with Wi-Fi roaming are listed below, along with the motivation for Service Providers exchanging the information in advance, where such information may also be carried in AAA, or over the air between the UE and AP.



		ID

		CATEGORY

		USE CASE

		ADDITIONAL INFORMATION



		1

		AUTHORISATION

		The HSP AAA makes an authorisation decision based on venue category

		Where 802.11u venue-info is not passed in RADIUS (e.g. via VSA) from the VNP to HSP and/or the full set of such categories are required verses IEEE RFC4589 PLC, then 802.11-2012 venue-info must be shared between service providers in advance.



		2

		AUTHORISATION

		The HSP AAA makes an authorisation decision based on country/region.

		Where Civic Location Profile is not forwarded in the RFC5580 Location-Data AND country information is not present in WISPr VSA 14122:1 Location-ID and 14122:2 Location-Name, a mapping between content, identified by ‘BillingID’, delivered in the RADIUS attribute identified by 'BillingAttribute' must be referenced by the HSP to find the corresponding WRIX-L location object and country.



		3

		AUTHORISATION

		The HSP AAA makes an authorisation decision based on Access Network Type

		



		4

		BILLING

		Sessions/Events are rated according to venue category.

		Where 802.11-2012 venue-info is not passed in RADIUS (e.g. via VSA) from the VNP to HSP and/or the full set of such categories are required verses IEEE RFC4589 PLC, then venue-info must be shared between service providers in advance.



		5

		BILLING

		The HSP is able to identify the Venue, Country in CDRs

		Where 802.11-2012 venue-name  is not passed in RADIUS (e.g. via VSA) from the VNP to HSP AND Civic Location Profile is not forwarded in the RFC5580 Location-Data AND venue or country  information is not present in WISPr VSA 14122:1 Location-ID and 14122:2 Location-Name, a mapping between content, identified by BillingID, delivered in the RADIUS attribute identified by 'BillingAttribute' MAY be referenced by the HSP to find the corresponding WRIX-L location object.



		6

		BUSINESS

		The HSP assesses commercially the roaming footprint provided by the VNP 

		The HSP is able to accurately estimate the value of the roaming footprint to its users.



		7

		BUSINESS/

OPERATIONS & SUPPORT

		The HSP determines precisely the network access capabilities provided at each location.

		



		8

		BUSINESS/

OPERATIONS & SUPPORT/

USER EXPERIENCE

		The HSP can determine whether a hotspot is outdoors or indoors

		



		9

		DATA QUALITY

		An error in the venue hierarchy is detected.

		Data showing unlikely nesting combinations e.g. Stadium in a café, or café in a café can be detected and fixed. A venue of the same name as the parent venue. A venue nested in a venue with conflicting location. 



		10

		LOCATION

DISCOVERY

		The HSP is able to determine UE location.

		If the UE reports BSSID, SSID/HESSID, an HSP server is able to determine location by reference to the directory. 



		11

		LOCATION

BASED

SERVICES

		The HSP delivers advertisements appropriate to the user's current and next location and with reference to the venue.

		The BSSID may provide a key to precise location where other means of location determination are not available to the UE e.g. within venue, where no layer 3 connectivity is yet available to UE.



		12

		NETWORK DISCOVERY

		A user is not directed to a hotspot which is in-operative, or else is warned of possible service problems.

		Support for temporary outages i.e. where there may be some performance benefit in not deleting the venue object or where the user may wish to attempt a connection.



		13

		NETWORK DISCOVERY

		The user is guided to hotspots with certain QoS profiles

		



		14

		NETWORK DISCOVERY

		A user is directed only to hotspots of a category included in their roaming service.

		Venue-Info is available over the air via 802.11-2012 at the hotspot, but the category information is needed prior to the user being at the hotspot.



		15

		NETWORK DISCOVERY

		A user is directed to a hotspot or wired access point

		 



		16

		NETWORK DISCOVERY

		A user is not directed to an access point which is in-operative.

		 



		17

		NETWORK DISCOVERY

		A user is directed to a hotspot which supports specific services, or specific behaviour (e.g. content filtering)

		



		18

		NETWORK SELECTION

		The UE makes a network selection decision based on venue category

		Provisioning of network selection policy on UE/App. May not be applicable for  HS2.0 networks, where UE can make a selection based on ANQP Venue-Info.



		19

		NETWORK SELECTION

		The UE makes a network selection decision  based on current country/region

		Provisioning of network selection policy on UE/App. May not be applicable for  HS2.0 networks, where UE can make a selection based on ANQP Venue-Info.



		20

		NETWORK SELECTION

		The UE/app prioritises networks with certain QoS profiles.

		



		21

		NETWORK SELECTION

		The HSP updates UE or smart client policies with currently supported SSID and information needed for access.

		Necessary to identify network as available to roam on to non Passpoint or non 802.11u networks.
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		NETWORK SELECTION

		The UE’s WFA HS2.0 MO, ANDSF MO or OS proprietary MO/profile/network configuration is provisioned with the necessary information to enable network selection.

		This relates to building of the (e.g. ANDSF) policy for the UE. 
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		NETWORK SELECTION

		The UE’s WFA HS2.0 MO, ANDSF MO or OS proprietary MO/profile/network configuration location context can be defined.

		This relates to building of the (e.g. ANDSF) policy for the UE. In particular, the ability to define areas in which to apply the policy.



		24

		OPERATIONS & 

SUPPORT

		The HSP can investigate  a WiFi access service fault on a specific AP within the venue context.

		



		25

		USER 

EXPERIENCE

		A user/UE at a venue is presented with HSP defined assets (text, logos) at visited network captive portal, e.g. VNP or hub receives data.

		



		26

		USER

EXPERIENCE

		A user/UE is able to view details of the business  operating at the venue prior to visiting the venue.

		



		27

		USER EXPERIENCE

		A user/UE at an out of operation location can take appropriate action e.g. warn, ignore AP.

		Although HS2.0 provides the ANQP WAN Metrics element, this is not sufficient to fully determine the AP service status. In addition the VNP and HSP view of AP status may conflict i.e. if there is an outage corresponding to one OI only, no mechanism exists to convey the hotspot is down to one roaming partner. 



		28

		USER EXPERIENCE

		A user is directed to a hotspot or wired access point represented in his/her own language

		Localisation Support
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Adrian Stephens
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Dear Adrian,

| am authorized to grant permission to use the material in connection with the IEEE Project noted below,

including public review of the material.

P802.11 Wireless LANs and its amendments.

WRIX-L, version 2.0, dated 31 March 2014, Wireless Broadband Alliance
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Thank you for your attention to this matter. | look forward to hearing from you soon.

Sincerely,

Tiago Rio Machado Rodrigues
Senior Director - PMO & Membership Services
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The WBA Roaming Enhancements project team is in the process of updating its Wi-Fi Hotspot Location standard guidelines for carriers (WRIX-L – see document in attach). 


In working with Latitude/Longitude, the group opted to align with IEEE's 802.11. As the team was filling out the examples on the Appendix, they realized it wasn't as completely intuitive as expected. Specifically, IEEE starts with the values that IETF defines in RFC 3825. That's the same RFC used for the conveying geolocation profiles in RADIUS's location objects (RFC 5580). IETF defines each field (latitude and longitude) as a single 34-bit fixed point 2's complement value, with 9 bit integer (1 of which is used for the sign), and 25 bits fraction.


IEEE builds on top of this, but defines 2 fields for each value. For example, latitude itself is broken up into 2 fields. IEEE then takes the 9-bit integer portion, and the 25-bit fractional portion, sign extends each one to 32-bits, and then uses each 32-bit signed value as an integer to populate its own fields. 


WBA team appreciates any support from 802.11 Group in this topic, including the exchange of more information about the conversion model and how to align with our own Hotspot location WRIX-L standard.
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