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1. Introduction

For both LTE/WLAN Aggregation and Interworking Enhancement, it has been generally accepted that the network control of WLAN offloading will utilize WLAN measurements. In RAN2#89bis, the following were agreed:
1
We extend the RRM measurement framework by adding WLAN measurement reporting. 

2
As baseline the measurement metrics defined in Rel-12 for RAN rules are supported for reporting 
(This does not preclude direct provisioning of measurements from WLAN to eNB)

3
The eNB may configure measurement objects for WLAN measurements. 

In this contribution, we discuss the type of WLAN measurements needed and their associated signaling. These build upon what was already captured for solution-3 in Release-12 SI [1].

2. Discussion
When the UE is using LTE/WLAN Aggregation or Enhanced Interworking, it has to be already associated with an AP. We will call this as the “serving AP”. The other APs which UE can potentially measure and report will be called “neighbor APs”. The measurements needed can be classified into two groups:

· Serving AP Measurements: These can be used by the eNB to make scheduling and traffic steering decisions
· Neighbor WLAN Measurements: These can be used by the eNB to control or assist WLAN mobility decisions 

As discussed in a companion paper [2], the configuration for neighbor AP measurements are only done if the WLAN AP selection and/or mobility is carried out by the eNB in the so-called Network-Controlled scheme. In this document, we assume that the WLAN selection and mobility are not controlled by eNB as proposed in [3]. Therefore neighbor WLAN measurements are initiated and controlled by the UE.
Proposal 1: Neighbor WLAN measurements are not configured by the eNB but controlled by the UE
Serving AP measurements are intended to comprise both CSI and RRM reporting in LTE, which the eNB scheduler can use in deciding which packets or bearers to serve on LTE or WLAN as well as traffic steering for interworking enhancement. Since RAN2 already agreed that these measurements will be part of RRM, a generic call flow is as follows:
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Figure 1 Basic Call Flow for WLAN Measurements
Serving AP Measurements
RAN2#89bis already agreed that “the measurement metrics defined in Rel-12 for RAN rules are supported for reporting”. We note that the agreement also allows these metrics to be received from the WLAN over the to-be-standardized interface so these measurement reports should be optional for the UE. In Release-12 RAN rules, the following metrics were defined for WLAN [2]:
· Channel Utilization (i.e. BSS Load)

· Backhaul Data Rates for DL and UL
· Beacon RSSI
The UE will obtain Channel Utilization and Backhaul Rates by reading the Beacon information (if broadcasted) and measure the Beacon RSSI. Other metrics which would be useful for scheduling and traffic steering decisions are WLAN data rates and packet error rates, which the eNB can use to assess the channel quality on WLAN. The data rate could be in terms of physical data rate based on MCS and both downlink (from AP) and uplink (from STA) can be reported.

Proposal 1: Serving AP measurements will be optional and can include Beacon RSSI, WLAN physical data rates and, when available, BSS Load, Backhaul Data Rates (Uplink and Downlink).
It is reasonable to allow both periodic and aperiodic reporting of these metrics as in LTE RRM. For aperiodic reporting, triggers can be defined using thresholds for these metrics. 
Proposal 2: Both periodic and aperiodic (trigger based) reporting will be allowed for the serving AP metrics. 
The filtering and signaling procedures should be discussed after RAN2 agrees on the measurement objects and configurations.

If network-based flow control is not available, UE feedback of data reception status can be useful to assist flow control at the eNB. To that end, a useful indication would be a report on the PDCP receiver status. Note that this could be different and much simpler than the currently specified PDCP Status Report.

Proposal 3: UE reporting of the PDCP reception status on LTE and WLAN can be used to assist flow control at the eNB.
Neighbor WLAN Measurements

As proposed in Proposal 1, neighbor WLAN measurements will be triggered by the UE. These can be used in the Network-Directed scheme [3] where the eNB can use them in confirming and selecting and AP as mobility target. Such measurements can include the same metrics as the serving AP ones except for data rates.
Proposal 4: Neighbor WLAN measurements, controlled and triggered by the UE, can include beacon RSSI and, when available, BSS Load, Backhaul Data Rates (Uplink and Downlink).
3. Conclusions 
In this contribution, we discussed WLAN measurements for eNB scheduling/interworking decisions and mobility. The following proposals were made:

Proposal 1: Serving AP measurements will be optional and can include Beacon RSSI, WLAN physical data rates and, when available, BSS Load, Backhaul Data Rates (Uplink and Downlink).

Proposal 2: Both periodic and aperiodic (trigger based) reporting will be allowed for the serving AP metrics.

Proposal 3: UE reporting of the PDCP reception status on LTE and WLAN can be used to assist flow control at the eNB.
Proposal 4: Neighbor WLAN measurements, controlled and triggered by the UE, can include beacon RSSI and, when available, BSS Load, Backhaul Data Rates (Uplink and Downlink).
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