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8
S1AP Procedures

8.1
List of S1AP Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):
Table 1: Class 1 procedures
	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

	Path Switch Request
	PATH SWITCH REQUEST
	PATH SWITCH REQUEST ACKNOWLEDGE
	PATH SWITCH REQUEST FAILURE

	Handover Cancellation
	HANDOVER CANCEL
	HANDOVER CANCEL ACKNOWLEDGE
	

	SAE Bearer Setup
	SAE BEARER SETUP REQUEST
	SAE BEARER SETUP RESPONSE
	

	SAE Bearer Modify
	SAE BEARER MODIFY REQUEST
	SAE BEARER MODIFY RESPONSE
	

	SAE Bearer Release
	SAE BEARER RELEASE COMMAND
	SAE BEARER RELEASE COMPLETE
	

	Initial Context Setup
	INITIAL CONTEXT SETUP REQUEST
	INITIAL CONTEXT SETUP RESPONSE
	INITIAL CONTEXT SETUP FAILURE

	Reset
	RESET
	RESET ACKNOWLEDGE
	

	S1 Setup
	S1 SETUP REQUEST
	S1 SETUP RESPONSE
	S1 SETUP FAILURE

	UE Context Release
	UE CONTEXT RELEASE COMMAND
	UE CONTEXT RELEASE COMPLETE
	

	UE Context Modification
	UE CONTEXT MODIFICATION REQUEST
	UE CONTEXT MODIFICATION RESPONSE
	UE CONTEXT MODIFICATION FAILURE


Table 2: Class 2 procedures
	Elementary Procedure
	Message

	Handover Notification
	HANDOVER NOTIFY

	SAE Bearer Release Request
	SAE BEARER RELEASE REQUEST

	Paging
	PAGING

	Initial UE Message
	INITIAL UE MESSAGE

	Downlink NAS Transport
	DOWNLINK NAS TRANSPORT

	Uplink NAS Transport
	UPLINK NAS TRANSPORT

	NAS non delivery indication
	NAS NON DELIVERY INDICATION

	Error Indication
	ERROR INDICATION

	UE Context Release Request
	UE CONTEXT RELEASE REQUEST

	DownlinkS1 CDMA2000 Tunneling
	DOWNLINK S1 CDMA2000 TUNNELING

	Uplink S1 CDMA2000 Tunneling
	UPLINK S1 CDMA2000 TUNNELING

	UE Capability Info Indication
	UE CAPABILITY INFO INDICATION

	eNB Status Transfer
	eNB STATUS TRANSFER

	MME Status Transfer
	MME STATUS TRANSFER

	Trace Start
	TRACE START


The following applies concerning interference between Elementary Procedures:

-
The Reset procedure takes precedence over all other EPs.
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 terminate the SAE bearer Setup procedure and shall send the SAE BEARER SETUP RESPONSE message in which the eNB shall indicate, if necessary 

· the SAE bearer(s) failed to setup in the SAE Bearer Failed to Setup List IE with the cause "handover triggered" and
· the 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.

8.9

UE Capability Info Indication
8.9.1
General

The purpose of the UE Capability Info Indication procedure is used to enable the eNB to provide this information and relevant updates of this information within the eNB that took place without MME notice within the E-UTRAN to the MME.
8.9.2
Successful Operation
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Figure 8.9.2-1: UE Capability Info Indication procedure. Successful operation.

The eNB controlling a UE-associated logical S1-connection initiates the procedure by generating an UE CAPABILITY INFO INDICATION message towards the affected MME node including UE capability information. The UE capability information provided to the MME should overwrite respective UE capability related information stored in the MME. 

8.x
Trace Start

8.x.1
General

The Trace Start procedure is initiated by a MME in order to start a trace recording for UEs in LTE_ACTIVE. The procedure uses UE-associated signalling. 

8.x.2
Successful Operation


[image: image3.wmf] 

MME

 

eNB

 

TRACE

 

START

 


Figure 8.7.x.2-1: Trace Start procedure.

On receipt of a TRACE START message the eNB should initiate the requested trace function as described in 32.422. 

9.1.3.1
SAE BEARER SETUP REQUEST

This message is sent by the MME and is used for request the eNB to assign resources on Uu and S1 for one or several SAE bearers.

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

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	SAE Bearer to be Setup List
	M
	
	
	
	YES
	reject

	>SAE Bearer To Be Setup Item IEs
	
	1 to <maxnoof SAEbearers>
	
	
	EACH
	reject

	>> SAE Bearer ID
	M
	
	9.2.1.2
	a value for SAE bearer identity shall only be present once in SAE Bearer to be Setup List IE
	-
	

	>> SAE Bearer Level QoS parameters 
	M
	
	9.2.1.15
	Includes necessary QoS parameters
	-
	

	>> Transport Layer Address 
	M
	
	9.2.2.1
	
	-
	

	>> GTP-TEID
	M
	
	9.2.2.2
	note: EPC TEID, UDP port
	-
	

	
	
	
	
	
	
	

	NAS-PDU
	M
	
	9.2.3.5
	
	YES
	reject


	Range bound
	Explanation

	maxnoofSAEbearers
	Maximum no. of SAE bearer allowed towards one UE, the maximum value is 256. (FFS) 


9.1.10
UE CAPABILITY INFO INDICATION
This message is sent by the eNB to provide UE Radio Capability information to the MME.
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
	ignore

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	UE Radio Capability
	M
	
	9.2.1.27
	
	YES
	ignore


9.1.x
TRACE START

This message is sent by the MME to initiate trace recording for a UE.

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
	ignore

	MME UE S1AP ID 
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID 
	M
	
	9.2.3.4
	
	YES
	reject

	Trace Activation
	M
	
	9.2.1.4
	
	YES
	ignore


9.3.2
Elementary Procedure Definitions

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

--

-- Elementary Procedure definitions

--

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

S1AP-PDU-Descriptions  { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

eps-Access (20) modules (3) s1ap (1) version1 (1) s1ap-PDU-Descriptions (0)}
DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

--

-- IE parameter types from other modules.

--

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

IMPORTS


Criticality,


ProcedureCode

FROM S1AP-CommonDataTypes


HandoverRequired,


HandoverCommand,


HandoverPreparationFailure,


HandoverRequest,


HandoverRequestAcknowledge,


HandoverFailure,


HandoverNotify,


PathSwitchRequest,


PathSwitchRequestAcknowledge,


PathSwitchRequestFailure,



SAEBearerSetupRequest,


SAEBearerSetupResponse,


SAEBearerModifyRequest,


SAEBearerModifyResponse,


SAEBearerReleaseCommand,


SAEBearerReleaseComplete,


SAEBearerReleaseRequest,


InitialContextSetupRequest,


InitialContextSetupResponse,


InitialContextSetupFailure,


Paging,


DownlinkNASTransport,


InitialUEMessage,


UplinkNASTransport,


HandoverCancel,


HandoverCancelAcknowledge,


Reset,


ResetAcknowledge,


ErrorIndication,


NASNonDeliveryIndication,


S1SetupRequest,


S1SetupResponse,


S1SetupFailure,


UEContextReleaseRequest,


UplinkS1cdma2000tunneling,


DownlinkS1cdma2000tunneling,


UEContextModificationRequest,


UEContextModificationResponse,


UEContextModificationFailure,


UECapabilityInfoIndication,


UEContextReleaseCommand,


UEContextReleaseComplete,


ENBStatusTransfer,


MMEStatusTransfer,

TraceStart

FROM S1AP-PDU-Contents


id-HandoverPreparation,


id-HandoverResourceAllocation,


id-HandoverNotification,


id-PathSwitchRequest,


id-SAEBearerSetup,


id-SAEBearerModify,


id-SAEBearerRelease,


id-SAEBearerReleaseRequest,


id-InitialContextSetup,


id-Paging,


id-downlinkNASTransport,


id-initialUEMessage,


id-uplinkNASTransport,


id-HandoverCancel,


id-Reset,


id-TraceStart,


id-ErrorIndication,


id-NASNonDeliveryIndication,


id-S1Setup,


id-UEContextReleaseRequest,


id-UplinkS1cdma2000tunneling,


id-DownlinkS1cdma2000tunneling,


id-UEContextModification,


id-UECapabilityInfoIndication,


id-UEContextRelease,


id-eNBStatusTransfer,


id-MMEStatusTransfer

FROM S1AP-Constants;

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

--

-- Interface Elementary Procedure Class

--

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

S1AP-ELEMENTARY-PROCEDURE ::= CLASS {


&InitiatingMessage



,


&SuccessfulOutcome



OPTIONAL,


&UnsuccessfulOutcome



OPTIONAL,


&procedureCode


ProcedureCode 
UNIQUE,


&criticality


Criticality 
DEFAULT ignore

}

WITH SYNTAX {


INITIATING MESSAGE

&InitiatingMessage


[SUCCESSFUL OUTCOME

&SuccessfulOutcome]


[UNSUCCESSFUL OUTCOME

&UnsuccessfulOutcome]


PROCEDURE CODE



&procedureCode


[CRITICALITY


&criticality]

}

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

--

-- Interface PDU Definition

--

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

S1AP-PDU ::= CHOICE {


initiatingMessage
InitiatingMessage,


successfulOutcome
SuccessfulOutcome,


unsuccessfulOutcome
UnsuccessfulOutcome,


...

}

InitiatingMessage ::= SEQUENCE {


procedureCode
S1AP-ELEMENTARY-PROCEDURE.&procedureCode
({S1AP-ELEMENTARY-PROCEDURES}),


criticality
S1AP-ELEMENTARY-PROCEDURE.&criticality

({S1AP-ELEMENTARY-PROCEDURES}{@procedureCode}),


value

S1AP-ELEMENTARY-PROCEDURE.&InitiatingMessage
({S1AP-ELEMENTARY-PROCEDURES}{@procedureCode})

}

SuccessfulOutcome ::= SEQUENCE {


procedureCode
S1AP-ELEMENTARY-PROCEDURE.&procedureCode
({S1AP-ELEMENTARY-PROCEDURES}),


criticality
S1AP-ELEMENTARY-PROCEDURE.&criticality

({S1AP-ELEMENTARY-PROCEDURES}{@procedureCode}),


value

S1AP-ELEMENTARY-PROCEDURE.&SuccessfulOutcome
({S1AP-ELEMENTARY-PROCEDURES}{@procedureCode})

}

UnsuccessfulOutcome ::= SEQUENCE {


procedureCode
S1AP-ELEMENTARY-PROCEDURE.&procedureCode
({S1AP-ELEMENTARY-PROCEDURES}),


criticality
S1AP-ELEMENTARY-PROCEDURE.&criticality

({S1AP-ELEMENTARY-PROCEDURES}{@procedureCode}),


value

S1AP-ELEMENTARY-PROCEDURE.&UnsuccessfulOutcome
({S1AP-ELEMENTARY-PROCEDURES}{@procedureCode})

}

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

--

-- Interface Elementary Procedure List

--

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

S1AP-ELEMENTARY-PROCEDURES S1AP-ELEMENTARY-PROCEDURE ::= {


S1AP-ELEMENTARY-PROCEDURES-CLASS-1

|


S1AP-ELEMENTARY-PROCEDURES-CLASS-2,



...

}

S1AP-ELEMENTARY-PROCEDURES-CLASS-1 S1AP-ELEMENTARY-PROCEDURE ::= {

handoverPreparation



|


handoverResourceAllocation

|


pathSwitchRequest 



|


sAEbearerSetup




|


sAEbearerModify




|


sAEbearerRelease



|


initialContextSetup



|


handoverCancel




|


reset






|


s1Setup






|


uEContextModification


|


uEContextRelease



,


...

}

S1AP-ELEMENTARY-PROCEDURES-CLASS-2 S1AP-ELEMENTARY-PROCEDURE ::= {



handoverNotification


|


sAEbearerReleaseRequest


|


paging 






|


downlinkNASTransport





|


initialUEMessage






|


uplinkNASTransport



|


errorIndication




|

nASNonDeliveryIndication

|


uEContextReleaseRequest


|


downlinkS1cdma2000tunneling

|


uplinkS1cdma2000tunneling

|


uECapabilityInfoIndication

|


eNBStatusTransfer



|


mMEStatusTransfer



|


traceStart





,


...

}

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

--

-- Interface Elementary Procedures
--

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

Lots of unaffected ASN1 in 9.3.2 not shown

mMEStatusTransfer S1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

MMEStatusTransfer


PROCEDURE CODE


id-MMEStatusTransfer


CRITICALITY



ignore
}

traceStart S1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE
TraceStart


PROCEDURE CODE

id-TraceStart


CRITICALITY


ignore

}

END

9.3.3
PDU Definitions

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

--

-- PDU definitions for S1AP.

--

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

S1AP-PDU-Contents { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

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

BEGIN

Lots of unaffected ASN1 in 9.3.3 not shown

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

--

-- SAE Bearer Setup Request

--

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

SAEBearerSetupRequest ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { {SAEBearerSetupRequestIEs} },


...

}

SAEBearerSetupRequestIEs 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-SAEBearerToBeSetupListBearerSUReq


CRITICALITY reject
TYPE SAEBearerToBeSetupListBearerSUReq
 
PRESENCE mandatory
}|



{ ID id-NAS-PDU



CRITICALITY ignore
TYPE NAS-PDU
 

PRESENCE mandatory},


...

}

SAEBearerToBeSetupListBearerSUReq ::= SEQUENCE (SIZE(1.. maxNrOfSAEBs)) OF ProtocolIE-SingleContainer { {SAEBearerToBeSetupItemBearerSUReqIEs} }

SAEBearerToBeSetupItemBearerSUReqIEs 
S1AP-PROTOCOL-IES ::= {


{ ID id-SAEBearerToBeSetupItemBearerSUReq
 CRITICALITY reject 
TYPE SAEBearerToBeSetupItemBearerSUReq 
PRESENCE mandatory },


...

}

Lots of unaffected ASN1 in 9.3.3 not shown

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

--

-- MME Status Transfer

--

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

MMEStatusTransfer ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { {MMEStatusTransferIEs} },


...

}

MMEStatusTransferIEs 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-Bearers-SubjectToStatusTransferMME-List
CRITICALITY ignore
TYPE Bearers-SubjectToStatusTransferMME-List

PRESENCE mandatory} ,


...

}
Bearers-SubjectToStatusTransferMME-List 




::= SAEB-IE-ContainerList { { Bearers-SubjectToStatusTransferMME-ItemIEs } }

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


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

Bearers-SubjectToStatusTransferMME-Item ::= SEQUENCE {


sAE-Bearer-ID







SAE-Bearer-ID,

lIS-HFN




PDCP-SN,

lIS




PDCP-SN,

dL-PDCP-HFN-NextToAssign




PDCP-SN,

dL-PDCP-SN-NextToAssign




PDCP-SN,

iE-Extensions






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


...

}

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


...

}

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

--

-- Trace Start
--

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

TraceStart ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { {TraceStartIEs} },


...

}

TraceStartIEs 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-TraceActivation



CRITICALITY ignore
TYPE TraceActivation


PRESENCE optional
},


...

}

END

9.3.6
Constant Definitions

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

--

-- Constant definitions

--

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

S1AP-Constants { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

eps-Access (20) modules (3) s1ap (1) version1 (1) s1ap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

--

-- IE parameter types from other modules.

--

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

IMPORTS


ProcedureCode,


ProtocolIE-ID

FROM S1AP-CommonDataTypes;

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

--

-- Elementary Procedures

--

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

id-HandoverPreparation 



ProcedureCode ::= 0

id-HandoverResourceAllocation 

ProcedureCode ::= 1

id-HandoverNotification 


ProcedureCode ::= 2

id-PathSwitchRequest 



ProcedureCode ::= 3

id-HandoverCancel 




ProcedureCode ::= 4

id-SAEBearerSetup





ProcedureCode ::= 5

id-SAEBearerModify 




ProcedureCode ::= 6

id-SAEBearerRelease




ProcedureCode ::= 7

id-SAEBearerReleaseRequest



ProcedureCode ::= 8

id-InitialContextSetup





ProcedureCode ::= 9

id-Paging






ProcedureCode ::= 10

id-downlinkNASTransport



ProcedureCode ::= 11
id-initialUEMessage




ProcedureCode ::= 12
id-uplinkNASTransport



ProcedureCode ::= 13

id-Reset






ProcedureCode::= 14

id-ErrorIndication




ProcedureCode ::= 15

id-NASNonDeliveryIndication


ProcedureCode ::= 16
id-S1Setup






ProcedureCode ::= 17

id-UEContextReleaseRequest


ProcedureCode ::= 18

id-DownlinkS1cdma2000tunneling

ProcedureCode ::= 19

id-UplinkS1cdma2000tunneling

ProcedureCode ::= 20

id-UEContextModification


ProcedureCode ::= 21

id-UECapabilityInfoIndication

ProcedureCode ::= 22

id-UEContextRelease




ProcedureCode ::= 23

id-eNBStatusTransfer



ProcedureCode ::= 24

id-MMEStatusTransfer



ProcedureCode ::= 25
id-TraceStart





ProcedureCode ::= 26
Lots of unaffected ASN1 in 9.3.6 not shown

END
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