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1. Introduction
In RAN #66, a RAN2 lead WI about R13 LTE-WLAN aggregation and interworking enhancement (R13 LWA+IWK) was approved [1]. One main objective of the WI is to 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.
In this document, we discuss the details of global procedure (non-UE associated procedures) for the control plane of the interface Xw. 
2. Discussion
It was agreed in RAN2#89bis that, the WT(WLAN Termination) is connected to the eNB via Xw interface. All the requirements in WLAN for 3GPP/WLAN aggregation will be specified in the WT, and information exchange will be standardized in Xw. WT is the proxy to exchange information between WLAN and 3GPP, and visible to E-UTRAN. The Xw interface acts as the similar role as current X2 interface between eNBs. All the principle of X2 interface design could be reused. The following paragraphs discuss the necessary global procedure for Xw interface. 

As the commonality between X2 and Xw interface, similar global procedures are required. In the following table, it lists all the global procedures for X2, and analyzes the applicability of Xw for each procedure.  
Table 2-1:  Comparison of X2-CP and Xw-CP Global Procedures 
	X2 CP Procedure
	 Applicability of Xw-CP Procedure
	Remarks  

	Load Indication
	Not applicable for Xw interface.
	Mainly for intra-EUTRAN interference mitigation.

	Error Indication
	Error Indication
Similar with X2-CP.
	The Error Indication procedure is initiated by one nodee to signal to the peer an error situation in a received message, provided it cannot be reported by an appropriate failure message.

	X2 Setup 
	Xw Setup

Similar with X2-CP.
	Similar with X2-CP, Xw Setup procedure is needed to exchange application level data(e.g. AP BSSID) needed for eNB and WT to interoperate correctly over the Xw interface

	Reset
	Reset
Similar with X2-CP.
	Similar with X2-CP, the procedure resets the whole Xw interface, because of the abnormal failure.

	eNB Configuration Update
	WT/eNB configuration Update

Similar with X2-CP.
	WT/eNB Configuration Update procedure is to update application level configuration data(e.g. added new AP BSSID )  of WT/eNB to interoperate correctly over the Xw interface.

	Resource Status Reporting Initiation
	Resource Status Reporting Initiation
Similar with X2-CP.
	The Resource Status Reporting Initiation procedure is used by an eNB to request measurements(e.g. measurement for BSS load, WAN matrix) from WT.

	Resource Status Reporting
	Resource Status Reporting
Similar with X2-CP.
	The Resource Status Reporting procedure reports measurement results(e.g. BSS load, WLAN matrix) requested by eNB

	Mobility Settings Change
	Not applicable for Xw interface.
	This is relevant to SON, no need for Xw.

	Radio Link Failure Indication
	Not applicable for Xw interface.
	This is relevant to SON, no need for Xw.

	Handover Report
	Not applicable for Xw interface.
	This is relevant to SON, no need for Xw.

	Cell Activation
	Not applicable for Xw interface.
	This is relevant to Energy saving enhancements, no need for Xw.

	X2 Removal
	Xw removal
Similar with X2-CP.
	Similar with X2-CP, Xw Removal procedure is needed to perform the removal of Xw connectivity between eNB and WT in a controlled manner.


As compared above, except for some dedicated procedures for intra-RAT SON, ES and ICIC, all the other global procedures are necessary for Xw interface.
 Proposal 1: It is proposed RAN3 to agree following procedures for Xw interface: Error Indication procedure; Xw Setup procedure; Reset procedure; WT configuration Update procedure; Resource Status Reporting Initiation procedure; Resource Status Reporting procedure and Xw Removal procedure. 
3. Conclusion
In this contribution, global procedures for Xw are discussed, and it is proposed RAN3 to agree following proposals. 
Proposal 1: It is proposed RAN3 to agree following procedures for Xw interface: Error Indication procedure; Xw Setup procedure; Reset procedure; WT configuration Update procedure; Resource Status Reporting Initiation procedure; Resource Status Reporting procedure and Xw Removal procedure. 
Proposal 2: It is proposed RAN3 to agree the TP in section 5 for 36.300.
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5. Text Proposal for TR 36.300

 X.X Xw Control plane

X.X.1 Xw-CP functions

X.X.2 Xw-CP procedures

X.X.2.1 Error Indication procedure
The Error Indication procedure is initiated by the eNB and the MME, to report an error situation in a received message, provided it cannot be reported by an appropriate failure message.
X.X.2.1a
 WT initiated error indication
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Figure X.X.2.1a-1: Error Indication procedure initiated by WT

The WT sends the ERROR INDICATION message to report the peer entity which kind of error occurs. 

X.X.2.1b eNB initiated error indication
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Figure X.X.2.1-2: Error Indication procedure initiated by eNB
The eNB sends the ERROR INDICATION message to report the peer entity which kind of error occurs. 
X.X.2.2 Xw Setup procedure
The purpose of the Xw Setup procedure is to exchange application level data needed for eNB and WT to interoperate correctly over the Xw interface. The Xw Setup procedure is triggered by the eNB. The Xw Setup procedure is the first XWAP procedure which will be executed.
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Figure X.X.2.2-1: Xw Setup procedure
X.X.2.3 Reset procedure
The Reset procedure is initiated by the eNB/ the WT to align the resources with the peer WT/eNB in the event of an abnormal failure. The procedure resets the whole Xw interface.
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Figure X.X.2.3-1: Reset procedure initiated by WT
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Figure X.X.2.3-2: Reset procedure initiated by eNB
X.X.2.4 Configuration Update procedure
The purpose of the Configuration Update procedure is to update application level configuration data needed for the WT or the eNB to interoperate correctly over the Xw interface.
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Figure X.X.2.4-1: WT initiated Configuration Update procedure
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Figure X.X.2.4-2: eNB initiated Configuration Update procedure
X.X.2.5 Resource Status Reporting Initiation
The Resource Status Reporting Initiation procedure is used by the eNB to request measurements from the WT.
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Figure X.X.2.5-1: Resource Status Reporting Initiation procedure

X.X.2.6 Resource Status Reporting
The Resource Status Reporting procedure reports measurement results requested by eNB.
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Figure X.X.2.6-1: Resource Status Reporting procedure
X.X.2.7 Xw Removal procedure
The purpose of the Xw Removal procedure is to perform the removal of Xw connectivity between the eNB and the WT in a controlled manner. If the procedure is successful, the receiving node responds with the Xw REMOVAL RESPONSE message, after both nodes remove the Xw signalling connection between them and may release all associated resources. In case the receiving node cannot remove the Xw signalling connection (e.g. because of an ongoing procedure and/or due to local configuration), it responds with the Xw REMOVAL FAILURE message.
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Figure X.X.2.6-1: eNB initiated Xw Removal procedure
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Figure X.X.2.6-2:WT initiated Xw Removal procedure
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