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1. Introduction

This paper discusses two alternatives for common FDD/TDD RNSAP/NBAP message definitions in ASN.1 notation and proposes one of them. 

2. Discussion

There exists the general requirement for RNSAP/NBAP protocol to provide information to distinguish between TDD and FDD protocol instances at least prior to start of decoding the FDD/TDD specific message contents.

This general requirement results in an explicit mode indication within message definition.

There exist two possibilities for indicating FDD/TDD mode explicitly:

2.1. Defining a ModeIndicator field within the message header :

RNSAP-PDU ::= SEQUENCE {

   messageId    RNSAP-PDU-DESCR.&messageId   ({RNSAP-PDUs}),

   value        RNSAP-PDU-DESCR.&PDUType   ({RNSAP-PDUs}{@messageId})

}

MessageId ::= SEQUENCE {

   messageType     MessageType,

   ddMode          DDMode

   }

MessageType ::= INTEGER {

   radioLinkSetupRequest (1),

   radioLinkSetupResponse (2),

   radioLinkSetupFailure (3)


  —- ** to be defined **

   }

DDMode ::= INTEGER {fdd(0), tdd(1)} (0..1)

Example message definition for 2.1 (RNSAP Radio link setup request):

fddRadioLinkSetupRequest RNSAP-PDU-DESCR ::= {


PDU TYPE

FDDRadioLinkSetupRequestPDUType


CRITICALITY 

ignore


MESSAGE ID 

{messageType radioLinkSetupRequest, ddMode fdd} 

}

tddRadioLinkSetupRequest RNSAP-PDU-DESCR ::= {


PDU TYPE

TDDRadioLinkSetupRequestPDUType


CRITICALITY 

ignore


MESSAGE ID 

{messageType radioLinkSetupRequest, ddMode tdd} 

}

Example PDU type definition

FDDRadioLinkSetupRequestPDUType ::= SEQUENCE {


COMPONENTS OF


CommonRadioLinkSetupRequestPDUType,


tfcsUL



TFCSUL,


tfcsDL



TFCSDL,


upLinkScramblingCode

ScramblingCode,


-- do be defined


fddRLSRequExtensions SEQUENCE SIZE (1..16) OF FddRLSRequExtensionField,


...


}

TDDRadioLinkSetupRequestPDUType ::= SEQUENCE {


COMPONENTS OF


CommonRadioLinkSetupRequestPDUType,


ulCCTrCHId


CCTrCHInformation,


dlCCTrCHId


CCTrCHInformation,


rl-Id



RL-Id,


-- do be defined


tddRLSRequExtensions SEQUENCE SIZE (1..16) OF TddRLSRequExtensionField,


...


}

CommonRadioLinkSetupRequestPDUType ::= SEQUENCE {


transactionID


 TransactionID,


s-rnti



 S-RNTI,


d-rnti  


 D-RNTI

OPTIONAL,


allowedQueuingTime

 AllowedQueuingTime
OPTIONAL,


dchInformation


 DCHInformation,


dchID



 DCHID,


dchCombIndicator

 DCHCombinationIndicator,


dchAllocRetentPriority

 DCHAllocRetentPriority,


dchFrameHandlingPriority
 DCHFrameHandlingPriority,


transportFormatSetDL    
 TransportFormatSetDL,


transportFormatSetUL    
 TransportFormatSetUL


}

2.2. Defining a ModeIndicator field within the message content definition, prior to FDD/TDD specific parts:

RNSAP-PDU ::= SEQUENCE {

   messageType  RNSAP-PDU-DESCR.&messageType  ({RNSAP-PDUs}),
   value        RNSAP-PDU-DESCR.&PDUType      ({RNSAP-PDUs}{@messageType})

}

MessageType ::= INTEGER {

   radioLinkSetupRequest (1),

   radioLinkSetupResponse (2),

   radioLinkSetupFailure (3)

   —- to be defined

   }

Example message definition for 2.2 (RNSAP Radio link setup request):

radioLinkSetupRequest RANAP-PDU-DESCR ::= {


PDU TYPE

RadioLinkSetupRequestPDUType


CRITICALITY 

ignore


MESSAGE TYPE 

radioLinkSetupRequest 

}

Example PDU type definition

RadioLinkSetupRequestPDUType ::= SEQUENCE {


COMPONENTS OF

CommonRadioLinkSetupRequestPDUType,


fddandtddSpecificIES CHOICE {


   fddIEList
FddIEList,


   tddIEList
TddIEList}


}

CommonRadioLinkSetupRequestPDUType ::= SEQUENCE {


transactionID


 TransactionID,


s-rnti



 S-RNTI,


d-rnti  


 D-RNTI


OPTIONAL,


allowedQueuingTime

 AllowedQueuingTime
OPTIONAL,


dchInformation


 DCHInformation,


dchID



 DCHID,


dchCombIndicator

 DCHCombinationIndicator,


dchAllocRetentPriority

 DCHAllocRetentPriority,


dchFrameHandlingPriority
 DCHFrameHandlingPriority,


transportFormatSetDL    
 TransportFormatSetDL,


transportFormatSetUL    
 TransportFormatSetUL


}

FddIEList ::= SEQUENCE {


tfcsUL



TFCSUL,


tfcsDL



TFCSDL,


upLinkScramblingCode

ScramblingCode,


fddRLSRequExtensions SEQUENCE SIZE (1..16) OF FddRLSRequExtensionField,


...


}

TddIEList ::= SEQUENCE {


ulCCTrCHId


CCTrCHInformation,


dlCCTrCHId


CCTrCHInformation,


rl-Id



RL-Id,


tddRLSRequExtensions SEQUENCE SIZE (1..16) OF TddRLSRequExtensionField,


...


}

2.3. Comparison between alternatives given in 2.1 and 2.2

Alternative 2.1 has the advantage that the access to the mode indication field is possible without starting the ASN.1 decoding process, as it is located at a fixed offset relative to begin of RNSAP/NBAP PDU.

Alternative 2.2. has the disadvantage, that an ASN.1 decoding process is necessary to get the mode indication field (variable offset, which depends on the presence and absence of optional IEs) which is necessary in case of a multimode Node Bs.

3. Proposal

We propose:


to insert a mode indication field as described in alternative 2.1. Defining a ModeIndicator 
field within the message header 

This proposed insertion has an effect to the ASN.1 frame message header definition. This text contains the proposed inclusions for the RNSAP specification, chapter 9.3: Message and Information element abstract syntax (with ASN.1). In the following this is carried out for one RNSAP specific message (radioLinkSetupRequest), as an example. 

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

--

-- PDU descriptions for RNSAP.

--

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

.$RNSAP-PDU-descriptions -- { object identifier to be allocated }-- 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS


FDDRadioLinkSetupRequestPDUType,


TDDRadioLinkSetupRequestPDUType

FROM RNSAP-PDU-Contents


CriticalityType

FROM RNSAP-CommonDataTypes;

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

--

-- Table column structure.

--

-- RNSAP-PDU-DESCR associates a RNSAP PDU structure with a PDU

-- identifier.

--

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

RNSAP-PDU-DESCR ::= CLASS {


&PDUType,


&criticality

CriticalityType,


&messageId 

MessageId
UNIQUE

}

WITH SYNTAX {


PDU TYPE


&PDUType


CRITICALITY 

&criticality


MESSAGE ID

&messageId

}

MessageId ::= SEQUENCE {

   messageType     MessageType,

   ddMode          DDMode

   }

MessageType  ::=  INTEGER {


rADIOLINKSETUPREQUEST  

 
 

(1),


rADIOLINKSETUPRESPONSE 

 
 

(2),


rADIOLINKSETUPFAILURE 

 
 

(3),


rADIOLINKADDITIONREQUEST 
 
 

(4),


rADIOLINKADDITIONRESPONSE 
 
 

(5),


rADIOLINKADDITIONFAILURE 
 
 

(6),


rADIOLINKDELETIONREQUEST 
 
 

(7),


rADIOLINKDELETIONRESPONSE  
 
 

(8),


rADIOLINKRECONFIGURATIONPREPARE  
 

(9),


rADIOLINKRECONFIGURATIONREADY 
 
 

(10),


rADIOLINKRECONFIGURATIONCOMMIT  
 

(11),


rADIOLINKRECONFIGURATIONFAILURE  
 

(12),


rADIOLINKRECONFIGURATIONCANCEL  
 

(13),


rADIOLINKRECONFIGURATIONREQUEST  
 

(14),


rADIOLINKRECONFIGURATIONRESPONSE  
 

(15),


rADIOLINKFAILUREINDICATION 
 
 

(16),


dOWNLINKPOWERCONTROLREQUEST 
 
 

(17),


pHYSICALCHANNELRECONFIGURATIONREQUEST 
 

(18),


pHYSICALCHANNELRECONFIGURATIONCOMMAND 
 

(19),


pHYSICALCHANNELRECONFIGURATIONFAILURE 
 

(20),


uPLINKSIGNALLINGTRANSFERINDICATION  
 

(21),


dOWNLINKSIGNALLINGTRANSFERREQUEST  
 

(22),


sRNSRELOCATIONCOMMIT 

 
 

(23),


uRAPAGINGREQUEST 

 
 

(24),


dEDICATEDMEASUREMENTINITIATIONREQUEST 
 

(25),


dEDICATEDMEASUREMENTINITIATIONRESPONSE  

(26),


dEDICATEDMEASUREMENTINITIATIONFAILURE 
 

(27),


dEDICATEDMEASUREMENTREPORT 
 
 

(28),


dEDICATEDMEASUREMENTTERMINATIONREQUEST  

(29),


dEDICATEDMEASUREMENTFAILUREINDICATION 
 

(30),


cOMMONTRANSPORTCHANNELRESOURCESRELEASEREQUEST 
(31),


lOADINFORMATIONREQUEST 

 
 

(32),


lOADINFORMATIONINDICATION 
 
 

(33),


cOMMONTRANSPORTCHANNELREQUEST 
 
 

(34),


cOMMONTRANSPORTCHANNELRESPONSE  
 

(35),


rADIOLINKLOADINDICATION 
 
 

(36),


nEIGHBOURINGCELLMEASUREMENTREQUEST  
 

(37),


nEIGHBOURINGCELLMEASUREMENTRESPONSE  
 

(38),


nEIGHBOURINGCELLMEASUREMENTFAILURE  
 

(39)


-- etc.


}


(1 .. 255)

DDMode ::= INTEGER {fdd(0), tdd(1)} (0..1)

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

--

-- Table row definitions.

--

-- RNSAP PDU descriptions. 

--

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

RNSAP-PDUs RNSAP-PDU-DESCR ::= {


fddRadioLinkSetupRequest |


tddRadioLinkSetupRequest ,


-- *** TO BE EXTENDED ***



...
-- Additional PDU descriptions can be added in future

}

-- *** TO BE DEFINED ***

fddRadioLinkSetupRequest RNSAP-PDU-DESCR ::= {


PDU TYPE


FDDRadioLinkSetupRequestPDUType


CRITICALITY 

ignore


MESSAGE ID 

{messageType rADIOLINKSETUPREQUEST, ddMode fdd} 

}

tddRadioLinkSetupRequest RNSAP-PDU-DESCR ::= {


PDU TYPE


TDDRadioLinkSetupRequestPDUType


CRITICALITY 

ignore


MESSAGE ID 

{messageType rADIOLINKSETUPREQUEST, ddMode tdd} 

}

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

--

-- Generic PDU structure. The RNSAP-PDUs table above describes 

-- valid contents for the vid, indication and value fields.

--

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

RNSAP-PDU ::= SEQUENCE {

   messageId    RNSAP-PDU-DESCR.&messageId   ({RNSAP-PDUs}),

   value        RNSAP-PDU-DESCR.&PDUType   ({RNSAP-PDUs}{@messageId})

}

.#END

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

--

-- RNSAP PDU content definitions

--

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

.$RNSAP-PDU-Contents DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


TFCSUL,


TFCSDL,


ScramblingCode,


CCTrCHInformation,


RL-Id,


TransactionID,


S-RNTI,


D-RNTI,


AllowedQueuingTime,


DCHInformation,


DCHID,


DCHCombinationIndicator,


DCHAllocRetentPriority,


DCHFrameHandlingPriority,


TransportFormatSetDL,


TransportFormatSetUL

FROM RNSAP-IEs


EXTENSION 

FROM RNSAP-Extensions


numOfExtensions 

FROM RNSAP-Constants;

-- Definitions of RNSAP PDU content types one by one

FDDRadioLinkSetupRequestPDUType ::= SEQUENCE {


COMPONENTS OF


CommonRadioLinkSetupRequestPDUType,


tfcsUL



TFCSUL,


tfcsDL



TFCSDL,


upLinkScramblingCode

ScramblingCode,


-- do be extended


fddRLSRequExtensions SEQUENCE SIZE (1..16) OF FDDRLSRequExtensionField,


...


}

FDDRLSRequExtensionField ::= SEQUENCE {


extId

EXTENSION.&id  ({FDDRLSRequExtSet}),


criticality
EXTENSION.&criticality  ({FDDRLSRequExtSet}) DEFAULT ignore,


extType

EXTENSION.&ExtensionType  ({FDDRLSRequExtSet}{@extId})
OPTIONAL}

FDDRLSRequExtSet EXTENSION ::= {

   ...}

TDDRadioLinkSetupRequestPDUType ::= SEQUENCE {


COMPONENTS OF


CommonRadioLinkSetupRequestPDUType,


ulCCTrCHId


CCTrCHInformation,


dlCCTrCHId


CCTrCHInformation,


rl-Id



RL-Id,


-- do be extended


tddRLSRequExtensions SEQUENCE SIZE (1..16) OF TDDRLSRequExtensionField,


...


}

TDDRLSRequExtensionField ::= SEQUENCE {


extId

EXTENSION.&id  ({TDDRLSRequExtSet}),


criticality
EXTENSION.&criticality  ({TDDRLSRequExtSet}) DEFAULT ignore,


extType

EXTENSION.&ExtensionType  ({TDDRLSRequExtSet}{@extId})
OPTIONAL}

TDDRLSRequExtSet EXTENSION ::= {

   ...}

CommonRadioLinkSetupRequestPDUType ::= SEQUENCE {


transactionID


 TransactionID,


s-rnti



 S-RNTI,


d-rnti  



 D-RNTI

OPTIONAL,


allowedQueuingTime

 AllowedQueuingTime
OPTIONAL,


dchInformation


 DCHInformation,


dchID



 DCHID,


dchCombIndicator


 DCHCombinationIndicator,


dchAllocRetentPriority

 DCHAllocRetentPriority,


dchFrameHandlingPriority
 DCHFrameHandlingPriority,


transportFormatSetDL    
 TransportFormatSetDL,


transportFormatSetUL    
 TransportFormatSetUL


}

-- *** TO BE EXTENDED ***

.#END

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

--

-- RNSAP Information Elements

--

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

.$RNSAP-IEs DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- Definitions of RNSAP IEs one by one

-- *** TO BE DEFINED ***

-- only example definitions!!!!!!

TFCSUL ::= OCTET STRING

TFCSDL ::= OCTET STRING

ScramblingCode ::= OCTET STRING

RL-Id ::= OCTET STRING

TransactionID ::= OCTET STRING

S-RNTI ::= OCTET STRING

D-RNTI ::= OCTET STRING

AllowedQueuingTime ::= OCTET STRING

DCHInformation ::= OCTET STRING

DCHID ::= OCTET STRING

DCHCombinationIndicator ::= OCTET STRING

DCHAllocRetentPriority ::= OCTET STRING

DCHFrameHandlingPriority ::= OCTET STRING

TransportFormatSetDL ::= OCTET STRING

TransportFormatSetUL ::= OCTET STRING

CCTrCHInformation ::= SEQUENCE {


ccTrCHId
CCTrCHID,


tfcs

TFCS


}

CCTrCHID ::= OCTET STRING

TFCS ::= OCTET STRING

.#END

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

--

-- RNSAP EXTENSION definitions

--

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

.$RNSAP-Extensions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


CriticalityType

FROM RNSAP-CommonDataTypes


numOfExtensions 

FROM RNSAP-Constants;

EXTENSION ::= CLASS {


&ExtensionType           ,


&criticality    CriticalityType ,


&id             INTEGER (1..numOfExtensions)


}

.#END

.$RNSAP-CommonDataTypes DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- Definitions of RNSAP IEs one by one

-- *** TO BE DEFINED ***

CriticalityType  ::= ENUMERATED {



ignore (0) ,



reject (1) }

.#END

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

--

-- Constant definitions for RNSAP

--

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

.$RNSAP-Constants DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- Definitions of RNSAP constants one by one


numOfExtensions INTEGER ::= 16

-- *** TO BE DEFINED ***

.#END
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