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1 Introduction
WLAN network under-utilized and users accessing to overloaded WLAN network are two of the main issues to be addressed in this SI. Both issues are related to WLAN network selection and a number of companies think that WLAN network selection is the most urgent issue to be discussed in RAN2#81bis meeting.
In this contribution we analyze the possible approaches for WLAN network selection enhancement aiming to improve user’s experience. As a first step to identify solutions, we propose to capture in the TR a simple description of these approaches and their key differences.
2 Discussion and proposal
According to the SID, the SI should identify solutions that enable WLAN to be included in the operator’s cellular Radio Resource Management and take into account information such as radio link quality per UE, backhaul quality, load, etc for both cellular and WLAN accesses.
The SID also says that “On-going SA2 WLAN related study items and potential CN impact of the above enhancements shall be taken into account”. Since ANDSF functionality has already specified in SA2 specifications, we take UE’s ANDSF capability into account when we analyze the potential solutions for WLAN network selection enhancement here.
We analyze the potential approaches for idle and connected UEs taking into account the information exchange, mobility triggers and the use of ANDSF in the table below.
Table 1: Approaches for WLAN network selection enhancement
	UE state
	Approach
	Description

	Connected

(RRC_CONNECTED,
CELL_DCH,
CELL_FACH,
CELL_PCH or
URA_PCH)
	RAN-triggered
	Information exchange
a) the UE reports WLAN related information to the RAN (e.g. AP load if known by the UE, UE WLAN capability, WLAN signal quality etc).

b) if the UE is configured with ANDSF, the RAN obtains the UE ANDSF information from the CN or from the UE

Mobility procedure
1) the RAN decides when it wants the UE to connect to a certain WLAN and indicates it to the UE

2) upon reception of the RAN indication, the UE follows RAN decision (if there is a conflict with the ANDSF policy, the UE follows the decision from the RAN)

	
	UE-triggered RAN-controlled
	Information exchange
a) the UE reports WLAN related information to the RAN (e.g. AP load, UE WLAN capability, WLAN signal quality etc).

b) if the UE is configured with ANDSF, the RAN obtains the UE ANDSF information from the CN or from the UE

Mobility procedure
1) upon an internal trigger in the UE (e.g. due to user action, ANDSF policy, etc) the UE requests WLAN connection to the RAN
2) the RAN selects a WLAN and indicates it to the UE or indicates to the UE to not connect to WLAN

3) upon reception of the RAN indication, the UE follows RAN decision (if there is a conflict with the ANDSF policy, the UE follows the decision from the RAN)

	
	UE-triggered RAN-assisted
	Information exchange
a) the RAN provides assistance information (e.g., 3GPP network load, WLAN AP load, network selection policy etc.)

Mobility procedure
1) upon an internal trigger in the UE (e.g. due to user action, ANDSF policy, etc) the UE decides to which WLAN to connect based on information provided by RAN and on ANDSF policy (if available) 

	Idle
	RAN-triggered
	Whenever WLAN related information changes or upon paging, the UE establishes the RRC connection and follows the RAN-triggered approach.

	
	UE-triggered RAN-controlled
	Whenever WLAN related information changes or upon an internal trigger in the UE (e.g. due to user action, ANDSF policy, detection of another AP/CSG cell etc) to prefer 3GPP or another WLAN or upon paging, the UE establishes the RRC connection and follows the UE-triggered RAN-controlled approach.

	
	UE-triggered RAN-assisted
	The UE follows the UE-triggered RAN-assisted approach based on RAN assistance information broadcast or obtained during a previous RRC connection.


Note: Information exchange may be performed together with the mobility procedure.
For a connected UE, if the UE has ANDSF capability and ANDSF policy is available (preconfigured in the UE or received from the ANDSF server), in the RAN-triggered and the UE-triggered RAN-controlled approaches, the ANDSF policy should be provided to the RAN so that it can be taken into account when making mobility decisions. In the UE-triggered RAN-assisted approach, the UE makes mobility decision by itself based on RAN and AP information which is broadcast or obtained by dedicated signaling.

For an IDLE mode UE, the UE may be connected to WLAN already. For simplification, it may be sufficient for the RAN to send some assistance information (e.g. WiFi AP whitelist and/or blacklist) based on RAN/AP load, and rely on the UE makes offload decision according to the assistant information and the ANDSF policy, if supported and available. If operators prefer that WLAN network selection to be completely under RAN control, then the RAN-triggered or the RAN-controlled UE-triggered approach should be followed by connected UEs and idle UEs should follow the same approach and connect before any decision to disconnect from the current WLAN or connect to a new WLAN.
Table 2: Key differences of approaches for WLAN network selection enhancement
	UE state
	Approach
	Observations

	Connected

(RRC_CONNECTED,
CELL_DCH,
CELL_FACH,
CELL_PCH or
URA_PCH)
	RAN-triggered
	- allows full 3GPP network control of WLAN mobility taking into account all 3GPP network conditions

- allows taking into account any UE  information (history, profile, etc)

- can trigger (dis)connection to WLAN at any time
- requires the UE to report WLAN measurement events

	
	UE-triggered RAN-controlled
	- allows full 3GPP network control of WLAN mobility taking into account all 3GPP network conditions

- allows taking into account any UE  information (history, profile, etc)

- can trigger (dis)connection to WLAN when requested by the UE
- requires the UE to report WLAN measurements

	
	UE-triggered RAN-assisted
	- taking into account 3GPP network conditions requires new parameters to be standardized and provided to the UE

- taking into account UE-specific information (history, profile, etc) requires new parameters to be standardized

- all UEs with the same parameters will behave in the same way

- cannot trigger start of end of offloading to WLAN 

	Idle
	RAN-triggered
	- same properties like in connected state

- need to connect to the 3GPP network to report WLAN measurement events

	
	UE-triggered RAN-controlled
	- same properties like in connected state

- need to connect to the 3GPP network to report WLAN measurement events / (dis)connect to WLAN 

	
	UE-triggered RAN-assisted
	- same properties like in connected state


Proposal: Capture tables 1 and 2 into the TR for WLAN network selection enhancement.
