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1   Introduction
In RAN2#90 meeting [1], it was agreed that flow control runs between WT and eNB for LTE-WLAN aggregation. In RAN3#89 meeting, we achieve consensus to reuse flow control mechanism in R12 LTE Dual Connectivity [2]. However, the details are still open. Besides, RAN2 thinks it is FFS whether the feedback can be alternatively provided by the UE [3]. 
In this document, we provide further details and analysis for flow control issue. 
2   Discussion
2.1   Feedback from WT
In LTE-WLAN aggregation, the Flow Control function is applied when an E-RAB is configured to use WLAN and only for DL i.e. the flow control information is provided by the WT to the eNB for the eNB to control the downlink user data flow to the WT and to avoid that more than half the PDCP sequence number space is brought in flight.
In Rel-12 LTE DC, feedback from the SeNB to the MeNB allows the MeNB to determine the amount of downlink data to send via the SeNB. The feedback information includes the highest successfully delivered PDCP SN, the desired buffer size for the E-RAB, Minimum desired buffer size for the UE and the number of lost X2-U SN.

For LTE-WLAN aggregation, the same mechanism may be reused, i.e. the Xw-U interface supports flow control function based on feedback from WT. The flow control parameters are shown in tabel1, and the availability at WT is discussed. 
	Flow control Parameters
	Available at WT
	Description

	Highest successfully delivered Xw-U Number
	Yes
	Generally, UE will respond with ACK if it successfully received packets from WLAN. If the WT could get ACK feedback of the LWA packet over WLAN air interface, it is able to feedback the highest successfully delivered Xw-U Number. And eNB can deduce which PDCP is successfully transferred to the UE.
If WT is not able to get ACK feedback of the transmission over WLAN air interface, it just feedback the highest successfully delivered Xw-U number to the WLAN network.  

	Desired buffer size for the LWA bearer
	Yes
	The desired buffer size depends on both WLAN radio condition and the remaining buffer size of WLAN AP. There’re four access categories (AC) in WLAN network for all associated UEs. In LWA, the UE may be configured with multiple bearers utilizing WLAN. If more than 4 LWA bearers are configured to use WLAN resource, more than 1 LWA bearer have to share the same access category. So it is not easy for WLAN AP to feedback the desired buffer size for the LWA bearer of each UE.   
However, we could expect good algorithm by WLAN implementation.  

	Minimum desired buffer size for the UE
	Yes
	Similarly, we could expect good algorithm by WLAN implementation. 

	Number of lost Xw-U Sequence Number ranges reported
	Yes
	

	Start of lost Xw-U Sequence Number range
	Yes
	

	End of lost Xw-U Sequence Number range
	Yes
	


Table 1 Flow control parameters

In general, the WT is able to determine number of lost Xw-U SN from the transmission over the Xw interface but how the WT may know highest successfully delivered Xw-U SN, the desired buffer size for the LWA bearer, and Minimum desired buffer size for the UE are out of 3GPP scope and depend on WLAN implementations.
2.2   Feedback from UE
Another option mentioned in last RAN2 meeting is that the PDCP status feedback could be provided by the UE. However, the UE could only know the lost PDCP SN over the WLAN air interface, and still has no idea of the desired buffer size, which is only available in the network side. Besides, it imposes higher overhead over LTE air interface.
As the Xw interface between the WT and the eNB exists for LTE-WLAN aggregation, it is natural to reuse the same flow control as for LTE DC, and no need to have additional mechanism over Uu.
Proposal 1: Flow control for WLAN data transmission relies on the feedback from the WT, containing the highest successfully delivered Xw-U SN, the desired buffer size for the LWA bearer, the minimum desired buffer size for UE and the number of lost Xw-U SN.
3   Conclusion
In this contribution, the flow control issue for LTE-WLAN aggregation is discussed. 
Proposal 1: Flow control for WLAN data transmission relies on the feedback from the WT, containing the highest successfully delivered Xw-U SN, the desired buffer size for the LWA bearer, the minimum desired buffer size for UE and the number of lost Xw-U SN.
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