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1. Introduction
RAN#67 approved Release 13 Work Item on LTE-WLAN Radio Level Integration and Interworking Enhancement [1]. For the Radio Level Integration, the main goal is to specify an aggregation solution based on Dual Connectivity (DC) 3C and 2C. For the non-collocated deployments, the WI also tasked RAN3 with specifying the interface between eNB and WLAN.

In RAN2#89bis, there was some discussion on using “IP tunneling” between eNB and UE over WLAN, thereby eliminating the need for an interface defined in the WID. In this contribution, we explain that “IP tunneling” is outside of the WI scope as it was been explicitly ruled out in the WID and propose a way forward on the user plane interface between the eNB and the WLAN Logical Node (WLN).
2. Discussion
One of the major design goals for LTE/WLAN aggregation was to use Release-12 Dual Connectivity (DC) as a building block. This decision was made to enable re-use of procedures and components both at the network and the UE. Therefore, PDCP level aggregation which is employed for DC split bearer was chosen as the only option. The WID clearly captures this high level goal in several places. In fact, RAN2 objectives include:

1. 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
2. Specify solution for user plane aggregation at the PDCP layer based on Release-12 LTE Dual Connectivity allowing both per packet (i.e. per PDCP PDU as in Dual Connectivity split bearer) and per bearer offloading

a. For the case of per packet offloading, downlink should be specified with higher priority than uplink.

3. Specify RRC enhancements for network-controlled activation and de-activation for aggregation based on Release-12 LTE Dual Connectivity and traffic steering indication for inter working enhancements based on Release-12 SI on WLAN/3GPP Radio Interworking 

All of the objectives here point out that Rel-12 Dual Connectivity is the baseline for LTE/WLAN aggregation (even de-prioritization of uplink aggregation was done to be in-line with Release-12 DC).

It needs to be emphasized that Rel-12 Dual Connectivity here refers to both User and Control Plane protocols as well as the interface between the two nodes. For DC, this interface was chosen as X2 between MeNB and SeNB. For Rel-13, the goal was to define a similar interface between eNB and WLAN. This was the reason why RAN3 was chosen as a secondary WG and was tasked with the following:

1. Specify the required signalling and interface between eNB and WLAN termination point for non-co-located deployment of LTE-WLAN aggregation based on Release-12 Dual Connectivity solutions 2C and 3C

2. Consistency between the eNB-WLAN signalling which is being studied in the Rel-13 Multi-RAT Joint Coordination (MRJC) SI and the signalling for LTE-WLAN interworking solutions of this WI should be ensured to avoid redundant work.

Observation 1: According to the WID, RAN3 has an objective to specify the interface between the eNB and the WLN based on Release-12 Dual Connectivity.

It should also be noted that a standardized interface similar to X2 was assumed for Dual Connectivity SI from the very beginning for all the candidate solutions, including 3C and 2C. In fact, in the SI TR [2], the following was captured regarding this interface “Xn”, which was later chosen by RAN3 to be same as X2: 

Independent of the radio interface protocol solutions, an interface between MeNB and SeNB involved in dual connectivity is defined as Xn. The same transport layer protocol as S1/X2 could be assumed for Xn, i.e., SCTP over IP for C-plane and GTP-U over UDP/IP for U-plane
For Release-12 Dual Connectivity, RAN2 has agreed on the need for an interface and RAN3 have agreed to use X2 for both control and user planes. In particular, GTP-U on the X2 interface is used to carry PDCP PDUs between the MeNB and the SeNB. Therefore, in order to follow the WID, we propose to re-use the same architecture for LTE/WLAN aggregation, that is to define a user plane interface between the eNB and the WLN as illustrated in the figure below.
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Figure 1: XW user plane interface

Proposal 1: It is proposed to define a user plane interface between the eNB and the WLN. The details of the interface shall be discussed in RAN3.
Similar to Dual Connectivity, the interface shall be able to carry PDCP PDUs between the eNB and the WLN. 

Requirement 1: XW user plane interface shall be able to carry PDCP PDUs between the eNB and the WLN.

Additionally, it has been agreed in the RAN2#89-bis meeting that “For split bearers, a flow control mechanism is defined for the eNB to determine the amount of data to route towards the WLN” and that “For non-split bearers, at least a feedback mechanism is defined for the eNB to avoid that more than half the PDCP sequence number space is brought in flight.”. 
There are two possible options to provide a feedback from the WLAN side for the eNB to know which PDCP PDUs have been successfully delivered to the UE via WLAN. One option is to rely on the XW interface to provide the feedback from WLAN (similarly to what has been defined for Release-12 Dual Connectivity X2 User Plane in TS 36.425) or to rely on the LTE air interface to provide the feedback from the UE.
The former (network based) option is more efficient as network based feedback can be more frequent and has no overhead, has smaller standardization impact and smaller eNB impact (because it is based on Dual Connectivity). The latter (LTE air interface based) has slightly bigger standardization and eNB impact and potentially less efficient, however can be implemented with less WLAN AP/AC impact.

Proposal 2: RAN2 to discuss and select feedback and flow control options for LTE/WLAN aggregation.
4. Conclusion and Proposals
In this contribution, discussed the interface between eNB and WLAN and explained that a standardized interface for both control and user plane are the only options for the WI. This interface will be specified by RAN3. Therefore, we propose that RAN2 should proceed with the assumption of this standardized interface and should not discuss other proposals which are outside the scope of the WID. 

Proposal 1: It is proposed to define a user plane interface between the eNB and the WLN. The details of the interface shall be discussed in RAN3.
In addition, since the existence and type of flow control on this interface has an impact on RAN2 specification, it is proposed that RAN2 should discuss this issue: 
Proposal 2: RAN2 to discuss and select feedback and flow control options for LTE/WLAN aggregation.
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