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Discussion
1 Introduction

In this contribution, we analyse a problem that can be caused by existing solution in Rel-12 and discuss some solution to resolve this. 
2 Discussion
2.1 WLAN interworking status
Considering that the Rel-13 LTE/WLAN aggregation and the Rel-12 WLAN interworking have the same purpose, i.e. traffic offloading to the WLAN, it is likely that UE already steered some traffic to the WLAN by rel-12 solution when eNB decides to activate the LTE/WLAN aggregation to the UE. However eNB does not know about this.
Though we have yet to discuss simultaneous activating of LTE/WLAN aggregation and interworking, UE may not support this depending on its capability. Or, target AP of LTE/WLAN aggregation may not support the WLAN interworking due to absence of WLAN related CN. If UE receives LTE/WLAN aggregation command from eNB though the simultaneous activating is impossible, then the on-going traffic on WLAN can be suddenly terminated and the UE will suffer from service interruption for the traffic on WLAN.
Observation 1  If WLAN offloading by rel-12 interworking is terminated by activating the LTE/WLAN aggregation, UE will suffer from service interruption.
After activating the LTE/WLAN aggregation, the traffic which was terminated due to LTE/WLAN aggregation will be re-generated in LTE side.
Observation 2  If WLAN offloading by rel-12 interworking is terminated by activating the LTE/WLAN aggregation, traffic which had been offloaded to WLAN will be re-established in LTE.

So the offloading gain by LTE/WLAN aggregation will fall short of expectations. If so much traffic was steered to WLAN by rel-12 interworking, the traffic load of eNB could increase rather than decrease after activating the LTE/WLAN aggregation. 
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Figure 1. Traffic load change by activation of LTE/WLAN aggregation
Of course, if eNB is in this situation, the eNB will try to re-configure the LTE/WLAN aggregation to offload the traffic to WLAN once more. But such LTE/WLAN aggregation re-configuration would not be always possible. For example, the BSS load of the AP could become higher than some threshold after the first LTE/WLAN aggregation configuration. Then the AP will be no longer suitable for offloading.
There are two solutions to solve this problem. The first approach is to prevent this situation to happen proactively. That is, if Rel-12 WLAN interworking is limited to RRC_IDLE, UE will steer all traffic on WLAN to LTE upon completing RRC connection establishment. However for some reason eNB doesn’t activate the LTE/WLAN aggregation to the UE, offloading gain will decrease considerably.
The second approach is eNB requests to report the WLAN interworking status, i.e. whether to have on-going traffic on WLAN, to UE before activating the LTE/WLAN aggregation. Then, eNB will be able to decide whether to activate the LTE/WLAN aggregation or leave the UE as it is based on reported WLAN interworking status of the UE. If eNB judged that the offloading gain by LTE/WLAN aggregation will not be good, the eNB will not activate the LTE/WLAN aggregation to the UE.
Proposal
For LTE/WLAN aggregation capable UE, Rel-12 interworking is limited to IDLE mode. Or, UE reports WLAN interworking status to eNB when the eNB demands that.
3 Conclusion
In this contribution, we analyse a problem that can be caused by existing solution in Rel-12 as follows:
Observation 1  If WLAN offloading by rel-12 solution is terminated by activating the LTE/WLAN aggregation, UE will suffer from service interruption.
Observation 3  If WLAN offloading by rel-12 interworking is terminated by activating the LTE/WLAN aggregation, traffic which had been offloaded to WLAN will be re-established in LTE.
To solve the problem, we propose the following:
Proposal
For LTE/WLAN aggregation capable UE, Rel-12 interworking is limited to IDLE mode. Or, UE reports WLAN interworking status to eNB when the eNB demands that.
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