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1 Introduction
RANP agreed new WID for WLAN-LTE interworking and the LTE-WLAN radio aggregation will be based on dual connectivity user plane architecture 2C and 3C [1]. In this contribution we look into the architecture options.
2. Discussion
We look into non collocated scenario, whereby WLAN AP and LTE eNB are in different nodes, using the interface between the two nodes and UE being controlled by RRC in the DC framework. Further, as mentioned in [1] that the aggregation should be built upon user plane architecture 2C and 3C and figure below provides architecture options 2C and 3C as described in the TR 36.842 [3]:
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Figure 1: Architecture 2C and 3C in DC
The main difference between 2C and 3C is that there is no bearer split in 2C whereas a bearer is split between MeNB and SeNB in architecture 3C. The functionality of Xn was merged into X2 interface during Rel-12 dual connectivity work item phase and X2 is responsible for coordinating the UE context, mobility management, and load management between MeNB and SeNB. 
Further, RAN3 considered the following architecture as part of MRJC work on 3GPP-WLAN interworking for Rel-13 [2]. New interface Xw is terminated in the eNB on EUTRA side and RAN3 is currently unclear about the termination on WLAN side. WLAN termination point could be defined by RAN3 or outside the 3GPP. 
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Figure 2: MRJC architecture [2]
As a starting point, RAN2 assumes that an interface will exist between RAN and WLAN and reuse MRJC work for both aggregation and interworking. 

Proposal 1: RAN2 assumes that an interface between RAN-WLAN with termination point in eNB on RAN side for non-collocated case will be defined by RAN3. The same interface shall be used for both aggregation and interworking.
Transporting the new RAN-WLAN interface to DC user plane architecture 2C and 3C, the new architecture will look as below. One option is to terminate the interface on WLAN side in a 3GPP adaptation layer which sits on top of IEEE protocols:
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Figure 3: Architecture 3C and 2C for LTE-WLAN Radio aggregation 
For 3C, PDCP layer will split the PDCP PDUs between MeNB and WLAN AP on DL. These packets shall be delivered over WLAN air interface to the UE. If IEEE MAC layer is kept intact (i.e. no changes) then an adaptation layer on top of MAC layer could adapt the incoming PDCP PDUs to IEEE MAC SDUs. Flow control over X2 interface could be reused and the adaptation layer should terminate the flow control on the WLAN AP side. Flow control is also required for 2C.
In addition, RAN3 discussed exchange of various parameters for better interworking as part of MRJC work and we think these parameters will also be useful in the dual connectivity aggregation framework. For example, exchange of load information between MeNB and SeNB in rel-12 DC was found useful in order for MeNB to decide DC configuration and the split ratio (applicable to 3C only). So, BSS load which can provide an indication of expected data rate over Wifi air interface will also be useful to be exchanged between WLAN AP and eNB.
BSS Average Access Delay/BSS AC Access Delay as defined in [2] states that a long BSS Average Access Delay/BSS AC Access Delay indicates that an incoming UE might not achieve a high QoE in that AP [2]. This information will be useful for eNB before eNB configures DC over WLAN AP. Finally, since the interface will help identifying which WLAN AP nodes are active, it is useful to exchange WLAN identifiers and WLAN AP availability as defined in [2]. We therefore propose that: 
Proposal 2: WLAN termination includes an adaptation layer with following functions in the WLAN-AP side:
· Receive PDCP PDU and provide MAC SDU to IEEE MAC on DL (UL FFS)
· Flow control for DL (UL FFS) 
· Load information to eNB (BSS load) as defined in [2]
· WLAN identifiers and WLAN AP availability as defined in [2]
· BSS Average Access Delay / BSS AC Access Delay as defined in [2]
3. Conclusion

We propose RAN2 to discuss and agree following proposals
Proposal 1: RAN2 assumes an interface between RAN-WLAN with termination point in eNB on RAN side for non-collocated case will be defined by RAN3. The same interface shall be used for both aggregation and interworking

Proposal 2: WLAN termination includes an adaptation layer with following functions in the WLAN-AP side:
· Receive PDCP PDU and provide MAC SDU to IEEE MAC on DL (UL FFS)

· Flow control for DL (UL FFS) 

· Load information to eNB (BSS load) as defined in [2]

· WLAN identifiers and WLAN AP availability as defined in [2]

· BSS Average Access Delay / BSS AC Access Delay as defined in [2]
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