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1   Introduction
It is time to discuss the functionalities of the new Xw interface between eNB and Wireless Termination function (WT) necessary for interworking enhancements as well as for carrier aggregation.

In this contribution we propose the baseline text and structure of the specification TS 37.XXD (Xw Application Protocol) by listing the control plane procedures that need to be introduced to be used between eNB and WT.
2   Draft specification
BEGINNING OF PROPOSED TEXT
1
Scope

The present document specifies the radio network layer signalling procedures of the control plane between eNB and WT. XwAP supports the functions of Xw interface by signalling procedures defined in this document. XwAP is developed in accordance to the general principles stated in TS 36.401 [xx] and TS 37.XXA [yy].
NEXT SECTION
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [aa] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [aa].

Elementary Procedure: XwAP protocol consists of Elementary Procedures (EPs). An XwAP Elementary Procedure is a unit of interaction between eNB and WT. An EP consists of an initiating message and possibly a response message. Two kinds of EPs are used:

-
Class 1: Elementary Procedures with response (success or failure),

-
Class 2: Elementary Procedures without response.

LTE-WLAN Aggregation: Defined in TS 36.300 [cc].
LTE-WLAN Interworking: Defined in TS 36.300 [cc].
NEXT SECTION
4
General

4.1
Procedure specification principles

The principle for specifying the procedure logic is to specify the functional behaviour of the terminating entity exactly and completely. Any rule that specifies the behaviour of the originating entity shall be possible to be verified with information that is visible within the system.

The following specification principles have been applied for the procedure text in clause 8:

-
The procedure text discriminates between:

1)
Functionality which "shall" be executed


The procedure text indicates that the receiving node "shall" perform a certain function Y under a certain condition. If the receiving node supports procedure X but cannot perform functionality Y requested in the initiating message of a Class 1 EP, the receiving node shall respond with the message used to report unsuccessful outcome for this procedure, containing an appropriate cause value.

2)
Functionality which "shall, if supported" be executed


The procedure text indicates that the receiving node "shall, if supported," perform a certain function Y under a certain condition. If the receiving node supports procedure X, but does not support functionality Y, the receiving node shall proceed with the execution of the EP, possibly informing the requesting node about the not supported functionality.

-
Any required inclusion of an optional IE in a response message is explicitly indicated in the procedure text. If the procedure text does not explicitly indicate that an optional IE shall be included in a response message, the optional IE shall not be included. For requirements on including Criticality Diagnostics IE, see section 10. 

4.2
Forwards and backwards compatibility

The forwards and backwards compatibility of the protocol is assured by a mechanism where all current and future messages, and IEs or groups of related IEs, include ID and criticality fields that are coded in a standard format that will not be changed in the future. These parts can always be decoded regardless of the standard version.

4.3
Specification notations

For the purposes of the present document, the following notations apply:

Procedure
When referring to an elementary procedure in the specification the Procedure Name is written with the first letters in each word in upper case characters followed by the word "procedure", e.g. Handover Preparation procedure.

Message
When referring to a message in the specification the MESSAGE NAME is written with all letters in upper case characters followed by the word "message", e.g. HANDOVER REQUEST message.

IE
When referring to an information element (IE) in the specification the Information Element Name is written with the first letters in each word in upper case characters and all letters in Italic font followed by the abbreviation "IE", e.g. E-RAB ID IE.

Value of an IE
When referring to the value of an information element (IE) in the specification the "Value" is written as it is specified in sub clause 9.2 enclosed by quotation marks, e.g. "Value
NEXT SECTION
5
XwAP services

The present clause describes the services an eNB offers to its neighbours.

5.1
XwAP procedure modules

The Xw interface XwAP procedures are divided into two modules as follows:

1.
XwAP Basic Mobility Procedures;

2.
XwAP Global Procedures;

The XwAP Basic Mobility Procedures module contains procedures used to handle the UE mobility within E-UTRAN.

The Global Procedures module contains procedures that are not related to a specific UE. The procedures in this module are in contrast to the above module involving an eNB and a WT.
Editor’s note: to decide whether Basic Mobility Procedures are significant for XwAP.
5.2
Parallel transactions
Unless explicitly indicated in the procedure specification, at any instance in time one protocol peer shall have a maximum of one ongoing XwAP procedure related to a certain UE.

NEXT SECTION

6
Services expected from signalling transport

The signalling connection shall provide in sequence delivery of XwAP messages. XwAP shall be notified if the signalling connection breaks.

Xw signalling transport is described in TS 37.XXC [dd].
NEXT SECTION

7
Functions of XwAP

The XwAP protocol provides the following functions:
-
Interface setup and maintenance
-
Setting up the Xw. This function is used to exchange necessary data for the eNB for setup the Xw interface and implicitly perform an Xw Reset.
-
Removing the Xw. This function allows removing the signaling connection between an eNB and a WT in a controlled manner. 
-
Resetting the Xw. This function is used to reset the Xw interface. 
-
Reporting of General Error Situations. This function allows reporting of general error situations, for which function specific error messages have not been defined
-
LTE-WLAN Interworking. This function allows traffic steering towards WLAN.
-
LTE-WLAN Aggregation. This function allows carrier aggregation between LTE eNB and WLAN.
The mapping between the above functions and Xw EPs is shown in the table below.

Table 7-1: Mapping between XwAP functions and XwAP EPs

	Function
	Elementary Procedure(s)

	Setting up the Xw
	Xw Setup

	Removing the Xw
	Xw Removal

	Resetting the Xw
	Xw Reset

	Reporting of General Error Situations
	Error Indication

	LTE-WLAN Interworking and Aggregation
	Status Reporting Initiation
Status Reporting

	LTE-WLAN Aggregation
	a) WT Addition Preparation

b) eNB Initiated WT Modification Preparation

c) eNB Initiated WT Release


NEXT SECTION

8
XwAP procedures

8.1
Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs.

Table 8.1-1: Class 1 Elementary Procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Xw Setup 
	Xw SETUP REQUEST
	Xw SETUP RESPONSE
	Xw SETUP FAILURE

	Xw Removal
	Xw REMOVAL REQUEST
	Xw REMOVAL RESPONSE
	Xw REMOVAL FAILURE

	Xw Reset
	Xw RESET REQUEST
	Xw RESET RESPONSE
	

	
	
	
	

	WT Addition Preparation
	WT ADDITION REQUEST
	WT ADDITION REQUEST ACKNOWLEDGE
	WT ADDITION REQUEST REJECT

	WT Modification Preparation
	WT MODIFICATION REQUEST
	WT MODIFICATION REQUEST ACKNOWLEDGE
	WT MODIFICATION REQUEST REJECT

	
	
	
	

	Status Reporting Initiation
	STATUS REPORT REQUEST
	STATUS REPORT RESPONSE
	STATUS REPORT FAILURE


Table 8.1-2: Class 2 Elementary Procedures

	Elementary Procedure
	Initiating Message

	Error Indication
	ERROR INDICATION

	Status Reporting
	STATUS REPORT

	WT Release
	WT RELEASE INDICATION


8.2
Interface setup and maintenance
8.2.0
Error Indication
NOTE: 
Error Indication to report detected errors in one incoming message.

[image: image1.emf] 
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Figure x.y-z: Xw Setup, successful/unsuccessful operation
8.2.1
Xw Setup

NOTE: 
Xw Setup, to exchange application level configuration data needed for one eNB and one WT to interoperate correctly over the Xw-C interface.
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Figure x.y-z: Xw Setup, successful/unsuccessful operation
8.2.2
Xw Reset
NOTE: 
Xw Reset, to align the resources in eNB and WT in the event of an abnormal failure. The procedure resets the Xw interface.
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Figure x.y-z: Xw Reset, successful operation
8.2.2
Xw Removal
NOTE: 
Xw Removal, to remove the signalling connection between an eNB and a WT in a controlled manner.

[image: image4.emf] 
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Figure x.y-z: Xw Removal, successful/unsuccessful operation
8.3
Procedure for LTE-WLAN interworking and LTE-WLAN aggregation
a) Status Reporting Initiation to trigger/stop the reporting of the necessary information from the WT to enhance interworking (traffic steering) and aggregation.
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Figure 8.3-1: Status Reporting Initiation, successful/unsuccessful operation
b) Status Reporting, for the WT to report the necessary information to the eNB to enhance LTE-WLAN interworking and LTE-WLAN aggregation.
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Figure 8.3-2: Status Reporting
8.4
LTE-WLAN Aggregation specific procedures
8.4.1
WT Addition Preparation
a) WT Addition Preparation, to request the WT to allocate resources for dual connectivity operation for a specific UE;
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Figure 8.4.1-1: WT Addition Preparation, successful/unsuccessful operation
8.4.2
WT Modification
b) eNB initiated WT Modification Preparation, to enable an MeNB to request a WT to modify its UE context.
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Figure 8.4.2-1: WT Modification Preparation, successful/unsuccessful operation
8.4.3
WT Release
c) eNB initiated WT Release, triggered by the eNB to initiate the release of the resources for a specific UE
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Figure 8.4.3-1: eNB initiated WT Release
END OF PROPOSED TEXT
3   Conclusion and proposal
In this contribution we presented an option for the baseline text and structure of the specification TS 37.XXD (Xw Application Protocol) by listing the control plane procedures that need to be introduced to be used between eNB and WT. We propose to capture the text in Section 2 in the new Technical Specification 37.XXD.
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