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1 Introduction

In the last RAN 2 meeting, the need to support legacy WLAN deployment for LTE-WiFi aggregation was discussed. One possible solution to support aggregation on legacy WLAN is to use the tunnelling approach described in [2]. RAN2 proposed that to adjust the scope of the WID to include this in Rel-13 [1]:

=>
Addition of other interface/tunnelling solutions should be discussed at plenary (to adjust the scope of the WID if enough support). 
In this contribution, we reiterate the need to support legacy WLAN deployment for LTE-WiFi aggregation in a RAN-centric solution and discuss possible options and propose a way forward.
2 Discussion
2.1 Need to support legacy WLAN for LTE-WiFi aggregation 

The LTE-WLAN aggregation is a RAN only solution that provides eNB control on the use of WiFi for aggregation.  The deployment scenario can be one of the following:
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Non-colocated deployment
In both co-located and non-colocated deployment, there may be legacy WLAN being deployed. Operator may not want to upgrade the WLAN AP or access controller in order to support LTE-WiFi aggregation, particularly for an operator that have deployments with many standalone WLAN APs (e.g. in enterprises).
Hence, in order to allow for the widest application of LTE-WiFi aggregation for both enterprise and macro/metro deployments, it will be beneficial that the LTE-WiFi aggregation solution is able to support legacy WLAN.  
Proposal#1: Legacy WLAN should be supported for LTE-WiFi aggregation
2.2 Solution to support legacy WLAN for LTE-WiFi aggregation

If proposal#1 is agreed, one possible solution as proposed in [2] is to use an IP tunnelling approach. This will allow the user plane data path between the UE and the eNB to be transparent to the WLAN.

Proposal#2:   The IP tunnelling approach is a possible solution for supporting LTE-WiFi aggregation over legacy WLAN

2.3 IP Tunnelling above or below PDCP layer
The next question is whether we should implement tunnelling below or above the PDCP layer. Tunnelling below the PDCP layer is similar to DC 2C or 3C architecture, while tunnelling above the PDCP layer is similar to DC 2A architecture. Tunnelling at IP (i.e., above PDCP) may be simpler from the UE implementation point of view since there is less interaction between LTE and WiFi and simpler PDCP as there is no need for re-ordering at the UE. 
Besides, the additional impact to the RAN specification is very minimal on top of the other work expected to be done for LTE-WiFi Aggregation. The only RAN 2 impact is the RRC signalling for providing the eNB routable IP address and other parameters required by the tunnelling (if any). There is no RAN 3 impact since a standardised interface between the eNB and WT is not needed.

Observation#1: Impact to the RAN specification is very minimal. The only RRC signalling required for the tunnelling is probably only the eNB/UE routable IP address and other parameters required by the tunnelling (if any)  
Proposal#3: While IP tunnelling above and below PDCP is possible, it is proposed to adopt a solution at IP level above PDCP (i.e., PDCP SDU) which minimizes UE impact and only requires a very minimal RRC addition for RAN.

3 Conclusion

It is recommended that RAN discusses the following proposals and observation:
Proposal#1: Legacy WLAN should be supported for LTE-WiFi aggregation

Proposal#2:   The IP tunnelling approach is a possible solution for supporting LTE-WiFi aggregation over legacy WLAN

Observation#1: Impact to the RAN specification is very minimal. The only RRC signalling required for the tunnelling is probably only the eNB/UE routable IP address and other parameters required by the tunnelling (if any)  

Proposal#3: While IP tunnelling above and below PDCP is possible, it is proposed to adopt a solution at IP level above PDCP (i.e., PDCP SDU) which minimizes UE impact and only requires a very minimal RRC addition for RAN.
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