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Introduction 
The WLAN/3GPP Radio Interworking SID [1] has identified, during the last RAN2#81 meeting that: 

1. the solutions should reduce or maintain battery consumption (eg due to WLAN scanning/discovery) and

2. the solutions should improve performance(WLAN interworking should not result in decreased but preferable in better user experience). 
In this contribution we consider the second scenario captured in the email discussion of 81#30[1]: collocated deployment. In this scenario RAN level information exchange between eNBs and APs may be possible via non-standardized internal interface.

We propose a generic solution that allows a minimization in the steps that a WLAN UE needs to take before it successfully attaches into a WLAN network. We also identify a list of parameters that may be important for the WLAN UE in selecting a specific AP. Although the proposed solution is presented for the co-located scenario, it may also be considered to be used in a standalone deployment identified by Scenario 1 from the email discussion of 81#30[1].
Connecting to a IEEE 802.11u WLAN 
IEEE 802.11u[5] GAS (Generic Advertisement Service) is a Layer 2 transport mechanism which allows advertisements between a mobile device and a server in the network prior to authentication. The access point is responsible for relaying mobile device’s queries to a server in the carrier’s network and for delivering the server’s response back to the device.
IEEE 802.11u[5] ANQP(Access Network Query Protocol) is a query and response protocol that uses GAS as a transport to discover a range of metadata from the access point. 
An IEEE 802.11u device executes the following steps in establishing connectivity:

1. The device scans for hotspots available.

2. The device and the network GAS provide for Layer 2 transport of advertisement frames between the device and a server in the network prior to the authentication phase.

3. ANQP is used to discover different features and available services of the network.

4. The device proceeds to the authentication process. 
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Figure 1: 802.11u Connectvity(GSMA TS 22 v1.1[6])
There are various ANQP and GAS entries that can be beneficial for network discovery and selection. We hereby present these items:
	Information
	source
	Length (bytes)
	NS related mainly for
	Description

	Venue Name
	ANQP
	6 - 65540
	
	Zero or more venue names associated with the BSS

	Emergency Call Number
	ANQP
	4 - 65540
	
	List of emergency phone numbers

	Network Authentication Type
	ANQP
	4 - 65540
	operator, UE
	List of network authentication types

	Roaming Consortium List
	ANQP & GAS
	4 - 65540
	operator
	Consortium and/or SSPs networks accessible via AP

	IP Address Type
	ANQP
	5
	operator
	IP address version and type to be allocated to the UE

	NAI Realm List
	ANQP
	6 - 65540
	
	NAI realms corresponding to SSPs or other entities whose networks or services are accessible via this AP

	3GPP Cellular Network
	ANQP
	4 - 65540
	operator
	PLMN list of 3GPP networks accessiable through AP

	AP geospatial location
	ANQP
	22
	UE, operator indirect 
	Location coordinates and resolution (lat/long/alt) of AP

	AP Civic Location
	ANQP
	4 - 65540
	
	Postal address of AP

	AP Location Public Id. URI
	ANQP
	4 - 65540
	
	URI reference to where location information for the AP 

	Domain Name List
	ANQP
	4 - 65540
	
	Domain name(s) of the entity operating the network

	Emergency Alert Id. URI
	ANQP
	4 - 65540
	
	URI for EAS message retrieval

	Emergency NAI
	ANQP
	4 - 65540
	
	Identity string used for emergency access requests

	ANQP Vendor-Specific list
	ANQP
	4 - 65540
	
	Vendor-Specific information not defined in standard

	Venue info
	GAS
	2
	UE, operator
	Group and Type of venue where the AP is located

	Extended Capabilities info.
	MAC
	variable
	operator
	Bitmap identifiying features supported by AP


Providing ANQP Information through RAN 
In RAN2-#81 meeting, various contributions [2]

 REF _Ref349235345 \r \h 
[3]

 REF _Ref352848374 \r \h 
[4]observed that co-located H(e)NB/APs are common in operator deployments and RAN level information exchanged between (e)NBs and APs may be possible via non-standardized interfaces in this deployment. Additionally, in the email discussion [81#30] after RAN2-#81, some companies further indicated that even if (e)NBs and WLAN APs are not co-located, some non-standardized interfaces may still be employed by the operator in order to facilitate exchange of information between (e)NBs and APs. 

Observation 1: When interworking with WLAN APs deployed and controlled by cellular operators, (e)NBs are likely to have several means to acquire information about the APs in their vicinity. This also includes the information provided through interaction with the WLAN ANQP Server. Providing this information to a connected mode UE through a query/response RAN mechanism may benefit the UE in both 1) reducing the overall latency of the WLAN connection process and 2) by reducing the power consumption by simplifying the connection to the WLAN. 
Proposal 1: RAN2 is requested to consider that providing a WLAN UE with ANQP parameters that are associated with a WLAN AP can improve both the UE power consumption as well as user experience.
Proposal 2: RAN2 is requested to discuss the means to provide ANQP parameters to the UE devices by using a query/response mechanism at the RAN level.
Conclusion 
RAN 2 is requested to take into consideration Proposal 1 and 2 and capture the results in the TR.
Proposal 1: RAN2 is requested to consider that providing a WLAN UE with ANQP parameters that are associated with a WLAN AP can improve both the UE power consumption as well as user experience.
Proposal 2: RAN2 is requested to discuss the means to provide ANQP parameters to the UE devices by using a query/response mechanism at the RAN level.
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