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1 Introduction

This document proposes text description, to be added into TS 36.413 on the S1 procedures related to the eNodeB-MME signaling in cases of handovers performed via the S1 interface.
2 Text Proposal to TS 36.413

8.1
Elementary procedures

Table YY:
	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Handover Preparation
	HANDOVER REQUIRED
	HANDOVER COMMAND
	HANDOVER PREPARATION FAILURE

	Handover Resource Allocation
	HANDOVER REQUEST
	HANDOVER REQUEST ACKNOWLEDGE
	HANDOVER FAILURE

	Handover Notification
	HANDOVER NOTIFY
	
	


8.X

Handover Preparation

8.X.1
General

The purpose of the Handover Preparation procedure is to request the preparation of resources at the target side via the core network.
8.X.2
Successful Operation
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Figure YY: Handover preparation: successful operation
The source eNodeB initiates the handover preparation by sending the HANDOVER REQUIRED message to the serving MME. The source eNodeB shall indicate in the message whether it is an intra-LTE handover or an inter-system handover. 
In case of an intra-LTE handover the source eNodeB shall provide in the message the Source eNodeB to Target eNodeB Transparent Container IE. The container shall include the complete UE RAN context in the eNodeB.
In case of an inter-system handover the source eNodeB may include the Source eNodeB to Target RNC Transparent Container IE or the Source eNodeB to Target BSS Transparent Container IE in the message, if applicable.
The source eNodeB should indicate in the message the selected user plane handling method, i.e., whether it is able to perform direct forwarding to the target. If the User Plane Handling Method IE is not included in the message, the MME shall assume that direct forwarding is not supported by the eNodeB.
When the preparation, including the reservation of resources at the target side is ready, the MME shall send the HANDOVER COMMAND message to the source eNodeB.

If the Target eNodeB to Source eNodeB Transparent Container IE or the Target RNC to Source eNodeB Transparent Container IE or the Target BSS to Source eNodeB Transparent Container IE has been received by the MME from the handover target then the transparent container shall be included in the HANDOVER COMMAND message.

If there are any SAE bearers included in the SAE Bearers Subject to Forwarding List IE then the source eNodeB shall perform the forwarding of DL PDUs to the respective tunnel endpoints. 

If the are any SAE bearers that could not be admitted in the target, they shall be indicated in the SAE Bearers to Release List IE.

8.X.3
Unsuccessful Operation
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Figure YY: Handover preparation: unsuccessful operation
If the CN or the target system is not able to accept any of the bearers or a failure occurs during the Handover Preparation, the MME shall send the HANDOVER PREPARATION FAILURE message to the source eNodeB. The message shall contain the Cause IE with an appropriate value.
8.X.4
Abnormal Conditions
8.X

Handover Resource Allocation

8.X.1
General

The purpose of the Handover Resource Allocation procedure is to reserve resources at the target eNodeB for the handover of a UE. 
8.X.2
Successful Operation
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Figure YY: Handover resource allocation: successful operation
The MME initiates the procedure by sending the HANDOVER REQUEST message to the target eNodeB. If the Source eNodeB to Target eNodeB Transparent Container IE or the Source RNC to Target eNodeB Transparent Container IE or the Source BSS to Target eNodeB Transparent Container IE has been received by the MME from the source side the MME shall include the transparent container in the HANDOVER REQUEST message.
After all necessary resources for the admitted SAE Bearers have been allocated, the target eNodeB generates the HANDOVER REQUEST ACKNOWLEDGE message. The target eNodeB shall include in the SAE Bearers Admitted List IE the SAE Bearers for which resources have been prepared at the target cell. The SAE bearers that have not been admitted in the target cell shall be omitted from the list.
The HANDOVER REQUEST ACKNOWLEDGE message sent to the MME shall include the Target eNodeB To Source eNodeB Transparent Container IE in case of an intra-system handover or the Target eNodeB to Source RNC Transparent Container IE or the Target eNodeB to Source BSS Transparent Container IE in case of an inter-system handover, if applicable.
8.X.3
Unsuccessful Operation
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Figure YY: Handover resource allocation: unsuccessful operation
If the target eNodeB is not able to admit any of the SAE Bearers or a failure occurs during the Handover Preparation, it shall send the HANDOVER REQUEST FAILURE message to the MME. The message shall contain the Cause IE with an appropriate value.
8.X.4
Abnormal Conditions

8.X

Handover Notification
8.X.1
General

The purpose of the Handover Notification procedure is to indicate to the MME that the UE has arrived to the target cell and the handover has been successfully completed.
8.X.2
Successful Operation
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Figure YY: Handover notification
The target eNodeB shall send the HANDOVER NOTIFY message to the MME when the UE has been identified in the target cell and the handover has been successfully completed.
8.X.4
Abnormal Conditions

9.1.X
HANDOVER REQUIRED

This message is sent by the source eNodeB to the MME to request the preparation of resources at the target.

Direction: eNodeB ( MME.

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

	Message Type
	M
	
	
	
	
	

	MME UE Context ID
	M
	
	
	allocated at the MME
	
	

	Handover Type
	M
	
	
	Intra-LTE or IRAT HO
	
	

	Cause
	M
	
	
	
	
	

	Source ID
	M
	
	
	
	
	

	Target ID
	M
	
	
	
	
	

	User Plane Handling Method
	O
	
	
	Whether direct forwarding is supported by the eNodeB
	
	

	Source eNodeB to Target eNodeB Transparent Container
	C- ifIntraLTE
	
	
	It includes the UE RAN context 
	
	

	Source eNodeB to Target RNC Transparent Container
	O
	
	
	
	· 
	· 

	Source eNodeB to Target BSS Transparent Container
	O
	
	
	
	· 
	· 


	Condition
	Explanation

	ifIntraLTE
	This IE shall be present if the Handover Type IE indicates an intra-LTE handover.


9.1.X
HANDOVER COMMAND

This message is sent by the MME to inform the source eNodeB that resources for the handover have been prepared at the target side.

Direction: MME ( eNodeB.

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

	Message Type
	M
	
	
	
	
	

	eNB UE Context ID
	M
	
	
	allocated at the source eNodeB
	
	

	SAE Bearers Subject to Forwarding List
	O
	
	
	
	· 
	· 

	> SAE Bearer Info
	
	1 to <maxnoof SAEbearers>
	
	
	· 
	· 

	>> SAE Bearer ID
	M
	
	
	
	· 
	· 

	>> Transport Layer Address
	M
	
	
	
	· 
	· 

	>> GTP TEID
	M
	
	
	To deliver forwarded PDUs
	· 
	· 

	SAE Bearers to Release List
	O
	
	
	
	· 
	· 

	> SAE Bearer ID
	M
	
	
	
	· 
	· 

	Target eNodeB to Source eNodeB Transparent Container
	C- ifIntraLTE
	
	
	
	· 
	· 

	Target RNC to Source eNodeB Transparent Container
	O
	
	
	
	· 
	· 

	Target BSS to Source eNodeB Transparent Container
	O
	
	
	
	· 
	· 


	Condition
	Explanation

	ifIntraLTE
	This IE shall be present if the Handover Type IE indicates an intra-LTE handover.


9.1.X
HANDOVER PREPARATION FAILURE

This message is sent by the MME to inform the source eNodeB that the Handover Preparation has failed.

Direction: MME ( eNodeB.

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

	Message Type
	M
	
	
	
	
	

	eNB UE Context ID
	M
	
	
	allocated at the source eNodeB
	
	

	Cause
	M
	
	
	
	
	


9.1.X
HANDOVER REQUEST

This message is sent by the MME to the target eNodeB to request the preparation of resources.

Direction: MME ( eNodeB.

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

	Message Type
	M
	
	
	
	
	

	MME UE Context ID
	M
	
	
	allocated at the MME
	
	

	Cause
	M
	
	
	
	
	

	SAE Bearers To Be Setup List
	M
	
	
	
	
	

	> SAE Bearer Info
	
	1 to <maxnoof SAEbearers>
	
	
	
	

	>> SAE Bearer ID 
	M
	
	
	
	
	

	>> Transport Layer Address
	M
	
	
	
	
	

	>> GTP TEID
	M
	
	
	To deliver UL PDUs
	
	

	>> RB type (QCI)
	M
	
	
	
	
	

	Source eNodeB to Target eNodeB Transparent Container
	C- ifIntraLTE
	
	
	
	
	

	Source eNodeB to Target RNC Transparent Container
	O
	
	
	
	· 
	· 

	Source eNodeB to Target BSS Transparent Container
	O
	
	
	
	· 
	· 


The details of required IEs to indicate security parameters in the message (e.g., encryption and integrity protection information) are FFS.
	Condition
	Explanation

	IfIntraLTE
	This IE shall be present if the Handover Type IE indicates an intra-LTE handover.


9.1.X
HANDOVER REQUEST ACKNOWLEDGE

This message is sent by the target eNodeB to inform the MME about the prepared resources at the target.

Direction: eNodeB ( MME.

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

	Message Type
	M
	
	
	
	
	

	MME UE Context ID
	M
	
	
	allocated at the MME
	
	

	eNB UE Context ID
	M
	
	
	allocated at the target eNodeB
	
	

	SAE Bearers Admitted List
	M
	
	
	
	
	

	> SAE Bearer Info
	
	1 to <maxnoof SAEbearers>
	
	
	
	

	>> SAE Bearer ID 
	M
	
	
	
	
	

	>> Transport Layer Address
	M
	
	
	
	
	

	>> GTP TEID
	M
	
	
	To deliver DL PDUs
	
	

	Target eNodeB to Source eNodeB Transparent Container
	C- ifIntraLTE
	
	
	It includes HO Command info for the UE
	
	

	Target RNC to Source eNodeB Transparent Container
	O
	
	
	
	· 
	· 

	Target BSS to Source eNodeB Transparent Container
	O
	
	
	
	· 
	· 


	Condition
	Explanation

	ifIntraLTE
	This IE shall be present if the Handover Type IE indicates an intra-LTE handover.


9.1.X
HANDOVER FAILURE

This message is sent by the target eNodeB to inform the MME that the preparation of resources has failed.

Direction: eNodeB ( MME.

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

	Message Type
	M
	
	
	
	
	

	MME UE Context ID
	M
	
	
	allocated at the MME
	
	

	Cause
	M
	
	
	
	
	


9.1.X
HANDOVER NOTIFY
This message is sent by the target eNodeB to inform the MME that the UE has been identified in the target cell and the handover has been completed.

Direction: eNodeB ( MME.

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

	Message Type
	M
	
	
	
	
	

	MME UE Context ID
	M
	
	
	allocated at the MME
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