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1 Introduction 
According to the new Rel-13 WI: “LTE-WLAN Radio Level Integration and Interworking Enhancement” being approved at RAN#67 and revised at RAN#68 [1], there are the following objectives of this WI for RAN3:
	For RAN3, the objectives of the work item are:

1. Specify the required control plane and user plane signalling and interface between eNB and WLAN termination point for non-co-located deployment of LTE-WLAN Aggregation based on Release-12 Dual Connectivity solutions 2C and 3C.

2. Specify procedures and signalling for the exchange of parameters (e.g., parameters that were considered beneficial in TR 37.870 and that may be found beneficial for Aggregation and Interworking Enhancement).


And during RAN2#89bis and RAN2#90, there were some discussions for RAN2 part of this WI and some agreements were reached which might impact to RAN3, including:
	Agreements
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.  


In this contribution, we will give some analysis for Xw interface between the eNB and the WT for LTE-WLAN aggregation and interworking enhancement.
2 Discussion
According to the revised WI, it is obvious that Xw interface should support both control plane and user plane functions, and considering the different functions for control plane and user plane which are similar with existing X2 interface, separate Xw interface protocol stacks for control plane and user plane are suggested.
2.1 Xw-U

Based on RAN2 agreement, a DC-like UP interface (GTP-U) between the eNB and the WT is considered, the protocol stack for Xw user plane interface (Xw-U) is illustrated as Figure 1.
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Figure 1: Xw-U protocol stack

Proposal 1: It is suggested that RAN3 adopt the Xw-U protocol stack illustrated as Figure 1.
In WI “LTE-WLAN Radio Level Integration and Interworking Enhancement”, there are two separate features, including LTE-WLAN aggregation and LTE-WLAN interworking enhancement. It is identified by RAN2 that Xw-U interface can be used by LTE-WLAN aggregation. But for interworking enhancement, there is no identified requirement to support Xw-U interface.
Proposal 2: Xw-U can only be used by LTE-WLAN aggregation.

2.2 Xw-C
For Xw control plane interface (Xw-C), the possible protocol stack has been discussed previously for MRJC SI [2] in RAN3, but there was no any agreement. 
There are two typical protocols for control plane interface in 3GPP, one is based on SCTP, and the other is based on UDP. SCTP can provide higher reliability with higher complexity than UDP. In 3GPP, existing S1 and X2 use SCTP as the control plane interface protocol between eNBs and between eNB and MME, therefore SCTP-based interface should be easy to be developed and implemented by eNB; and it is also observed that UDP has also been used for the interface between LTE and other RATs, e.g. S101 between MME and HRPD AN, and UDP has already supported by WLAN as the basic protocol, therefore UPD-based interface should be easier to be implemented by WLAN if used for Xw design. 

In WLAN network, CAPWAP-based interface between AC and AP, which is also based on UDP, can support signalling delivery between AC and AP, but it should be complicated and looks unnecessary for LTE to support CAPWAP, therefore, in order to simplify the work in 3GPP, CAPWAP should not be considered to be reused for the interface between LTE and WT.

Based on the above analysis, it is suggested that RAN3 make decision to select SCTP or UDP as the signalling protocol for Xw-C. For the application protocol above SCTP or UDP, named as XwAP, it should be defined to support the functions required for Xw-C. 

The two possible protocol stacks are illustrated as Figure 2 and Figure 3.

Proposal 3: It is suggested that RAN3 make decision to select SCTP or UDP as the protocol for Xw-C.
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Figure 2: SCTP-based Xw-C
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Figure 3: UDP-based Xw-C
About the usage of Xw-C, it is a little different from Xw-U. In MRJC SI, it has identified some WLAN metrics (e.g. BSS load) could be delivered through the interface between eNB and WLAN to improve LTE-WLAN interworking. The outcome of MRJC SI should be considered for interworking enhancement. Therefore, Xw-C should be supported by LTE-WLAN interworking enhancement. For LTE-WLAN aggregation, the gain for the identified WLAN metrics through Xw-C should also be applicable, and there might be some additional signalling exchange through Xw-C in order to support LTE-WLAN aggregation operation (e.g. DC SeNB-like procedures, addition, modification, release etc), therefore, Xw-C should also be supported by LTE-WLAN aggregation.
Proposal 4: Xw-C can be used by LTE-WLAN aggregation and interworking enhancement.
3 Conclusion
Based on the analysis, there are the following proposals:
Proposal 1: It is suggested that RAN3 adopt the Xw-U protocol stack illustrated as Figure 1.
Proposal 2: Xw-U can only be used by LTE-WLAN aggregation.

Proposal 3: It is suggested that RAN3 make decision to select SCTP or UDP as the protocol for Xw-C.
Proposal 4: Xw-C can be used by LTE-WLAN aggregation and interworking enhancement.
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