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1. Introduction
RAN assisted WLAN offloading/back-offloading rules have been defined [1], but it is observed that the conditions for traffic steering between E-UTRAN and WLAN might cause the inefficient usage of WLAN in some scenarios. In this paper, we analyze this issue and give some proposal to solve it.
2. Discussion
According to the CR [1] for TS36.304, RAN assisted WLAN offloading/back-offloading rules have been defined. For the traffic steering from E-UTRAN to WLAN, both condition 1 and condition 2 are required to be satisfied for a time interval TsteeringWLAN:

1. In the E-UTRAN serving cell:

Qrxlevmeas < ThreshServingOffloadWLAN, LowP; or
Qqualmeas < ThreshServingOffloadWLAN, LowQ; 
2. In the target WLAN:
ChannelUtilizationWLAN < ThreshChUtilWLAN, Low; and
BackhaulRateDlWLAN > ThreshBackhRateDLWLAN, High; and

 BackhaulRateUlWLAN > ThreshBackhRateULWLAN, High; and 

RCPI > ThreshRCPIWLAN, High; and

RSNI > ThreshRSNIWLAN, High; 

For the traffic steering from WLAN to E-UTRAN, either condition 3 or 4 are required to be satisfied for a time interval TsteeringWLAN:

3. In the source WLAN:

ChannelUtilizationWLAN > ThreshChUtilWLAN, High; or
BackhaulRateDlWLAN < ThreshBackhRateDLWLAN, Low; or

BackhaulRateUlWLAN < ThreshBackhRateULWLAN, Low; or

RCPI < ThreshRCPIWLAN, Low; or

RSNI < ThreshRSNIWLAN, Low; 

4. In the target E-UTRAN cell:

Qrxlevmeas > ThreshServingOffloadWLAN, HighP; and
Qqualmeas > ThreshServingOffloadWLAN, HighQ; 
However, it is observed that the above conditions for traffic steering between E-UTRAN and WLAN might cause the inefficient usage of WLAN in some scenarios. 
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Figure 1
Illustrated as Figure 1, WLAN1 is deployed in E-UTRAN central area and WLAN2 is deployed in E-UTRAN boundary area, which means that the measured E-UTRAN RSRP/RSRQ for WLAN1 coverage (e.g. for UE1) should be fine at almost all time even if this cell is heavy-loaded, but the measured E-UTRAN RSRP/RSRQ for WLAN2 coverage (e.g. for UE2) should be worse than that of WLAN1. In order to allow WLAN1 to get offloading opportunity, then the thresholds for condition 1 should be set enough high which might actually cause the evaluation for condition 1 unnecessarily since almost all UEs in E-UTRAN coverage might meet the condition 1. Therefore, it is proposed to consider using condition 2 as mandatory but condition 1 as conditional/optional for traffic steering from E-UTRAN to WLAN, e.g. condition 1 can be used together with condition 2 when operators configure WLAN to have lower priority as offloading network, otherwise, only condition 2 can be used for traffic steering from E-UTRAN to WLAN.
Proposal 1: It is proposed to consider using condition 2 (target WLAN condition) as mandatory but condition 1 (source E-UTRAN condition) as conditional/optional for traffic steering from E-UTRAN to WLAN.

Furthermore, according to the LS from IEEE [2], it points out that “RSNI is not well defined and cannot even be computed in some cases”, and RAN2 might need to consider the usage of RSNI in RAN-assisted WLAN interworking rules, for example, for condition 2, UE may evaluate either RCPI or RSNI, not both for traffic steering in order to get more efficient offloading. 

Proposal 2: It is proposed to consider evaluating either RCPI or RSNI for traffic steering from E-UTRAN to WLAN.
About the traffic steering from WLAN to E-UTRAN, existing RAN-assisted WLAN interworking rules will trigger traffic steering action while either ‘bad’ WLAN (condition 3) or ‘good’ E-UTRAN (condition 4) happen, which might cause UE easily back to E-UTRAN and not to use WLAN as much as possible. Therefore, it is proposed to consider using condition 3 (source WLAN condition) or condition 4 (target E-UTRAN condition) as conditional for traffic steering from WLAN to E-UTRAN, e.g. condition 4 can be used separately when operators configure WLAN to have lower priority as offloading network, otherwise, only condition 3 can be used for traffic steering from WLAN to E-UTRAN.

Proposal 3: It is proposed to consider using condition 3 (source WLAN condition) or condition 4 (target E-UTRAN condition) as conditional for traffic steering from WLAN to E-UTRAN.
3. Conclusion
In this paper, we analyze the issues for inefficient usage of WLAN according to the traffic steering rules between E-UTRAN and WLAN, and we suggest considering the following proposals for the correction of RAN-assisted WLAN interworking rules:
Proposal 1: It is proposed to consider using condition 2 (target WLAN condition) as mandatory but condition 1 (source E-UTRAN condition) as conditional/optional for traffic steering from E-UTRAN to WLAN.

Proposal 2: It is proposed to consider evaluating either RCPI or RSNI for traffic steering from E-UTRAN to WLAN.

Proposal 3: It is proposed to consider using condition 3 (source WLAN condition) or condition 4 (target E-UTRAN condition) as conditional for traffic steering from WLAN to E-UTRAN.
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