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1
Scope

The present document specifies the signalling procedures of the control plane between an eNB and WLAN Termination (WT). The Xw Application Protocol (XwAP) supports the functions of Xw interface by signalling procedures defined in this document.
>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
3
Definitions, symbols and abbreviations

3.1
Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] 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 [1].

Elementary Procedure: XwAP protocol consists of Elementary Procedures (EPs). An XwAP Elementary Procedure is a unit of interaction between an 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.

E-RAB: Defined in TS 36.401 [9].
LWA bearer: Defined in TS 36.300 [2].
WLAN Termination: Defined in TS 36.300 [2].

>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
4.1
Procedure specification principles

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

>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
8.3
WT Configuration Update

8.3.1
General

The purpose of the WT Configuration Update procedure is to update application level configuration data needed for an eNB and a WT to interoperate correctly over the Xw interface.

The procedure uses non-UE-associated signalling.

8.3.2
Successful Operation
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Figure 8.3.2-1: WT Configuration Update, successful operation

A WT initiates the procedure by sending a WT CONFIGURATION UPDATE message to an eNB. Such message shall include an appropriate set of up-to-date configuration data, including, but not limited to, relevant lists of added, modified and deleted WLAN identifiers that the WT has just taken into operational use.

>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
8.6.2
Successful Operation
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Figure 8.6.2-1: Error Indication procedure, eNB originated. Successful operation.
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Figure 8.6.2-2: Error Indication procedure, WT originated. Successful operation.

When the conditions defined in clause 10 are fulfilled, the Error Indication procedure is initiated by an ERROR INDICATION message sent from the receiving node.

The ERROR INDICATION message shall contain at least either the Cause IE or the Criticality Diagnostics IE. In case the Error Indication procedure is triggered by UE associated signalling, the eNB UE XwAP ID IE and the WT UE XwAP ID IE shall be included in the ERROR INDICATION message. If one or both of eNB UE XwAP ID IE and the WT UE XwAP ID IE are not correct, the cause shall be set to an appropriate value, e.g., “Unknown eNB UE XwAP ID”, “Unknown WT UE XwAP ID” or “Unknown pair of UE XwAP ID”.
>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
8.8
WT Addition Preparation

8.8.1
General
The purpose of the WT Addition Preparation procedure is to request the WT to allocate resources for LWA operation for a specific UE.

>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
8.8.3
Unsuccessful Operation
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Figure 8.8.3-1: WT Addition Preparation, unsuccessful operation

If the WT is not able to accept at least one of the bearers or a failure occurs during the WT Addition Preparation, the WT sends the WT ADDITION REQUEST REJECT message with an appropriate cause value to the eNB.
>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
8.9
eNB Initiated WT Modification
8.9.1
General
This procedure is used to enable an eNB to request a WT to modify the UE context at the WT.

The procedure uses UE-associated signalling.
8.9.2
Successful Operation
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Figure 8.9.2-1: eNB initiated WT Modification, successful operation

The eNB initiates the procedure by sending the WT MODIFICATION REQUEST message to the WT.
The WT MODIFICATION REQUEST message may contain within the UE Context Information IE:
-
E-RABs to be added within the E-RABs To Be Added Item IE;

-
E-RABs to be modified within the E-RABs To Be Modified Item IE;

-
E-RABs to be released within the E-RABs To Be Released Item IE;
-
WLAN security information in the WLAN Security Information IE.
If the WLAN Security Information IE is included in the WT MODIFICATION REQUEST message the WT shall store the information contained in this IE, and use it to establish the required security relation towards the UE.

The allocation of resources according to the values of the Allocation and Retention Priority IE included in the E-RAB Level QoS Parameters IE shall follow the principles described for the E-RAB Setup procedure in TS 36.413 [8].
NOTE:
Due to inherent features of the WLAN radio interface, it may not always be possible to guarantee a bit rate. If the GBR QoS Information IE is present in the WT MODIFICATION REQUEST, the WT may accept the request even though it may not be able to guarantee the bit rate signalled in the GBR QoS Information IE. The eNB may therefore need to monitor the bit rate of offloaded GBR bearers.
If the WT MODIFICATION REQUEST message contains the Serving PLMN IE, the WT may take it into account for the allocation of resources for LWA.
If at least one of the requested modifications is admitted by the WT, the WT shall modify the related part of the UE context accordingly and send the WT MODIFICATION REQUEST ACKNOWLEDGE message back to the eNB.

The WT shall include the E-RABs for which resources have been either added or modified or released at the WT either in the E-RABs Admitted To Be Added List IE or the E-RABs Admitted To Be Modified List IE or the E-RABs Admitted To Be Released List IE. The WT shall include the E-RABs that have not been admitted in the E-RABs Not Admitted List IE with an appropriate cause value.

For each E-RAB to be modified, if the WT MODIFICATION REQUEST message includes the eNB GTP Tunnel Endpoint IE in the E-RABs To Be Modified Item IE, the WT shall act as specified in TS 36.300 [2].

For each E-RAB to be released, if the DL Forwarding GTP Tunnel Endpoint IE is included within the E-RABs To Be Released Item IE in the WT MODIFICATION REQUEST message, the WT may perform data forwarding of downlink packets for that bearer.

If the E-RAB level QoS parameter IE is included in the WT MODIFICATION REQUEST message for an E-RAB to be modified, the WT shall allocate respective resources as described in TS 36.300 [2].

For an E-RAB to be modified, the WT may include in the WT MODIFICATION REQUEST ACKNOWLEDGE message the WT GTP Tunnel Endpoint IE.
If the Mobility Set IE is included in the WT MODIFICATION REQUEST message, the WT shall use the information included in this IE as the WLAN Mobility Set configured for LWA, as defined in TS 36.300 [2].
>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
8.10
WT Initiated WT Modification

8.10.1
General
This procedure is used by the WT to modify the UE context in the WT. In particular, in this Release of the specification, this procedure is used to request to the eNB the release of LWA bearers, or change their WT GTP Tunnel Endpoints.
The procedure uses UE-associated signalling.
8.10.2
Successful Operation
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Figure 8.10.2-1: WT initiated WT Modification, successful operation

The WT initiates the procedure by sending the WT MODIFICATION REQUIRED message to the eNB.
The WT MODIFICATION REQUIRED message may contain

-
E-RABs to be released within the E-RABs To Be Released Item IE;
-
E-RABs to be modified within the E-RABs To Be Modified Item IE.
If the WT GTP Tunnel Endpoint IE is present in the E-RABs To Be Modified Item IE for a particular E-RAB, the eNB should use this information to change the Xw transport bearer associated to the concerned E-RAB.

If the eNB is able to perform the modifications requested by the WT, the eNB shall send the WT MODIFICATION CONFIRM message to the WT. For each E-RAB to be released, if the DL Forwarding GTP Tunnel Endpoint IE is included within the E-RABs Confirmed To Be Released Item IE in the WT MODIFICATION CONFIRM message, the WT may perform data forwarding of downlink packets for that bearer.
>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
8.10.4
Abnormal Conditions
If the value received in the E-RAB ID IE of any of the E-RABs To Be Released Item IE or of the E-RABs To Be Modified Item IE is not known at the eNB, the eNB shall regard the procedure as failed and may take appropriate actions like triggering the eNB initiated WT Release procedure.

Interaction with the eNB initiated WT Modification Preparation procedure:
If the WT, after having initiated the WT initiated WT Modification procedure, receives the WT MODIFICATION REQUEST message including other IEs than applicable forwarding addresses, the WT shall

-
regard the WT initiated WT Modification Procedure as failed,

-
be prepared to receive the WT MODIFICATION REFUSE message from the eNB, and

-
continue with the eNB initiated WT Modification procedure as specified in Section 8.9.
>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
8.11
eNB Initiated WT Release

8.11.1
General
The eNB initiated WT Release procedure is triggered by the eNB to initiate the release of the resources for a specific UE.
The procedure uses UE-associated signalling.
8.11.2
Successful Operation
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Figure 8.11.2-1: eNB initiated WT Release, successful operation

The eNB initiates the procedure by sending the WT RELEASE REQUEST message. Upon reception of the WT RELEASE REQUEST message the WT shall stop providing user data to the UE. The eNB may provide appropriate information within the Cause IE.
For each E-RAB, if the DL Forwarding GTP Tunnel Endpoint IE is included within the E-RABs To Be Released Item IE in the WT RELEASE REQUEST message, the WT may perform data forwarding of downlink packets for that bearer.
>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
8.12

WT Initiated WT Release

8.12.1
General
This procedure is triggered by the WT to initiate the release of the resources for a specific UE.

The procedure uses UE-associated signalling.
8.12.2
Successful Operation
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Figure 8.12.2-1: WT initiated WT Release, successful operation

The WT initiates the procedure by sending the WT RELEASE REQUIRED message to the eNB.
Upon reception of the WT RELEASE REQUIRED message, the eNB replies with the WT RELEASE CONFIRM message. For each E-RAB, if the DL Forwarding GTP Tunnel Endpoint IE is included within the E-RABs To Be Released Item IE in the WT RELEASE CONFIRM message, the WT may perform data forwarding of downlink packets for that bearer.
The WT may start data forwarding and stop providing user data to the UE upon reception of the WT RELEASE CONFIRM message.

>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
9.1.14
WT ADDITION REQUEST
This message is sent by the eNB to the WT to request the preparation of resources for LTE-WLAN aggregation for a specific UE.
>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
9.1.15
WT ADDITION REQUEST ACKNOWLEDGE
 This message is sent by the WT to confirm to the eNB about the WT addition preparation.
Direction: WT ( eNB.
>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
9.1.16
WT ADDITION REQUEST REJECT
This message is sent by the WT to inform the eNB that the WT Addition Preparation procedure has failed.

>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
9.1.17
WT MODIFICATION REQUEST
This message is sent by the eNB to the WT to request the modification of WT resources for a specific UE.

Direction: eNB ( WT.

>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
9.1.18
WT MODIFICATION REQUEST ACKNOWLEDGE
This message is sent by the WT to the eNB to confirm the modification of the WT resources for a specific UE.

Direction: WT ( eNB.
>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
9.1.19
WT MODIFICATION REQUEST REJECT
This message is sent by the WT to inform the eNB that the eNB initiated WT Modification procedure has failed.

>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
9.1.21
WT MODIFICATION CONFIRM 

This message is sent by the eNB to inform the WT that the WT initiated WT Modification procedure was successful.
>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
9.1.22
WT MODIFICATION REFUSE 

This message is sent by the eNB to inform the WT that the WT initiated WT Modification procedure has failed.

>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
9.1.23
WT RELEASE REQUEST
This message is sent by the eNB to the WT to request the release of all resources for a specific UE at the WT.
>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
9.2.1
Message Type

This IE uniquely identifies the message being sent. It is mandatory for all messages.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Procedure Code
	M
	
	INTEGER (0..255)
	













	Type of Message
	M
	
	CHOICE (Initiating Message, Successful Outcome, Unsuccessful Outcome, 

…)
	


>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
9.2.4
Cause

The purpose of this IE is to indicate the reason for a particular event for the whole protocol.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED

(Unknown eNB UE XwAP ID, Unknown WT UE XwAP ID, Unknown Pair of UE XwAP ID,

WLAN not Available,
Security Failure, ReportCharacteristicsEmpty, ExistingMeasurement ID, Unknown Measurement ID, Measurement Temporarily not Available,

Unspecified, Multiple E-RAB ID instances, Switch Off Ongoing, Not supported QCI value, Measurement not supported for the object,

Reduce Load,

Resource Optimisation,

Target not Allowed,

No Radio Resources Available,

Invalid QoS combination,  Procedure cancelled, Radio Connection With UE Lost, Failure in the Radio Interface Procedure, ...)
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED

(Transport Resource Unavailable,

Unspecified, ...)
	

	>Protocol
	
	
	
	

	>>Protocol Cause
	M
	
	ENUMERATED

(Transfer Syntax Error,Abstract Syntax Error (Reject),Abstract Syntax Error (Ignore and Notify),Message not Compatible with Receiver State,Semantic Error,Unspecified,Abstract Syntax Error (Falsely Constructed Message), ...)
	

	>Misc
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED

(Control Processing Overload,

Hardware Failure,O&M Intervention,Not enough User Plane Processing Resources,Unspecified, ...)
	


The meaning of the different cause values is described in the following table. In general, "not supported" cause values indicate that the concerned capability is missing. On the other hand, "not available" cause values indicate that the concerned capability is present, but insufficient resources were available to perform the requested action.

	Radio Network Layer cause
	Meaning

	WLAN not Available
	The concerned WLAN is not available.

	Unknown eNB UE XwAP ID
	The action failed because the eNB UE XwAP ID is unknown.

	Unknown WT UE XwAP ID
	The action failed because the WT UE XwAP ID is unknown.

	Unknown Pair of UE XwAP ID
	The action failed because the pair of UE XwAP IDs is unknown.

	Security Failure
	The action is requested (or a previous request by the receiving node failed) due to a failure in security procedures.

	ReportCharacteristicsEmpty
	The action failed because there is no characteristic reported.

	Existing Measurement ID
	The action failed because Measurement ID is already used.

	Unknown Measurement ID
	The action failed because some eNB or WT Measurement ID is unknown.

	Measurement Temporarily not Available
	The WT can temporarily not provide the requested measurement object.

	Multiple E-RAB ID Instances
	The action failed because multiple instances of the same E-RAB had been provided to the WT.

	Switch Off Ongoing
	The reason for the action is an ongoing switch off i.e. either the sending node, or nodes whose actions the sending node triggers or monitors, will be switched off and not be available. It aids the receiving node in taking subsequent actions. 

	Not supported QCI value
	The action failed because the requested QCI is not supported.

	Unspecified
	Sent when none of the above cause values applies but still the cause is Radio Network Layer related.

	Measurement not Supported For The Object
	At least one of the concerned BSS(s) does not support the requested measurement.

	Reduce Load
	The action is requested in order to reduce load in an element controlled by the sending node.

	Resource Optimisation
	The reason for requesting this action is to improve the load distribution.

	Target not Allowed
	Requested action towards the indicated target is not allowed for the UE in question.

	No Radio Resources Available
	The action failed because of insufficient radio resources in the requested node.

	Invalid QoS combination
	The action was failed because of invalid QoS combination.

	Procedure cancelled
	The sending node cancelled the procedure due to other urgent actions to be performed.

	Radio Connection With UE Lost
	The action is requested due to losing the radio connection to the UE.

	Failure in the Radio Interface Procedure
	Radio interface procedure has failed.


>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
9.2.5
Criticality Diagnostics
The Criticality Diagnostics IE is sent by the eNB and the WT when parts of a received message have not been comprehended or were missing, or if the message contained logical errors. When applicable, it contains information about which IEs were not comprehended or were missing.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Procedure Code
	O
	
	INTEGER (0..255)
	Procedure Code is to be used if Criticality Diagnostics is part of Error Indication procedure, and not within the response message of the same procedure that caused the error.

	Triggering Message
	O
	
	ENUMERATED(initiating message, successful outcome, unsuccessful outcome)
	The Triggering Message is used only if the Criticality Diagnostics is part of Error Indication procedure.

	Procedure Criticality
	O
	
	ENUMERATED(reject, ignore, notify)
	This Procedure Criticality is used for reporting the Criticality of the Triggering message (Procedure).

	Information Element Criticality Diagnostics
	
	0..<maxnoofErrors>
	
	

	>IE Criticality
	M
	
	ENUMERATED(reject, ignore, notify)
	The IE Criticality is used for reporting the criticality of the triggering IE. The value "ignore'" shall not be used.

	>IE ID
	M
	
	INTEGER (0..65535)
	The IE ID of the not understood or missing IE 

	>Type Of Error
	M
	
	ENUMERATED(not understood, missing, …)
	


	Range bound
	Explanation

	maxnoofErrors
	Maximum no. of IE errors allowed to be reported with a single message. The value for maxnoofErrors is 256.


>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
9.2.7
WLAN Information

This IE contains WLAN configuration information that an eNB may need for the Xw interface. It shall contain at least one of the BSS Item, the SSID, and/or the HESSID IEs.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	BSS Item
	O
	
	
	
	
	

	>BSSID
	M
	
	9.2.8
	
	
	

	>WLAN Operating Class
	O
	
	INTEGER (0..255)
	Indicates the Operating Class of WLAN as defined in IEEE 802.11™ [11].
	
	

	>WLAN Country Code
	O
	
	ENUMERATED (unitedStates, europe, japan, global, …)
	Indicates the country code of WLAN as defined in IEEE 802.11™ [11].
	
	

	>Maximum Capacity
	O
	
	Bit Rate 9.2.17
	The maximum  supported data rate corresponding to this BSSID.
	
	

	>WLAN Band Information List
	
	0..1
	
	
	
	

	>>WLAN Band Information Item
	
	1..<maxnoofBands>
	
	
	EACH
	ignore

	>>>WLAN Band Information
	
	
	9.2.13
	
	
	

	SSID
	O
	
	9.2.9
	
	
	

	HESSID
	O
	
	9.2.10
	
	
	


>>>>>>>>>>>>>>  SKIP <<<<<<<<<<<<<<
9.2.13
WLAN Band Information

This IE describes the WLAN band information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE WLAN Band Information
	
	
	
	

	>Band
	
	
	
	

	>>WLAN Band
	M
	
	ENUMERATED (band2dot4, band5, …)
	Indicates the band of the WLAN as defined in IEEE 802.11™ [11].

	>Channel Number
	
	
	
	

	>>WLAN Channel Number
	M
	
	INTEGER (0..255)
	Indicates the WLAN channel number as defined in IEEE 802.11™ [11].
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