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1. Introduction
The discussion has been initiated on LTE/WLAN aggregation CP and UP architecture, however the methods for the WLAN AP selection is not touched so far, which is an important and basic issue for the aggregation CP. This contribution evaluates two possible methods, i.e. UE selecting AP or network selecting AP, and gives our preference, and further provides a typical procedure of AP selection for RAN2 discussion.
2. Discussion
2.1   Methods for WLAN AP selection
There are two possible methods for WLAN AP selection,

· Alt 1 -  UE selects AP and informs network

· Alt 2 -  Network selects AP and informs UE

Below the Pros and Cons of these two methods are evaluated and compared.

· Alt 1

Pros:
· No service interruption when bearer offloading to WLAN
The UE can first setup the association with the target AP selected by itself, and then inform the serving eNB. After the eNB and UE complete the aggregation reconfiguration, the data could be offloaded to WLAN RAT immediately.  Consequently,  there is no service interruption when performing data offloading into WLAN.
Cons:
· The selection decision is made by unreliable devices and out of the control of operators.

It is well known that in the mobile telecom system (either 2G, 3G or 4G) the network is reliable, however on the contrary the UE is not. Considering this common understanding, from the network operational point of view, the method of AP selection by UE is not reliable, e.g. the UE may not comply the policy indicated by upper layer or may only consider the strength of Wifi beacon signal but not the BSS load when selecting AP.  Furthermore, this method is out of control of operators.
· Alt 2

Pros:

· It enables the operators better control on the aggregation operation. 

· The decision of AP selection is made by the reliable network node, which complies with the design principle of LTE system, i.e. network-controlled.

In the justification part of the WID[1], one benefit of LTE/WLAN aggregation is stated as below,

The reliable LTE network can be used as a control and mobility anchor to provide QoE improvements, minimize service interruption, and increase operator control.

According to this statement, the desired benefits could be obtained only if the LTE network acts as the control anchor. By this means, operators can make better control on the aggregation decision and operation.

Furthermore, Alt 2 complies with the design principle of LTE system, e.g. many important functions/features are network-controlled, including Handover, Load Balancing and Dual Connectivity etc. For all these features the decision is made by network(eNB) based on necessary information from UE and/or other network elements, and then the command is sent to UEs to trigger the related operation. Thus, for the LTE/WLAN aggregation it is beneficial that such principle is adopted.
Cons:

· Possible service interruption when bearer offloading to WLAN
If the UE doesn’t associate to the target AP specified by the network before reception of aggregation request, it would take some time, e.g. several seconds, for the UE to setup association with this AP. As a result, for 2C bearers, there would be service interruption when switched from LTE Uu interface to WiFi. However, there are potential optimisation methods to resolve this issue. For example, after selecting appropriate AP, the eNB can first send a notification to UE to setup association with the specified AP, if not yet; and only if the association succeeds, would the eNB trigger aggregation reconfiguration for the UE. Consequently, there would be no service interruption for 2C bearers, hereby the issue is eliminated.
Summary:
Based on the above pros and cons evaluation on the two methods, we suggest adopting Alt 2, i.e. network selecting WLAN AP for aggregation.

Proposal 1: Adopt the method of network selecting AP for aggregation.
2.2   Procedure of WLAN AP selection

Based on the alternative of network selecting WLAN AP, a typical procedure of WLAN AP selection is illustrated as follows,
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Figure 1 -  Procedure of WLAN AP selection
1)  The eNB configure the UE WLAN related measurement parameters, e.g. AP ID list and measurement thresholds etc.

2)  According to the measurement configuration, UE performs WLAN measurement.
3)  If the WLAN measurement result meets the configured thresholds, UE triggers Measurement Report.
3bis)*  The eNB can obtain BSS load information etc. via network interface, e.g. Xw, if available.
*Note: There is no fixed order between step 3 and 3bis.
4)  Based on the WLAN measurement result, the eNB selects the appropriate AP and bearers to perform aggregation.
5)  The eNB sends aggregation request to UE, including the selected AP ID and the ID of bearers for aggregation.
6)  Upon reception of the request, the UE could coordinate with the upper layer about the relevant aggregation operation, e.g. the AP ID and DRB ID specified by network are sent to the upper layer, which checks these information with user preference and/or ANDSF policy and then replies the checking result to the AS layer.
7)  Then based on the outcome of checking from upper layer, the UE decides to accept or reject the aggregation request from network, and replies corresponding response

8)  If accepted, the UE initiates association with the specified WLAN AP, if not associated yet.

Proposal 2: RAN2 discusses the signaling procedure for the WLAN AP selection and aggregation decision and takes above procedure as way forward.

3. Proposal
In this contribution, two methods for WLAN AP selection are evaluated, and further an example signaling procedure for AP selection is illustrated based on the alternative of network selecting AP.  Then the following proposals are provided,
Proposal 1: Adopt the method of network selecting AP for aggregation.

Proposal 2: RAN2 discusses the signaling procedure for the WLAN AP selection and aggregation decision and takes above procedure as way forward.
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