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1
Introduction
The following agreements having impact on flow control were made in last RAN2#90 meeting:

1
We define a DC-like UP interface (GTP-U) between the eNB and the WT 

2
LTE-WLAN aggregation, flow control runs between WT and eNB. 

4
For 3C-mode LTE-WLAN aggregation, the Rel-12 PDCP reordering behaviour is adopted

Furthermore, in the RAN#68 plenary meeting it was decided not to add other tunnelling solutions. However, it is expected that new Rel-13 work item to address legacy Wi-Fi APs may be approved in RAN#69 in September. 
In this paper we discuss the principles of network based flow control for LTE-WLAN aggregation according the agreements above and conclude that from our perspective it could be beneficial to reuse dual connectivity functionality (as specified in [1]) as much as possible. A similar paper addressing both network based and UE based flow control has been submitted to RAN2#91 [2].
2
Discussion
2.1
Dual Connectivity 3C-like approaches


These approaches are using tunnelling between eNB and WLAN Termination (WT). The tunnelling is not hidden from the WT and therefore the WT can provide flow control feedback considering buffer states and delivery information of the WT. L2 or GTP-U tunnels may be used, and the tunnelling may be per bearer (in which case the bearers are separated by the tunnel identities) or per UE (in which case an additional adaptation layer is needed to maintain bearer granularity between eNB and UE).

2.2
Principles of network based flow control

Using Dual Connectivity 3C-like approaches should allow the WT to provide for bearer specific feedback about:

· packets lost upon transfer from eNB to WT,

· delivery status as known at the WT (i.e. Wi-Fi MAC ACK/NACK),

· flow control data request from WT to eNB according to buffer status at the WT.
Figures 1 below shows an example for Dual Connectivity 3C-like approaches using GTP-U like agreed by RAN2 and a Flow Adaptation Layer between eNB and UE:
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Figure 1: Using GTP-U Xw carrying a Flow Adaptation Layer

RAN2 agreed to run flow control between WT and eNB to avoid performance degradations. The GTP-U protocol as enhanced for the X2-U dual connectivity [1] already meets many of the needs for the flow control principles listed above. Therefore we see benefits in reusing these Rel-12 efforts as far as possible for the WLAN/LTE aggregation enhancements, too. 
Proposal 1: Confirm RAN2 agreement to reuse GTP-U based dual connectivity functionality (as specified in [1]) as much as possible.

Comparison between Flow Adaptation Layer at the eNB and at the WT:
The Flow Adaptation Layer (FAL) could be located at the eNB as shown in Figure 1 above, but could also be located at the WT.
a. FAL at the eNB: This requires a mapping at the WT to link the Xw interface with the air-interface (or eNB with UE, respectively).

b. FAL at the WT: In that case an additional layer over the air-interface prolongs the bearer specific flows terminated at the WT from Xw side. This requires a mapping at the WT between the Bearer ID used over the air-interface and the GTP-U TEID used over Xw.
By having the FAL in the eNB, the eNB would be in control of the adaptation between PDCP and GTP. In addition, this approach would minimize the impact on the WT. Therefore, we propose that:
Proposal 2: the Flow Adaptation Layer should be located in the eNB.

3
Conclusion and proposals
In this discussion paper we touched upon the principles of network based flow control for LTE-WLAN aggregation by taking into account the latest agreements reached in RAN2#90 and we proposed the following:
Proposal 1: Confirm the RAN2 agreement to reuse GTP-U based dual connectivity functionality (as specified in [1]) as much as possible.
Proposal 2: The Flow Adaptation Layer should be located in the eNB.
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