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1. Introduction

RAN2#90 discussed how WLAN selection and mobility should be performed and reached the following agreements [1]:

· The eNB provides the UE with a group of APs (e.g. by SSID, HESSID or BSSID) among which WLAN mobility mechanisms apply while still supporting aggregation, i.e., the UE may perform mobility transparent to the eNB

· UE mobility across such groups of APs is controlled by the eNB e.g. based on measurement reports provided by the UE.

The first option is intended to allow a UE-based mobility where UE can select and associate an AP without involving eNB in this decision. The second option is intended to give eNB control of the AP selectin process during mobility. We will call these options as Network-Assisted and Network-Controlled respectively
In this contribution, we discuss details of the above two options and provide proposals towards the completion of the design. 

2. Discussion
Since LTE/WLAN aggregation only works in RRC_CONNECTED state, the WLAN selection and mobility should only be considered in this mode. We note that this may not be true for Interworking Enhancement where the UE can still use WLAN offloading (e.g. Rel-12 RAN rules) in IDLE mode.

Proposal 1: For LTE/WLAN Aggregation, WLAN selection and mobility procedures are only specified for RRC_CONNECTED state. 

Agreed Option 1 (“Network-Assisted”):

The Network-Assisted method is similar to the AP selection Release-12 WLAN/3GPP Interworking in the sense that the AP selection is done by the UE in part based on the information provided by the eNB. Release-12 also provides rules and thresholds to help UE make this decision, which will not be used in LWA.

A call flow for the Network-Assisted method is as follows:
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Figure 1 Call Flow for Network-Assisted WLAN Selection
1. The network (eNB) provides information about the WLAN networks supporting aggregation and/or interworking using the WLAN identifiers.
2. The UE updates RRC Configuration to include WLAN identifiers
3. UE selects an AP within the WLAN networks indicated by the eNB

4. UE associates with the selected AP

5. UE notifies the eNB of association with this AP if configured the eNB for this report. If not configured, the eNB is expected to receive this indication from WLAN.
6. eNB enables Aggregation with this AP
7. eNB updates RRC Configuration to enable Aggregation for selected bearer(s)
8. UE reconfigures and responds to the eNB

We note that steps 1-2 only need to be done for the initial AP selection and the mobility in WLAN whose identifiers are signaled in step 1 happens without these steps. The eNB can update the WLAN identifiers at any time via RRC Reconfiguration if necessary.
Proposal 2: Call Flow in Figure 1 should be captured in stage-2 for the agreed first solution (“Network-Assisted”) in RAN2#90.

Agreed Option 2 (“Network-Controlled”):

For the Network-Controlled method, the underlying assumption is that eNB will be in control of the mobility. As it was argued in [OUR #90 paper], a direct imitation of intra-LTE mobility to WLAN has many disadvantages by disabling the built-in WLAN optimizations and systems for mobility, causing additional signaling and latency, and creating significant burden at the eNB to manage the mobility of another RAT. This will also cause performance loss of the aggregation as wrong and delayed mobility decisions will impact the user plane. Therefore, it is necessary to find a solution which can provide eNB control without significantly disrupting the current WLAN mobility.
One advantage of Network-Controlled method is that the eNB can have information about the WLAN network which is not available to an individual UE. This is possible if eNB can gather more statistics from nearby APs which are not broadcasted over WiFi. For example, eNB can determine the load more accurately and hence select a better candidate for the target AP. Another advantage is that eNB can start data path switching early if it selects the target AP. Given that, it is reasonable to agree that the final decision for the AP selection should be done by the eNB in Network-Controlled method.
Proposal 3: In the second solution agreed in RAN2#90 (“Network-Controlled”), the eNB should determine the target AP for WLAN mobility.
In many WLAN deployments, it is likely that the UE will be in the coverage of several APs. Among these, “suitable” candidates should be signaled by the UE to the eNB for the final selection of one. The UE should also include measurements (e.g. RSSI) and other information (e.g. BSS load) which can be obtained from WLAN.
There are two main options for the selection of “suitable” APs:
1. This is determined by the UE as is currently done in WLAN mobility where, based on internal and WLAN network implementation, the UE scans and finds new APs when the performance under the current AP is not satisfactory.

2. The eNB configures measurement events and reporting similar to 3GPP ones and the UE determines the “suitable” APs based on this configuration.

The first option has the least impact on current WLAN implementations and will have the least disruption on WLAN mobility optimizations and thus will provide better performance. Therefore, it should be the preferred option. 
Proposal 4: In the second solution agreed in RAN2#90 (“Network-Controlled”), the UE will determine “suitable” APs which match the WLAN identifiers provided by the eNB. The UE will signal the identities of these APs along with WLAN measurements and, if available, other WLAN broadcasted information.
An intermediate option between the above is where the eNB provides thresholds (e.g. for the Beacon RSSI) which control the triggering of selecting new APs at the UE. For example, the UE is only allowed to look for new APs if the current serving AP Beacon RSSI level is below a threshold. If such methods are adopted, a very important target should be to minimize the amount of new “scans” for new APs at the UE since this is a very costly procedure in terms of time and power and will diminish the performance of aggregation as well as increase UE power consumption.

A call flow for Network-Controlled method based on above proposals is as follows:
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Figure 2 Call Flow for Network-Controlled WLAN Selection
1. The network (eNB) provides information about the WLAN networks supporting aggregation using the WLAN identifiers.

2. The UE updates RRC Configuration to include WLAN identifiers
3. UE sends measurement reports for APs according to the measurement configuration

4. eNB selects one of the reported APs 

5. eNB communicates with WLAN to add the selected AP

6. eNB requests the UE to connect to this AP with the selected bearer(s) for aggregation
7. UE reconfigures and responds to the eNB

8. UE associates with this AP

9. UE notifies the eNB of association with this AP if configured the eNB for this report. If not configured, the eNB is expected to receive this indication from WLAN.
3. Conclusions and Proposals
In this contribution, we discussed WLAN selection and mobility and propose the following:

Proposal 1: For LTE/WLAN Aggregation, WLAN selection and mobility procedures are only specified for RRC_CONNECTED state. 
Proposal 2: Call Flow in Figure 1 should be captured in stage-2 for the agreed first solution (“Network-Assisted”) in RAN2#90.
Proposal 3: In the second solution agreed in RAN2#90 (“Network-Controlled”), the eNB should determine the target AP for WLAN mobility.
Proposal 4: In the second solution agreed in RAN2#90 (“Network-Controlled”), the UE will determine “suitable” APs which match the WLAN identifiers provided by the eNB. The UE will signal the identities of these APs along with WLAN measurements and, if available, other WLAN broadcasted information.
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