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1. Introduction
At the RAN2 #89bis meeting, RAN WG2 discussed the architecture aspects of LTE/WLAN aggregation [1] and the following agreements have been summarized. 

	Agreements

… for WLAN+LTE Aggregation…
3
For LTE/WLAN aggregation the only CN interface is S1, terminated at the eNB. 

3a
This does not preclude the implementation of “legacy” WLAN interworking (e.g. S2a, S2b or NSWO) in the same WLAN.
5
The “WLAN logical node” (WLN) is connected to the eNB. Beyond this no other CN interfaces are specified or required for aggregation. 
6
We define a logical “WLAN logical node” (WLN) in the scope of this WI and don’t specify in any further detail where the functionality specified for this WLN should/will be implemented (up to implementation).



According to the agreements, we can conclude that user plane data traffic of both LTE and WLAN will go through a same CN interface, which is totally different from the “legacy” Rel-12 LTE/WLAN interworking, and may cause heavy backhaul traffic loads. On the other hand, traffic offloading from eNB to WLAN may also lead to traffic overload in WLAN APs/ACs.
In this contribution, we give our considerations on dealing with WLAN traffic overloading for LTE-WLAN aggregation and propose to inform LTE eNB congestion level of WLAN traffic loads. 
2. Discussion
According to the above-mentioned agreements and WID [2], user plane for WLAN AP is split at PDCP layer of LTE eNB, and an example of  architecture is shown in the following figure. Here, WLN (WLAN logical node) needs to be specified for connection between eNBs and WLAN APs/ACs. Functionalities of WLN are FFS. 
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Figure 1: An example of user plane architecture for LTE/WLAN aggregation 
2.1 Impact to backhaul traffic loads and WLAN traffic loads
From the above figures, for LTE/WLAN aggregation, all data traffic is transmitted by LTE eNB, and offloading traffic is also transferred by LTE eNB. Therefore, backhaul traffic at S1 U interface will be increased significantly with growth of the number of WLAN APs/ACs, or with growth of UEs number, or when WLAN traffic volume of some APs is large. 
If traffic loads on S1 U are very heavy, there is a possibility that CN cannot accommodate all  data traffic. Moreover, even though CN has an ability to accommodate all data traffic, eNB will take longer time to deal with data and delay for UEs receiving data will be larger.A performance of LTE/WLAN aggregation may be decreased. 
Moreover, at hotspot area, the number of UEs that connected to same WLAN AP is larger than that in other areas. In this scenario, traffic loads needed to be transferred by this WLAN AP may be overloading. Accordingly, traffic loads of Xw-U will be very heavy. WLN will take longer time to deal with  data and delay will be larger. A performance of LTE/WLAN aggregation may also be decreased.

Therefore, we have the following proposal:

Proposal 1       RAN2 should evaluate the impact of the number of WLAN APs/ACs, the number of UEs, or WLAN traffic volume to backhaul traffic loads and WLAN traffic loads and the aggregation performance. 
2.2 Dealing with WLAN traffic overloading for LTE/WLAN aggregation
To avoid overloading of WLAN traffic, one possible solution is to enable eNB to send control signalling to WLN via Xw-IF, and send RRC reconfiguration signalling to UEs, to deactivate LTE/WLAN aggregation based on  congestion information of WLN traffic (i.e., Xw-U traffic volume), as shown in Fig. 1.

For example, accordingly, there may have the following triggering event:
· Event : the Xw-U traffic volume is larger than a threshold “Threshold 1” that denotes  maximum Xw-U traffic loads, i.e., maximum total WLAN traffic loads. That is,
 E2: if Xw-U traffic volume >Threshold 1, then eNB deactivates LTE/WLAN aggregation.
Event  is triggered by WLN according to Xw interface.
. Xw-U traffic volume in Event  only denotes Xw-U traffic that needs be transferred by WLAN APs/ACs to UEs, but not including LTE user plane traffic. Xw-U traffic loads can be feedback by WLN or UEs. In a case with feedback by WLN, Xw-U traffic loads can be replaced by utilization rate of APs/ACs, the number of connected UEs, etc. This mechanism is similar to flow control mechanism RAN2 discussed at the  last meeting. In Dual Connectivity specification, a buffer size and a sequence number are described as feedback information of flow control. If there is an optional way that WLN sends eNB information about overloading or traffic volume of APs/ACs via Xw-U, flow control mechanism can be enhanced.
Therefore, from above discussion, in order to trigger the desired eNB indications as analysed, we have the following proposals:

Proposal 2       The level of congestion to denote the WLAN traffic loads, e.g. CPU utilization ratio, resource utilization ratio, total traffic loads, the number of connected UEs, etc., may be informed to LTE eNB via Xw-U. 
3. Conclusion and Proposals
In this contribution, we discussed how to deal with the overloading of WLAN traffic for LTE/WLAN aggregation and gave the following:
Proposal 3 　　RAN2 should evaluate the impact of the number of WLAN APs/ACs, the number of UEs, or the WLAN traffic volume to the backhaul traffic loads and WLAN traffic loads and the aggregation performance.
Proposal 4 　  The level of congestion to denote the WLAN traffic loads, e.g. CPU utilization ratio, resource utilization ratio, total traffic loads, the number of connected UEs, etc., may be informed to LTE eNB via Xw-U. 
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