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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. 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. 

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 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 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

Editor’s Note: Further Assessment required.

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 [x1]), and which does not contain the GBR QoS Information IE, the eNB shall consider the establishment of the corresponding SAE bearer as failed.  
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 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

Editor’s Note: Further Assessment required.

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 [x1]) for a SAE bearer previously configured as a non-GBR bearer (as defined in [x1]), and which does not contain the GBR QoS Information IE, the eNB shall consider the modification of the corresponding SAE bearer as failed.  
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.

When sending the INITIAL CONTEXT SETUP REQUEST message, the MME shall start the T InitialContextSetup timer.
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.

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.

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.
Upon reception of the INITIAL CONTEXT SETUP RESPONSE message the MME shall stop timer T InitialContextSetup.

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

8.3.1.4
Abnormal Conditions

Editor’s Note: Further Assessment required.

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 [x1]), and which does not contain the GBR QoS Information IE, the eNB shall consider the establishment of the corresponding SAE bearer as failed.  
8.4.2

Handover Resource Allocation

8.4.2.1
General

The purpose of the Handover Resource Allocation procedure is to reserve resources at the target eNodeB for the handover of a UE. 
8.4.2.2
Successful Operation
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Figure 8.4.2.2-1: 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 RNC Transparent Container IE or the Source BSS to Target BSS Transparent Container IE has been received by the MME from the source side the MME includes the transparent container in the HANDOVER REQUEST message.

The HANDOVER REQUEST message may contain the Handover Restriction List IE, which may contain roaming area or access restrictions.

If the Handover Restriction List IE is contained in the HANDOVER REQUEST message, the target eNB shall store this information in the UE context.
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 HANDOVER REQUEST message, the target eNB shall consider that no access restriction applies to the UE.

If the Trace activation IE is included in the HANDOVER REQUEST message, the target eNB shall initiate the requested trace function as described in [10].
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 included in the SAE Bearers Failed to Setup List IE.

For each bearer that target eNB has decided to admit and for which DL forwarding IE is set to “DL forwarding proposed”, the target eNB may include the DL GTP Tunnel endpoint IE within the SAE Bearers Admitted List IEs IE of the HANDOVER REQUEST ACKNOWLEDGE message indicating that it accepts the proposed forwarding of downlink data for this bearer.
8.4.2.3
Unsuccessful Operation
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Figure 8.4.2.3-1: 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 with an appropriate cause value. 
8.4.2.4
Abnormal Conditions

If the eNB receives a HANDOVER REQUEST message containing a SAE Bearer Level QoS Parameters IE which contains a QCI IE indicating a GBR bearer (as defined in [x1]), and which does not contain the GBR QoS Information IE, the eNB shall not admit the corresponding SAE bearer.  
9.2.1.15
SAE Bearer Level QoS Parameters
This IE defines the QoS to be applied to a SAE bearer.

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

	SAE Bearer Level QoS Parameters
	
	
	
	

	>QCI
	M
	
	INTEGER (1..256)
	QoS Class Identifier defined in [11].

Logical range and coding specified in [x1].

	>Allocation and Retention Priority
	M
	
	INTEGER (0..15)
	Desc.: This IE should be understood as “priority of allocation and retention” (see [11]).

Usage:

Value 15 means “no priority”.

Values between 1 and 14 are ordered in decreasing order of priority, i.e. 1 is the highest and 14 the lowest.

Value 0 shall be treated as a logical error if received.

	>GBR QoS Information
	O
	
	9.2.1.18
	This IE applies to GBR bearers only and shall be ignored otherwise.


9.2.1.16
Paging DRX 
This IE indicates the Paging DRX as defined in [xx].

Editor’s Note: The definition is FFS and should be aligned to RRC 36.331 referenced as [xx].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Paging DRX
	M
	
	FFS
	
	
	


9.2.1.17
Paging Cause 
This element indicates the cause for paging a UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Paging Cause
	M
	
	ENUMERATED( Terminating Conversational Call,  Terminating Streaming Call,  Terminating Interactive Call, Terminating Background Call, 
Terminating Low Priority Signalling, 
...,

Terminating High Priority Signalling)
	
	
	


9.2.1.18 
GBR QoS Information
This IE indicates the maximum and guaranteed bit rates of a GBR bearer for downlink and uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	
	
	
	
	

	
	
	
	
	

	SAE Bearer Maximum Bit Rate Downlink
	M
	
	
SAE Bearer Bit Rate 9.2.1.19
	Desc.: This IE indicates the maximum downlink SAE Bearer Bit Rate (i.e. from the EPC to E-UTRAN) for this bearer.

	SAE Bearer Maximum Bit Rate Uplink
	M
	
	SAE Bearer Bit Rate 9.2.1.19
	Desc.: This IE indicates the maximum uplink SAE Bearer Bit Rate (i.e. from the E-UTRAN to the EPC) for this bearer.

	SAE Bearer Guaranteed Bit Rate Downlink
	M
	
	SAE Bearer Bit Rate 9.2.1.19
	Desc.: This IE indicates the downlink guaranteed SAE Bearer Bit Rate (provided that there is data to deliver) from the EPC to the E-UTRAN for this bearer.

	SAE Bearer Guaranteed Bit Rate Uplink
	M
	
	SAE Bearer Bit Rate 9.2.1.19
	Desc.: This IE indicates the uplink guaranteed SAE Bearer Bit Rate (provided that there is data to deliver) from the E-UTRAN to the EPC for this bearer.

	
	
	
	
	

	
	
	
	
	


9.3.4
Information Element Definitions

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

--

-- Information Element Definitions
--

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

S1AP-IEs { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

eps-Access (20) modules (3) s1ap (1) version1 (1) s1ap-IEs (2) }
DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS


id-SAEBearerInformationListItem,


id-SAEBearerItem,


id-Bearers-SubjectToStatusTransfer-Item,

maxNrOfSAEBs,


maxNrOfInterfaces,


maxNrOfErrors,


maxnoofBPLMNs,


maxnoofPLMNsPerMME,


maxnoofTACs,

maxnoofEPLMNs,


maxnoofEPLMNsPlusOne,


maxnoofForbLACs,


maxnoofForbTACs,


maxnoofTACs
FROM S1AP-Constants

Asn.1 unmodified
-- A

AllocationRetentionPriority ::= INTEGER (0..15)








AggregateMaximumBitrate ::= SEQUENCE {


aggregateMaximumBitRateDL



SAE-Bearer-BitRate,


aggregateMaximumBitRateUL



SAE-Bearer-BitRate,


iE-Extensions






ProtocolExtensionContainer { {Aggregate-MaximumBitrates-ExtIEs} } OPTIONAL,


...

}

Aggregate-MaximumBitrates-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}

-- B

Bearers-SubjectToStatusTransferList ::= SEQUENCE (SIZE(0.. maxNrOfSAEBs)) OF ProtocolIE-SingleContainer { { Bearers-SubjectToStatusTransfer-ItemIEs } }

Bearers-SubjectToStatusTransfer-ItemIEs S1AP-PROTOCOL-IES ::= {


{ ID id-Bearers-SubjectToStatusTransfer-Item
CRITICALITY ignore
TYPE Bearers-SubjectToStatusTransfer-Item 
PRESENCE mandatory
},

...

}

Bearers-SubjectToStatusTransfer-Item ::= SEQUENCE {


sAE-Bearer-ID







SAE-Bearer-ID,

uL-COUNTvalue







COUNTvalue,

dL-COUNTvalue







COUNTvalue,

iE-Extensions






ProtocolExtensionContainer { {Bearers-SubjectToStatusTransfer-ItemExtIEs} } OPTIONAL,


...

}

Bearers-SubjectToStatusTransfer-ItemExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}

BPLMNs ::= SEQUENCE (SIZE(1.. maxnoofBPLMNs)) OF PLMNidentity

Asn.1 unmodified
-- G
GBR-QosInformation ::= SEQUENCE {


sAE-Bearer-MaximumBitrateDL


SAE-Bearer-BitRate,


sAE-Bearer-MaximumBitrateUL


SAE-Bearer-BitRate,


sAE-Bearer-GuaranteedBitrateDL

SAE-Bearer-BitRate,


sAE-Bearer-GuaranteedBitrateUL

SAE-Bearer-BitRate,


iE-Extensions





ProtocolExtensionContainer { { GBR-QosInformation-ExtIEs} } OPTIONAL,


...

}

GBR-QosInformation-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}
GTP-TEID




::= OCTET STRING (SIZE (4))

GUMMEI


::= SEQUENCE {


pLMN-Identity

PLMNidentity,

mME-Group-ID

MME-Group-ID,

mME-Code


MME-Code,

iE-Extensions




ProtocolExtensionContainer { {GUMMEI-ExtIEs} } OPTIONAL,


...

}

GUMMEI-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}

Asn.1 unmodified
-- P

PagingDRX ::= INTEGER (0..4095)
PagingCause ::= ENUMERATED { 


terminating-conversational-call, 


terminating-streaming-call, 


terminating-interactive-call, 


terminating-background-call, 


terminating-low-priority-signalling,


..., 


terminating-high-priority-signalling

}
PDCP-SN ::= INTEGER (0..4095) 
PLMNidentity 



::= TBCD-STRING 


Asn.1 unmodified
-- Q

SAE-Bearer-BitRate
::= INTEGER (0..10000000) 

SAE-BearerLevelQoSParameters ::= SEQUENCE {


qCI


QCI,


allocationRetentionPriority


AllocationRetentionPriority,


gbrQosInformation




GBR-QosInformation


OPTIONAL,


iE-Extensions





ProtocolExtensionContainer { {SAE-Bearer-QoSParameters-ExtIEs} } OPTIONAL,


...

}

SAE-Bearer-QoSParameters-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}





























SecurityInfo ::= SEQUENCE {


securityKey

SecurityKey,


iE-Extensions


ProtocolExtensionContainer { { SecurityInfo-ExtIEs} } OPTIONAL,


...
}

Asn.1 unmodified
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