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1
Introduction

This document introduces an ASN.1 skeleton and shows as an example the coding of the HO preparation procedure. 
2
Discussion

2.1
current UMTS xAP ASN.1 frame

The S1AP ASN.1 skeleton is a stripped-off version of RANAP ASN.1, i.e. the definitions are structured as follows (non exhaustive):

2.1.1
“Criticality”

0.
UMTS xAPs utilise an error handling scheme which is based on sending an “criticality” information per messages and per information elements where appropriate. The criticality defines the behaviour of the receiver in case it does not comprehend a message/IE or a message/IE is badly formatted.

Criticality

::= ENUMERATED { reject, ignore, notify }

One main functionality of the “criticality mechanism” is to provide a means for determining the receivers behaviour for protocol extensions, therefore any kind of extension need to be accompanied by an criticality indication.

2.1.2
Message definition

For message definitions, firstly an elementary procedure class is defined, containing 4 kinds of messages (initiating, successful outcome, unsuccessful outcome, outcome), and in addition a definitions of a unique procedure code and a criticality indication (class-syntax omitted). Whether the “outcome” message is used in S1AP needs to be discussed. 
S1AP-ELEMENTARY-PROCEDURE ::= CLASS {


&InitiatingMessage



,


&SuccessfulOutcome



OPTIONAL,


&UnsuccessfulOutcome



OPTIONAL,


&Outcome




OPTIONAL,


&procedureCode


ProcedureCode 
UNIQUE,


&criticality


Criticality 
DEFAULT ignore

}

The actual message is defined as an S1AP-PDU, which is a choice of the above mentioned 4 possible kinds of messages, which on their own are defined as a sequence of the procedure code, the criticality and the message PDU itself. 
S1AP-PDU ::= CHOICE {


initiatingMessage
InitiatingMessage,


successfulOutcome
SuccessfulOutcome,


unsuccessfulOutcome
UnsuccessfulOutcome,


outcome


Outcome,


...

}

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})

}

The interface to the PDU definitions is given by an indirection which classifies the elementary procedures into classes ...

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


S1AP-ELEMENTARY-PROCEDURES-CLASS-1
|


S1AP-ELEMENTARY-PROCEDURES-CLASS-2
,


...

}

... lists the elementary procedures per class ...

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


class1-example-procedure-1


|


class1-example-procedure-2,


...

}

... and finally defines per elementary procedure the messages, which uniqueness is given through the procedure code and the referenced PDU.

class1-example-procedure-1 S1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE
Class1-example-procedure-1-Command


SUCCESSFUL OUTCOME
Class1-example-procedure-1-Complete


UNSUCCESSFUL OUTCOME
Class1-example-procedure-1-Failure


PROCEDURE CODE

id-Class1-example-procedure-1


CRITICALITY

reject
}

Finally, the PDUs are defined per message (i.e. per elementary procedure instance) as a sequence of 2 kinds of containers, an regular IE container and an IE container for protocol extensions.

Class1-example-procedure-1-Command ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { { Class1-example-procedure-1-CommandIEs} },


protocolExtensions

ProtocolExtensionContainer { { Class1-example-procedure-1-CommandExtensions} } 



OPTIONAL,


...

}

2.1.3
IE definition

IE containers, as referred by the message PDU definition, refer to class definitions, which contain a unique IE-identification, a criticality indication, the IE type definition itself and a presence indication. 

S1AP-PROTOCOL-IES ::= CLASS {


&id



ProtocolIE-ID 




UNIQUE,


&criticality


Criticality,


&Value,


&presence


Presence

}

The IE container definitions, i.e. the definition of IE content as sent over the interface, omit the presence indication, which in turn means that error handling based on IE presence always refers to local information only.

ProtocolIE-Container {S1AP-PROTOCOL-IES : IEsSetParam} ::= 


SEQUENCE (SIZE (0..maxProtocolIEs)) OF


ProtocolIE-Field {{IEsSetParam}}

ProtocolIE-Field {S1AP-PROTOCOL-IES : IEsSetParam} ::= SEQUENCE {


id



S1AP-PROTOCOL-IES.&id



({IEsSetParam}),


criticality


S1AP-PROTOCOL-IES.&criticality


({IEsSetParam}{@id}),


value



S1AP-PROTOCOL-IES.&Value
        
({IEsSetParam}{@id})

}

2.2
proposed extension for the Elementary Procedure definition

It might be beneficial for node implementations to know well in advance whether the received message is for common node purposes or for a dedicated UE context. One could imagine a central entity which discriminates on a very high level to which piece of HW/SW the processing of the message shall be passed.

It is therefore proposed to extend the Elementary Procedure Class definition and the basic message definition (shown below for the Init message only) by introducing a “Procedure Type” indication.

ProcedureType

::= ENUMERATED {common, uEdedicated}
S1AP-ELEMENTARY-PROCEDURE ::= CLASS {


&InitiatingMessage



,


&SuccessfulOutcome



OPTIONAL,


&UnsuccessfulOutcome



OPTIONAL,


&Outcome




OPTIONAL,


&procedureType


ProcedureType,


&procedureCode


ProcedureCode 
UNIQUE,


&criticality


Criticality 
DEFAULT ignore

}

InitiatingMessage ::= SEQUENCE {


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


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})

}

There might be an issue with procedures which are intended to be used for common and dedicated purposes (Error Indication). As the PDU definition is common, it is proposed to handle this issue via 2 unique procedure codes, one for the common and one for the UE dedicated case.

A template version of S1AP with some example procedures and IEs is contained in the following embedded document:


[image: image1.emf]S1AP_ASN1_templat e_v01.DOC


2.3
ASN.1 code for the Handover Preparation Elementary procedure in  S1AP

Based on the discussions above, an attempt to provide ASN.1 code for the HO preparation procedure was undertaken. It contains tabular IE definitions as well in order to provide corresponding definitions in section 9.2.

3
Proposal

It is proposed 

-
to discuss and agree the principle of introducing the same ASN.1 framework as was done for RANAP, NBAP, RNSAP, SABP and PCAP.

-
to discuss and agree on the introduction of an “common/UE dedicated” message selector

-
to discuss and agree on the solution proposed for procedures which are applicable for both common and UE dedicated cases.

-
to discuss the implementation of the HO Preparation procedure.
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9.3
Message and Information Element Abstract Syntax (with ASN.1)


9.3.0
General


S1AP ASN.1 definition conforms with [14] and [15].

The ASN.1 definition specifies the structure and content of S1AP messages. S1AP messages can contain any IEs specified in the object set definitions for that message without the order or number of occurrence being restricted by ASN.1. However, for this version of the standard, a sending entity shall construct a S1AP message according to the PDU definitions module and with the following additional rules (Note that in the following IE means an IE in the object set with an explicit id. If one IE needed to appear more than once in one object set, then the different occurrences have different IE ids):


· IEs shall be ordered (in an IE container) in the order they appear in object set definitions..


· Object set definitions specify how many times IEs may appear. An IE shall appear exactly once if the presence field in an object has value "mandatory". An IE may appear at most once if the presence field in an object has value "optional" or "conditional". If in a tabular format there is multiplicity specified for an IE (i.e. an IE list) then in the corresponding ASN.1 definition the list definition is separated into two parts. The first part defines an IE container list where the list elements reside. The second part defines list elements. The IE container list appears as an IE of its own. For this version of the standard an IE container list may contain only one kind of list elements.


If a S1AP message that is not constructed as defined above is received, this shall be considered as Abstract Syntax Error, and the message shall be handled as defined for Abstract Syntax Error in subclause 10.3.6.


Subclause 9.3 presents the Abstract Syntax of S1AP protocol with ASN.1. In case there is contradiction between the ASN.1 definition in this subclause and the tabular format in subclause 9.1 and 9.2, the ASN.1 shall take precedence, except for the definition of conditions for the presence of conditional elements, where the tabular format shall take precedence.


9.3.1
Usage of private message mechanism for non-standard use


The private message mechanism for non-standard use may be used:


-
for special operator- (and/or vendor) specific features considered not to be part of the basic functionality, i.e. the functionality required for a complete and high-quality specification in order to guarantee multivendor interoperability;


-
by vendors for research purposes, e.g. to implement and evaluate new algorithms/features before such features are proposed for standardisation.


The private message mechanism shall not be used for basic functionality. Such functionality shall be standardised.

-- 9.3.2
Elementary Procedure Definitions


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


--


-- Elementary Procedure definitions


--


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


S1AP-PDU-Descriptions  { 

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


umts-Access (20) modules (3) s1ap (5) version1 (1) s1ap-PDU-Descriptions (0)}

DEFINITIONS AUTOMATIC TAGS ::= 


BEGIN


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


--


-- IE parameter types from other modules.


--


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


IMPORTS



Criticality,



ProcedureCode,


ProcedureType

FROM S1AP-CommonDataTypes



Class1-example-procedure-1-Command,



Class1-example-procedure-1-Complete,



Class1-example-procedure-1-Failure,



Class1-example-procedure-2-Command,



Class1-example-procedure-2-Complete,



Class2-example-procedure-1-Request,



ErrorIndication

FROM S1AP-PDU-Contents



id-Class1-example-procedure-1,



id-Class1-example-procedure-2,



id-Class2-example-procedure-1,



id-ErrorIndicationUEdedicated,



id-ErrorIndicationCommon

FROM S1AP-Constants;


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


--


-- Interface Elementary Procedure Class


--


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


S1AP-ELEMENTARY-PROCEDURE ::= CLASS {



&InitiatingMessage



,



&SuccessfulOutcome



OPTIONAL,



&UnsuccessfulOutcome



OPTIONAL,



&Outcome




OPTIONAL,


&procedureType


ProcedureType,


&procedureCode


ProcedureCode 
UNIQUE,



&criticality


Criticality 
DEFAULT ignore


}


WITH SYNTAX {



INITIATING MESSAGE

&InitiatingMessage



[SUCCESSFUL OUTCOME

&SuccessfulOutcome]



[UNSUCCESSFUL OUTCOME

&UnsuccessfulOutcome]



[OUTCOME


&Outcome]


PROCEDURE TYPE

&procedureType


PROCEDURE CODE



&procedureCode



[CRITICALITY


&criticality]


}


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


--


-- Interface PDU Definition


--


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


S1AP-PDU ::= CHOICE {



initiatingMessage
InitiatingMessage,



successfulOutcome
SuccessfulOutcome,



unsuccessfulOutcome
UnsuccessfulOutcome,



outcome


Outcome,



...


}


InitiatingMessage ::= SEQUENCE {



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



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 {



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



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 {



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



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})


}


Outcome ::= SEQUENCE {



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



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



criticality
S1AP-ELEMENTARY-PROCEDURE.&criticality

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



value

S1AP-ELEMENTARY-PROCEDURE.&Outcome

({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 ::= {



class1-example-procedure-1


|



class1-example-procedure-2


|

 
errorIndicationUEdedicated


|


errorIndicationCommon,


...


}


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



class2-example-procedure-1,



...


}


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


--


-- Interface Elementary Procedures


--


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


class1-example-procedure-1 S1AP-ELEMENTARY-PROCEDURE ::= {



INITIATING MESSAGE
Class1-example-procedure-1-Command



SUCCESSFUL OUTCOME
Class1-example-procedure-1-Complete



UNSUCCESSFUL OUTCOME
Class1-example-procedure-1-Failure


PROCEDURE TYPE

uEdedicated


PROCEDURE CODE

id-Class1-example-procedure-1



CRITICALITY

reject

}


class1-example-procedure-2 S1AP-ELEMENTARY-PROCEDURE ::= {



INITIATING MESSAGE
Class1-example-procedure-2-Command



SUCCESSFUL OUTCOME
Class1-example-procedure-2-Complete


PROCEDURE TYPE

common


PROCEDURE CODE

id-Class1-example-procedure-2



CRITICALITY

reject

}


class2-example-procedure-1 S1AP-ELEMENTARY-PROCEDURE ::= {



INITIATING MESSAGE
Class2-example-procedure-1-Request


PROCEDURE TYPE

common


PROCEDURE CODE

id-Class2-example-procedure-1



CRITICALITY

reject

}


errorIndicationUEdedicated S1AP-ELEMENTARY-PROCEDURE ::= {



INITIATING MESSAGE
ErrorIndication


PROCEDURE TYPE

uEdedicated


PROCEDURE CODE

id-ErrorIndicationUEdedicated


CRITICALITY

ignore

}


errorIndicationCommon S1AP-ELEMENTARY-PROCEDURE ::= {



INITIATING MESSAGE
ErrorIndication



PROCEDURE TYPE

common



PROCEDURE CODE

id-ErrorIndicationCommon


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) 


umts-Access (20) modules (3) s1ap (0) version1 (1) s1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 


BEGIN


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


--


-- IE parameter types from other modules.


--


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


IMPORTS



FirstIE,



SecondIE,



ThirdIE,



FourthIE,



FifthIE,



SixthIE,



SeventhIE


FROM S1AP-IEs



PrivateIE-Container{},



ProtocolExtensionContainer{},



ProtocolIE-ContainerList{},



ProtocolIE-ContainerPair{},



ProtocolIE-ContainerPairList{},



ProtocolIE-Container{},



S1AP-PRIVATE-IES,



S1AP-PROTOCOL-EXTENSION,



S1AP-PROTOCOL-IES,



S1AP-PROTOCOL-IES-PAIR


FROM S1AP-Containers



maxNrOfSAEBs,



id-Class1-example-procedure-1,



id-Class1-example-procedure-2,



id-Class2-example-procedure-1,



id-firstIE,



id-secondIE,



id-thirdIE,



id-fourthIE,



id-fifthIE,



id-sixthIE,



id-seventhIE


FROM S1AP-Constants;


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


--


-- Common Container Lists


--


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


SAEB-IE-ContainerList                  { S1AP-PROTOCOL-IES      : IEsSetParam }
::= ProtocolIE-ContainerList     { 1, maxNrOfSAEBs,   {IEsSetParam} }


SAEB-IE-ContainerPairList              { S1AP-PROTOCOL-IES-PAIR : IEsSetParam }
::= ProtocolIE-ContainerPairList { 1, maxNrOfSAEBs,   {IEsSetParam} }


ProtocolError-IE-ContainerList        { S1AP-PROTOCOL-IES      : IEsSetParam }
::= ProtocolIE-ContainerList     { 1, maxNrOfSAEBs,   {IEsSetParam} }


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


--


-- Class1 Example Procedure 1


--


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


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


--


-- Class1 Example Procedure 1 Command


--


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


Class1-example-procedure-1-Command ::= SEQUENCE {



protocolIEs


ProtocolIE-Container       { { Class1-example-procedure-1-CommandIEs} },



protocolExtensions

ProtocolExtensionContainer { { Class1-example-procedure-1-CommandExtensions} } 



OPTIONAL,



...


}


Class1-example-procedure-1-CommandIEs S1AP-PROTOCOL-IES ::= {



{ ID id-firstIE




CRITICALITY ignore
TYPE FirstIE
 



PRESENCE mandatory
},



...


}


Class1-example-procedure-1-CommandExtensions S1AP-PROTOCOL-EXTENSION ::= {



...


}


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


--


-- Class1 Example Procedure 1 Complete


--


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


Class1-example-procedure-1-Complete ::= SEQUENCE {



protocolIEs


ProtocolIE-Container       { { Class1-example-procedure-1-CompleteIEs} },



protocolExtensions

ProtocolExtensionContainer { { Class1-example-procedure-1-CompleteExtensions} } 



OPTIONAL,



...


}


Class1-example-procedure-1-CompleteIEs S1AP-PROTOCOL-IES ::= {



{ ID id-secondIE




CRITICALITY ignore
TYPE SecondIE
 



PRESENCE mandatory
},



...


}


Class1-example-procedure-1-CompleteExtensions S1AP-PROTOCOL-EXTENSION ::= {



...


}


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


--


-- Class1 Example Procedure 1 Failure


--


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


Class1-example-procedure-1-Failure ::= SEQUENCE {



protocolIEs


ProtocolIE-Container       { { Class1-example-procedure-1-FailureIEs} },



protocolExtensions

ProtocolExtensionContainer { { Class1-example-procedure-1-FailureExtensions} } 



OPTIONAL,



...


}


Class1-example-procedure-1-FailureIEs S1AP-PROTOCOL-IES ::= {



{ ID id-thirdIE




CRITICALITY ignore
TYPE ThirdIE
 



PRESENCE mandatory
},



...


}


Class1-example-procedure-1-FailureExtensions S1AP-PROTOCOL-EXTENSION ::= {



...


}


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


--


-- Class1 Example Procedure 2


--


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


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


--


-- Class1 Example Procedure 2 Command


--


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


Class1-example-procedure-2-Command ::= SEQUENCE {



protocolIEs


ProtocolIE-Container       { { Class1-example-procedure-2-CommandIEs} },



protocolExtensions

ProtocolExtensionContainer { { Class1-example-procedure-2-CommandExtensions} } 



OPTIONAL,



...


}


Class1-example-procedure-2-CommandIEs S1AP-PROTOCOL-IES ::= {



{ ID id-fourthIE




CRITICALITY ignore
TYPE FourthIE
 



PRESENCE mandatory
},



...


}


Class1-example-procedure-2-CommandExtensions S1AP-PROTOCOL-EXTENSION ::= {



...


}


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


--


-- Class1 Example Procedure 2 Complete


--


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


Class1-example-procedure-2-Complete ::= SEQUENCE {



protocolIEs


ProtocolIE-Container       { { Class1-example-procedure-2-CompleteIEs} },



protocolExtensions

ProtocolExtensionContainer { { Class1-example-procedure-2-CompleteExtensions} } 



OPTIONAL,



...


}


Class1-example-procedure-2-CompleteIEs S1AP-PROTOCOL-IES ::= {



{ ID id-fifthIE




CRITICALITY ignore
TYPE FifthIE
 



PRESENCE mandatory
},



...


}


Class1-example-procedure-2-CompleteExtensions S1AP-PROTOCOL-EXTENSION ::= {



...


}


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


--


-- Class2 Example Procedure 1


--


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


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


--


-- Class2 Example Procedure 1 Request


--


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


Class2-example-procedure-1-Request ::= SEQUENCE {



protocolIEs


ProtocolIE-Container       { { Class2-example-procedure-1-RequestIEs} },



protocolExtensions

ProtocolExtensionContainer { { Class2-example-procedure-1-RequestExtensions} } 



OPTIONAL,



...


}


Class2-example-procedure-1-RequestIEs S1AP-PROTOCOL-IES ::= {



{ ID id-sixthIE




CRITICALITY ignore
TYPE SixthIE
 



PRESENCE mandatory
},



...


}


Class2-example-procedure-1-RequestExtensions S1AP-PROTOCOL-EXTENSION ::= {



...


}


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


--


-- ERROR INDICATION


--


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


ErrorIndication ::= SEQUENCE {



protocolIEs


ProtocolIE-Container       { {ErrorIndicationIEs} },



protocolExtensions

ProtocolExtensionContainer { {ErrorIndicationExtensions} }



OPTIONAL,



...


}


ErrorIndicationIEs S1AP-PROTOCOL-IES ::= {



{ ID id-seventhIE




CRITICALITY ignore
TYPE SeventhIE




PRESENCE optional
},



...


}


ErrorIndicationExtensions S1AP-PROTOCOL-EXTENSION ::= {



...


}


END


-- 9.3.4
Information Element Definitions


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


--


-- Information Element Definitions


--


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


S1AP-IEs { 


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


umts-Access (20) modules (3) s1ap (4) version1 (1) s1ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 


BEGIN


IMPORTS



maxNrOfSAEBs


FROM S1AP-Constants



Criticality,



ProcedureCode,



ProtocolIE-ID,



TriggeringMessage


FROM S1AP-CommonDataTypes



ProtocolExtensionContainer{},



S1AP-PROTOCOL-EXTENSION


FROM S1AP-Containers;


-- A


-- B


-- C


-- D


-- E


-- F


FirstIE ::= OCTET STRING


FifthIE ::= OCTET STRING


FourthIE ::= OCTET STRING


-- G


-- H


-- I


-- J


-- K


-- L


-- M


-- N


-- O


-- P


-- Q


-- R


-- S


SecondIE ::= OCTET STRING


SeventhIE ::= OCTET STRING


SixthIE ::= OCTET STRING


-- T


ThirdIE ::= OCTET STRING


-- U


-- V


-- W


-- X


-- Y
-- Z


END


-- 9.3.5
Common Definitions


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


--


-- Common definitions


--


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


S1AP-CommonDataTypes {

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


umts-Access (20) modules (3) s1ap (4) version1 (1) s1ap-CommonDataTypes (3)  }

DEFINITIONS AUTOMATIC TAGS ::= 


BEGIN


Criticality

::= ENUMERATED { reject, ignore, notify }


Presence

::= ENUMERATED { optional, conditional, mandatory }


PrivateIE-ID
::= CHOICE {



local



INTEGER (0..65535),



global



OBJECT IDENTIFIER


}


ProcedureCode

::= INTEGER (0..255)


ProcedureType

::= ENUMERATED {common, uEdedicated}

ProtocolExtensionID
::= INTEGER (0..65535)


ProtocolIE-ID

::= INTEGER (0..65535)


TriggeringMessage
::= ENUMERATED { initiating-message, successful-outcome, unsuccessfull-outcome, outcome }


END


-- 9.3.6
Constant Definitions


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


--


-- Constant definitions


--


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


S1AP-Constants { 

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


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


DEFINITIONS AUTOMATIC TAGS ::= 


BEGIN


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


--


-- Elementary Procedures


--


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


id-Class1-example-procedure-1

INTEGER ::= 200


id-Class1-example-procedure-2

INTEGER ::= 201


id-Class2-example-procedure-1

INTEGER ::= 202

id-ErrorIndicationUEdedicated

INTEGER ::= 203


id-ErrorIndicationCommon


INTEGER
::= 204

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


--


-- Extension constants


--


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


maxPrivateIEs 





INTEGER ::= 65535


maxProtocolExtensions 



INTEGER ::= 65535


maxProtocolIEs





INTEGER ::= 65535


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


--


-- Lists


--


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


maxNrOfSAEBs






INTEGER ::= 256


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


--


-- IEs


--


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


id-firstIE









INTEGER ::= 200

id-secondIE









INTEGER ::= 201


id-thirdIE









INTEGER ::= 202


id-fourthIE









INTEGER ::= 203


id-fifthIE









INTEGER ::= 204


id-sixthIE









INTEGER ::= 205


id-seventhIE








INTEGER ::= 206


END


-- 9.3.7
Container Definitions


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


--


-- Container definitions


--


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


S1AP-Containers {

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


umts-Access (20) modules (3) s1ap (0) version1 (1) s1ap-Containers (5) }

DEFINITIONS AUTOMATIC TAGS ::= 


BEGIN


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


--


-- IE parameter types from other modules.


--


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


IMPORTS



Criticality,



Presence,



PrivateIE-ID,



ProtocolExtensionID,



ProtocolIE-ID


FROM S1AP-CommonDataTypes



maxPrivateIEs,



maxProtocolExtensions,



maxProtocolIEs


FROM S1AP-Constants;


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


--


-- Class Definition for Protocol IEs


--


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


S1AP-PROTOCOL-IES ::= CLASS {



&id



ProtocolIE-ID 




UNIQUE,



&criticality


Criticality,



&Value,



&presence


Presence


}


WITH SYNTAX {



ID



&id



CRITICALITY


&criticality



TYPE



&Value



PRESENCE


&presence


}


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


--


-- Class Definition for Protocol IEs


--


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


S1AP-PROTOCOL-IES-PAIR ::= CLASS {



&id



ProtocolIE-ID 




UNIQUE,



&firstCriticality

Criticality,



&FirstValue,



&secondCriticality

Criticality,



&SecondValue,



&presence


Presence


}


WITH SYNTAX {



ID



&id



FIRST CRITICALITY 

&firstCriticality



FIRST TYPE


&FirstValue



SECOND CRITICALITY 

&secondCriticality



SECOND TYPE


&SecondValue



PRESENCE


&presence


}


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


--


-- Class Definition for Protocol Extensions


--


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


S1AP-PROTOCOL-EXTENSION ::= CLASS {



&id



ProtocolExtensionID 



UNIQUE,



&criticality


Criticality,



&Extension,



&presence

Presence


}


WITH SYNTAX {



ID



&id



CRITICALITY


&criticality



EXTENSION


&Extension



PRESENCE

&presence


}


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


--


-- Class Definition for Private IEs


--


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


S1AP-PRIVATE-IES ::= CLASS {



&id



PrivateIE-ID,



&criticality


Criticality,



&Value,



&presence

Presence


}


WITH SYNTAX {



ID



&id



CRITICALITY


&criticality



TYPE


&Value



PRESENCE

&presence


}


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


--


-- Container for Protocol IEs


--


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


ProtocolIE-Container {S1AP-PROTOCOL-IES : IEsSetParam} ::= 



SEQUENCE (SIZE (0..maxProtocolIEs)) OF



ProtocolIE-Field {{IEsSetParam}}


ProtocolIE-Field {S1AP-PROTOCOL-IES : IEsSetParam} ::= SEQUENCE {



id



S1AP-PROTOCOL-IES.&id



({IEsSetParam}),



criticality


S1AP-PROTOCOL-IES.&criticality


({IEsSetParam}{@id}),



value



S1AP-PROTOCOL-IES.&Value
        
({IEsSetParam}{@id})


}


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


--


-- Container for Protocol IE Pairs


--


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


ProtocolIE-ContainerPair {S1AP-PROTOCOL-IES-PAIR : IEsSetParam} ::= 



SEQUENCE (SIZE (0..maxProtocolIEs)) OF



ProtocolIE-FieldPair {{IEsSetParam}}


ProtocolIE-FieldPair {S1AP-PROTOCOL-IES-PAIR : IEsSetParam} ::= SEQUENCE {



id



S1AP-PROTOCOL-IES-PAIR.&id


({IEsSetParam}),



firstCriticality

S1AP-PROTOCOL-IES-PAIR.&firstCriticality
({IEsSetParam}{@id}),



firstValue


S1AP-PROTOCOL-IES-PAIR.&FirstValue
        ({IEsSetParam}{@id}),



secondCriticality

S1AP-PROTOCOL-IES-PAIR.&secondCriticality
({IEsSetParam}{@id}),



secondValue


S1AP-PROTOCOL-IES-PAIR.&SecondValue
        ({IEsSetParam}{@id})


}


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


--


-- Container Lists for Protocol IE Containers


--


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


ProtocolIE-ContainerList {INTEGER : lowerBound, INTEGER : upperBound, S1AP-PROTOCOL-IES : IEsSetParam} ::=



SEQUENCE (SIZE (lowerBound..upperBound)) OF



ProtocolIE-Container {{IEsSetParam}}


ProtocolIE-ContainerPairList {INTEGER : lowerBound, INTEGER : upperBound, S1AP-PROTOCOL-IES-PAIR : IEsSetParam} ::=



SEQUENCE (SIZE (lowerBound..upperBound)) OF



ProtocolIE-ContainerPair {{IEsSetParam}}


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


--


-- Container for Protocol Extensions


--


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


ProtocolExtensionContainer {S1AP-PROTOCOL-EXTENSION : ExtensionSetParam} ::= 



SEQUENCE (SIZE (1..maxProtocolExtensions)) OF



ProtocolExtensionField {{ExtensionSetParam}}


ProtocolExtensionField {S1AP-PROTOCOL-EXTENSION : ExtensionSetParam} ::= SEQUENCE {



id



S1AP-PROTOCOL-EXTENSION.&id


({ExtensionSetParam}),



criticality


S1AP-PROTOCOL-EXTENSION.&criticality

({ExtensionSetParam}{@id}),



extensionValue


S1AP-PROTOCOL-EXTENSION.&Extension

({ExtensionSetParam}{@id})


}


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


--


-- Container for Private IEs


--


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


PrivateIE-Container {S1AP-PRIVATE-IES : IEsSetParam } ::= 



SEQUENCE (SIZE (1.. maxPrivateIEs)) OF



PrivateIE-Field {{IEsSetParam}}


PrivateIE-Field {S1AP-PRIVATE-IES : IEsSetParam} ::= SEQUENCE {



id



S1AP-PRIVATE-IES.&id


({IEsSetParam}),



criticality


S1AP-PRIVATE-IES.&criticality

({IEsSetParam}{@id}),



value


S1AP-PRIVATE-IES.&Value

({IEsSetParam}{@id})


}


END








