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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 LTE-WLAN aggregation procedures for Xw-CP. 
2. Discussion
As the objective of the WI, the LTE-WLAN aggregation solution should be based on the R12 DC solutions 2C and 3C. In addition, the difference between 2C and 3C is if the bearer could be transmitting concurrently in MeNB and SeNB or not, which doesn’t impact the general procedures. It is straight forward to analyze the standardized DC procedures for X2 and check the applicability for Xw. In [3], it discusses the operation call flow for the LTE-WLAN aggregation, while this paper focuses on the elementary procedures of all the operations. 
The X2AP protocol supports the function of DC for UE as following (only for split bearer option) [4]:

-
Establishment, Modification and Release of a UE context at the SeNB;

-
Control of user plane tunnels between MeNB and SeNB for a specific UE for split bearer and data forwarding;
Therefore, similar functions should be supported for XwCP for LTE-WLAN aggregation:

 -
Establishment, Modification and Release of a UE context at the WT;

-
Control of user plane tunnels between eNB and WT for a specific UE.

In order to compare with the X2-CP procedures for Dual connectivity, the following table lists the elementary procedures for DC and analyze the difference with LTE-WLAN aggregation, which is also discussed in [3]. 
Table 2-1: Comparison of X2-CP and Xw-CP Procedures
	Xw-CP procedures for LWA
	SimilarX2-CP procedures for DC
	Remarks  

	WT Addition Preparation


	SeNB Addition Preparation
	The SeNB Addition Preparation procedure is initiated by the MeNB to request the SeNB to establish a GTP tunnel and to allocate resources for DC operation for a specific UE. 

The WT Addition procedure is only used to establish GTP tunnel(s) and request the WT to allocate the tunnel endpoint for LWA bearer(s). 

	eNB initiated WT Modification Preparation


	MeNB initiated SeNB Modification Preparation
	The MeNB initiated SeNB Modification Preparation procedure is initiated by the MeNB to request the SeNB to modify resources allocated for a specific UE at the SeNB.

The eNB initiated WT Modification Preparation procedure is only used for LWA bearer establishment, modification or release. 

	WT initiated WT Modification


	SeNB initiated SeNB Modification
	The SeNB initiated SeNB Modification Preparation procedure is initiated to request the modification of the UE context at the SeNB.

The WT initiated WT Modification Preparation procedure is only used for LWA bearer release.

	eNB initiated WT Release 


	MeNB initiated SeNB Release 
	The MeNB initiated SeNB Release procedure is triggered by the MeNB to initiate the release of the resources for a specific UE at the SeNB.

The eNB initiated WT Release procedure is only used to release  the resources for a specific UE at the WT.

	WT initiated WT Release


	SeNB initiated SeNB Release
	The SeNB initiated SeNB Release procedure is triggered by the SeNB to initiate the release of the resources for a specific UE at the SeNB.

The eNB initiated WT Release procedure is only used to release  the resources for a specific UE at the WT.


Proposal: It is proposed RAN3 to agree following procedures for Xw interface:
· WT Addition Preparation procedure
· eNB initiated WT Modification Preparation procedure
· WT initiated WT Modification procedure
· eNB initiated WT Release procedure
· WT initiated WT Release procedure
3. Conclusion
In this contribution, LWA related 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:

· WT Addition Preparation

· eNB initiated WT Modification Preparation

· WT initiated WT Modification

· eNB initiated WT Release

· WT initiated WT Release

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.1 Xw-CP Functions

The X2AP protocol supports the following functions:
-
Support of LWA for UE in ECM-CONNECTED:
-
Establishment, Modification and Release of a tunnel endpoint at the WT;

-
Control of user plane tunnels between eNB and WT for a specific UE ;
General X2 management and error handling functions:

-
Error indication;

-
Setting up the Xw;

-
Resetting the Xw;

-
Updating the Xw configuration data;

-
Xw Removal.
X.X.2 Xw-CP procedure

The elementary procedures supported by the XWAP protocol are listed in TS 36.xxx[xx].

X.X.2.1 WT Addition Preparation procedure

The WT Addition Preparation procedure is initiated by the eNB to request the WT to establish  GTP tunnel(s) and request the WT to allocate the tunnel endpoint for a specific UE for LWA bearer(s).
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Figure X.X.2.1-1: WT Addition Preparation procedure

The eNB sends a WT ADDITION REQUEST message to WT including the LWA bearer(s) for the specific UE.

In case a GTP tunnel at the WT has been established successfully, the WT responds with a WT ADDITION REQUEST ACKNOWLEDGE message, which includes successfully established and bearers that failed to be established for LWA.

In case WT addition is not successful (e.g. WLAN AP was overloaded ), the WT responds with WT ADDITION REJECT message instead.

X.X.2.2 eNB initiated WT Modification Preparation procedure

The eNB initiated WT Modification Preparation procedure is initiated by the eNB to request the WT to modify LWA bearer(s) for a specific UE at the WT.
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Figure X.X.2.2-1: eNB initiated WT Modification Preparation procedure

In case resource modification at the WT has been performed successfully, the WT responds with a WT MODICATION REQUEST ACKNOWLEDGE message.
In case the WT modification is not successful (e.g. WLAN AP was overloaded) the WT responds with a WT MODIFICATION REQUEST REJECT message instead.
X.X.2.3 WT initiated WT Modification procedure

The eNB initiated WT Modification Preparation procedure is initiated by the eNB to request the WT to release LWA bearers for a specific UE.
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Figure X.X.2.3-1: WT initiated WT Modification procedure

If the eNB decides to not follow the WT request it replies with a WT MODIFICATION REFUSE message.
X.X.2.4 eNB initiated WT Release procedure

The eNB initiated WT Release procedure is triggered by the eNB to initiate the release of the resources for a specific UE at the WT.


[image: image4.emf]eNB WT
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Figure X.X.2.4-1: eNB initiated WT Release procedure
X.X.2.5 WT initiated WT Release procedure

The WT initiated WT Release procedure is triggered by the WT to initiate the release of the resources for a specific UE at the WT.


[image: image5.emf]eNB WT
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Figure X.X.2.5-1: WT initiated WT Release procedure
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