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1. Introduction 
At RAN#67[1], a WI of LTE-WLAN Radio Level Integration and Interworking Enhancement is agreed. 

The objectives of this work item are to define LTE-WLAN aggregation and interworking enhancement solutions addressing the co-located and non-co-located scenarios where aggregation solution is based on the Release-12 Dual Connectivity solutions 2C and 3C and interworking enhancement is based on solution-3 in the Release-12 SI on 3GPP/WLAN Radio Interworking. In the co-located scenario, the RAN logical node has both LTE eNB and WLAN AP functionality while a new interface between eNB and WLAN is needed for the non-located scenario.
In LS [2], RAN2 states the RAN2 progress on WLAN aggregation. This paper discusses the user plane open issues accordingly.

2. Discussion on control plane
2.1 User Plane

RAN2 Agreement:
	LTE/WLAN aggregation supports collocated and non-collocated scenarios. In the non-collocated scenario, the eNB is connected to a “WLAN Termination” (WT). WT is a logical node and 3GPP does not specify where it is implemented. In both collocated and non-collocated cases, the only needed interfaces to the Core Network are S1-U and S1-MME which are terminated at the eNB.
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Fig. architecture
RAN2 agreement:

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


In hence, the user plane protocol is below
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Fig. Xw Protocol 

2.2 Flow control 
RAN2 agreement:

	The Xw-U interface supports the flow control function based on feedback from WT.
For split bearers, PDCP sublayer supports in-sequence delivery of upper layer PDUs based on Dual Connectivity reordering procedure.

A flow control mechanism is defined on Xw for the eNB to determine the amount of data to route towards the WT and to avoid that more than half the PDCP sequence number space is brought in flight.

NOTE: It is FFS whether the flow control feedback can also be provided by the UE.

	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)


The DC flow control is on a basis of bearer. However, WLAN may not support the bearer basis data transfer and scheduling. 
Refer to 5.5.2.2
DL DATA DELIVERY STATUS (PDU Type 1) in 36.425: This frame format is defined to transfer feedback to allow the receiving MeNB to control the downlink user data flow via the SeNB.
	Flow control Parameters
	Available at WT
	Description

	Highest successfully delivered PDCP Sequence Number
	Yes
	WLAN side can require a UE to return ACK after receiving each MPDU, in principle, according each ACK of MPDU, WT can deduce which PDCP is successfully transferred to the UE.

	Desired buffer size for the E-RAB
	Not sure
	WLAN may not provide the per bearer buffer size.

	Minimum desired buffer size for the UE
	Y
	

	Number of lost Xw-U Sequence Number ranges reported
	Y
	

	Start of lost Xw-U Sequence Number range
	Y
	

	End of lost Xw-U Sequence Number range
	Y
	


Proposal1: consider UE specific flow control for WLAN aggregation.

2.2 Conclusion 

In LS [2], RAN2 states the RAN2 progress on WLAN aggregation. This paper discusses the user plane open issues accordingly.

Proposal1: consider UE specific flow control for WLAN aggregation.
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