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1. Use Cases
1.1 #1 (3D Printer)
Entering a new hotel for the first time, you wish to find a WLAN that supports a 3D printer to quickly fabricate a new lock mechanism for a sales meeting.

The hotel has 6 WLANs, 5 of which either require payment or pre-arranged credentials.  You notice that the 6th WLAN is advertised as being a free network belonging to the hotel, which you are unsure about.

You wish that your STA could determine which (if any) of the WLANs support the 3D printer (possibly with associated cost information), prior to paying or registering for credentials
1.2 #2 (Sports Event)
Whilst travelling you want to catch up on some sports events.

You prefer to watch some free edited highlights or perhaps pay for a high quality match. Your current contract with the mobile operator “Gamma-plex” will not allow this service, so you need to discover another WLAN that can and what the offerings are.  There are many WLANs around, but its not obvious what video services are available at each one.
1.3 #3 (Software Update)
You own a slightly unusual software defined multi-mode radio (originally purchased in Zaire) that has a un-reliable Bluetooth module in it and you want to download some new software for it.

You really need this urgently, so cost is not important, just speed of delivery to fix the issue.

You are surrounded by 7 WLANs and quickly need to know which one can provide a VPN connection through to an SDR module provider for your specific multi-mode radio and be billed in Singapore dollars.
1.4 #4 (Hotel case 1 - discovering, through an AP, the services that are directly provided by the AP)

You enter IEEE meeting hotel and want to find a printer

You notice that there are three WLANs in the hotel with “xxx Printer” SSID

1. The hotel printer (free for hotel guest and 24/7 availability)

2. The FedEx/Kinko’s Office printer (not free; but has richer features such as 3D; available 6am-10pm for pickup; can do FedEx) 

3. The printer in the IEEE staff office (located in a secured environment, available 9am-5pm to non-IEEE-staff)

You are not an IEEE staff, and

A. It is 1pm.  You are sensitive to IT security. 

B. It is 9pm. You want a high-quality print-out and cost is not an issue.

C. It is 11pm.  You are sensitive to costs.
1.5 #5 (Hotel case 2 - discovering, through an AP, the services that are provided by devices associated with the AP)

You enter IEEE meeting hotel and want to find a printer

You notice that there are two WLANs in the hotel

1. The hotel WLAN, with two printers associated with

The hotel printer (free for hotel guest and 24/7 availability)

The printer in IEEE staff office (located in a secured environment, available 9am-5pm to non-IEEE-staff)

2. The FedEx/Kinko’s Office WLAN with one printer associated with (not free; but has richer features such as 3D; available 6am-10pm for pickup; can do FedEx) 

You are not an IEEE staff, and

A. It is 1pm.  You are sensitive to the security. 

B. It is 9pm. You want high-quality print-out and cost is not an issue.

C. It is 11pm.  You are sensitive to costs.
1.6 #6 (Airport case)

You are at an airport terminal.  You want to download a movie to watch it later on the flight. 

There are plenty WLANs around.  

The free airport WLAN is too slow for you to download the movie before your boarding time.

Another WLAN, ran by a bar located at the terminal, charges a premium for Internet access, but offers descent throughput that allows you to download your movie in time.

Another WLAN, ran by a bookstore located at the terminal, offers movie download service and charges on a per-view base.

1.7 #7 (Access Network Discovery and Selection Function)

A user is roaming and does not want to get pricy data access over the cellular connection

The user enters a location where the user’s home operator can offer a decently priced deal to get data over a WLAN roaming agreement

The user’s device discovers the WLAN access that can provide the service and obtains a new operator’s policy where local WLANs are indicated as a preferred access for the data service
The device selects and connects to the indicated WLAN, and data services are now accessed through this WLAN
Note: The use case can also be applicable to WLAN-only devices.
1.8 #8 (Jane in shopping mall)

Jane is doing some shopping in a mall.  Instead of entering stores one by one on foot to find some good deals, she receives, on her mobile device, the mall directory information (such as stores’ names and locations) as well as the special offers associated with each store.  The information is broadcasted by the AP deployed by the mall operator.
1.9 #9 (Discovery services before association)

John  enters a hotel and wants to find a WLAN that supports a 3D printer.

 There are 5 WLANs in the hotel, but not obviously what services they provide and the parameters of their services, such as price, service time, admission control etc.

 John sends out request of “printer” service, then APs of these WLAN response his request.

 Finally, John chooses a WLAN to do his print task.
1.10 #10 (Public Transit Agency)

The client is interested in specific services rather than devices (like a printer) that are available from the network the AP is attached to. It may not be an external network- it may be a network wholly owned and operated by an agency.

For example, a public transit agency installs several APs in a joint subway/bus transfer station. They have installed a server on that network that accepts connection protection requests from travellers ( a concept where a bus or train might be held a few minutes so if one is running late, connections won’t be missed). They also provide schedule information.

This is from a use case we put into TGai (since there will be a large number of travellers trying to associate at the same time), but there is no mechanism to let the travellers know that these services are available on the infrastructure.
1.11 #11 (Local information service for Augmented Reality in Arboretum)
John is walking through a path in an arboretum and becomes curious about a tree in his sight.
He opens an AR browser on a smartphone for local information service and focuses on the tree.
On the screen of smartphone, he can read the name of the tree and where the tree originated from without getting close to the tree to see a sign or QR code tagged on the trunk.
He starts to surf internet from an URL given.

1.12 #12 (Local information service in a office for Augmented Reality)
John tags on the fridge in the office for his milk, but with a expiry date for cleaner by taking a picture in front of fridge.
Ann setups printer for his smartphone by AR browsing without pressing buttons on the printer or reading office manual and chooses it on AR to print.

Bob focuses his smartphone on TV to look a channel guide without turning on.
When Jane enters the office, she gets ideas what’s happening by receiving three local information tags, one for fridge, another for printer and the other for TV.
2. Requirements

(From use case #7)

· ANDSF is an important ISD protocol which enables discovery and usage of “mobility services,” which is arguably the main IP-network service offered by cellular networks.
· Known gaps exist when ANDSF is used with existing 802.11-based systems (i.e. WiFi systems)
· The SG should examine the issues highlighted in detail to understand whether these are in scope for 802.11. If so, the scope of the proposed amendment produced by SG should include closing these gaps. 
 (From use case #8)

· AP indicates, in the beacon, that it is an information provider and advertises the categories of information that it provides and the corresponding broadcasting schedule.

· AP further broadcasts details of one or more different categories of information at a time, based on the broadcasting schedule.

· A STA can selectively receive a particular category of information that it wishes to received, maybe based on the inputs from the end user.

· Need to specify a list of service/information categories and related attributes.

· Need to extend the Beacon frame to advertise service information.
(From use case #9)

· STA indicates, in the probe request, the information or service that it is looking for, maybe with the inputs of the end user via an application

· AP receives this scanning and check local services information, and if having such information or supporting such service, sends probe response with information of the service or information that it has or supports.

· STA receives information of existing WLANs and based on user’s preference (e.g. time, charge, quality etc.) choose one to associate with.

· Need to specify a list of service/information categories and related attributes.

· Need to extend the Probe Req/Rep frames to carry service information.
(From use case #11)

· STA providing information prepares image feature fits in a beacon frame with a tag of an object.
· STA submits information to AP in a probe request or by post-association method.
· AP accepts local information from information provider.
· AP broadcasts local information with images in beacon fames in schedule.
· STA recognizes local information in beacon frames and keep them in memory. 
(From use case #12)

· Beacon frames or pre-association frames need to be specified to contain local information.
· Local information includes object/service types and related attributes.
· memo just for general object.
· printer setup attributes for printer.
· Locality lessens security concerns but simple security model for protecting AP from digital graffiti is required.
· AP needs to be extended to use a dedicated message server.
· In a busy area, stopping of local information service and broadcasting bare beacon frames is required for traffic control.
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