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8.2
Basic mobility procedures

8.2.1
Handover Preparation

8.2.1.1
General

This procedure is used to establish necessary resources in a eNodeB for an incoming handover.

8.2.1.2
Successful Operation
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Figure 8.2.1.2-1: Handover preparation: successful operation

The source eNodeB initiates the procedure by sending the HANDOVER REQUEST message to the target eNodeB. When the source eNodeB sends the HANDOVER REQUEST message, it shall start the timer TRELOCprep 

If at least one of the requested SAE bearers is admitted to the cell, the target eNodeB shall reserve necessary resources, and send the HANDOVER REQUEST ACKNOWLEDGE message back to the source eNodeB. The target eNodeB shall include the SAE Bearers for which resources have been prepared at the target cell in the SAE Bearers Admitted List IE. The target eNodeB shall include the SAE bearers that have not been admitted in the SAE Bearers Not Admitted List IE with an appropriate cause value.
For each bearer for which the source eNodeB proposes to do forwarding of downlink data, the source eNodeB shall include the DL forwarding IE within the SAE Bearer Info IE of the HANDOVER REQUEST message. For each bearer that it has decided to admit, the target eNB may include the DL GTP Tunnel endpoint IE within the SAE Bearer Info IE of the HANDOVER REQUEST ACKNOWLEDGE message that it accepts the proposed forwarding of downlink data for this bearer.

For each bearer in the SAE Bearers Admitted List IE, the target eNodeB may include the UL GTP Tunnel Endpoint IE if it requests data forwarding of uplink packets to be performed for that bearer.

Upon reception of the HANDOVER REQUEST ACKNOWLEDGE message the source eNodeB shall stop the timer TRELOCprep,  start the timer TX2RELOCOverall and  terminate the Handover Preparation procedure. The source eNodeB is then defined to have a Prepared Handover for that X2 UE-associated signalling.

Editors note: The following topics related to data forwarding have been identified (non exhaustive list):

· The relation between the GTP tunnel end point allocated by the HANDOVER REQUEST ACKNOWLEDGE message, and corresponding GTP tunnel endpoints allocated in the S1 Path Switching message is FFS.

If the Trace activation IE is included in the HANDOVER REQUEST message then eNB should initiate the requested trace function as described in 32.422. 

The HANDOVER REQUEST message may contain the Serving PLMN IE, and shall contain this Information Element if source eNB serves more than one PLMN identity. If the Serving PLMN IE is contained in the HANDOVER REQUEST message, the target eNB shall store this information.

The eNB should use the information in Handover Restriction List IE to determine a target cell for subsequent handover attempts. 

The HANDOVER REQUEST message shall contain the Handover Restriction List IE, if available.

If the Handover Restriction List IE is

-
contained in the HANDOVER REQUEST message, the target eNB shall store this information. 

-
not contained in the HANDOVER REQUEST message, the target eNB shall consider that no access restriction applies to the UE.

8.2.1.2.1
UE History Information 

Configuration may be used to instruct an eNB about collection of UE historical information.

When configured to collect UE historical information, the eNB shall:

· Collect information about the UE for as long as the UE stays in one of its cells, and store the collected information to be used for future handover preparations. 
· At handover preparation, add the stored information to the Last Visited Cell IE and include the UE History Information IE in the HANDOVER REQUEST message.

· At reception of the HANDOVER REQUEST message in where the UE History Information IE is included, collect the same type of information as was included in the UE History Information IE and act according to the bullets above.

8.2.1.3
Unsuccessful Operation
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Figure 8.2.1.3-1: Handover preparation: unsuccessful operation

If the target eNodeB is not able to accept any of the SAE bearers or a failure occurs during the Handover Preparation, the target eNodeB shall send the HANDOVER PREPARATION FAILURE message to the source eNodeB. The message shall contain the Cause IE with an appropriate value.

Interactions with Handover Cancel procedure:

If there is no response from the target eNodeB to the HANDOVER REQUEST message before timer TRELOCprep expires in the source eNodeB, the source eNodeB should cancel the Handover Preparation procedure towards the target eNodeB by initiating the Handover Cancel procedure with the appropriate value for the Cause IE, e.g.  "TRELOCprep expiry".

8.2.1.4
Abnormal Conditions

/* partially omitted */

8.3.2
Error Indication

Editor Note: Used by peer node to report detected errors in a received message.

8.3.2.1
General

The Error Indication procedure is initiated by a node to report detected errors in one incoming message, provided they cannot be reported by an appropriate failure message.

If the error situation arises due to reception of a message utilising UE associated signalling, then the Error Indication procedure uses UE associated signalling. Otherwise the procedure uses non UE associated signalling.

8.3.2.2
Successful Operation
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Figure 8.3.2.2-1: Error Indication procedure, 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 Old eNB UE X2AP ID IE and New eNB UE X2AP ID IE shall be included in the ERROR INDICATION message. If one or both of Old eNB UE X2AP ID IE and New eNB UE X2AP ID IE are not correct, the cause shall be set to appropriate value e.g. “unknown Old eNB UE X2AP ID”, “unknown New eNB UE X2AP ID” or “unknown the pair of UE X2AP ID ”.

/* partially omitted */

9.2.8
Cause

The purpose of the cause information element 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
(Unspecified,

Normal HO,

Emergency HO,

Load Balancing,

Overload, unknown New eNB UE X2AP ID, unknown Old eNB UE X2AP ID, unknown the pair of UE X2AP ID,
...

)
	

	>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

	Normal HO
	Provides a reason for the handover. The UE could still have been served by the source cell but the HO is beneficial due to better radio conditions in the target cell.

	Emergency HO
	Provides a reason for the handover. The HO was needed to avoid a call drop due to loss of coverage.

	Load Balancing
	Provides a reason for the handover. The UE could still have been served by the source cell but HO was beneficial due to load balancing reasons. The cause value 'Load Balancing' specifically indicates to the target eNode B that the HO occurred in order to reach evenly loaded cells.

	Overload
	Provides a reason for the handover. The UE could still have been served by the source cell but the HO is beneficial in order to ease an overload situation in the source cell.

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

	unknown New eNB UE X2AP ID 
	The New eNB UE X2AP ID relative to an UE associated signalling  is not correct or unknown or unspecified

	unknown Old eNB UE X2AP ID
	The Old eNB UE X2AP ID relative to an UE associated signalling  is not correct or unknown or unspecified

	unknown the pair of UE X2AP ID
	The New eNB UE X2AP ID  and the Old eNB UE X2AP ID  relative to an UE associated signalling  is not correct or unknown or unspecified


	Transport Network Layer cause
	Meaning

	Transport resource unavailable
	The required transport resources are not available

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


	Protocol cause
	Meaning

	Abstract Syntax Error (Reject)
	The received message included an abstract syntax error and the concerned criticality indicated "reject" (see subclause 10.3)

	Abstract Syntax Error (Ignore and Notify)
	The received message included an abstract syntax error and the concerned criticality indicated "ignore and notify" (see subclause 10.3)

	Abstract syntax error (falsely constructed message)
	The received message contained IEs or IE groups in wrong order or with too many occurrences (see subclause 10.3)

	Message not Compatible with Receiver State
	The received message was not compatible with the receiver state (see subclause 10.4)

	Semantic Error
	The received message included a semantic error (see subclause 10.4)

	Transfer Syntax Error
	The received message included a transfer syntax error (see subclause 10.2)

	Unspecified
	Sent when none of the above cause values applies but still the cause is Protocol related


	Miscellaneous cause
	Meaning

	Control Processing Overload
	eNB control processing overload

	Hardware Failure
	eNB hardware failure

	Not enough User Plane Processing Resources
	eNB has insufficient user plane processing resources available

	O&M Intervention
	Operation and Maintenance intervention related to eNB equipment

	Unspecified
	Sent when none of the above cause values applies and the cause is not related to any of the categories Radio Network Layer, Transport Network Layer or Protocol.


/* partially omitted */

9.3
Message and Information Element Abstract Syntax (with ASN.1)

/* partially omitted */

9.3.5
Information Element definitions

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

/* partially omitted */

-- C

Cause ::= CHOICE {


radioNetwork

CauseRadioNetwork,


transport


CauseTransport,


protocol


CauseProtocol,


misc



CauseMisc,


...

}

CauseMisc ::= ENUMERATED {


control-processing-overload,


hardware-failure,


om-intervention,


not-enough-user-plane-processing-resources,


unspecified,


...

}

CauseProtocol ::= 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,


...

}
CauseRadioNetwork ::= ENUMERATED {

normal-ho,


emergency-ho,


load-balancing,


overload,

unspecified,

unknown New eNB UE X2AP ID, 


unknown Old eNB UE X2AP ID, 


unknown the pair of UE X2AP ID,

...

}

CauseTransport ::= ENUMERATED {


transport-resource-unavailable,


unspecified,


...

}

CellType ::= ENUMERATED{ 


macro, 


micro, 


pico, 


femto,


...

}

CellId ::= OCTET STRING

CGI ::= SEQUENCE {


pLMN-Identity


PLMN-Identity,


lAC





LAC,


cI





CI,


iE-Extensions


ProtocolExtensionContainer { {CGI-ExtIEs} } OPTIONAL

}

CGI-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

CI




::= OCTET STRING (SIZE (2))

CriticalityDiagnostics ::= SEQUENCE {


procedureCode




ProcedureCode




OPTIONAL,


triggeringMessage



TriggeringMessage



OPTIONAL,


procedureCriticality


Criticality





OPTIONAL,


iEsCriticalityDiagnostics

CriticalityDiagnostics-IE-List
OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { {CriticalityDiagnostics-ExtIEs} } OPTIONAL,


...

}

CriticalityDiagnostics-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

CriticalityDiagnostics-IE-List ::= SEQUENCE (SIZE (1..maxNrOfErrors)) OF


SEQUENCE {



iECriticality


Criticality,



iE-ID




ProtocolIE-ID,



typeOfError



TypeOfError,



iE-Extensions


ProtocolExtensionContainer { {CriticalityDiagnostics-IE-List-ExtIEs} } OPTIONAL,



...


}

CriticalityDiagnostics-IE-List-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

/* partially omitted */
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