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Discussion
1 Introduction

Rel-13 LTE/WLAN aggregation and interworking enhancements are based on network control and this requires WLAN measurement to UE. In the last meeting, RAN2 already agreed that we extend the RRM measurement framework by adding WLAN measurement reporting.
In this contribution, we discuss RRM measurement framework for WLAN measurement to support LTE/WLAN aggregation and interworking enhancements.
2 Discussion
2.1 Measurement object configuration
For E-UTRA, the UE measures and reports on the serving cell(s), listed cells and detected cells. The white cell list is used only to provide cell individual offset to UE. However, for WLAN measurement this way, i.e. reporting any WLAN on a certain WLAN frequency, is not appropriate. There may be so many non-operator deployed APs on the same channel with operator deployed APs, and the eNB needs only measurement results of the operator deployed APs for the purpose of WLAN aggregation/interworking enhancements. In the same context, for UE which supports only interworking enhancement, the UE doesn’t need to report the measurement results of aggregation only capable APs. Considering that the occurrence of measurement reporting will be increases considerably by introducing WLAN measurement, unnecessary reporting should be avoided as much as possible. Therefore, reporting listed APs should be supported only for the WLAN measurement.
Proposal 1      For WLAN measurements UE reports listed WLAN APs only.

Therefore, a list of WLAN identity, i.e. BSSID, SSID or HESSID, is included in a WLAN measurement object as a mandatory field.
Proposal 2      A list of WLAN identity, i.e. BSSID, SSID or HESSID, is included in a WLAN measurement object as a mandatory field.
There are so many channels on 2.4GHz and 5GHz band. If operator plans to operate APs only on some certain channels and the APs can change its operating channel within the certain channels, UE does not need to perform not only reporting but also measurement for other channels.
One requirement of solution for LTE/WLAN aggregation and interworking enhancement is to avoid IEEE 802.11 specification impacts. So it is general assumption that the solution cannot force WLAN module to measure only certain channel. The WLAN module performs measurement based on WLAN specification or implementation. However if assistance information about operating channel used for LTE/WLAN aggregation and interworking is provided, UE will most likely be able to use this information for smart measurement by implementation. Therefore, a list of operating channel needs to be included in the WLAN measurement object as an optional field.

Proposal 3      A list of operating channel can be included in a WLAN measurement object as an optional field.
2.2 Measurement reporting configuration
2.2.1 Measurement event
For RAN2, one objective of the work item is “specify solutions for addition, removal, and change of WLAN links while being connected to the same eNB”. To achieve this objective we need to define new events for WLAN measurement. During Rel-12 SI phase, 4 candidate events for traffic steering are discussed and captured in TR as follows.

· W1: WLAN becomes better than a threshold (to trigger traffic steering to WLAN)
· W2: WLAN becomes worse than a threshold (to trigger traffic steering from WLAN)
· W3: 3GPP Cell’s radio quality becomes worse than threshold1 and WLAN’s radio quality becomes better than threshold2 (to trigger traffic steering to WLAN)
· W4: WLAN’s radio quality becomes worse than threshold1 and 3GPP Cell’s radio quality becomes better than threshold2 (to trigger traffic steering from WLAN)
There are two candidates for each purpose, i.e. W1 and W3 for addition of WLAN, W2 and W4 for removal of WLAN. Considering that PCell’s radio quality is included in every measurement report message, it does not need to be considered for new events. So, W1 and W2 are sufficient for addition and removal of WLAN, respectively.

Proposal 4      For WLAN measurements new event W1 and W2 should be defined to support addition and removal of WLAN link, respectively.

· W1: WLAN becomes better than a threshold (for addition of WLAN)
· W2: WLAN becomes worse than a threshold (for removal of WLAN)
If UE compares quality of serving WLAN and that of neighbour WLAN, this can be helpful to network changes WLAN link to better one, like event A3 for PCell change. Therefore, new measurement report triggering event to support change of WLAN link should be considered additionally.
Proposal 5      For WLAN measurements new event W3 should be defined to support change of WLAN link.
· W3: Neighbour WLAN becomes better than serving WLAN (for change of WLAN)
2.2.2  Trigger quantity/Report quantity
If standardized interface for control signaling can be always guaranteed between eNB and WLAN, eNB will be able to obtain all measurement metrics defined in Rel-12 except beacon RSSI directly from WLAN. However, at least for interworking enhancement, the standardized interface cannot be imposed. Therefore, to support interworking enhancement with AP which does not have the standardized interface, UE should be able to consider all measurement metrics defined in Rel-12 when evaluating the triggering condition for the event concerning WLAN.
Proposal 6      For WLAN measurement Channel utilization, Backhaul DL bandwidth, Backhaul UL bandwidth and/or Beacon RSSI can be set as trigger quantity.

If report quality is limited to certain trigger quantity to minimize size of WLAN measurement results, eNB will not be able to select target AP properly. For example, two APs, around a UE fulfil all conditions to trigger measurement report. In terms of radio quality, AP1 is a little better than AP2. But in terms of channel utilization and backhaul rate, AP2 is much better than AP1. In this case, If UE reports only beacon RSSI results of AP1 and 2 to eNB, the eNB will select AP1 as a target AP of LTW/WLAN aggregation of interworking enhancement. Therefore, for eNB to select the best AP among reported APs, all measurement metrics should be able to be reported to the eNB.

Proposal 7      For WLAN measurement Channel utilization, Backhaul DL bandwidth, Backhaul UL bandwidth and/or Beacon RSSI can be set as report quantity.
2.2.3  Measurement results
To minimize size of measurement object configuration, not only BSSID but also SSID/HESSID can be configured as the measurement object. But, even though the measurement object is SSID/HESSID, UE should report the BSSID in WLAN measurement results because only BSSID can identify uniquely WLAN AP. Other information than BSSID, no information is needed to be reported in the WLAN measurement results for AP identification.
Proposal 8      Only BSSID can be used as a WLAN identity in the WLAN measurement results.

3 Conclusion
In this contribution, we discuss RRM measurement framework for WLAN measurement to support LTE/WLAN aggregation and interworking enhancements and make some proposals as follows:

Regarding measurement object configuration,
Proposal 1      For WLAN measurements UE reports listed WLAN APs only.

Proposal 2      A list of WLAN identity, i.e. BSSID, SSID or HESSID, is included in a WLAN measurement object as a mandatory field.
Proposal 3      A list of operating channel can be included in a WLAN measurement object as an optional field.
Regarding measurement report configuration,
Proposal 4      For WLAN measurements new event W1 and W2 should be defined to support addition and removal of WLAN link, respectively.

· W1: WLAN becomes better than a threshold (for addition of WLAN)

· W2: WLAN becomes worse than a threshold (for removal of WLAN)

Proposal 5      For WLAN measurements new event W3 should be defined to support change of WLAN link.

· W3: Neighbour WLAN becomes better than serving WLAN (for change of WLAN)

Proposal 6      For WLAN measurement Channel utilization, Backhaul DL bandwidth, Backhaul UL bandwidth and/or Beacon RSSI can be set as trigger quantity.

Proposal 7      For WLAN measurement Channel utilization, Backhaul DL bandwidth, Backhaul UL bandwidth and/or Beacon RSSI can be set as report quantity.
Regarding measurement results,
Proposal 9      Only BSSID can be used as a WLAN identity in the WLAN measurement results.
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