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========= Start of the 1st Change =========
7
Functions of S1AP

Editor’s Note: Description of S1AP functions.

S1AP protocol has the following functions:

-
SAE Bearer management function: This overall functionality is responsible for setting up, modifying and releasing SAE bearers, which are triggered by the MME The release of SAE bearers may be triggered by the eNB as well.

-
Initial Context Transfer function: This functionality is used to establish an S1UE context in the eNB, to setup the default IP connectivity, to setup one or more SAE bearer(s) if requested by the MME, and to transfer NAS signalling related information to the eNB if needed.

-
UE Capability Info Indication function: This functionality is used to provide the UE Capability Info when received from the UE to the MME.

-
Mobility Functions for UEs in LTE_ACTIVE in order to enable

-
a change of eNBs within SAE/LTE (Inter MME/Serving SAE-GW Handovers) via the S1 interface (with EPC involvement).

-
a change of RAN nodes between different RATs (Inter-3GPP-RAT Handovers) via the S1 interface (with EPC involvement).

-
Paging: This functionality provides the EPC the capability to page the UE.

-
S1 interface management functions comprise the:

-
Reset functionality to ensure a well defined initialisation on the S1 interface.

-
Error Indication functionality to allow a proper error reporting/handling in cases where no failure messages are defined.

-
Overload function to indicate the load situation in the control plane of the S1 interface. 
-
Load balancing function to ensure equally loaded MMEs within an MME pool area

-
S1 Setup functionality for initial S1 interface setup for providing configuration information

-
NAS Signalling transport function between the UE and the MME is used:

-
to transfer NAS signalling related information and to establish the S1 UE context in the eNB.

-
to transfer NAS signalling related information when the S1 UE context in the eNB is already established.

· S1 UE context Release function: This functionality is responsible to manage the release of UE specific context in the eNB and the MME.

· Status Transfer: This functionality transfers PDCP SN Status information from source eNB to target eNB in support of in-sequence delivery and duplication avoidance for intra LTE handover. 

· Warning message transmission function:
This functionality provides the means to start and overwrite the broadcasting of warning message.
========= Start of the Next Change =========
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

	eNB Configuration Update
	ENB CONFIGURATION UPDATE
	ENB UPDATE CONFIGURATION ACKNOWLEDGE
	ENB CONFIGURATION UPDATE FAILURE

	MME Configuration Update
	MME CONFIGURATION UPDATE
	MME CONFIGURAION UPDATE ACKNOWLEDGE
	MME CONFIGURATION UPDATE FAILURE

	Write-Replace Warning 
	WRITE-REPLACE WARNING REQUEST
	WRITE-REPLACE WARNING RESPONSE
	


========= Start of the Next Change =========
8.xx
Warning Message Transmission Procedures

8.xx.1
Write-Replace Warning
8.xx.1.1
General
The purpose of Write-Replace Warning procedure is to start and overwrite the broadcasting of warning message.

The procedure uses non UE-associated logical S1 connection.
8.xx.1.2
Successful Operation
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Figure 8.xx.1.2-1: Write-Replace Warning procedure. Successful operation.
The MME initiates the procedure by sending a WRITE-REPLACE WARNING REQUEST message to the eNB.
If WRITE-REPLACE WARNING REQUEST is received, eNB shall prioritise its resources to process the warning message.
If , in a certain area, broadcast of a warning message is already ongoing, the eNB shall replace the warning message being broadcast with the newly received one for that area.
If Warning Area IE is not included in WRITE-REPLACE WARNING REQUEST message, the eNB shall broadcast the indicated message in all of the cells within the eNB.
If Warning Type IE is included in WRITE-REPLACE WARNING REQUEST message, the eNB shall send the Paging to inform the UE about the availability of Primary Notification.
The eNB ends the procedure by sending WRITE-REPLACE WARNING RESPONSE to the MME.
========= Start of the Next Change =========
9
Elements for S1AP Communication


9.1
Message Functional Definition and Content

9.1.xx
Warning Message Transmission Messages

9.1.xx.1
WRITE-REPLACE WARNING REQUEST

This message is sent by the MME to request the start or overwrite the broadcast of a warning message. 
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

	Message Identifier
	M
	
	9.2.1.x1
	
	YES
	reject

	Serial Number
	M
	
	9.2.1.x3
	
	YES
	reject

	Warning Area List 
	O
	
	9.2.1.x5
	
	YES
	ignore

	Repetition Period
	M
	
	9.2.1.x8
	
	YES
	reject

	Number of Broadcasts Requested
	M
	
	9.2.1.x9
	
	YES
	reject

	Warning Type
	O
	
	9.2.1.x10
	
	YES
	ignore

	Warning Security Information
	O
	
	9.2.1.x11
	
	YES
	ignore

	Data Coding Scheme
	M
	
	9.2.1.x12
	
	YES
	reject

	Warning Message Contents
	M
	
	9.2.1.x13
	
	YES
	reject


9.1.xx.2
WRITE-REPLACE WARNING RESPONSE

This message is sent by the eNB to acknowledge the MME on the start or overwrite request of a warning message. 
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

	Message Identifier
	M
	
	9.2.1.x1
	
	YES
	reject

	Serial Number
	M
	
	9.2.1.x3
	
	YES
	reject

	Broadcast Completed Area List
	O
	
	9.2.1.x14
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore


========= Start of the Next Change =========
9.2.1
Radio Network Layer Related IEs

9.2.1.1
Message Type
The Message Type IE uniquely identifies the message being sent. It is mandatory for all messages.

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

	Message Type
	
	
	
	Assumed max no of messages is 256.

	>Procedure Code
	M
	
	(Handover Preparation, Handover Resource Allocation, Handover Notification, Patch Switch Request, Handover Cancel, SAE Bearer Setup, SAE Bearer Modify, SAE Bearer Release, SAE Bearer Release Request, Initial Context Setup, Paging,  Downlink NAS transport, Initial UE Message, Uplink NAS transport, Reset, Error Indication, NAS Non Delivery Indication, S1 Setup, UE Context Release Request , UE Context Release, Downlink S1 CDMA2000 Tunneling, Uplink S1 CDMA2000 Tunneling; UE Context Modification, UE Capability Info Indication, eNB Status Transfer, MME Status Transfer, Deactivate Trace, Trace Start, Trace Failure Indication, eNB Configuraton Update, MME Configuration Update, Location Reporting Control, Location Reporting Failure Indication, Location Report, Write-Replace Warning, …)
	

	>Type of Message
	M
	
	CHOICE (Initiating Message, Successful Outcome, Unsuccessful Outcome, …)
	


Not affected part not shown

9.2.1.x1
Message Identifier

The purpose of the Message Identifier IE is to indentify the warning message. Message Identifier IE is set by the EPC and transfered to the UE by the eNB

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Message Identifier
	M
	
	OCTET STRING (16)
	This IE is set by the EPC, transferred to the UE by the eNB. The eNB shall treat it as an identifier of the  message.


9.2.1.x2
Serial Number

Serial Number IE identifies a particular message from the source and type indicated by the Message Identifier and is altered every time the message with a given Message Identifier is changed.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Serial Number
	M
	
	BIT STRING(16)
	


9.2.1.x5
Warning Area List

Warning Area List IE indicates the areas where the warning message needs to be broadcast.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Choice Warning Area
	
	
	
	

	>Cell ID List
	
	1 to <maxnoofCellID>
	
	

	     >>E-CGI
	M
	
	9.2.1.38
	

	>TAI List
	
	1 to <maxnoofTAIs>
	
	

	    >>TAI
	M
	
	9.2.3.16
	

	>Emergency Area ID List
	
	1 to <maxnoofEmergencyAreaID>
	
	

	    >>Emergency Area ID
	M
	
	9.2.xx
	


	Range bound
	Explanation

	maxnoofCellID
	Maximum no. of Cell ID subject for warning message broadcast. Value is 65535 (FFS).

	maxnoofTAI
	Maximum no. of TAI subject for warning message broadcast. Value is 65535 (FFS).

	maxnoofEmergencyAreaID
	Maximum no. of Emergency Area ID subject for warning message broadcast. Value is 65535 (FFS).


9.2.1.x6
Emergency Area ID

Emergency Area ID IE is used to indicate the area which has the emergency impact.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Emergency Area ID
	M
	
	OCTET STRING(16)
	Emergency Area ID may consist of several cells. Emergency Area ID is defined by the operator.


9.2.1.x8
Repetition Period

Repetition Period IE indicates the periodicity of the warning message to be broadcast.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Repetition Period
	M
	
	INTEGER (1..4096)
	Range is 1 to 4096 where each unit will represent a repetition of one second to a maximum of once per ~1 hour


9.2.1.x9
Number of Broadcasts Requested

Number of Broadcast Requested IE indicates the number of times a message is to be broadcast.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Number of Broadcasts Requested
	M
	
	INTEGER (0..65535)
	This specifies the number of times the message is to be broadcast.


9.2.1.x10
Warning Type

Warning Type IE indicates types of the disaster. This IE also indicates that a Primary Notification is included.This IE can be used by the UE to differentiate the type of alert according to the type of disaster.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Warning Type
	M
	
	OCTET STRING(2)
	


9.2.1.x11
Warning Security Information

Warning Security Information IE provides the security information needed for securing the Primary Notification.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Warning Security Information
	M
	
	OCTET STRING(50)
	


9.2.1.x12
Data Coding Scheme

Data Coding Scheme IE identifies the alphabet or coding employed for the message characters and message handling at the UE (it is passed transparently from the EPC to the UE).

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Data Coding Scheme
	M
	
	BIT STRING(8)
	


9.2.1.x13
Warning Message Contents

Warning Message Content IE contains user information e.g. the message with warning contents, and will be broadcast over the radio interface.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Broadcast Message Contents
	M
	
	OCTET STRING　
	The length of this IE varies between 1 to 9600 bytes.


9.2.1.x14
Broadcast Completed Area List

Broadcast Completed Area List IE indicates the areas where broadcast was performed successfully.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Choice Broadcast Completed Area
	
	
	
	

	>Cell ID Broadcast 
	
	1 to <maxnoofCellID>
	
	

	   >E-CGI
	M
	
	9.2.1.38
	

	>TAI Broadcast
	
	1 to <maxnoofTAIs>
	
	

	   >>TAI
	M
	
	9.2.3.16
	

	   >>Completed Cell in TAI List
	
	1 to <maxnoofCellIDinTA>
	
	

	        >>>E-CGI
	M
	
	
	

	>Emergency Area ID Broadcast
	
	1 to <maxnoofEmergencyAreaID>
	
	

	   >>Emergency Area ID 
	M
	
	9.2.xx
	

	   >>Completed Cell in Emergency Area ID List
	
	1 to <maxnoofCellinEA>
	
	

	        >>>E-CGI
	M
	
	
	


	Range bound
	Explanation

	maxnoofCellID
	Maximum no. of Cell ID subject for warning message broadcast. Value is 65535(FFS).

	maxnoofTAI
	Maximum no. of TAI subject for warning message broadcast. Value is 65535(FFS).

	maxnoofEmergencyAreaID
	Maximum no. of Emergency Area ID subject for warning message broadcast. Value is 65535(FFS).

	maxnoofCellIDinTA
	Maximum no. of Cel ID within a TAI. Value is 65535 (FFS).

	maxnoofCellIDinEA
	Maximum no. of Cell ID within an Emergency Area. Value is 65535 (FFS).


========= Start of the Next Change =========
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


DeactivateTrace,


DownlinkNASTransport,


DownlinkS1cdma2000tunneling,


ENBStatusTransfer,


ENBConfigurationUpdate,


ENBConfigurationUpdateAcknowledge,


ENBConfigurationUpdateFailure,

ErrorIndication,


HandoverCancel,


HandoverCancelAcknowledge,


HandoverCommand,


HandoverFailure,


HandoverNotify,


HandoverPreparationFailure,


HandoverRequest,


HandoverRequestAcknowledge,


HandoverRequired,


InitialContextSetupFailure,


InitialContextSetupRequest,


InitialContextSetupResponse,


InitialUEMessage,


LocationReportingControl,


LocationReportingFailureIndication,


LocationReport,

MMEConfigurationUpdate,


MMEConfigurationUpdateAcknowledge,


MMEConfigurationUpdateFailure,

MMEStatusTransfer,


NASNonDeliveryIndication,


OverloadStart,


OverloadStop,


Paging,


PathSwitchRequest,


PathSwitchRequestAcknowledge,


PathSwitchRequestFailure,



Reset,


ResetAcknowledge,


S1SetupFailure,


S1SetupRequest,


S1SetupResponse,


SAEBearerModifyRequest,


SAEBearerModifyResponse,


SAEBearerReleaseCommand,


SAEBearerReleaseResponse,


SAEBearerReleaseRequest,


SAEBearerSetupRequest,


SAEBearerSetupResponse,


TraceFailureIndication,


TraceStart,


UECapabilityInfoIndication,


UEContextModificationFailure,


UEContextModificationRequest,


UEContextModificationResponse,


UEContextReleaseCommand,


UEContextReleaseComplete,


UEContextReleaseRequest,


UplinkNASTransport,


UplinkS1cdma2000tunneling,


WriteReplaceWarningRequest,


WriteReplaceWarningResponse
FROM S1AP-PDU-Contents


id-DeactivateTrace,


id-downlinkNASTransport,


id-DownlinkS1cdma2000tunneling,


id-eNBStatusTransfer,


id-ErrorIndication,


id-HandoverCancel,


id-HandoverNotification,


id-HandoverPreparation,


id-HandoverResourceAllocation,


id-InitialContextSetup,


id-initialUEMessage,


id-ENBConfigurationUpdate,


id-LocationReportingControl,


id-LocationReportingFailureIndication,


id-LocationReport,

id-MMEConfigurationUpdate,


id-MMEStatusTransfer,


id-NASNonDeliveryIndication,


id-OverloadStart,


id-OverloadStop,

id-Paging,


id-PathSwitchRequest,


id-Reset,


id-S1Setup,


id-SAEBearerModify,


id-SAEBearerRelease,


id-SAEBearerReleaseRequest,


id-SAEBearerSetup,


id-TraceFailureIndication,


id-TraceStart,


id-UECapabilityInfoIndication,


id-UEContextModification,


id-UEContextRelease,


id-UEContextReleaseRequest,


id-uplinkNASTransport,


id-UplinkS1cdma2000tunneling,


id-WriteReplaceWarning
FROM S1AP-Constants;
ASN.1 not affected is not shown
-- **************************************************************

--

-- 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



|

eNBConfigurationUpdate


|

mMEConfigurationUpdate


|


writeReplaceWarning



,


...

}

ASN.1 not affected is not shown
writeReplaceWarning S1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE
WriteReplaceWarningRequest


SUCCESSFUL OUTCOME
WriteReplaceWarningResponse


PROCEDURE CODE

id-WriteReplaceWarning


CRITICALITY


reject

}
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

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

--

-- IE parameter types from other modules.

--

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

IMPORTS


UEAggregateMaximumBitrate,

Cause,


Cdma2000HORequiredIndication,


Cdma2000HOStatus,


Cdma2000OneXSRVCCInfo,


Cdma2000OneXRAND,

Cdma2000PDU,


Cdma2000RATType,


Cdma2000SectorID,


CriticalityDiagnostics,

Direct-Forwarding-Path-Availability,


Global-ENB-ID,

EUTRAN-CGI,


ENBname,


ENB-StatusTransfer-TransparentContainer,

ENB-UE-S1AP-ID,


GTP-TEID,


GUMMEI,


HandoverRestrictionList,


HandoverType,


MMEname,


MME-UE-S1AP-ID,


NAS-PDU,


OverloadResponse,


PagingCause,


PagingDRX,


PLMNidentity,


RelativeMMECapacity,


RequestType,


SAE-Bearer-ID,


SAE-BearerLevelQoSParameters,


SAEBearerList,


SecurityInfo,


SecurityInformation,


ServedGUMMEIs,


ServedPLMNs,


SourceBSS-ToTargetBSS-TransparentContainer,


SourceeNodeB-ToTargeteNodeB-TransparentContainer,


SourceRNC-ToTargetRNC-TransparentContainer,


SubscriberProfileIDforRFP,


SupportedTAs,


TAI,


TargetBSS-ToSourceBSS-TransparentContainer,



TargeteNodeB-ToSourceeNodeB-TransparentContainer,


TargetID,


TargetRNC-ToSourceRNC-TransparentContainer,


TimeToWait,


TraceActivation,


TraceReference,


TransportLayerAddress,


UEIdentityIndexValue,


UEPagingID,


UERadioCapability,


UE-S1AP-IDs,


UE-associatedLogicalS1-ConnectionItem,


S-TMSI,


MessageIdentifier,


SerialNumber,


WarningAreaList,


RepetitionPeriod,


NumberofBroadcastRequest,


WarningType,


WarningSecurityInfo,


DataCodingScheme,


WarningMessageContents,


BroadcastCompletedAreaList
FROM S1AP-IEs
ASN.1 not affected is not shown
id-uEaggregateMaximumBitrate,

id-Cause,


id-cdma2000HORequiredIndication,

id-cdma2000HOStatus,


id-cdma2000OneXSRVCCInfo,


id-cdma2000OneXRAND,

id-cdma2000PDU,


id-cdma2000RATType,


id-cdma2000SectorID,


id-CriticalityDiagnostics,


id-Direct-Forwarding-Path-Availability,


id-Global-ENB-ID,


id-EUTRAN-CGI,


id-eNBname,

id-eNB-StatusTransfer-TransparentContainer,


id-eNB-UE-S1AP-ID, 

id-GERANtoLTEHOInformationRes,


id-GUMMEI-ID,

id-HandoverRestrictionList,

id-HandoverType,


id-InitialContextSetup,


id-Intra-LTEHOInformationReq,


id-Intra-LTEHOInformationRes,


id-LTEtoGERANHOInformationReq,

id-LTEtoGERANHOInformationRes,


id-LTEtoUTRANHOInformationReq,


id-LTEtoUTRANHOInformationRes,


id-MMEname,


id-MME-UE-S1AP-ID,


id-NAS-PDU,


id-OverloadResponse,


id-pagingCause,


id-pagingDRX,


id-RelativeMMECapacity,


id-RequestType,


id-SAEBearerAdmittedItem,


id-SAEBearerAdmittedList,


id-SAEBearerDataForwardingItem,


id-SAEBearerFailedToModifyList,


id-SAEBearerFailedToReleaseList,


id-SAEBearerFailedtoSetupItemHOReqAck,


id-SAEBearerFailedToSetupListBearerSURes,


id-SAEBearerFailedToSetupListCtxtSURes,


id-SAEBearerFailedToSetupListHOReqAck,
id-SAEBearerFailedToSwitchDLList,


id-SAEBearerModify,


id-SAEBearerModifyItemBearerModRes,


id-SAEBearerModifyListBearerModRes,


id-SAEBearerRelease,


id-SAEBearerReleaseItemBearerRelComp,


id-SAEBearerReleaseItemHOCmd,


id-SAEBearerReleaseListBearerRelComp,


id-SAEBearerReleaseRequest,


id-SAEBearerSetup,


id-SAEBearerSetupItemBearerSURes,


id-SAEBearerSetupItemCtxtSURes,

id-SAEBearerSetupListBearerSURes,

id-SAEBearerSetupListCtxtSURes,


id-SAEBearerSubjecttoDataForwardingList,


id-SAEBearerToBeModifiedItemBearerModReq,


id-SAEBearerToBeModifiedListBearerModReq,


id-SAEBearerToBeReleasedList,


id-SAEBearerToBeSetupItemBearerSUReq,


id-SAEBearerToBeSetupItemCtxtSUReq,

id-SAEBearerToBeSetupItemHOReq,

id-SAEBearerToBeSetupListBearerSUReq,


id-SAEBearerToBeSetupListCtxtSUReq,


id-SAEBearerToBeSetupListHOReq,


id-SAEBearerToBeSwitchedDLItem,


id-SAEBearerToBeSwitchedDLList,


id-SAEBearerToBeSwitchedULList,


id-SAEBearerToBeSwitchedULItem,

id-SAEBearertoReleaseListHOCmd,


id-SecurityInfo,

id-Security-Information,


id-ServedGUMMEIs,


id-ServedPLMNs,

id-SourceeNodeB-ToTargeteNodeB-TransparentContainer,

id-SourceMME-UE-S1AP-ID,


id-SubscriberProfileIDforRFP,


id-SupportedTAs,


id-S-TMSI,

id-TAI,


id-TAIItem,


id-TAIList,


id-TargetID,


id-TimeToWait,


id-TraceActivation,

id-TraceReference,


id-UEIdentityIndexValue,

id-UEPagingID,


id-UERadioCapability,

id-UTRANtoLTEHOInformationRes,

id-UE-associatedLogicalS1-ConnectionListResAck,

id-UE-associatedLogicalS1-ConnectionItem,


id-UE-S1AP-IDs,

id-ResetType,

id-MessageIdentifier,


id-SerialNumber,


id-WarningAreaList,


id-RepetitionPeriod,


id-NumberofBroadcastRequest,


id-WarningType,


id-WarningSecurityInfo,


id-DataCodingScheme,


id-WarningMessageContents,


id-BroadcastCompletedAreaList,

maxnoofTAI,

maxNrOfErrors,


maxNrOfSAEBs,


maxNrOfIndividualS1ConnectionsToReset,


maxnoofEmergencyAreaID,


maxnoofCellID,


maxnoofTAIforWarning,

maxnoofCellinTAI,


maxnoofCellinEAI
FROM S1AP-Constants;
ASN.1 not affected is not shown
-- **************************************************************

--

-- WRITE-REPLACE WARNING PROCEDURE 

--

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

--

-- Write-Replace Warning Request

--

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

WriteReplaceWarningRequest ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { {WriteReplaceWarningRequestIEs} },


...

}

WriteReplaceWarningRequestIEs S1AP-PROTOCOL-IES ::= {


{ ID id-MessageIdentifier


CRITICALITY reject
TYPE MessageIdentifier

PRESENCE mandatory

}|


{ ID id-SerialNumber



CRITICALITY reject
TYPE NewSerialNumber

PRESENCE mandatory

}|


{ ID id-WarningAreaList



CRITICALITY ignore
TYPE WarningAreaList

PRESENCE optional

}|


{ ID id-RepetitionPeriod


CRITICALITY reject
TYPE RepetitionPeriod

PRESENCE mandatory

}|


{ ID id-NumberofBroadcastRequest
CRITICALITY reject
TYPE NumberofBroadcastRequest
PRESENCE mandatory
}|


{ ID id-WarningType




CRITICALITY ignore
TYPE WarningType


PRESENCE optional

}|


{ ID id-WarningSecurityInfo


CRITICALITY ignore
TYPE WarningSecurityInfo
PRESENCE optional

}|


{ ID id-DataCodingScheme


CRITICALITY reject
TYPE DataCodingScheme

PRESENCE mandatory

}|


{ ID id-WarningMessageContents

CRITICALITY reject
TYPE WarningMessageContents

PRESENCE mandatory

},


...

}
-- **************************************************************

--

-- Write-Replace Warning Response

--

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

WriteReplaceWarningResponse ::= SEQUENCE {


protocolIEs


ProtocolIE-Container

{ {WriteReplaceWarningResponseIEs} },


...

}

WriteReplaceWarningResponseIEs S1AP-PROTOCOL-IES ::= {


{ ID id-MessageIdentifier


CRITICALITY reject
TYPE MessageIdentifier

PRESENCE mandatory

}|


{ ID id-SerialNumber



CRITICALITY reject
TYPE NewSerialNumber

PRESENCE mandatory

}|


{ ID id-BroadcastCompletedAreaList

CRITICALITY reject
TYPE BroadcastCompletedAreaList

PRESENCE mandatory
}|


{ ID id-CriticalityDiagnostics

CRITICALITY ignore
TYPE CriticalityDiagnostics



PRESENCE optional},


...

}
END

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,


maxnoofGUMMEIs,


maxnoofCellID,


maxnoofEmergencyAreaID,


maxnoofTAIforWarning,

maxnoofCellinTAI,


maxnoofCellinEAI
FROM S1AP-Constants
ASN.1 not affected is not shown
-- B

Bearers-SubjectToStatusTransferList ::= SEQUENCE (SIZE(1.. 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 ::= {


...

}
BitRate
::= INTEGER (0..10000000000) 

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

BroadcastCompletedAreaList ::= SEQUENCE {


cellID-Broadcast



CellID-Broadcast,


tAI-Broadcast




TAI-Broadcast,


emergencyAreaID-Broadcast

EmergencyAreaID-Broadcast,


...

}

-- C

ASN.1 not affected is not shown
CellID-Broadcast ::= SEQUENCE (SIZE(1..maxnoofCellID)) OF CellID-Broadcast-Item

CellID-Broadcast-Item ::= SEQUENCE {


eCGI



EUTRAN-CGI,

...
}

-- D

DataCodingScheme ::= BIT STRING (SIZE (8))
ASN.1 not affected is not shown
-- E

ASN.1 not affected is not shown
ECGIList ::= SEQUENCE (SIZE(1..maxnoofCellID)) OF EUTRAN-CGI
EmergencyAreaIDList ::= SEQUENCE (SIZE(1..maxnoofEmergencyAreaID)) OF EmergencyAreaID

EmergencyAreaID ::= OCTET STRING (SIZE (2))

EmergencyAreaID-Broadcast ::= SEQUENCE (SIZE(1..maxnoofEmergencyAreaID)) OF EmergencyAreaID-Broadcast-Item

EmergencyAreaID-Broadcast-Item ::= SEQUENCE {


emergencyAreaID


EmergencyAreaID,

completedCellinEAI

CompletedCellinEAI

}

CompletedCellinEAI ::= SEQUENCE (1..maxnoofCellinEAI) OF CompletedCellinEAI-Item

CompletedCellinEAI-Item ::={


eCGI




EUTRAN-CGI,

...
}

ASN.1 not affected is not shown
-- F

ASN.1 not affected is not shown
-- M

MMEname ::= OCTET STRING
MME-Group-ID
::= OCTET STRING (SIZE (2))
MME-Code

::= OCTET STRING (SIZE (1))
MME-UE-S1AP-ID



::= INTEGER (0..4294967295)
M-TMSI


::= OCTET STRING (SIZE (4))

MessageIdentifier
::= OCTET STRING (SIZE (16))

-- N

NAS-PDU ::=  OCTET STRING

SerialNumber ::= BIT STRING (SIZE (16))
NumberofBroadcastRequest ::= INTEGER (0..65535)

NumberofBroadcast ::= INTEGER (0..65535)
-- O
OverloadAction ::= ENUMERATED {

reject-non-emergency-mo-dt,

reject-all-rrc-cr-signalling,

permit-emergency-sessions-only,


...

}

OverloadResponse ::= CHOICE {


overloadAction




OverloadAction,


...

}

-- P

ASN.1 not affected is not shown
-- R

RelativeMMECapacity



::= INTEGER (0..255)

RAC




::= OCTET STRING (SIZE (1))

RepetitionPeriod ::= INTEGER (1..4096)
ASN.1 not affected is not shown
-- T

TAC ::= OCTET STRING

TAIListforWarning ::= SEQUENCE (SIZE(1..maxnoofTAIforWarning)) OF TAI

TAI ::= SEQUENCE {


pLMNidentity


PLMNidentity,


tAC





TAC,


iE-Extensions


ProtocolExtensionContainer { {TAI-ExtIEs} } OPTIONAL

}
TAI-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}
TAI-Broadcast ::= SEQUENCE (SIZE(1..maxnoofTAIforWarning)) OF TAI-Broadcast-Item

TAI-Broadcast-Item ::= SEQUENCE {


tAI




TAI,

completedCellinTAI
CompletedCellinTAI

}

CompletedCellinTAI ::= SEQUENCE (SIZE(0..maxnoofCellinTAI)) OF CompletedCellinTAI-Item

CompletedCellinTAI-Item ::= SEQUENCE{

eCGI



EUTRAN-CGI,


numberofbroadcast
NumberofBroadcast

...

}
ASN.1 not affected is not shown
-- W
WarningAreaList ::= CHOICE {


cellIDList





ECGIList,


trackingAreaListforWarning

TAIListforWarning,


emergencyAreaIDList



EmergencyAreaIDList,


...

}

WarningType ::= OCTET STRING (SIZE (2))

WarningSecurityInfo ::= OCTET STRING (SIZE (50))

WarningMessageContents ::= OCTET STRING
-- X

ASN.1 not affected is not shown
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-DeactivateTrace




ProcedureCode ::= 26
id-TraceStart





ProcedureCode ::= 27
id-TraceFailureIndication


ProcedureCode ::= 28
id-ENBConfigurationUpdate


ProcedureCode ::= 29

id-MMEConfigurationUpdate


ProcedureCode ::= 30

id-LocationReportingControl


ProcedureCode ::= 31

id-LocationReportingFailureIndication
ProcedureCode ::= 32

id-LocationReport




ProcedureCode ::= 33

id-OverloadStart




ProcedureCode ::= 34
id-OverloadStop





ProcedureCode ::= 35
id-WriteReplaceWarning



ProcedureCode ::= xx
ASN.1 not affected is not shown
-- **************************************************************

--

-- Lists

--

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

maxNrOfSAEBs






INTEGER ::= 256

maxNrOfInterfaces





INTEGER ::= 3   --FFS

maxnoofTAI







INTEGER ::= 256 --FFS

maxnoofTACs







INTEGER ::= 256 --FFS

maxNrOfErrors






INTEGER ::= 256

maxnoofBPLMNs






INTEGER ::= 6

maxnoofPLMNsPerMME





INTEGER ::= 32 -- FFS
maxnoofEPLMNs






INTEGER ::= 15

maxnoofEPLMNsPlusOne




INTEGER ::= 16

maxnoofForbLACs






INTEGER ::= 4096



maxnoofForbTACs






INTEGER ::= 4096



maxNrOfIndividualS1ConnectionsToReset
INTEGER ::= 256

maxnoofGUMMEIs






INTEGER ::= 256 -- FFS
maxnoofTAIforWarning




INTEGER ::= 65535 -- FFS

maxnoofCellID






INTEGER ::= 65535 -- FFS

maxnoofEmergencyAreaID




INTEGER ::= 65535 -- FFS
maxnoofCellinTAI





INTEGER ::= 65535 -- FFS

maxnoofCellinEAI





INTEGER ::= 65535 –- FFS

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

--

-- IEs

--

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

id-MME-UE-S1AP-ID








ProtocolIE-ID ::= 0

id-HandoverType








ProtocolIE-ID ::= 1

id-Cause









ProtocolIE-ID ::= 2

id-SourceID









ProtocolIE-ID ::= 3

id-TargetID









ProtocolIE-ID ::= 4

id-Intra-LTEHOInformationReq




ProtocolIE-ID ::= 5

id-LTEtoUTRANHOInformationReq




ProtocolIE-ID ::= 6

id-LTEtoGERANHOInformationReq




ProtocolIE-ID ::= 7

id-eNB-UE-S1AP-ID







ProtocolIE-ID ::= 8

id-Intra-LTEHOInformationRes




ProtocolIE-ID ::= 9

id-LTEtoUTRANHOInformationRes




ProtocolIE-ID ::= 10

id-LTEtoGERANHOInformationRes




ProtocolIE-ID ::= 11

id-SAEBearerSubjecttoDataForwardingList


ProtocolIE-ID ::= 12

id-SAEBearertoReleaseListHOCmd




ProtocolIE-ID ::= 13

id-SAEBearerDataForwardingItem




ProtocolIE-ID ::= 14

id-SAEBearerReleaseItemBearerRelComp


ProtocolIE-ID ::= 15

id-SAEBearerToBeSetupListBearerSUReq


ProtocolIE-ID ::= 16

id-SAEBearerToBeSetupItemBearerSUReq


ProtocolIE-ID ::= 17

id-SAEBearerAdmittedList





ProtocolIE-ID ::= 18

id-SAEBearerFailedToSetupListHOReqAck


ProtocolIE-ID ::= 19

id-SAEBearerAdmittedItem





ProtocolIE-ID ::= 20

id-SAEBearerFailedtoSetupItemHOReqAck


ProtocolIE-ID ::= 21

id-SAEBearerToBeSwitchedDLList




ProtocolIE-ID ::= 22

id-SAEBearerToBeSwitchedDLItem




ProtocolIE-ID ::= 23

id-SAEBearerToBeSetupListCtxtSUReq



ProtocolIE-ID ::= 24

id-TraceActivation







ProtocolIE-ID ::= 25

id-NAS-PDU









ProtocolIE-ID ::= 26

id-SAEBearerToBeSetupItemHOReq




ProtocolIE-ID ::= 27

id-SAEBearerSetupListBearerSURes



ProtocolIE-ID ::= 28

id-SAEBearerFailedToSetupListBearerSURes

ProtocolIE-ID ::= 29

id-SAEBearerToBeModifiedListBearerModReq

ProtocolIE-ID ::= 30
id-SAEBearerModifyListBearerModRes



ProtocolIE-ID ::= 31
id-SAEBearerFailedToModifyList




ProtocolIE-ID ::= 32
id-SAEBearerToBeReleasedList




ProtocolIE-ID ::= 33
id-SAEBearerFailedToReleaseList




ProtocolIE-ID ::= 34

id-SAEBearerItem







ProtocolIE-ID ::= 35

id-SAEBearerToBeModifiedItemBearerModReq

ProtocolIE-ID ::= 36

id-SAEBearerModifyItemBearerModRes



ProtocolIE-ID ::= 37

id-SAEBearerReleaseItem






ProtocolIE-ID ::= 38

id-SAEBearerSetupItemBearerSURes



ProtocolIE-ID ::= 39

id-Security-Information






ProtocolIE-ID ::= 40

id-HandoverRestrictionList





ProtocolIE-ID ::= 41

id-UEPagingID 








ProtocolIE-ID ::= 43

id-pagingDRX 








ProtocolIE-ID ::= 44

id-pagingCause








ProtocolIE-ID ::= 45

id-TAIList









ProtocolIE-ID ::= 46

id-TAIItem









ProtocolIE-ID ::= 47

id-SAEBearerFailedToSetupListCtxtSURes


ProtocolIE-ID ::= 48

id-SAEBearerReleaseItemHOCmd




ProtocolIE-ID ::= 49

id-SAEBearerSetupItemCtxtSURes




ProtocolIE-ID ::= 50

id-SAEBearerSetupListCtxtSURes




ProtocolIE-ID ::= 51

id-SAEBearerToBeSetupItemCtxtSUReq



ProtocolIE-ID ::= 52

id-SAEBearerToBeSetupListHOReq




ProtocolIE-ID ::= 53

id-GERANtoLTEHOInformationRes




ProtocolIE-ID ::= 55

id-UTRANtoLTEHOInformationRes




ProtocolIE-ID ::= 57

id-CriticalityDiagnostics 





ProtocolIE-ID ::= 58

id-Global-ENB-ID







ProtocolIE-ID ::= 59

id-eNBname









ProtocolIE-ID ::= 60

id-MMEname









ProtocolIE-ID ::= 61

id-ServedPLMNs








ProtocolIE-ID ::= 63
id-SupportedTAs








ProtocolIE-ID ::= 64

id-TimeToWait








ProtocolIE-ID ::= 65

id-uEaggregateMaximumBitrate





ProtocolIE-ID ::= 66

id-TAI










ProtocolIE-ID ::= 67

id-SAEBearerReleaseListBearerRelComp


ProtocolIE-ID ::= 69

id-cdma2000PDU








ProtocolIE-ID ::= 70

id-cdma2000RATType







ProtocolIE-ID ::= 71

id-cdma2000SectorID







ProtocolIE-ID ::= 72

id-SecurityInfo








ProtocolIE-ID ::= 73

id-UERadioCapability






ProtocolIE-ID ::= 74

id-GUMMEI-ID








ProtocolIE-ID ::= 75

id-SAEBearerInformationListItem




ProtocolIE-ID ::= 78

id-Direct-Forwarding-Path-Availability


ProtocolIE-ID ::= 79

id-UEIdentityIndexValue






ProtocolIE-ID ::= 80
id-cdma2000HOStatus







ProtocolIE-ID ::= 83

id-cdma2000HORequiredIndication




ProtocolIE-ID ::= 84

id-TraceReference







ProtocolIE-ID ::= 86

id-RelativeMMECapacity






ProtocolIE-ID ::= 87
id-SourceMME-UE-S1AP-ID






ProtocolIE-ID ::= 88

id-Bearers-SubjectToStatusTransfer-Item


ProtocolIE-ID ::= 89

id-eNB-StatusTransfer-TransparentContainer

ProtocolIE-ID ::= 90

id-UE-associatedLogicalS1-ConnectionItem

ProtocolIE-ID ::= 91

id-ResetType








ProtocolIE-ID ::= 92

id-UE-associatedLogicalS1-ConnectionListResAck
ProtocolIE-ID ::= 93

id-SAEBearerToBeSwitchedULItem




ProtocolIE-ID ::= 94
id-SAEBearerToBeSwitchedULList




ProtocolIE-ID ::= 95

id-S-TMSI









ProtocolIE-ID ::= 96

id-cdma2000OneXRAND







ProtocolIE-ID ::= 97

id-RequestType








ProtocolIE-ID ::= 98

id-UE-S1AP-IDs








ProtocolIE-ID ::= 99

id-EUTRAN-CGI







ProtocolIE-ID ::= 100

id-OverloadResponse







ProtocolIE-ID ::= 101

id-cdma2000OneXSRVCCInfo





ProtocolIE-ID ::= 102

id-SAEBearerFailedToSwitchDLList



ProtocolIE-ID ::= 103
id-SourceeNodeB-ToTargeteNodeB-TransparentContainer
ProtocolIE-ID ::= 104

id-ServedGUMMEIs







ProtocolIE-ID ::= 105
id-SubscriberProfileIDforRFP




ProtocolIE-ID ::= 106
id-MessageIdentifier






ProtocolIE-ID ::= xx

id-SerialNumber








ProtocolIE-ID ::= xx

id-WarningAreaList







ProtocolIE-ID ::= xx

id-RepetitionPeriod







ProtocolIE-ID ::= xx

id-NumberofBroadcastRequest





ProtocolIE-ID ::= xx

id-WarningType








ProtocolIE-ID ::= xx

id-WarningSecurityInfo






ProtocolIE-ID ::= xx

id-DataCodingScheme







ProtocolIE-ID ::= xx

id-WarningMessageContents





ProtocolIE-ID ::= xx

id-BroadcastCompletedAreaList




ProtocolIE-ID ::= xx

END

ASN.1 not affected is not shown
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