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1. Background
· There are potential several architectures for LTE-WLAN aggregation [1] according to the agreements in the last meeting.
	Relevant agreements in R2#89b

7a
For a 3C architecture flow control is necessary for the eNB to determine the amount of data to route towards the WLN. (FFS whether flow control runs between WLN and eNB or whether the feedback could e.g. be provided by the UE)

7b
For a 2C architecture at least feedback is needed for the eNB to avoid that more than half the PDCP sequence number space is brought in flight. (FFS whether this is provided by a flow control mechanism from the WLN or by the UE)


· This contribution looks at these architecture and protocols for user-plane data transmission and conclude that IP header is necessarily to convey the LTE data over the WLAN.
2. Discussion on feedback
· Fig. 1 depicts DC Architectures 3C and 2C. Based on the DC, assuming that the flow control between the eNB and WLN is applied, the expected behaviour when Xw is congested is depicted.
· For 3C, the eNB can use the LTE side by suspending the offloading and switching the data path to the LTE side.

· For 2C, the eNB would suspend the offloading of the incoming data to the WLAN side. If the congestion is significant, the offloading is de-configured and fall back to the LTE side.
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Fig.1: Overview of flow control
· There are two discussion points for the flow control between the eNB and the WLN.
· Reliable delivery of RLC Status Report from the UE to the WLN
One factor that the flow control works well is the reliability of the feedback for the WLN to exactly deduce the data reception status. In the dual connectivity, the RLC Status Report delivered from the UE to the SeNB could have the transmission priority and be transmitted over the LTE/LTE-A air interface. Therefore, the transmission latency is not problematic.
However, in the LTE-WLAN aggregation, it is not sure if the RLC Status Report is reliably delivered from the UE to the WLN over WLAN air interface. For example, the transmission of RLC Status Report from the UE to the WLN is delayed due to the LBT (listen-before-talk). If the latency is increased, the WLN may not exactly deduce the PDCP reception status in the UE side. Therefore, the flow control can’t always work well.
· Offloading scenarios

Another aspect is how the LTE-WLAN aggregation would be performed. Compared to the DC, where the air interface is deployed by the licensed carrier, high user experience is expected. On the other hand, the air interface in the WLN is deployed by the un-licenced carrier (i.e. WLAN) and high user experience may not be so important compared to DC.

This implies that the deployment scenario of the LTE-WLAN aggregation is likely to be broad, where the long latency between the eNB and the WLN is accepted. Obviously, the flow control doesn’t effectively work. As a result, the flow control functionality, which on earth is optional, would not be configured to avoid signalling overhead and wasteful use of network resources.
· Interface between the eNB and the WLN
The interface between the eNB and WLN is not currently decided yet. If the IPSec tunnel is applied between the eNB and the UE, the IP routing is required between the eNB and WLN. This means that X2 interface and GTP tunnel is not deployed between the eNB and the WLN. As a result, the flow control adopted for DC can’t be reused for the LTE-WLAN aggregation.
· These observations lead the following conclusion.
Proposal 1: The flow control based on the feedback from the UE should be introduced.
3. PDCP SR

· The signalling design for feedback should be discussed.

· The specification impact is minimized. In this sense, the reuse of PDCP SR should be considered. For example, the PDCP SR could be helpful for the eNB to deduce the reception status of PDCP PDU in the UE.
· In fact, although the PDCP SR may not provide complete information to the eNB compared to the feedback from the WLN, it could be still useful for the eNB as a supplemental information to decide the amount of offloaded data to the WLN. 
· The PDCP SR could be triggered based on a periodic manner. Alternatively, the PDCP SR could be triggered depending on the reception buffer status in the UE, for example it is triggered if the amount of data exceed a threshold.
Proposal 2: Periodic PDCP SR or threshold based PDCP SR should be introduced as the feedback.
4. Conclusion

Our proposals are described in the following.

Proposal 1: The flow control based on the feedback from the UE should be introduced.
Proposal 2: Periodic PDCP SR or threshold based PDCP SR should be introduced as the feedback.
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