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7
Functions of S1AP

The S1AP protocol has the following functions:

-
E-RAB management function: This overall functionality is responsible for setting up, modifying and releasing E-RABs, which are triggered by the MME. The release and modification of E-RABs 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 E-RAB(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 with 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

-
eNB and MME Configuration Update functions are to update application level configuration data needed for the eNB and MME to interoperate correctly on the S1 interface.

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

-
to transfer and reroute 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.

-
UE Context Modification function: This functionality allows to modify the established UE Context partly.

-
UE Context Resumption function: This functionality allows keeping the UE Context in the eNB for a UE in RRC_IDLE that has been enabled to use User Plane EPS Optimization (see TS 23.401 [11]) and to resume the RRC connection without the need to re-establish the UE Context.

-
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. 

-
Trace function: This functionality is to control a trace session recording for a UE in ECM_CONNECTED or to control an MDT session transferring MDT measurements collected by the UE.
-
Location Reporting: This functionality allows MME to be aware of the UE’s current location.
-
LPPa Signalling transport:  This functionality transfers LPPa messages between eNB and E-SMLC over the S1 interface.
-
S1 CDMA2000 Tunnelling function: This functionality is to carry CDMA2000 signalling between UE and CDMA2000 RAT over the S1 Interface.

-
Warning message transmission function:
This functionality provides the means to start and overwrite the broadcasting of warning message.

-
RAN Information Management (RIM) function: This functionality allows the request and transfer of RAN information (e.g., GERAN system information) between two RAN nodes via the core network.

-
Configuration Transfer function: This functionality allows the request and transfer of RAN configuration information (e.g., SON information) between two RAN nodes via the core network. 

-
UE Radio Capability Match function. The functionality enables the eNB to derive and provide an indication to the MME whether the UE radio capabilities are compatible with the network configuration for voice continuity.
-
PWS Restart Indication function. The functionality enables the eNB to inform the MME that PWS information for some or all cells of the eNB are available for reloading from the CBC if needed.
-
PWS Failure Indication function. The functionality enables the eNB to inform the MME that ongoing PWS operation for one or more cells of the eNB has failed.
-
Connection Establishment Indication function. The functionality enables the MME to complete the establishment of the UE-associated logical S1-connection.
-
Retrieve UE Information function. The functionality enables the eNB to request UE information from the MME.
-
UE Information Transfer function. The functionality enables the MME to transfer UE information to the eNB.
-
CP Relocation function. The functionality enables the initiation of the UE-associated logical S1-connection for a NB-IOT UE using Control Plane CIoT EPS Optimisation following a re-establishment request.
-
Report of Secondary RAT data volumes function. The functionality enables the eNB to report Secondary RAT data usage information in case of EN-DC as specified in TS 23.401 [11].
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
	

	E-RAB Setup
	E-RAB SETUP REQUEST
	E-RAB SETUP RESPONSE
	

	E-RAB Modify
	E-RAB MODIFY REQUEST
	E-RAB MODIFY RESPONSE
	

	E-RAB Modification Indication
	E-RAB MODIFICATION INDICATION
	E-RAB MODIFICATION CONFIRM
	

	E-RAB Release
	E-RAB RELEASE COMMAND
	E-RAB RELEASE RESPONSE
	

	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 CONFIGURATION UPDATE 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
	

	Kill
	KILL REQUEST
	KILL RESPONSE
	

	UE Radio Capability Match
	UE RADIO CAPABILITY MATCH REQUEST
	UE RADIO CAPABILITY MATCH RESPONSE
	

	UE Context Modification Indication
	UE CONTEXT MODIFICATION INDICATION
	UE CONTEXT MODIFICATION CONFIRM
	

	UE Context Suspend
	UE CONTEXT SUSPEND REQUEST
	UE CONTEXT SUSPEND RESPONSE
	

	UE Context Resume
	UE CONTEXT RESUME REQUEST
	UE CONTEXT RESUME RESPONSE
	UE CONTEXT RESUME FAILURE


Table 2: Class 2 procedures

	Elementary Procedure
	Message

	Handover Notification
	HANDOVER NOTIFY

	E-RAB Release Indication
	E-RAB RELEASE INDICATION

	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 Tunnelling
	DOWNLINK S1 CDMA2000 TUNNELLING

	Uplink S1 CDMA2000 Tunnelling
	UPLINK S1 CDMA2000 TUNNELLING

	UE Capability Info Indication
	UE CAPABILITY INFO INDICATION

	eNB Status Transfer
	eNB STATUS TRANSFER

	MME Status Transfer
	MME STATUS TRANSFER

	Deactivate Trace
	DEACTIVATE TRACE

	Trace Start
	TRACE START

	Trace Failure Indication
	TRACE FAILURE INDICATION

	Location Reporting Control
	LOCATION REPORTING CONTROL

	Location Reporting Failure Indication
	LOCATION REPORTING FAILURE INDICATION

	Location Report
	LOCATION REPORT

	Overload Start
	OVERLOAD START

	Overload Stop
	OVERLOAD STOP

	eNB Direct Information Transfer
	eNB DIRECT INFORMATION TRANSFER

	MME Direct Information Transfer
	MME DIRECT INFORMATION TRANSFER

	eNB Configuration Transfer
	eNB CONFIGURATION TRANSFER

	MME Configuration Transfer
	MME CONFIGURATION TRANSFER

	Cell Traffic Trace
	CELL TRAFFIC TRACE

	Downlink UE Associated LPPa Transport
	DOWNLINK UE ASSOCIATED LPPA TRANSPORT

	Uplink UE Associated LPPa Transport
	UPLINK UE ASSOCIATED LPPA TRANSPORT

	Downlink Non UE Associated LPPa Transport
	DOWNLINK NON UE ASSOCIATED LPPA TRANSPORT

	Uplink Non UE Associated LPPa Transport
	UPLINK NON UE ASSOCIATED LPPA TRANSPORT

	PWS Restart Indication
	PWS RESTART INDICATION

	Reroute NAS Request
	REROUTE NAS REQUEST

	PWS Failure Indication
	PWS FAILURE INDICATION

	Connection Establishment Indication
	CONNECTION ESTABLISHMENT INDICATION

	NAS Delivery Indication
	NAS DELIVERY INDICATION

	Retrieve UE Information
	RETRIEVE UE INFORMATION

	UE Information Transfer
	UE INFORMATION TRANSFER

	eNB CP Relocation Indication
	eNB CP RELOCATION INDICATION

	MME CP Relocation Indication
	MME CP RELOCATION INDICATION

	Secondary RAT Data Usage Report
	SECONDARY RAT DATA USAGE REPORT


-----------------------------Unchanged sections are omitted-----------------------------
8.2.2
E-RAB Modify
8.2.2.1
General

The purpose of the E-RAB Modify procedure is to enable modifications of already established E-RABs 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: E-RAB Modify procedure. Successful operation.

The MME initiates the procedure by sending an E-RAB MODIFY REQUEST message to the eNB. 

-
The E-RAB MODIFY REQUEST message shall contain the information required by the eNB to modify one or several E-RABs of the existing E-RAB configuration. 

Information shall be present in the E-RAB MODIFY REQUEST message only when any previously set value for the E-RAB configuration is requested to be modified.

Upon reception of the E-RAB MODIFY REQUEST message, and if resources are available for the requested target configuration, the eNB shall execute the modification of the requested E-RAB configuration. For each E-RAB that shall be modified and for which the Transport Information IE is not included and based on the new E-RAB level QoS parameters IE the eNB shall modify the Data Radio Bearer configuration and change allocation of resources on Uu according to the new resource request. The eNB shall pass the NAS-PDU IE received for the E-RAB to the UE when modifying the Data Radio Bearer configuration. The eNB does not send the NAS PDUs associated to the failed Data radio bearers to the UE. The eNB shall change allocation of resources on S1 according to the new resource request.

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

The E-RAB MODIFY REQUEST message may contain the

-
the UE Aggregate Maximum Bit Rate IE,
-
the Secondary RAT Data Usage Request IE.
If the UE Aggregate Maximum Bit Rate IE is included in the E-RAB 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;
-
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 E-RAB MODIFY REQUEST message, the eNB shall use the previously provided UE Aggregate Maximum Bit Rate which is stored in the UE context. 

The modification of resources according to the values of the Allocation and Retention Priority IE shall follow the principles described for the E-RAB Setup procedure.
If the Transport Information IE is included in the E-RAB MODIFY REQUEST message, the eNB shall use the included information as the new S-GW address and uplink packet destination for the relevant E-RAB as defined in TS 23.401 [11], and it shall ignore the E-RAB Level QoS Parameters and NAS-PDU IEs for the same E-RAB.

The eNB shall report to the MME, in the E-RAB MODIFY RESPONSE message, the result for all the requested E-RABs to be modified.

-
A list of E-RABs which are successfully modified shall be included in the E-RAB Modify List IE.

-
A list of E-RABs which failed to be modified, if any, shall be included in the E-RAB Failed to Modify List IE.
When the eNB reports unsuccessful modification of an E-RAB, the cause value should be precise enough to enable the MME to know the reason for an unsuccessful modification, e.g., “Radio resources not available”, “Failure in the Radio Interface Procedure”.

In case of a modification of an E-RAB the EPC must be prepared to receive user data according to the modified E-RAB profile prior to the E-RAB MODIFY RESPONSE message.

If the Secondary RAT Data Usage Request IE set to "requested" was included in the E-RAB MODIFY REQUEST message, and the eNB supports EN-DC and has secondary RAT usage data to report, then the Secondary RAT Usage Report List IE shall be included in the E-RAB MODIFY RESPONSE message.

Interactions with Handover Preparation procedure:

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

1.
The eNB shall send the E-RAB MODIFY RESPONSE message in which the eNB shall indicate, if necessary 

-
all the E-RABs fail with an appropriate cause value, e.g., “S1 intra system Handover triggered”, “S1 inter system Handover triggered” or “X2 Handover triggered”.

2.
The eNB shall trigger the handover procedure.
-----------------------------Unchanged sections are omitted-----------------------------
8.18
Secondary RAT Data Usage Report
8.18.1
General
The purpose of the Secondary RAT Data Usage Report procedure is to provides information on the used NR resources during EN-DC operation.
8.18.2
Successful Operations

8.18.2.1
SECONDARY RAT DATA USAGE REPORT
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Figure 8.18.2.1-1: Secondary RAT Data Usage Report Procedure

The eNB initiates the procedure by sending the SECONDARY RAT DATA USAGE REPORT message to MME.

8.18.3
Unsuccessful Operation

Not applicable

8.18.4
Abnormal Conditions

Not applicable

-----------------------------Unchanged sections are omitted-----------------------------
9.1.3.3
E-RAB MODIFY REQUEST
This message is sent by the MME and is used to request the eNB to modify the Data Radio Bearers and the allocated resources on Uu and S1 for one or several E-RABs or to change the S-GW as defined in TS 23.401 [11].
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

	UE Aggregate Maximum Bit Rate
	O
	
	9.2.1.20
	
	YES
	reject

	E-RAB to be Modified List
	
	1
	
	
	YES
	reject

	>E-RAB To Be Modified Item IEs
	
	1 .. <maxnoofE-RABs>
	
	
	EACH
	reject

	>>E-RAB ID
	M
	
	9.2.1.2
	
	-
	

	>>E-RAB Level QoS Parameters 
	M
	
	9.2.1.15
	Includes necessary QoS parameters.
	-
	

	>>NAS-PDU
	M
	
	9.2.3.5
	
	-
	

	>>Transport Information
	O
	
	
	
	YES
	reject

	>>>Transport Layer Address
	M
	
	9.2.2.1
	
	-
	

	>>>UL GTP TEID
	M
	
	GTP-TEID

9.2.2.2
	
	-
	

	Secondary RAT Data Usage Request
	O
	
	ENUMERATED (requested, …)
	
	Yes
	ignore


	Range bound
	Explanation

	maxnoofE-RABs
	Maximum no. of E-RAB allowed towards one UE, the maximum value is 256. 


-----------------------------Unchanged sections are omitted-----------------------------
9.1.20
Secondary RAT Report Data Usage Messages

9.1.20.1
SECONDARY RAT DATA USAGE REPORT
This message is sent by the eNB to report Secondary RAT data usage.
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
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	ignore

	Secondary RAT Usage Report list
	M
	
	9.2.1.124
	
	YES
	ignore

	Handover Flag
	O
	
	9.2.1.125
	
	YES
	ignore


-----------------------------Unchanged sections are omitted-----------------------------
9.2.1.124
Secondary RAT Usage Report List
This IE provides information on the NR resources used with EN-DC. 

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

	Secondary RAT usage report Item
	
	1 .. <maxnoofE-RABs>
	
	
	EACH
	ignore

	>E-RAB ID
	M
	
	9.2.1.2
	
	-
	-

	>Secondary RAT Type
	M
	
	ENUMERATED (nR, …)
	
	-
	-

	>E-RAB Usage Report List
	
	1
	
	
	-
	-

	>>E-RAB Usage Report Item
	
	1.. <maxnoof time periods>
	
	
	EACH
	ignore

	>>>Start timestamp
	M
	
	OCTET STRING (SIZE(4))
	encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [42]. It indicates the UTC time when the recording of the Secondary RAT Data Volume was started.
	-
	-

	>>>End timestamp
	M
	
	OCTET STRING (SIZE(4))
	encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [42]. It indicates the UTC time when the recording of the Secondary RAT Data Volume was ended.
	-
	-

	>>>Usage count UL
	M
	
	INTEGER 
	The unit is: octets
	-
	-

	>>>Usage count DL
	M
	
	INTEGER
	The unit is: octets
	-
	-


	Range bound
	Explanation

	maxnoofE-RABs
	Maximum no. of E-RABs for one UE. Value is 256.

	maxnoof time periods
	Maximum no. of time reporting periods. Value is 2.


9.2.1.125
Handover Flag
This IE indicates that the MME should buffer the secondary RAT data usage report since the report is sent due to handover as defined in TS 23.401 [11]. 

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

	Handover Flag
	M
	
	ENUMERATED (handover_preparation, …)
	


-----------------------------Unchanged sections are omitted-----------------------------
9.3.2
Elementary Procedure Definitions

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

--

-- Elementary Procedure definitions

--

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

S1AP-PDU-Descriptions  { 

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

eps-Access (21) 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


CellTrafficTrace,


DeactivateTrace,


DownlinkUEAssociatedLPPaTransport,


DownlinkNASTransport,


DownlinkNonUEAssociatedLPPaTransport,

DownlinkS1cdma2000tunnelling,


ENBDirectInformationTransfer,


ENBStatusTransfer,


ENBConfigurationUpdate,


ENBConfigurationUpdateAcknowledge,


ENBConfigurationUpdateFailure,


ErrorIndication,


HandoverCancel,


HandoverCancelAcknowledge,


HandoverCommand,


HandoverFailure,


HandoverNotify,


HandoverPreparationFailure,


HandoverRequest,


HandoverRequestAcknowledge,


HandoverRequired,


InitialContextSetupFailure,


InitialContextSetupRequest,


InitialContextSetupResponse,


InitialUEMessage,


KillRequest,


KillResponse,


LocationReportingControl,


LocationReportingFailureIndication,


LocationReport,

MMEConfigurationUpdate,


MMEConfigurationUpdateAcknowledge,


MMEConfigurationUpdateFailure,


MMEDirectInformationTransfer,


MMEStatusTransfer,


NASNonDeliveryIndication,


OverloadStart,


OverloadStop,


Paging,


PathSwitchRequest,


PathSwitchRequestAcknowledge,


PathSwitchRequestFailure,



PrivateMessage,


Reset,


ResetAcknowledge,


S1SetupFailure,


S1SetupRequest,


S1SetupResponse,


E-RABModifyRequest,


E-RABModifyResponse,


E-RABModificationIndication,


E-RABModificationConfirm,


E-RABReleaseCommand,


E-RABReleaseResponse,


E-RABReleaseIndication,


E-RABSetupRequest,


E-RABSetupResponse,


TraceFailureIndication,


TraceStart,


UECapabilityInfoIndication,


UEContextModificationFailure,


UEContextModificationRequest,


UEContextModificationResponse,


UEContextReleaseCommand,


UEContextReleaseComplete,


UEContextReleaseRequest,


UERadioCapabilityMatchRequest,


UERadioCapabilityMatchResponse,


UplinkUEAssociatedLPPaTransport,


UplinkNASTransport,


UplinkNonUEAssociatedLPPaTransport,

UplinkS1cdma2000tunnelling,


WriteReplaceWarningRequest,


WriteReplaceWarningResponse,


ENBConfigurationTransfer,


MMEConfigurationTransfer,


PWSRestartIndication,


UEContextModificationIndication,


UEContextModificationConfirm,


RerouteNASRequest,


PWSFailureIndication,


UEContextSuspendRequest,


UEContextSuspendResponse,


UEContextResumeRequest,


UEContextResumeResponse,


UEContextResumeFailure,


ConnectionEstablishmentIndication,


NASDeliveryIndication,


RetrieveUEInformation,


UEInformationTransfer,


ENBCPRelocationIndication,


MMECPRelocationIndication,


SecondaryRATDataUsageReport
FROM S1AP-PDU-Contents


id-CellTrafficTrace,


id-DeactivateTrace,


id-downlinkUEAssociatedLPPaTransport,


id-downlinkNASTransport,


id-downlinkNonUEAssociatedLPPaTransport,

id-DownlinkS1cdma2000tunnelling,


id-eNBStatusTransfer,


id-ErrorIndication,


id-HandoverCancel,


id-HandoverNotification,


id-HandoverPreparation,


id-HandoverResourceAllocation,


id-InitialContextSetup,


id-initialUEMessage,


id-ENBConfigurationUpdate,


id-Kill,


id-LocationReportingControl,


id-LocationReportingFailureIndication,


id-LocationReport,

id-eNBDirectInformationTransfer,


id-MMEConfigurationUpdate,


id-MMEDirectInformationTransfer,


id-MMEStatusTransfer,


id-NASNonDeliveryIndication,


id-OverloadStart,


id-OverloadStop,


id-Paging,


id-PathSwitchRequest,


id-PrivateMessage,


id-Reset,


id-S1Setup,


id-E-RABModify,


id-E-RABModificationIndication,


id-E-RABRelease,


id-E-RABReleaseIndication,


id-E-RABSetup,


id-TraceFailureIndication,


id-TraceStart,


id-UECapabilityInfoIndication,


id-UEContextModification,


id-UEContextRelease,


id-UEContextReleaseRequest,


id-UERadioCapabilityMatch,


id-uplinkUEAssociatedLPPaTransport,


id-uplinkNASTransport,


id-uplinkNonUEAssociatedLPPaTransport,

id-UplinkS1cdma2000tunnelling,


id-WriteReplaceWarning,


id-eNBConfigurationTransfer,


id-MMEConfigurationTransfer,


id-PWSRestartIndication,


id-UEContextModificationIndication,


id-RerouteNASRequest,


id-PWSFailureIndication,


id-UEContextSuspend,


id-UEContextResume,


id-ConnectionEstablishmentIndication,


id-NASDeliveryIndication,


id-RetrieveUEInformation,


id-UEInformationTransfer,


id-eNBCPRelocationIndication,


id-MMECPRelocationIndication,


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



handoverNotification


|


e-RABReleaseIndication


|


paging 






|


downlinkNASTransport


|


initialUEMessage



|


uplinkNASTransport



|


errorIndication




|

nASNonDeliveryIndication

|


uEContextReleaseRequest


|


downlinkS1cdma2000tunnelling
|


uplinkS1cdma2000tunnelling

|


uECapabilityInfoIndication

|


eNBStatusTransfer



|


mMEStatusTransfer



|


deactivateTrace




|


traceStart





|


traceFailureIndication


|


cellTrafficTrace



|


locationReportingControl

|


locationReportingFailureIndication
|


locationReport




|


overloadStart




|


overloadStop




|

eNBDirectInformationTransfer
|


mMEDirectInformationTransfer
|


eNBConfigurationTransfer

|


mMEConfigurationTransfer

|


privateMessage




,


...,


downlinkUEAssociatedLPPaTransport
|


uplinkUEAssociatedLPPaTransport
|

downlinkNonUEAssociatedLPPaTransport
|


uplinkNonUEAssociatedLPPaTransport
|


pWSRestartIndication


|


rerouteNASRequest



|


pWSFailureIndication





|


connectionEstablishmentIndication
|


nASDeliveryIndication


|

retrieveUEInformation


|

uEInformationTransfer


|


eNBCPRelocationIndication




|


mMECPRelocationIndication

|


secondaryRATDataUsageReport
-----------------------------Unchanged sections are omitted-----------------------------
secondaryRATReport S1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

SecondaryRATDataUsageReport


PROCEDURE CODE


id-SecondaryRATDataUsageReport

CRITICALITY


ignore

}

-----------------------------Unchanged sections are omitted-----------------------------
9.3.3
PDU Definitions

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

--

-- PDU definitions for S1AP.

--

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

S1AP-PDU-Contents { 

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

eps-Access (21) modules (3) s1ap (1) version1 (1) s1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

--

-- IE parameter types from other modules.

--

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

IMPORTS


UEAggregateMaximumBitrate,


BearerType,


Cause,


CellAccessMode,


Cdma2000HORequiredIndication,


Cdma2000HOStatus,


Cdma2000OneXSRVCCInfo,


Cdma2000OneXRAND,

Cdma2000PDU,


Cdma2000RATType,


Cdma2000SectorID,


EUTRANRoundTripDelayEstimationInfo,


CNDomain,


ConcurrentWarningMessageIndicator,


CriticalityDiagnostics,


CSFallbackIndicator,


CSG-Id,


CSG-IdList, 


CSGMembershipStatus,


Data-Forwarding-Not-Possible,

Direct-Forwarding-Path-Availability,


Global-ENB-ID,


EUTRAN-CGI,


ENBname,


ENB-StatusTransfer-TransparentContainer,

ENB-UE-S1AP-ID,


ExtendedRepetitionPeriod,


GTP-TEID,


GUMMEI,


GUMMEIType,


HandoverRestrictionList,


HandoverType,


Masked-IMEISV,


LAI,


LPPa-PDU,


ManagementBasedMDTAllowed,


MDTPLMNList,


MMEname,


MMERelaySupportIndicator,


MME-UE-S1AP-ID,

MSClassmark2,


MSClassmark3,


NAS-PDU,


NASSecurityParametersfromE-UTRAN,


NASSecurityParameterstoE-UTRAN,

OverloadResponse,


PagingDRX,


PagingPriority,


PLMNidentity,


ProSeAuthorized,


RIMTransfer,


RelativeMMECapacity,


RequestType,


E-RAB-ID,


E-RABLevelQoSParameters,


E-RABList,


RelayNode-Indicator,


Routing-ID,

SecurityKey,


SecurityContext,


ServedGUMMEIs,


SONConfigurationTransfer,


Source-ToTarget-TransparentContainer,


SourceBSS-ToTargetBSS-TransparentContainer,


SourceeNB-ToTargeteNB-TransparentContainer,


SourceRNC-ToTargetRNC-TransparentContainer,


SubscriberProfileIDforRFP,


SRVCCOperationNotPossible,

SRVCCOperationPossible,

SRVCCHOIndication,


SupportedTAs,


TAI,


Target-ToSource-TransparentContainer,


TargetBSS-ToSourceBSS-TransparentContainer,



TargeteNB-ToSourceeNB-TransparentContainer,


TargetID,


TargetRNC-ToSourceRNC-TransparentContainer,


TimeToWait,


TraceActivation,


TrafficLoadReductionIndication,


E-UTRAN-Trace-ID,


TransportLayerAddress,


UEIdentityIndexValue,


UEPagingID,


UERadioCapability,


UERadioCapabilityForPaging,


UE-RetentionInformation,


UE-S1AP-IDs,


UE-associatedLogicalS1-ConnectionItem,


UESecurityCapabilities,


S-TMSI,


MessageIdentifier,


SerialNumber,


WarningAreaList,


RepetitionPeriod,


NumberofBroadcastRequest,


WarningType,


WarningSecurityInfo,


DataCodingScheme,


WarningMessageContents,


BroadcastCompletedAreaList,


RRC-Establishment-Cause,


BroadcastCancelledAreaList,


PS-ServiceNotAvailable,


GUMMEIList,


Correlation-ID,


GWContextReleaseIndication,


PrivacyIndicator,


VoiceSupportMatchIndicator,


TunnelInformation,


KillAllWarningMessages,


TransportInformation,


LHN-ID,


UserLocationInformation,


AdditionalCSFallbackIndicator,


ECGIListForRestart,


TAIListForRestart,


EmergencyAreaIDListForRestart,


ExpectedUEBehaviour,


Paging-eDRXInformation,


Extended-UEIdentityIndexValue,


MME-Group-ID,


Additional-GUTI,


PWSfailedECGIList,


CellIdentifierAndCELevelForCECapableUEs,


AssistanceDataForPaging,


InformationOnRecommendedCellsAndENBsForPaging,


UE-Usage-Type,


UEUserPlaneCIoTSupportIndicator,


NB-IoT-DefaultPagingDRX,


NB-IoT-Paging-eDRXInformation,


CE-mode-B-SupportIndicator,


NB-IoT-UEIdentityIndexValue,


V2XServicesAuthorized,


DCN-ID,


ServedDCNs,


UESidelinkAggregateMaximumBitrate,


DLNASPDUDeliveryAckRequest,


Coverage-Level,


EnhancedCoverageRestricted,


DL-CP-SecurityInformation,


UL-CP-SecurityInformation,


SecondaryRATDataUsageRequst,


SecondaryRATDatausageReportList,


HandoverFlag,


NRUESecurityCapabilities,


UE-Application-Layer-Measurement-Capability
-----------------------------Unchanged sections are omitted-----------------------------

id-SecondaryRATDataUsageRequst,


id-SecondaryRATDataUsageReportList,


id-HandoverFlag,


id-NRUESecurityCapabilities,


id-UE-Application-Layer-Measurement-Capability
FROM S1AP-Constants;

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

--

-- Common Container Lists

--

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

-----------------------------Unchanged sections are omitted-----------------------------
E-RABModifyRequestIEs 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-uEaggregateMaximumBitrate


CRITICALITY reject
TYPE UEAggregateMaximumBitrate


PRESENCE optional
}|


{ ID id-E-RABToBeModifiedListBearerModReq
CRITICALITY reject
TYPE E-RABToBeModifiedListBearerModReq

PRESENCE mandatory
}|


{ ID id-SecondaryRATusageDataUsageRequst
CRITICALITY ignore
TYPE SecondaryRATusageDataUsageRequst

PRESENCE optional
},


...

}

-----------------------------Unchanged sections are omitted-----------------------------
E-RABModifyResponseIEs S1AP-PROTOCOL-IES ::= {


{ ID id-MME-UE-S1AP-ID




CRITICALITY ignore
TYPE MME-UE-S1AP-ID





PRESENCE mandatory
}|


{ ID id-eNB-UE-S1AP-ID




CRITICALITY ignore
TYPE ENB-UE-S1AP-ID





PRESENCE mandatory
}|


{ ID id-E-RABModifyListBearerModRes

CRITICALITY ignore
TYPE E-RABModifyListBearerModRes

PRESENCE optional
}|


{ ID id-E-RABFailedToModifyList


CRITICALITY ignore
TYPE E-RABList






PRESENCE optional
}|


{ ID id-CriticalityDiagnostics


CRITICALITY ignore
TYPE CriticalityDiagnostics



PRESENCE optional
}|


{ ID id-SecondaryRATDataUsageReportList

CRITICALITY ignore
TYPE SecondaryRATDataUsageReportList


PRESENCE optional
},


...

}

-----------------------------Unchanged sections are omitted-----------------------------
E-RABReleaseResponseIEs S1AP-PROTOCOL-IES ::= {


{ ID id-MME-UE-S1AP-ID




CRITICALITY ignore
TYPE MME-UE-S1AP-ID





PRESENCE mandatory
}|


{ ID id-eNB-UE-S1AP-ID




CRITICALITY ignore
TYPE ENB-UE-S1AP-ID





PRESENCE mandatory
}|


{ ID id-E-RABReleaseListBearerRelComp
CRITICALITY ignore
TYPE E-RABReleaseListBearerRelComp
PRESENCE optional
}|


{ ID id-E-RABFailedToReleaseList

CRITICALITY ignore
TYPE E-RABList






PRESENCE optional
}|


{ ID id-CriticalityDiagnostics


CRITICALITY ignore
TYPE CriticalityDiagnostics



PRESENCE optional
}|

-- Extension for Release 12 to support User Location Information -- 


{ ID id-UserLocationInformation


CRITICALITY ignore
TYPE UserLocationInformation


PRESENCE optional
}|


{ ID id-SecondaryRATDataUsageReportList

CRITICALITY ignore
TYPE SecondaryRATDataUsageReportList


PRESENCE optional
},


...

}

-----------------------------Unchanged sections are omitted-----------------------------
E-RABReleaseIndicationIEs 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-E-RABReleasedList



CRITICALITY ignore
TYPE E-RABList





PRESENCE mandatory
}|

-- Extension for Release 12 to support User Location Information -- 


{ ID id-UserLocationInformation


CRITICALITY ignore
TYPE UserLocationInformation

PRESENCE optional
}|


{ ID id-SecondaryRATDataUsageReportList

CRITICALITY ignore
TYPE SecondaryRATDataUsageReportList

PRESENCE optional
},


...

}

-----------------------------Unchanged sections are omitted-----------------------------
UEContextReleaseRequest-IEs 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-Cause






CRITICALITY ignore
TYPE Cause







PRESENCE mandatory
}|


{ ID id-GWContextReleaseIndication

CRITICALITY reject
TYPE GWContextReleaseIndication

PRESENCE optional
}|


{ ID id-SecondaryRATusageReportList
CRITICALITY ignore
TYPE SecondaryRATDataUsageReportList
PRESENCE optional },

-----------------------------Unchanged sections are omitted-----------------------------
UEContextReleaseComplete-IEs S1AP-PROTOCOL-IES ::= {


{ ID id-MME-UE-S1AP-ID







CRITICALITY ignore
TYPE MME-UE-S1AP-ID





PRESENCE mandatory}|


{ ID id-eNB-UE-S1AP-ID







CRITICALITY ignore
TYPE ENB-UE-S1AP-ID





PRESENCE mandatory}|


{ ID id-CriticalityDiagnostics





CRITICALITY ignore
TYPE CriticalityDiagnostics



PRESENCE optional}|

-- Extension for Release 12 to support User Location Information -- 


{ ID id-UserLocationInformation





CRITICALITY ignore
TYPE UserLocationInformation



PRESENCE optional}|

-- Extension for Release 13 to support Paging Optimisation


{ ID id-InformationOnRecommendedCellsAndENBsForPaging
CRITICALITY ignore
TYPE InformationOnRecommendedCellsAndENBsForPaging

PRESENCE optional}|

-- Extension for Release 13 to support coverage enhancement paging –


{ ID id-CellIdentifierAndCELevelForCECapableUEs

CRITICALITY ignore
TYPE CellIdentifierAndCELevelForCECapableUEs
PRESENCE optional}|


{ ID id-SecondaryRATDataUsageReportList



CRITICALITY ignore
TYPE SecondaryRATDataUsageReportList

PRESENCE optional },


...

-----------------------------Unchanged sections are omitted-----------------------------
E-RABModificationIndicationIEs 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-E-RABToBeModifiedListBearerModInd

CRITICALITY reject
TYPE E-RABToBeModifiedListBearerModInd

PRESENCE mandatory}|


{ ID id-E-RABNotToBeModifiedListBearerModInd
CRITICALITY reject
TYPE E-RABNotToBeModifiedListBearerModInd
PRESENCE optional}|


{ ID id-CSGMembershipInfo





CRITICALITY reject
TYPE CSGMembershipInfo




PRESENCE optional}|

-- Extension for Release 11 to support BBAI -- 


{ ID id-Tunnel-Information-for-BBF



CRITICALITY ignore
TYPE TunnelInformation




PRESENCE optional}|


{ ID id-SecondaryRATDataUsageReportList


CRITICALITY ignore
TYPE SecondaryRATDataUsageReportList

PRESENCE optional },


...

}

-----------------------------Unchanged sections are omitted-----------------------------
UEContextSuspendRequestIEs 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-InformationOnRecommendedCellsAndENBsForPaging
CRITICALITY ignore
TYPE InformationOnRecommendedCellsAndENBsForPaging PRESENCE optional}|


{ ID id-CellIdentifierAndCELevelForCECapableUEs


CRITICALITY ignore
TYPE CellIdentifierAndCELevelForCECapableUEs
PRESENCE optional}|


{ ID id-SecondaryRATDataUsageReportList



CRITICALITY ignore
TYPE SecondaryRATDataUsageReportList

PRESENCE optional },


...

}

-----------------------------Unchanged sections are omitted-----------------------------
SecondaryRATDataUsageRequst ::= ENUMERATED {


requested,


...

}

SecondaryRATDataUsageReportList ::= SEQUENCE (SIZE(1.. maxnoofE-RABs)) OF ProtocolIE-SingleContainer { {SecondaryRATDataUsageReportItemIEs} }

SecondaryRATDataUsageReportItemIEs 
S1AP-PROTOCOL-IES ::= {


{ ID id-SecondaryRATDataUsageReportItem
 CRITICALITY ignore 
TYPE SecondaryRATDataUsageReportItem 
PRESENCE mandatory },


...

}

SecondaryRATDataUsageReportItem ::= SEQUENCE {


e-RAB-ID




E-RAB-ID,


secondaryRATType


SecondaryRATType,


e-RABUsageReportList

E-RABUsageReportList,


iE-Extensions



ProtocolExtensionContainer { { SecondaryRATDataUsageReportItem-ExtIEs} } OPTIONAL,


...

}

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


...

}

-----------------------------Unchanged sections are omitted-----------------------------
id-UEContextResume






ProcedureCode ::= 56

id-NASDeliveryIndication




ProcedureCode ::= 57

id-RetrieveUEInformation




ProcedureCode ::= 58
id-UEInformationTransfer




ProcedureCode ::= 59
id-eNBCPRelocationIndication



ProcedureCode ::= 60

id-MMECPRelocationIndication



ProcedureCode ::= 61

id-SecondaryRATDataUsageReport





ProcedureCode ::= 62

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

--

-- Extension constants

--

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

-----------------------------Unchanged sections are omitted-----------------------------
id-UEAppLayerMeasConfig







ProtocolIE-ID ::= 262

id-UE-Application-Layer-Measurement-Capability

ProtocolIE-ID ::= 263
id-SecondaryRATusageReportList





ProtocolIE-ID ::= 264
id-SecondaryRATusageReportItem





ProtocolIE-ID ::= 265

id-HandoverFlag









ProtocolIE-ID ::= 266
id-E-RABUsageReportItem







ProtocolIE-ID ::= 267
id-SecondaryRATDataUsageDataRequst





ProtocolIE-ID ::= 268
id-NRUESecurityCapabilities






ProtocolIE-ID ::= 269

END

-----------------------------Unchanged sections are omitted-----------------------------
-----------------------------Unchanged sections are omitted-----------------------------
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