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1 Introduction
In RAN #67 meeting, the WI for LTE-WLAN Radio Level Integration and Interworking Enhancement was approved[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. In the co-located scenario, the RAN logical node has both LTE eNB and WLAN AP functionality while a new interface between eNB and WLAN is needed for the non-located scenario[2]. In this contribution, we discuss user plane architecture options for LTE-WLAN Integration.
2 Discussion
After the extensive discussion on the user plane architecture selection for dual connectivity, split bearer based on 3C and SCG bearer based on 1A was specified in Rel-12. The main benefits of solution 3C could be throughput enhancement by utilizing radio resources across MeNB and SeNB for the same bearer in addition to mobility robustness and CN signalling reduction, however to get throughput gain, soulution 3C needed to meet tight backhaul latency requirement. On the other hand, soulution 1A could provide mobility robustness and CN signalling redction with little impact to L2. There seemed different use cases for operators, so both solution was specified in Rel-12.
As in WID[2], one of the objective of the work item for RAN2 is to specify RAN and WLAN protocol architecture of LTE-WLAN aggregation at the UE and network side based on Release-12 LTE Dual Connectivity solutions 2C and 3C.  We can consider LTE-WLAN aggregation bearer based on solution 3C has the similar benefits and requirements to DC split bearer. LTE-WALN aggregation bearer based on solution 3C is expected to provide throughput gain in case the backhaul latency is very low due to routing and reordering in PDCP like split bearer. So LTE-WLAN aggregation bearer based on solution 3C can be used in the co-located scenario and non-collocated with very low latency. In Korea, we can easily see operator-deployed WLAN APs and some of them are deployed in the vincinity of LTE small cell. To get a better utilization of WLAN with throughput enhancement, LTE-WLAN aggregation bearer based on solution 3C (aggregation bearer) should be supported in Rel-13. 
Proposal 1: 3C based LTE-WLAN aggregation bearer should be supported in Rel-13.
 In Rel-12 DC, 2C solution was considered subset of 3C by some companies and had the drawback that utilization of radio resources across MeNB and SeNB for the same bearer is not possible. However, that drawback can be the benefit for LTE-WLAN aggregation. LTE and WLAN have different transmission characteristics. When the accesses have very different transmission characteristics, per packet aggregation may not desirable[3]. Moreover, 2C solution has no security impact like 3C and can have loose backhaul latency requirement. Therefore, it can increase the utilization of the WLAN AP more efficienctly though it may provide lower throughput gain. Operator deployed WLAN APs are common in Korea and some of them incur some latency in order to interconnect LTE eNodeB. To get a better utilization of WLAN with some latency to interconnect, LTE-WLAN aggregation bearer based on solution 2C (WLAN bearer) should also be supported in Rel-13. 

Proposal 2: 2C based LTE-WLAN aggregation bearer should be supported in Rel-13.
For both 3C based LTE-WLAN aggregation bearer and 2C based LTE-WLAN aggregation bearer, downlink PDCP PDUs can be transferred to the UE via WLAN, while A PDCP entity submit PDCP PDUs to RLC entity in LTE. According to the PDCP specification[4], services expected from lower layers are acknowledged data transfer service, unacknowledged data transfer service, in-sequence delivery, except at re-establishment of lower layers and duplicate discarding, except at re-establishment of lower layers. RAN2 should discuss WLAN can meet the expected service from PDCP aspects for PDCP to trasmit and receive the PDCP PDUs via WLAN.
Proposal 3: RAN2 is kindly asked to discuss whether WLAN can meet the expected services from lower layer for PDCP operations.

3 Conclusion
In this paper, user plane architecture options for LTE-WLAN Integration are discussed, and we propose the followings:
Proposal 1: 3C based LTE-WLAN aggregation bearer should be supported in Rel-13.
Proposal 2: 2C based LTE-WLAN aggregation bearer should be supported in Rel-13.

Proposal 3: RAN2 is kindly asked to discuss whether WLAN can meet the expected services from lower layer for PDCP operations.
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