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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. 
· 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. 

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.

The SAE BEARER SETUP REQUEST message may contain 

· the UE Aggregate Maximum Bit Rate IE 

If the UE Aggregate Maximum Bit Rate IE is included in the SAE BEARER SETUP REQUEST the eNB shall
· replace the previously provided UE Aggregate Maximum Bit Rate by the received UE Aggregate Maximum Bit Rate in the UE context; the eNB shall use the received UE Aggregate Maximum Bit Rate for non-GBR Bearers for the concerned UE. 
If the UE Aggregate Maximum Bit Rate IE is not contained in the SAE BEARER SETUP REQUEST message, the eNB shall use the previously provided UE Aggregate Maximum Bit Rate which is stored in the UE context. 
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.


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 send the SAE BEARER SETUP RESPONSE message in which the eNB shall indicate, if necessary 

· all the SAE bearers fail with the cause "handover triggered"
2.
The eNB shall trigger the handover procedure.

8.2.1.3
Unsuccessful Operation

The unsuccessful operation is specified in the successful operation section.

8.2.1.4
Abnormal Conditions

If the eNB receives a SAE BEARER SETUP REQUEST message containing a SAE Bearer Level QoS Parameters IE which contains a QCI IE indicating a GBR bearer (as defined in [13]), and which does not contain the GBR QoS Information IE, the eNB shall consider the establishment of the corresponding SAE bearer as failed.  

If the eNB receives an SAE BEARER SETUP REQUEST message containing several SAE Bearer ID IEs (in the SAE Bearer To Be Setup List IE) set to the same value, the eNB shall consider the establishment of the corresponding SAE bearers as failed.

If the eNB receives an SAE BEARER SETUP REQUEST message containing a SAE Bearer ID IE (in the SAE Bearer To Be Setup List IE) set to the value that identifies an active SAE bearer (established before the SAE BEARER SETUP REQUEST message was received), the eNB shall consider the establishment of the new SAE bearer as failed.
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. 
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 SAE BEARER MODIFY REQUEST message may contain the

· the UE Aggregate Maximum Bit Rate IE.

If the UE Aggregate Maximum Bit Rate IE is included in the SAE BEARER MODIFY REQUEST the eNB shall
· replace the previously provided UE Aggregate Maximum Bit Rate by the received UE Aggregate Maximum Bit Rate in the UE context; the eNB shall use the received UE Aggregate Maximum Bit Rate for non-GBR Bearers for the concerned UE. 
If the UE Aggregate Maximum Bit Rate IE is not contained in the SAE BEARER MODIFY REQUEST message, the eNB shall use the previously provided UE Aggregate Maximum Bit Rate which is stored in the UE context. 
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.


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 send the SAE BEARER MODIFY RESPONSE message in which the eNB shall indicate, if necessary 

· all the SAE bearers fail with the cause "handover triggered"
2.
The eNB shall trigger the handover procedure.

8.2.2.3
Unsuccessful Operation

The unsuccessful operation is specified in the successful operation section.

8.2.2.4 Abnormal Conditions

If the eNB receives a SAE BEARER MODIFY REQUEST message containing a SAE Bearer Level QoS Parameters IE which contains a QCI IE indicating a GBR bearer (as defined in [13]) for a SAE bearer previously configured as a non-GBR bearer (as defined in [13]), and which does not contain the GBR QoS Information IE, the eNB shall consider the modification of the corresponding SAE bearer as failed.  
If the eNB receives an SAE BEARER MODIFY REQUEST message containing several SAE Bearer ID IEs (in the SAE Bearer to be Modified List IE) set to the same value, the eNB shall consider the modification of the corresponding SAE bearers as failed.
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
SAE Bearer Release - MME initiated
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Figure 8.2.3.2.1-1: SAE Bearer Release procedure. Successful operation.

The MME initiates the procedure by sending an SAE BEARER RELEASE COMMAND message. 
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 SAE BEARER RELEASE COMMAND message may contain the

· the UE Aggregate Maximum Bit Rate IE

If the UE Aggregate Maximum Bit Rate IE is included in the SAE BEARER RELEASE COMMAND the eNB shall
· replace the previously provided UE Aggregate Maximum Bit Rate by the received UE Aggregate Maximum Bit Rate in the UE context; the eNB shall use the received UE Aggregate Maximum Bit Rate for non-GBR Bearers for the concerned UE. 
If the UE Aggregate Maximum Bit Rate IE is not contained in the SAE BEARER RELEASE COMMAND message, the eNB shall use the previously provided UE Aggregate Maximum Bit Rate which is stored in the UE context.

The eNB shall report to the MME, in the SAE BEARER RELEASE RESPONSE 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 RESPONSE message.

After sending an SAE BEARER RELEASE RESPONSE 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.

8.2.3.2.2
SAE Bearer Release Request - eNB initiated


[image: image4.wmf] 

SAE BEARER RELEASE REQUEST

 

eNB

 

MME

 


Figure 8.2.3.2.2-1: SAE Bearer Release Request procedure. Successful operation.

The eNB initiates the procedure by sending an SAE BEARER RELEASE REQUEST message towards the MME.

The SAE BEARER RELEASE REQUEST message shall contain at least one SAE bearers requested to be released, in the SAE Bearer To Be Released List IE. 

Upon reception of the SAE BEARER RELEASE REQUEST message the MME should normally initiate the appropriate release procedure for the SAE bearers identified in the SAE BEARER RELEASE REQUEST message as defined in the Interaction with SAE Bearer Release paragraph below. It is up to the MME to decide how to react to the request.

Interaction with UE Context Release procedure:

If no SAE bearers will remain according to the SAE bearer RELEASE REQUEST message, the MME may initiate the UE Context Release Command procedure if it does not want to keep the UE-associated logical S1-connection.

Editor’s Note: whether this is allowed at all (default bearer handling) needs to be checked, see open issue list.

Interaction with SAE bearer Release procedure (MME initiated):

If the EPC decides to release some or all indicated SAE bearers, the MME shall invoke the SAE BEARER RELEASE COMMAND procedure (release SAE bearer) to this effect.

8.2.3.3 Abnormal Conditions

If the eNB receives an SAE BEARER RELEASE COMMAND message containing several SAE Bearer ID IEs (in the SAE Bearer To Be Released List IE) set to the same value, the eNB shall consider the release of the corresponding SAE bearers as failed.
If the MME receives an SAE BEARER RELEASE REQUEST message containing several SAE Bearer ID IEs (in the SAE Bearer To Be Released List IE) set to the same value, the MME shall initiate the release of the corresponding SAE bearer.
Editor’s Note: Further Assessment required.

8.3 
Context Management procedures
8.3.1
Initial Context Setup
8.3.1.1

General
The purpose of the Initial Context Setup procedure is to establish the necessary overall initial UE Context including SAE Bearer context, Security context, Handover Restriction List, UE capability information, NAS-PDU etc. The procedure uses UE-associated signalling.

8.3.1.2
Successful Operation
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Figure 8.3.1.2-1: Initial Context Setup procedure. Successful operation.
In case of the establishment of an SAE Bearer the MME must be prepared to receive user data before the INITIAL CONTEXT SETUP RESPONSE message has been received.


The INITIAL CONTEXT SETUP REQUEST message shall contain within the SAE Bearer to be Setup List IE the information required by the eNB to build the new SAE Bearer configuration consisting of at least one additional SAE Bearer. 

The SAE Bearer to be Setup List IE may contain:

· the SAE Bearer level QoS parameters IE 

The INITIAL CONTEXT SETUP REQUEST message may contain

· the Handover Restriction List IE, which may contain roaming, area or access restrictions 

· the NAS-PDU IE (FFS)

·  Security (FFS)

· the UE Radio Capability IE.

-
the Subscriber Profile ID for RAT/Frequency priority IE
The INITIAL CONTEXT SETUP REQUEST message shall contain the Subscriber Profile ID for RAT/Frequency priority IE, if available in the MME.

Upon receipt of the INITIAL CONTEXT SETUP REQUEST the eNB shall
· attempt to execute the requested SAE Bearer configuration.

· pass the value contained in the SAE Bearer ID IE to the radio interface protocol for each SAE Bearer requested to be established.

· not interpret or modify the information contained in the NAS-PDU IE. The content of the NAS-PDU is outside the scope of this specification.

· store the Handover restriction List in the UE context. 

· store the received UE Radio Capabilities in the UE context.

· store the received Subscriber Profile ID for RAT/Frequency priority in the UE context and use it as defined in [14].

The eNB should use the information in Handover Restriction List IE to determine a target cell for handover. If the Handover Restriction List IE is not contained in the INITIAL CONTEXT SETUP REQUEST message, the target eNB shall consider that no access restriction applies to the UE.

If the Trace activation IE is included in the INITIAL CONTEXT SETUP REQUEST message then eNB should initiate the requested trace function as described in [10]. 

The eNB shall report to the MME, in the INITIAL CONTEXT SETUP RESPONSE message, the successful establishment of the security procedures with the UE, and, the result for all the requested SAE Bearers in the following way:

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.
After sending the INITIAL CONTEXT SETUP RESPONSE message, the procedure is terminated in the eNB.

8.3.1.3
Unsuccessful Operation
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Figure 8.3.1.3-1: Initial Context Setup procedure. Unsuccessful operation.

If the eNB is not able to establish a UE context, it shall consider the procedure as failed and reply with the INITIAL CONTEXT SETUP FAILURE message
8.3.1.4
Abnormal Conditions

If the eNB receives an INITIAL CONTEXT SETUP REQUEST message containing a SAE Bearer Level QoS Parameters IE which contains a QCI IE indicating a GBR bearer (as defined in [13]), and which does not contain the GBR QoS Information IE, the eNB shall consider the establishment of the corresponding SAE bearer as failed.  

If the eNB receives an INITIAL CONTEXT SETUP REQUEST message containing several SAE Bearer ID IEs (in the SAE Bearer to Be Setup List IE) set to the same value, the eNB shall consider the establishment of the corresponding SAE bearers as failed.
Editor’s Note: Further Assessment required.
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