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1. Introduction
In RAN#67 meeting, a new WID was approved as “LTE-WLAN Radio Level Integration and Interworking Enhancements” [1]. The objectives of this work item are to define LTE-WLAN aggregation and interworking enhancement solutions addressing the co-located and non-co-located scenarios where aggregation solution is based on the Release-12 Dual Connectivity solutions 2C and 3C and interworking enhancement is based on solution-3 in the Release-12 SI on 3GPP/WLAN Radio Interworking.
This contribution gives some analysis on the WLAN measurements for LTE-WLAN aggregation and interworking enhancement, based on the Rel-12 conclusions.
2. Discussion
2.1 WLAN measurements in Rel-12
In Rel-12 TR 37.834[1], WLAN measurements for solution 3 are specified, including the signaling procedure of measurement control/measurement report, the candidate measurement events for reporting WLAN, the candidate target identifiers for WLAN, and the candidate measurement to report for WLAN. Since the Rel-13 WI also includes interworking enhancement, the Rel-12 conclusions for WLAN measurements can be used as the baseline for Rel-13 study.
Proposal 1: Rel-12 conclusions for WLAN measurements can be used as the baseline for Rel-13 study.
2.2 WLAN measurements for Rel-13
In Rel-13, the following issues should be studied for WLAN measurements:
1) signaling procedure including measurement control/measurement report
2) measurement control (including the candidate measurement events, the candidate target WLAN identifiers)
3) measurement report (including the candidate measurement to report)
The results of these studies can be different for aggregation and interworking enhancement. And some analysis is given as below for the above issues.

1)  signaling procedure
Since the WLAN measurements are useful for both aggregation and interworking enhancement, the signaling procedure including measurement control/measurement report for Rel-13 can be seen in figure 1, which is based on the Rel-12 conclusion, and gives some modifications:
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Figure 1 traffic steering/Aggregation for UEs in RRC CONNECTED
This signaling procedure includes the WLAN measurements for both aggregation and interworking enhancement, and we propose:
Proposal 2: Adopt the figure 1 as the Rel-13 signaling procedure for WLAN measurements.
2) measurement control

The key issues for measurement control include the candidate measurement events, and the candidate target WLAN identifiers. The Rel-12 candidate measurement events for WLAN are shown in table 1:
Table 1 the Rel-12 candidate measurement events for WLAN
	Event
	Description

	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)


Although the measurement events for Rel-13 are generally based on the conclusions of scenarios and requirements discussion, the Rel-12 candidate measurement events can still be used for Rel-13 because of the interworking scenarios are the same for Rel-12 and Rel-13. For aggregation scenarios, more measurement events can be introduced, for example, to support the AP change during aggregation. 
Proposal 3: the Rel-12 candidate measurement events (W1, W2, W3 and W4) can be used for Rel-13 at least for interworking enhancement. And more measurement events can be introduced for aggregation based on the conclusion of mobility scenarios for aggregation.
The candidate target WLAN identifiers in Rel-12 include BSSID, SSID, HESSID, Domain Name List and Operating class/channel number. And which WLAN identifiers can be used in Rel-13 based on the scenarios and requirements. However, at least the BSSID can be used as the target WLAN identifier for aggregation scenario. And the others can be discussed later. 
Proposal 4: The BSSID can be used as the target WLAN identifier for aggregation scenario. And whether to introduce more WLAN identifiers can be discussed further.
3) measurement report
The key issue for measurement control is the candidate measurement to report. The Rel-12 candidate measurements to report for WLAN are shown in table 2:
Table 2 the Rel-12 candidate measurements to report for WLAN
	Identifier
	Description
	Availability

 in WLAN

	RCPI
	Received Channel Power Indicator: Measure of the received RF power in the selected channel for a received frame in the range of -110 to 0 dBm
	Measurement

	RSNI
	Received Signal to Noise Indicator: An indication of the signal to noise plus interference ratio of a received IEEE 802.11 frame. 

Defined by the ratio of the received signal power (RCPI-ANPI) to the noise plus interference power (ANPI) in steps of 0.5 dB in the range from –10 dB to + 117 dB
	Measurement

	BSS Load
	Contains information on the current STA population and traffic levels in the BSS.
	Beacon or

Probe Response (802.11k)

	WAN metrics
	Includes estimates of DL and UL speeds and loading as well as link status and whether the WLAN AP is at capacity.
	ANQP (HS 2.0)


Since the Xw interface between eNB and WLAN is introduced in Rel-13, the information except WLAN radio condition can all obtained by eNB through the Xw interface. Therefore, the candidate measurements to report in Rel-13 can be assumed as the WLAN radio condition (the beacon RSSI). And whether some other candidate measurements to report are needed can be further discussed.
Proposal 5: The candidate measurements to report in Rel-13 include the WLAN radio condition (the beacon RSSI). And whether some other candidate measurement is needed can be further discussed.
3. Conclusion
This contribution discusses the WLAN measurements for LTE-WLAN aggregation and interworking enhancement, and summarized in the proposals below:
Proposal 1: Rel-12 conclusions for WLAN measurements can be used as the baseline for Rel-13 study.
Proposal 2: Adopt the figure 1 as the Rel-13 signaling procedure for WLAN measurements.

Proposal 3: the Rel-12 candidate measurement events (W1, W2, W3 and W4) can be used for Rel-13 at least for interworking enhancement. And more measurement events can be introduced for aggregation based on the conclusion of mobility scenarios for aggregation.
Proposal 4: The BSSID can be used as the target WLAN identifier for aggregation scenario. And whether to introduce more WLAN identifiers can be discussed further.
Proposal 5: The candidate measurements to report in Rel-13 include the WLAN radio condition (the beacon RSSI). And whether some other candidate measurement is needed can be further discussed.
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