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[bookmark: _Toc20953367][bookmark: _Toc29390544][bookmark: _Toc36551281][bookmark: _Toc45831478][bookmark: _Toc51762431][bookmark: _Toc56521246]8.3.3	UE Context Release (MME initiated)
[bookmark: _Toc20953368][bookmark: _Toc29390545][bookmark: _Toc36551282][bookmark: _Toc45831479][bookmark: _Toc51762432][bookmark: _Toc56521247]8.3.3.1	General
The purpose of the UE Context Release procedure is to enable the MME to order the release of the UE-associated logical connection due to various reasons, e.g., completion of a transaction between the UE and the EPC, or completion of successful handover, or completion of handover cancellation, or release of the old UE-associated logical S1-connection when two UE-associated logical S1-connections toward the same UE is detected after the UE has initiated the establishment of a new UE-associated logical S1-connection, or the UE is no longer allowed to access the CSG cell (i.e., the UE becomes a non-member of the currently used CSG cell). The procedure uses UE-associated S1 connection.
[bookmark: _Toc20953369][bookmark: _Toc29390546][bookmark: _Toc36551283][bookmark: _Toc45831480][bookmark: _Toc51762433][bookmark: _Toc56521248]8.3.3.2	Successful Operation


Figure 8.3.3.2-1: UE Context Release procedure. Successful operation.
The MME initiates the procedure by sending the UE CONTEXT RELEASE COMMAND message to the eNB. 
The UE CONTEXT RELEASE COMMAND message shall contain the UE S1AP ID pair IE if available, otherwise the message shall contain the MME UE S1AP ID IE.
The MME provides the cause IE set to “Load Balancing TAU Required” in the UE CONTEXT RELEASE COMMAND message sent to the eNB for all load balancing and offload cases in the MME. 
If the Source to Target Cancel Transparent Container IE is included in the UE CONTEXT RELEASE COMMAND, the eNB shall, if supported, handle this information as speicifed in TS 36.300 [14]. 
Upon reception of the UE CONTEXT RELEASE COMMAND message, the eNB shall release all related signalling and user data transport resources and reply with the UE CONTEXT RELEASE COMPLETE message. In case of eNB supporting L-GW function for LIPA and/or SIPTO@LN operation, the eNB shall also release any related tunnel resources. In case of successful handover, the eNB using L-GW function for SIPTO@LN operation shall also request using intra-node signalling the collocated L-GW to release the SIPTO@LN PDN connection as defined in TS 23.401 [11].
The eNB shall, if supported, report in the UE CONTEXT RELEASE COMPLETE message location information of the UE in the User Location Information IE. If the PSCell Information IE is included in the User Location Information IE, it indicates the UE was configured with EN-DC radio resources at the eNB . Also, if the Time Since Secondary Node Release IE is included in the UE CONTEXT RELEASE COMPLETE message, it indicates the time elapsed since EN-DC operation in the eNB was stopped for the UE.
If the User Location Information IE is included in the UE CONTEXT RELEASE COMPLETE message, the MME shall handle this information as specified in TS 23.401 [11].
If the Information on Recommended Cells and eNBs for Paging IE is included in the UE CONTEXT RELEASE COMPLETE message, the MME shall, if supported, store it and may use it for subsequent paging. 
If the Cell Identifier and Coverage Enhancement Level IE is included in the UE CONTEXT RELEASE COMPLETE message, the MME shall, if supported, store it and use it for subsequent paging.
If the Secondary RAT Usage Report List IE is included in the UE CONTEXT RELEASE COMPLETE message, the MME shall handle this information as specified in TS 23.401 [11].

<Unchanged Text Omitted>
[bookmark: _Toc20953438][bookmark: _Toc29390615][bookmark: _Toc36551352][bookmark: _Toc45831549][bookmark: _Toc51762502][bookmark: _Toc56521317]8.4.5	Handover Cancellation
[bookmark: _Toc20953439][bookmark: _Toc29390616][bookmark: _Toc36551353][bookmark: _Toc45831550][bookmark: _Toc51762503][bookmark: _Toc56521318]8.4.5.1	General
The purpose of the Handover Cancel procedure is to enable a source eNB to cancel an ongoing handover preparation or an already prepared handover.
The procedure uses UE-associated signalling.
[bookmark: _Toc20953440][bookmark: _Toc29390617][bookmark: _Toc36551354][bookmark: _Toc45831551][bookmark: _Toc51762504][bookmark: _Toc56521319]8.4.5.2	Successful Operation


Figure 8.4.5.2-1: Handover Cancel procedure. Successful operation.
The source eNB initiates the procedure by sending a HANDOVER CANCEL message to the EPC.
The HANDOVER CANCEL message shall indicate the reason for cancelling the handover with the appropriate value of the Cause IE.
If the Source to Target Cancel Transparent Container IE is included in the HANDOVER CANCEL message, the MME shall, if supported, forward the transparent container to the target eNB. 
Upon reception of a HANDOVER CANCEL message, the EPC shall terminate the ongoing Handover Preparation procedure, release any resources associated with the handover preparation and send a HANDOVER CANCEL ACKNOWLEDGE message to the source eNB.
Transmission and reception of a HANDOVER CANCEL ACKNOWLEDGE message terminate the procedure in the EPC and in the source eNB. After this, the source eNB does not have a prepared handover for that UE-associated logical S1-connection.
[bookmark: _Toc20953441][bookmark: _Toc29390618][bookmark: _Toc36551355][bookmark: _Toc45831552][bookmark: _Toc51762505][bookmark: _Toc56521320]8.4.5.3	Unsuccessful Operation
Not applicable.
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<Unchanged Text Omitted>
[bookmark: _Toc20953614][bookmark: _Toc29390791][bookmark: _Toc36551528][bookmark: _Toc45831744][bookmark: _Toc51762697][bookmark: _Toc56521512]9.1.4.6	UE CONTEXT RELEASE COMMAND
This message is sent by the MME to request the release of the UE-associated S1-logical connection over the S1 interface.
Direction: MME  eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	CHOICE UE S1AP IDs
	M
	
	
	
	YES
	reject

	>UE S1AP ID pair
	
	
	
	
	
	

	>>UE S1AP ID pair
	M
	
	9.2.3.18
	
	
	

	>MME UE S1AP ID
	
	
	
	
	
	

	>>MME UE S1AP ID
	M
	
	9.2.3.3
	
	
	

	Cause
	M
	
	9.2.1.3
	
	YES
	Ignore

	Source to Target Cancel Transparent Container
	O
	
	9.3.1.aa
	
	YES
	ignore




<Unchanged Text Omitted>
[bookmark: _Toc20953644][bookmark: _Toc29390821][bookmark: _Toc36551558][bookmark: _Toc45831774][bookmark: _Toc51762727][bookmark: _Toc56521542]9.1.5.11	HANDOVER CANCEL
This message is sent by the source eNB to the MME to request the cancellation of an ongoing handover.
Direction: eNB  MME.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	Cause
	M
	
	9.2.1.3
	
	YES
	Ignore

	Source to Target Cancel Transparent Container
	O
	
	9.3.1.aa
	
	YES
	ignore




[bookmark: _Toc20953707][bookmark: _Toc29390884][bookmark: _Toc36551621][bookmark: _Toc45831843][bookmark: _Toc51762796][bookmark: _Toc56521611]9.2.1.3	Cause
The purpose of the Cause IE is to indicate the reason for a particular event for the S1AP 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,
TX2RELOCOverall Expiry, 
Successful Handover,
Release due to E-UTRAN Generated Reason, 
Handover Cancelled, Partial Handover, Handover Failure In Target EPC/eNB Or Target System,
Handover Target not allowed,
TS1RELOCoverall Expiry,
TS1RELOCprep Expiry,
Cell not available,
Unknown Target ID,
No Radio Resources Available in Target Cell, Unknown or already allocated MME UE S1AP ID,
Unknown or already allocated eNB UE S1AP ID,
Unknown or inconsistent pair of UE S1AP ID, Handover desirable for radio reasons,
Time critical handover,
Resource optimisation handover,
Reduce load in serving cell, User inactivity,
Radio Connection With UE Lost, Load Balancing TAU Required, CS Fallback Triggered,
UE Not Available For PS Service, Radio resources not available,
Failure in the Radio Interface Procedure, 
Invalid QoS combination, Inter-RAT redirection,
Interaction with other procedure, Unknown E-RAB ID, Multiple E-RAB ID instances, Encryption and/or integrity protection algorithms not supported, S1 intra system Handover triggered, S1 inter system Handover triggered, X2 Handover triggered
…,
Redirection towards 1xRTT,
Not supported QCI value,
invalid CSG Id,
Release due to Pre-Emption,
N26 interface not available, Segmentation of RRC message not supported)
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Transport Resource Unavailable,
Unspecified,
…)
	

	>NAS
	
	
	
	

	>>NAS Cause
	M
	
	ENUMERATED (Normal Release,
Authentication failure,
Detach,
Unspecified, 
…,
CSG Subscription Expiry)
	

	>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,
Abstract Syntax Error (Falsely Constructed Message), Unspecified, …)
	

	>Misc
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(Control Processing Overload, Not enough User Plane Processing Resources,
Hardware Failure,
O&M Intervention,
Unspecified, Unknown PLMN, …)
	



The meaning of the different cause values is described in the following table. In general, “not supported” cause values indicate that the related capability is missing. On the other hand, “not available” cause values indicate that the related capability is present, but insufficient resources were available to perform the requested action.
	Radio Network Layer cause
	Meaning

	Unspecified
	Sent for radio network layer cause when none of the specified cause values applies.

	TX2RELOCOverall Expiry 
	The timer guarding the handover that takes place over X2 has abnormally expired.

	Successful Handover
	Successful handover.

	Release due to E-UTRAN generated reason
	Release is initiated due to E-UTRAN generated reason.

	Handover Cancelled
	The reason for the action is cancellation of Handover.

	Partial Handover
	Provides a reason for the handover cancellation. The HANDOVER COMMAND message from MME contained E-RABs to Release List IE and the source eNB estimated service continuity for the UE would be better by not proceeding with handover towards this particular target eNB.

	Handover Failure In Target EPC/eNB Or Target System
	The handover failed due to a failure in target EPC/eNB or target system.

	Handover Target not allowed
	Handover to the indicated target cell is not allowed for the UE in question.

	TS1RELOCoverall Expiry
	The reason for the action is expiry of timer TS1RELOCoverall.

	TS1RELOCprep Expiry
	Handover Preparation procedure is cancelled when timer TS1RELOCprep expires.

	Cell not available
	The concerned cell is not available.

	Unknown Target ID
	Handover rejected because the target ID is not known to the EPC.

	No radio resources available in target cell
	Load on target cell is too high.

	Unknown or already allocated MME UE S1AP ID
	The action failed because the MME UE S1AP ID is either unknown, or (for a first message received at the eNB) is known and already allocated to an existing context.

	Unknown or already allocated eNB UE S1AP ID
	The action failed because the eNB UE S1AP ID is either unknown, or (for a first message received at the MME) is known and already allocated to an existing context.

	Unknown or inconsistent pair of UE S1AP ID
	The action failed because both UE S1AP IDs are unknown, or are known but do not define a single UE context.

	Handover Desirable for Radio Reasons
	The reason for requesting handover is radio related.

	Time Critical Handover
	Handover is requested for time critical reason i.e., this cause value is reserved to represent all critical cases where the connection is likely to be dropped if handover is not performed.

	Resource Optimisation Handover
	The reason for requesting handover is to improve the load distribution with the neighbour cells.

	Reduce Load in Serving Cell
	Load on serving cell needs to be reduced. When applied to handover preparation, it indicates the handover is triggered due to load balancing.

	User Inactivity
	The action is requested due to user inactivity on all E-RABs, e.g., S1 is requested to be released in order to optimise the radio resources.

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

	Load Balancing TAU Required
	The action is requested for all load balancing and offload cases in the MME.

	CS Fallback triggered
	The action is due to a CS fallback that has been triggered. When it is included in UE CONTEXT RELEASE REQUEST message, it indicates the PS service suspension is not required in the EPC.

	UE Not Available for PS Service
	The action is requested due to a CS fallback to GERAN that has been triggered.
When it is included in the UE CONTEXT RELEASE REQUEST message, it indicates that the PS service suspension is required in the EPC due to the target GERAN cell or the UE has no DTM capability.

	Radio resources not available
	No requested radio resources are available.

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

	Inter-RAT Redirection
	The release is requested due to inter-RAT redirection or intra-LTE redirection. When it is included in UE CONTEXT RELEASE REQUEST message, the behaviour of the EPC is specified in TS 23.401 [11].

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

	Interaction with other procedure
	The action is due to an ongoing interaction with another procedure.

	Unknown E-RAB ID
	The action failed because the E-RAB ID is unknown in the eNB.

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

	Encryption and/or integrity protection algorithms not supported
	The eNB is unable to support any of the encryption and/or integrity protection algorithms supported by the UE.

	S1 Intra system Handover triggered
	The action is due to a S1 intra system handover that has been triggered.

	S1 Inter system Handover triggered
	The action is due to a S1 inter system handover that has been triggered.

	X2 Handover triggered
	The action is due to an X2 handover that has been triggered.

	Redirection towards 1xRTT
	The release of the UE-associated logical S1 connection is requested due to redirection towards a 1xRTT system e.g., CS fallback to 1xRTT, or SRVCC to 1xRTT, when the PS service suspension is required in the EPC. During this procedure, the radio interface message might but need not include redirection information.

	Not supported QCI Value
	The E-RAB setup failed because the requested QCI is not supported.

	Invalid CSG Id
	The CSG ID provided to the target eNB was found invalid.

	Release due to Pre-Emption
	Release is initiated due to pre-emption.

	N26 interface not available
	The action failed due to a temporary failure of the N26 interface.

	Segmentation of RRC message not supported
	The action failed because the segmentation of RRC message is not supported.




[bookmark: _Toc45652454][bookmark: _Toc45658886][bookmark: _Toc45720706][bookmark: _Toc45798584][bookmark: _Toc45897973][bookmark: _Toc51746177][bookmark: _Toc56613829]9.2.1.aa	Source to Target Cancel Transparent Container
This IE is used to transparently pass radio related information from the source eNB to the target eNB through the core network in case of handover cancel; it is produced by the source eNB and is transmitted to the target eNB.
This IE is transparent to the EPC.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Source to Target Cancel Transparent Container
	M
	
	OCTET STRING
	This IE includes a transparent container from the source RAN node to the target RAN node. The octets of the OCTET STRING are encoded according to the specifications of the target system.
Note: In the current version of the specification, this IE may carry the Source eNB to Target eNB Cancel Transparent Container IE.



[bookmark: _Toc45652455][bookmark: _Toc45658887][bookmark: _Toc45720707][bookmark: _Toc45798585][bookmark: _Toc45897974][bookmark: _Toc51746178][bookmark: _Toc56613830]9.2.1.bb	Source eNB to Target eNB Cancel Transparent Container
This IE is produced by the source eNB and is transmitted to the target eNB in case of handover cancel.
This IE is transparent to the EPC.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Cancel cause
	M
	
	Cause
9.2.1.3
	





3GPP
[bookmark: _Toc20953917][bookmark: _Toc29391095][bookmark: _Toc36551834][bookmark: _Toc45832070][bookmark: _Toc51763023][bookmark: _Toc56521839]9.3.3	PDU Definitions
-- **************************************************************
--
-- PDU definitions for S1AP.
--
-- **************************************************************
<Unchanged Text Omitted>
	id-WUS-Assistance-Information,
	id-NB-IoT-PagingDRX,
	id-Source-ToTarget-CancelTransparentContainer

<Unchanged Text Omitted>

-- **************************************************************
--
-- Handover Cancel
--
-- **************************************************************

HandoverCancel ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { HandoverCancelIEs} },
	...
}

HandoverCancelIEs S1AP-PROTOCOL-IES ::= {	
	{ ID id-MME-UE-S1AP-ID					CRITICALITY reject	TYPE MME-UE-S1AP-ID					PRESENCE mandatory	}|
	{ ID id-eNB-UE-S1AP-ID					CRITICALITY reject	TYPE ENB-UE-S1AP-ID					PRESENCE mandatory	}|
	{ ID id-Cause							CRITICALITY ignore	TYPE Cause							PRESENCE mandatory	}|
	{ ID id-Source-ToTarget-CancelTransparentContainer	CRITICALITY ignore	TYPE SourceToTarget-CancelTransparentContainer					PRESENCE optional	},
	...
}

<Unchanged Text Omitted>

-- **************************************************************
--
-- UE Context Release Command
--
-- **************************************************************

UEContextReleaseCommand ::= SEQUENCE {
	protocolIEs                     ProtocolIE-Container       {{UEContextReleaseCommand-IEs}},
	...
}

UEContextReleaseCommand-IEs S1AP-PROTOCOL-IES ::= {
	{ ID id-UE-S1AP-IDs					CRITICALITY reject	TYPE UE-S1AP-IDs					PRESENCE mandatory	}|
	{ ID id-Cause						CRITICALITY ignore	TYPE Cause							PRESENCE mandatory	}|
	{ ID id-SourceToTarget-CancelTransparentContainer	CRITICALITY ignore	TYPE SourceToTarget-CancelTransparentContainer					PRESENCE optional	},
	...
}



[bookmark: _Toc20953918][bookmark: _Toc29391096][bookmark: _Toc36551835][bookmark: _Toc45832071][bookmark: _Toc51763024][bookmark: _Toc56521840]9.3.4	Information Element Definitions
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

<Unchanged Text Omitted>

CauseRadioNetwork ::= ENUMERATED {
	unspecified,
	tx2relocoverall-expiry,
	successful-handover,
	release-due-to-eutran-generated-reason,
	handover-cancelled,	
	partial-handover,	
	ho-failure-in-target-EPC-eNB-or-target-system,
	ho-target-not-allowed,
	tS1relocoverall-expiry,
	tS1relocprep-expiry,
	cell-not-available,
	unknown-targetID,
	no-radio-resources-available-in-target-cell,
	unknown-mme-ue-s1ap-id,
	unknown-enb-ue-s1ap-id,
	unknown-pair-ue-s1ap-id,
	handover-desirable-for-radio-reason,
	time-critical-handover,
	resource-optimisation-handover,
	reduce-load-in-serving-cell,
	user-inactivity,
	radio-connection-with-ue-lost,
	load-balancing-tau-required,
	cs-fallback-triggered,
	ue-not-available-for-ps-service,
	radio-resources-not-available,
	failure-in-radio-interface-procedure,
	invalid-qos-combination,
	interrat-redirection,
	interaction-with-other-procedure,
	unknown-E-RAB-ID,
	multiple-E-RAB-ID-instances,
	encryption-and-or-integrity-protection-algorithms-not-supported,
	s1-intra-system-handover-triggered,
	s1-inter-system-handover-triggered,
	x2-handover-triggered,
	...,
	redirection-towards-1xRTT,
	not-supported-QCI-value,
	invalid-CSG-Id,
	release-due-to-pre-emption,
	n26-interface-not-available,
	segmentation-of-rrc-message-not-supported

}
<Unchanged Text Omitted>

SourceeNB-ToTargeteNB-CancelTransparentContainer		::= SEQUENCE {
	cancelCause				Cause,
	iE-Extensions				ProtocolExtensionContainer { { SourceeNB-ToTargeteNB-CancelTransparentContainer-ExtIEs} } OPTIONAL,
	...
}

SourceeNB-ToTargeteNB-TransparentContainer-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
	...
}
<Unchanged Text Omitted>

SourceToTarget-CancelTransparentContainer ::= OCTET STRING
-- This IE includes a transparent container from the source RAN node to the target RAN node. 
-- The octets of the OCTET STRING are encoded according to the specifications of the target system.

<Unchanged Text Omitted>


[bookmark: _Toc20953920][bookmark: _Toc29391098][bookmark: _Toc36551837][bookmark: _Toc45832073][bookmark: _Toc51763026][bookmark: _Toc56521842]9.3.6	Constant Definitions
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************


<Unchanged Text Omitted>
id-TraceCollectionEntityURI							ProtocolIE-ID ::= 325
id-Source-ToTarget-CancelTransparentContainer		ProtocolIE-ID ::= yyy
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