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Introduction

This paper deals with the open issue interaction between handover preparation phase and SAE bearer management procedures. Based on the discussions the SAE Bearer Management part and Handover Signalling part is updated.
2
Text Proposal
Text proposal for TS 36.413: to capture interaction between S1 Handover and SAE Bearer procedures. 

8.2
SAE Bearer Management procedures

8.2.1
SAE Bearer Setup

8.2.1.1
General

The purpose of the SAE Bearer Setup procedure is to assign resources on Uu and S1 for one or several SAE bearers and to setup corresponding SAE Radio Bearers for a given UE. The procedure uses UE-associated signalling.

8.2.1.2
Successful Operation
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Figure 8.2.1.2-1: SAE Bearer Setup procedure. Successful operation.

The MME initiates the procedure by sending an SAE BEARER SETUP REQUEST message to the eNB. When sending the SAE BEARER SETUP REQUEST message the MME shall start the T SAEBearerSetup timer.

The SAE BEARER SETUP REQUEST message shall contain the information required by the eNB to build the SAE bearer configuration consisting of at least one additional SAE bearer including for each SAE bearer to setup in the SAE Bearer to be Setup List IE. The SAE Bearer to be Setup List IE may contain:

· the User Data Type IE [FFS];

Upon reception of the SAE BEARER SETUP REQUEST message, and if resources are available for the requested configuration, the eNB shall execute the requested SAE bearer configuration. For each SAE bearer and based on the SAE Bearer level QoS parameters IE the eNB shall establish an SAE Radio Bearer and allocate the required resources on Uu. The eNB shall pass the NAS-PDU IE and the value contained in the SAE bearer identity IE received for the SAE bearer for each established SAE Radio Bearer to the UE. The eNB shall allocate the required resources on S1 for the SAE bearers requested to be established.

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

The eNB shall report to the MME, in the SAE BEARER SETUP RESPONSE message, the result for all the requested SAE bearers.

A list of SAE bearers which are successfully established shall be included in the SAE Bearer Setup List IE.

A list of SAE bearers which failed to be established shall be included in the SAE Bearer Failed to Setup List IE. In case of the establishment of an SAE bearer the EPC must be prepared to receive user data before the SAE BEARER SETUP RESPONSE message has been received.

Upon reception of the SAE BEARER SETUP RESPONSE message the MME shall stop timer T SAEBearerSetup.

Interactions with Handover Preparation procedure:

If a handover becomes necessary during SAE bearer setup, the eNB may interrupt the ongoing SAE bearer Setup procedure and initiate the Handover Preparation procedure as follows:

1.
The eNB shall terminate the SAE bearer Setup procedure and shall send the SAE BEARER SETUP RESPONSE message in which the eNB may 
· indicate SAE bearer(s) failed to setup in the SAE Bearer Failed to Setup List IE with the cause "handover triggered"
· indicate SAE bearer(s) successfully setup in the SAE Bearer to be Setup List IE.
2.
The eNB shall trigger the handover procedure by sending a HANDOVER REQUIRED message to the EPC.

3.
The EPC shall terminate the SAE bearer Setup procedure at reception of the SAE BEARER SETUP RESPONSE message.

8.2.1.3
Unsuccessful Operation

The unsuccessful operation is specified in the successful operation section.

8.2.1.4
Abnormal Conditions

Editor’s Note: Further Assessment required.

8.2.2
SAE Bearer Modify

8.2.2.1
General

The purpose of the SAE Bearer Modify procedure is to enable modifications of already established SAE bearers for a given UE. The procedure uses UE-associated signalling.

8.2.2.2
Successful Operation
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Figure 8.2.2.2-1: SAE Bearer Modify procedure. Successful operation.

The MME initiates the procedure by sending an SAE BEARER MODIFY REQUEST message to the eNB. When sending the SAE BEARER MODIFY REQUEST message the MME shall start the T SAEBearerModify timer.

The SAE BEARER MODIFY REQUEST message shall contain the information required by the eNB to modify one or several SAE bearers of the existing SAE Bearer configuration. 

Information shall be present in the SAE BEARER MODIFY REQUEST message only when any previously set value for the SAE bearer configuration is requested to be modified.

Upon reception of the SAE BEARER MODIFY REQUEST message, and if resources are available for the requested target configuration, the eNB shall execute the modification of the requested SAE bearer configuration. For each SAE bearer that shall be modified and based on the new SAE Bearer level QoS parameters IE the eNB shall modify the SAE Radio Bearer configuration and change allocation of resources on Uu according to the new resource request. The eNB shall pass the NAS-PDU IE and the value contained in the SAE bearer identity IE received for the SAE bearer to the UE when modifying the SAE Radio Bearer configuration. eNB shall change allocation of resources on S1 according to the new resource request.

If the E-UTRAN failed to modify an SAE Bearer the E-UTRAN shall keep the SAE Bearer configuration as it was configured prior the SAE BEARER MODIFY REQUEST.

The eNB shall report to the MME, in the SAE BEARER MODIFY RESPONSE message, the result for all the requested SAE bearers to be modified.

A list of SAE bearers which are successfully modified shall be included in the SAE Bearer Modify List IE.

A list of SAE Bearers which failed to be modified shall be included in the SAE Bearer Failed to Modify List IE.
In case of a modification of an SAE Bearer the EPC must be prepared to receive user data according to the modified SAE bearer profile prior to the SAE BEARER MODIFY RESPONSE message.

Upon reception of the SAE BEARER MODIFY RESPONSE the MME shall stop T SAEBearerModify.
Interactions with Handover Preparation procedure:

If a handover becomes necessary during SAE bearer modify, the eNB may interrupt the ongoing SAE bearer Modify procedure and initiate the Handover Preparation procedure as follows:

1.
The eNB shall terminate the SAE bearer Modify procedure and shall send the SAE BEARER MODIFY RESPONSE message in which the eNB may 

· indicate SAE bearer(s) failed to modify in the SAE Bearer Failed to Modify List IE with the cause "handover triggered" 
· indicate SAE bearer(s) successfully modified in the SAE Bearer Modify List IE.

2.
The eNB shall trigger the handover procedure by sending a HANDOVER REQUIRED message to the EPC.

3.
The EPC shall terminate the SAE bearer modify procedure at reception of the SAE BEARER MODIFY RESPONSE message. 

8.2.2.3
Unsuccessful Operation

The unsuccessful operation is specified in the successful operation section.

8.2.2.4
Abnormal Conditions

Editor’s Note: Further Assessment required.

8.2.3
SAE Bearer Release

8.2.3.1
General

The purpose of the SAE Bearer Release procedure is to enable the release of already established SAE Bearers for a given UE. The procedure uses UE-associated signalling.
8.2.3.2
Successful Operation

8.2.3.2.1
MME initiated
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Figure 8.2.3.2.1-1: SAE Bearer Releae procedure. Successful operation.

The MME initiates the procedure by sending an SAE BEARER RELEASE COMMAND message. When sending the SAE BEARER RELEASE COMMAND message, the MME shall start the T SAEBEAERERRELEASE timer.

The SAE BEARER RELEASE COMMAND message shall contain the information required by the eNB to release at least one SAE bearer in the SAE Bearer To Be Released List IE. 

Upon reception of the SAE BEARER RELEASE COMMAND message the eNB shall execute the release of the requested SAE Bearers. For each SAE bearer to be released the eNB shall release the corresponding SAE Radio Bearer and release the allocated resources on Uu. The eNB shall pass the value contained in the SAE bearer identity IE received for the SAE bearer to the radio interface protocol for each SAE Radio Bearer to be released. eNB shall release allocate resources on S1 for the SAE bearers requested to be released.
The eNB shall report to the MME, in the SAE BEARER RELEASE COMPLETE message, the result for all the SAE bearers to be released.

A list of SAE bearers which are released successfully shall be included in the SAE Bearer Release List IE.

A list of SAE bearers which failed to be released shall be included in the SAE Bearer Failed to Release List IE., 

The eNB shall be prepared to receive an SAE BEARER RELEASE COMMAND message on an established UE-associated logical S1-connection containing an SAE Bearer Release List IE at any time and shall always reply to it with an SAE BEARER RELEASE COMPLETE message.

After sending an SAE BEARER RELEASE COMPLETE message containing an SAE Bearer identity within the SAE Bearer Release List IE , the eNB shall be prepared to receive an SAE BEARER SETUP REQUEST message requesting establishment of an SAE bearer with this SAE bearer identity.

Interactions with Handover Preparation procedure:

If a handover becomes necessary during SAE bearer release, the eNB may interrupt the ongoing SAE bearer Release procedure and initiate the Handover Preparation procedure as follows:

1.
The eNB shall terminate the SAE bearer Release procedure and shall send the SAE BEARER RELEASE COMPLETE message in which the eNB may 

· indicate SAE bearer(s) failed to release in the SAE Bearer Failed to Release List IE with the cause "handover triggered"
· indicate SAE bearer(s) successfully released in SAE Bearer Release List IE.

2.
The eNB shall trigger the handover procedure by sending a HANDOVER REQUIRED message to the EPC.

3.
The EPC shall terminate the SAE bearer Release procedure at reception of the SAE BEARER RELEASE COMPLETE message.

8.4.1

Handover Preparation

8.4.1.1
General

The purpose of the Handover Preparation procedure is to request the preparation of resources at the target side via the EPC.

Editor’s Note: It is FFS whether the eNodeB is allowed to initiate this procedure in case there is an already prepared handover for this particular UE either on S1or on any of its X2 interfaces.

8.4.1.2
Successful Operation
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Figure 8.4.1.2-1: Handover preparation: successful operation

The source eNodeB initiates the handover preparation by sending the HANDOVER REQUIRED message to the serving MME. 

Editor’s note: How to handle and control data forwarding is FFS.

When the preparation, including the reservation of resources at the target side is ready, the MME responds with the HANDOVER COMMAND message to the source eNodeB.

If the Target eNodeB to Source eNodeB Transparent Container IE or the Target RNC To Source RNC Transparent Container IE or the Target BSS to Source BSS 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 that could not be admitted in the target, they shall be indicated in the SAE Bearers to Release List IE.
Interactions with SAE Bearer Management procedures:

If, after a HANDOVER REQUIRED message is sent and before the Handover Preparation procedure is terminated, the source eNB receives a MME initiated SAE Bearer Management procedure on the same UE associated signaling connection, the source eNB shall either:

1.
cancel the Handover Preparation procedure by executing the Handover Cancel procedure with an appropriate cause value "Interaction with other procedure”. After successful completion of the Handover Cancel procedure, the source eNB shall continue the MME initiated SAE Bearer Management procedure
or

2.
terminate the MME initiated SAE Bearer Management procedure by sending the appropriate response message with the cause value “Handover Triggered” to the MME and then the source eNB shall continue with the handover procedure.
8.4.1.3
Unsuccessful Operation
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Figure 8.4.1.3-1: Handover preparation: unsuccessful operation

If the EPC or the target system is not able to accept any of the bearers or a failure occurs during the Handover Preparation, the MME sends the HANDOVER PREPARATION FAILURE message with an appropriate cause value to the source eNodeB. 
8.4.1.4
Abnormal Conditions
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