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1 Introduction

This document proposes the usage of ASN.1 as an abstract syntax for the NBAP, RNSAP and RANAP protocol messages, and PER to be used as the encoding rules. As an example this contribution presents ASN.1 based draft abstract syntax for RNSAP messages Radio Link Setup and Radio Link Setup. 

2 Discussion

As was discussed in the previous meeting, Nokia proposed that RAN WG3 should follow the guidelines and principles specified in [1]. The document suggests that the abstract syntax of protocol messages are specified with subset of ASN.1 (compatible with Z.105). It also introduces the different possibilities for protocol encoding. In comparing them, two arguments are used: Compactness and Extensibility. They are generally speaking exclusive alternatives, i.e. the coding can be made more compact with the cost of extensibility and vice versa.

Extensibility is an important argument for any protocol, because it is hard to estimate what additions may be required in the future. Compactness is not as critical as for the terrestrial interfaces as it is e.g. in radio interface where transmission resource is more scarce. Based on these arguments and the evaluation in [1] Nokia’s proposal was to use ASN.1 with PER, which provides very good Extensibility and good Compactness.

Nokia’s proposal to use ASN.1 seemed to be generally acceptable, but Alcatel and Siemens wanted to have more time before taking this decision. In the discussion for the encoding rules, also NEC was asking whether the tabular format would still be included in the specification.

Based on the argumentation that has already been presented, Nokia would like to re-state the proposal to use ASN.1 with PER. As an additional input for this discussion, this contribution presents how the ASN.1 should be structured in RANAP, RNSAP and NBAP specifications, and provides an example ASN.1 coding of some of the approved RNSAP messages. These could already be discussed for RSNAP specification if the usage of ASN.1 is approved.

It should also be noted that the decision on usage of ASN.1 is independent of the decision on the encoding rules, and it is Nokia’s primary concern that decision on the usage of ASN.1 is taken, so that protocol development can continue. If there is no conclusion at this time, the decision on the transfer syntax could also be taken later.

3 Proposals 

Proposal 1:
Subset of ASN.1 is used as the abstract syntax for the RANAP, RNSAP and NBAP protocol messages and their information elements. ASN.1 shall be used according to the guidelines stated in [1].

Proposal 2:
PER (Packed Encoding Rules, X.691) are used for defining the Transfer Syntax of RANAP, RNSAP and NBAP.

Proposal 3:
As a consequence of proposals 1 and 2, the subchapter 9.2 of documents s3.13, s3.23 and s3.33 is proposed to be divided to three parts:

9.2 Information element functional definition and contents


(Contents of current chapter 9.2)

9.3 Message and Information element abstract syntax (with ASN.1)


(ASN.1 definitions for messages and information elements. Similar text than the chapter 5 of this contribution.)

9.4 Message transfer syntax

The transfer syntax of XXXAP messages is derived from the abstract syntax definition according to PER (Packed Encoding Rules, X.691).


(Further information about the details of what options of PER are used are FFS and should be added later.)

4 References

[1]
3GPP TSG RAN WG2 R2.01, Guidelines and Principles for protocol description and error handling.

5 ASN.1 abstract syntax example for RL setup and RL setup response RNSAP messages 

RNSAP-PDUs DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


DCH-Information,


TransportFormatCombinationSet,


ULScramblingCode,


ULChannelisationCodeLengthList,


DLChannelisationCodeLengthList,


RLInformationList,


Uplink-Eb-No-Setpoint,


Uplink-Eb-No-AdjustmentParameters,


MaximumUplink-Eb-No,


MinimumUplink-Eb-No,


DLReferencePower,


RLInformationResponseList

FROM RNSAP-PhysicalChannelParameters;

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

--

-- RNSAP-PDU-DESCR accociates a RNSAP PDU structure with a PDU

-- identifier.

--

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

RNSAP-PDU-DESCR ::= CLASS {


&PDUType,


&pduID


INTEGER (0 .. 63) UNIQUE,


&LogicalProcedure

LogicalProcedure

}

WITH SYNTAX {


PDU TYPE


&PDUType


PDU ID


&pduID


LOGICAL PROCEDURE
&LogicalProcedure

}

LogicalProcedure 

::= ENUMERATED { bASIC, cOMMON, dEDICATED }

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

--

-- Generic PDU structure. The NBAP-PDUs table above describes valid

-- contents for the id and value fields.

--

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

RNSAP-PDU ::= SEQUENCE {


id

RNSAP-PDU-DESCR.&pduID

({RNSAP-PDUs}),


value

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

}

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


radioLinkSetupRequest
|


radioLinkSetupResponse
|


...

}

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

--

-- radioLinkSetupRequest. 

--

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

radioLinkSetupRequest RNSAP-PDU-DESCR ::= {


PDU TYPE


RadioLinkSetupRequest


PDU ID


1


LOGICAL PROCEDURE
{ cOMMON | dEDICATED }

}

RadioLinkSetupRequest ::= SEQUENCE {


transactionID



TransactionID,


s-RNTI




S-RNTI,


dch-Information



DCH-Information,


tfcs-for-UL



TransportFormatCombinationSet,

-- RRC


tfcs-for-DL



TransportFormatCombinationSet,

-- RRC


ulScramblingCode


ULScramblingCode, 



-- RRC


ulChannelisationCodes

ULChannelisationCodeLengthList,


dlChannelisationCodes

DLChannelisationCodeLengthList,


rlInformation



RLInformationList,


uplink-Eb-No-Setpoint

Uplink-Eb-No-Setpoint,



-- FFS


uplink-Eb-No-AdjustmentParameters
Uplink-Eb-No-AdjustmentParameters,
-- FFS


maximumUplink-Eb-No


MaximumUplink-Eb-No,



-- FFS


mimimumUplink-Eb-No


MinimumUplink-Eb-No,



-- FFS


dlReferencePower


DLReferencePower

}

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

--

-- radioLinkSetupResponse. 

--

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

radioLinkSetupResponse RNSAP-PDU-DESCR ::= {


PDU TYPE


RadioLinkSetupResponse


PDU ID


2


LOGICAL PROCEDURE
{ cOMMON | dEDICATED }

}

RadioLinkSetupResponse ::= SEQUENCE {


transactionID



TransactionID,


c-RNTI




C-RNTI,


rlInformationResponse

RLInformationResponseList,


...

}


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

TransactionID ::= INTEGER (0..maxTransactionID)

--**TODO**

maxTransactionID INTEGER ::= 4294967295

--**TODO**

S-RNTI ::= INTEGER (0..1000000)

C-RNTI ::= INTEGER (0..1000000)

END
RNSAP-PhysicalChannelParameters DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

DCH-Information ::= SEQUENCE (SIZE (1 .. max-DCH-Count)) OF DCH-IE

DCH-IE ::= SEQUENCE {


dch-ID

DCH-ID, 


-- RRC


dch-Type

DCH-Type,


tfs-UL

TransportFormatSet,
-- RRC


tfs-DL

TransportFormatSet,
-- RRC


...

}

DCH-ID



::= INTEGER (0..max-DCH-ID)

--**TODO**

DCH-Type



::= ENUMERATED { type1, type2, type3 }

TransportFormatSet 
::= 
SEQUENCE {


dynamicPart


SEQUENCE (SIZE (1..32)) OF TF-DynamicPart,


semiStaticPart


TF-SemiStaticPart

}

TF-DynamicPart 

::=
SEQUENCE {


blockSize



INTEGER (1..20000),     -- bits


blockSetSize


INTEGER (1..160000),    -- bits


timeInterval-for-TDD

SEQUENCE {



timeInterval


TimeInterval
OPTIONAL


}


(CONSTRAINED BY {--Condition(TDD)--})


OPTIONAL

}

TF-SemiStaticPart 
::=
SEQUENCE {


timeInterval-for-FDD

SEQUENCE {



timeInterval


TimeInterval


}


(CONSTRAINED BY {--Condition(FDD)--})


OPTIONAL,


timeInterval-for-TDD

SEQUENCE {



timeInterval


TimeInterval
OPTIONAL


}


(CONSTRAINED BY {--Condition(TDD)--})


OPTIONAL,


channelCoding

   
ChannelCoding,


rateMatching

 
RateMatching

}

ChannelCoding 

::=
CHOICE {


outerCoding

  

ENUMERATED { 








none, 








reedSolomon, 








spare2, 








spare3 







}


--(CONSTRAINED BY {- -Send(none|reedSolomon)- -})


,


outerInterleaving


INTEGER (1..16)


(CONSTRAINED BY {--Send(1..8)--}),


innerCoding



ENUMERATED {








none, 








convolution, 








spare2, 








spare3 







}







,


innerInterleaving


INTEGER (0..15)

}

RateMatching 

::=
CHOICE {


repeat



INTEGER (1..64),


puncture



INTEGER (1..64)

}

TimeInterval 

::= 
INTEGER (1..8)

--**TODO**

TransportFormatCombinationSet ::= SEQUENCE {

}

--**TODO**

DLScramblingCode

::=     INTEGER (0..512)

ULScramblingCode

::=     INTEGER (0..512)

--**TODO**

ULChannelisationCodeLengthList ::= SEQUENCE (SIZE (0..1)) OF ULChannelisationCodeLength

--**TODO**

ULChannelisationCodeLength ::= INTEGER (0..1)

--**TODO**

DLChannelisationCodeLengthList ::= SEQUENCE (SIZE (0..1)) OF DLChannelisationCodeLength

DLChannelisationCodeList ::= SEQUENCE (SIZE (0..1)) OF DLChannelisationCodeLength

--**TODO**

DLChannelisationCodeLength 
::= INTEGER (0..1)

DLChannelisationCode 

::= INTEGER (0..1)

RLInformationList 

::= SEQUENCE (SIZE (1 .. maxRadioInfoCount)) OF RadioLink

--**TODO**

maxRadioInfoCount INTEGER ::= 2

RadioLink ::= SEQUENCE {


radioLinkID


RadioLinkID,
-- RRC


cellID



CellID, 

-- RRC


off




FrameOffset,
-- ??


chipOffset



ChipOffset,


diversityControlField

DiversityControlField 







(CONSTRAINED BY {







-- Condition(size of RLInformationList > 1)







})


-- ??







OPTIONAL,


perchChannel-Ec-Io

PerchChannel-Ec-Io,


...

}

RLInformationResponseList ::= SEQUENCE (SIZE (0..maxRLInformationResponseCount)) OF







RLInformationResponse

maxRLInformationResponseCount INTEGER ::= 1

RLInformationResponse ::= SEQUENCE {


radioLinkID


RadioLinkID,


diversityIndication

DiversityIndication







(CONSTRAINED BY {







-- Condition(size of RLInformationResponseList > 1)







})


-- ??







OPTIONAL,


referenceRadioLinkID

RadioLinkID







(CONSTRAINED BY {







-- Condition(diversityIndication is 'on')







})


-- ??







OPTIONAL,


dlScramblingCode


DLScramblingCode,


dlChannelisationCodes

DLChannelisationCodeList,


dch-InformationResponse

DCH-InformationResponse







(CONSTRAINED BY {







-- Condition(diversityIndication is 'off')







})


-- ??







OPTIONAL,


neighbouringCellInformation
NeighbouringCellInformation OPTIONAL,


...

}

DCH-InformationResponse ::= SEQUENCE (SIZE (1 .. max-DCH-Count)) OF


SEQUENCE {



dch-ID


DCH-ID,



bindingID


BindingID,



transportAddress
TransportAddress, --FFS



...


}

--**TODO**

BindingID ::= SEQUENCE {


...

}

--**TODO**

TransportAddress ::= SEQUENCE {


...

}

NeighbouringCellInformation ::= SEQUENCE {


cellID



CellID
OPTIONAL,


crnc-ID



CRNC-ID
OPTIONAL,


uarfcn



UARFCN,


primary-CCPCH-ScramblingCode
Primary-CCPCH-ScramblingCode,


off




FrameOffset
OPTIONAL,
--??


...

}

--**TODO**

CRNC-ID


::= 
INTEGER (0..1)

--**TODO**

UARFCN


::= 
INTEGER (0..1)

--**TODO**

Primary-CCPCH-ScramblingCode ::= INTEGER (0..1)

--**TODO**

Uplink-Eb-No-Setpoint
::= 
INTEGER (0..1)

--**TODO**

Uplink-Eb-No-AdjustmentParameters
::= 
INTEGER (0..1)

--**TODO**

CellID


::=     BIT STRING (SIZE (4|8))

--**TODO**

RadioLinkID


::=     INTEGER (0..1)

--**TODO**

FrameOffset 

::= SEQUENCE {

}

--**TODO**

ChipOffset


::= INTEGER (0..1)

--**TODO**

DiversityControlField
::= INTEGER (0..1)

DiversityIndication
::= ENUMERATED { on, off }

--**TODO**

PerchChannel-Ec-Io
::= INTEGER (0..1)

--**TODO**

MaximumUplink-Eb-No
::= INTEGER (0..1)

--**TODO**

MinimumUplink-Eb-No
::= INTEGER (0..1)

--**TODO**

DLReferencePower

::= INTEGER (0..10)

--**TODO**

max-DCH-Count INTEGER 
::= 2

--**TODO**

max-DCH-ID INTEGER ::= 2

END







