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1. Introduction

In RAN2 #82 meeting, more details on the three solution alternatives of WLAN / 3GPP access network selection were discussed. The agreed text proposals have been captured in TR 37.834 v0.3.0 [1]. Among the three solution candidates, solution 3 requires a UE to report its WLAN measurement result and the network is in charge of the traffic steering taking the WLAN measurement result reported by the UE into account. In this contribution, we would like to discuss in further detail about the UE reporting for WLAN measurement and try to improve the efficiency of the WLAN measurement reporting.
2. Discussion

According to TR 37.834 v0.3.0 [1], in solution 3 the traffic steering for UEs in RRC connected mode or CELL_DCH state is controlled by the network using dedicated traffic steering commands, potentially based on WLAN measurements reported by the UE. The procedure of solution 3 captured in [1] is quoted below:
1.
Measurement control: The eNB/RNC configures the UE measurement procedures including the identity of the target WLAN to be measured. 

2.
Measurement report: The UE is triggered to send MEASUREMENT REPORT by the rules set by the measurement control. 

3.
Traffic steering: The eNB/RNC sends the steering command message to the UE to perform the traffic steering based on the reported measurements and loading in the RAN.  
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Figure 6.1.3.1-1: Solution 3: Traffic steering for UEs in RRC CONNECTED/CELL_DCH state
In the step 1 of measurement control, the UE can be configured with the measurement for WLAN, including the triggering events for the WLAN measurement report. When the WLAN measurement fulfils the condition of the configured event, the UE triggers the transmission of a WLAN measurement report. Currently, the candidate measurement events for reporting WLAN is listed in [1] as below:
Table 6.1.3.1-1: Candidate measurement events for reporting 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)


When the WLAN measurement report is transmitted to the 3GPP network, the 3GPP network decides whether to perform the traffic steering based on the report. For example, if the UE is using 3GPP and based on the report the 3GPP network determines that WLAN is a better option, the 3GPP network can command the UE to steer its traffic from 3GPP to WLAN. And vice versa. In order to control the overhead induced by the report, the WLAN measurement report should be triggered only when needed. Unnecessary WLAN measurement reporting increases the signalling overhead without bringing benefits. On the other hand, it is also important to ensure that a WLAN measurement report is triggered when there is potential to perform traffic steering.
From the above table, it can be seen that the currently defined events only consider the radio quality of 3GPP cell and/or WLAN. However, in addition to radio quality, the load level is also an important factor for the decision of offloading. Since one goal of WLAN / 3GPP interworking is to improve the load balancing between WLAN and 3GPP, it is important that the decision of traffic steering is based on both the load level of the 3GPP and WLAN. In solution 3, the traffic steering is controlled by the 3GPP network and the 3GPP network already has the information of its cell load, so only the WLAN load needs to be additionally considered in the WLAN measurement reporting.

Although it has been proposed in [1] that the WLAN load, e.g. BSS load, can be included in the WLAN measurement report, it would be better to also consider WLAN load when the UE determines whether to trigger a WLAN measurement report. For example, when the WLAN is overloaded, it seems not beneficial to steer more traffic to an already overloaded WLAN. On the other hand, traffic steering from WLAN to 3GPP could be performed for load balancing. In this situation, for a UE using WLAN, a WLAN measurement report should be triggered to indicate that WLAN is overloaded to let 3GPP network decide whether to perform traffic steering. But for a UE using 3GPP, it is redundant to trigger a WLAN measurement report, e.g. due to event W1/W3.
To improve the WLAN measurement reporting, it is proposed that whether to trigger a WLAN measurement report should be also based on WLAN load. For example, a threshold value of WLAN load, e.g. BSS load, can be configured to the UE, and the threshold can be used to trigger or restrict WLAN measurement reporting. If a UE is using WLAN and the detected WLAN load is greater than the configured threshold, a WLAN measurement report could be triggered. And if the UE is using 3GPP and the condition to trigger an event for traffic steering to WLAN (e.g. W1 or W3) is fulfilled but the detected WLAN load is greater than the configured threshold, the WLAN measurement report is not triggered. By considering the WLAN load in the WLAN measurement reporting, the WLAN measurement report can be triggered efficiently.
3. Conclusion

This contribution addresses the inefficiency of current WLAN measurement reporting, and a proposal to enhance the trigger of WLAN measurement reporting is proposed:
Proposal: In solution 3, whether to trigger a WLAN measurement report also needs to be based on WLAN load.
If the proposal is agreed, the text proposal in Annex can be added in the update of TR 37.384. Details should be further studied.
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Step 1: Measurement control

For measurement control, the following examples are types of information can be configured for the UE to measure the operator WLAN:

1.
Measurement events to trigger reporting as defined in Table 6.1.3.1-1

2.
Target identification as defined in Table 6.1.3.1-2

3.
Measurements to report as defined in Table 6.1.3.1-3

Based on the measurement events defined in TS 36.331 and TS 25.331, Table 6.1.3.1-1 shows the candidate measurement events for WLAN. In addition, whether to trigger a WLAN measurement report also takes WLAN load into account.
Table 6.1.3.1-1: Candidate measurement events for reporting 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)
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