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Introduction

This document describes a means of simplifying the ASN.1 used in the definition of messages, thereby keeping the message definition abstract.  It also describes a means of using ASN.1 in an ECN module along with PER to effect efficient encodings.  This provides a legible way for describing the IEs, while providing a compact encoding that utilizes ECN.

It is strongly recommended that this suggestion and all other suggestions that affect the ASN.1 for the purpose of making it more abstract be deferred to RAN 2000 so that RAN 1999 becomes stable.

Case study

The present state (Alternative 0)

Tabular description

The different concerned IE are recopied hereafter :

Extract from 10.3.5.3
Bit mode RLC size info
Information Element/Group name
Need
Multi
Type and reference
Semantics description

CHOICE Bit mode RLC size
MP




>Size type 1



1 bit granularity

>>Size part 1
MP

Integer(1..127)
in bits

>Size type 2



8 bit granularity

>>Size part 1
MP

Integer(128..248 by step of 8)
in bits

>>Size part 2
OP

Integer (1..7)
Bits added to size part 1.

>Size type 3



16 bit granularity

>>Size part 1
MP

Integer(256..1008 by step of 16)
in bits

>>Size part 2
OP

Integer (1..15)
Bits added to size part 1.

>Size type 4



64 bit granularity

>>Size part 1
MP

Integer(1024..4992 by step of 64)
in bits

>>Size part 2
OP

Integer (1..63)
Bits added to size part 1.

Extract from 10.3.5.10
Octet mode RLC size info type1
Information Element/Group name
Need
Multi
Type and reference
Semantics description

CHOICE Octet mode RLC size
MP




>Size type 1



8 bit granularity

>>Size Part 1
MP

Integer (16..264 by step of 8)


>Size type 2



32 bit granularity

>>Size Part 1
MP

Integer (272..1008 by step of 32)


>>Size Part 2
OP

Integer (1..3)
Octets added to size part 1.

>Size type 3



64 bit granularity

>>Size Part 1
MP

Integer(1040..4944 by step of 64)


>>Size Part 2
OP

Integer (1..7)
Octets added to size part 1.

Extract from 10.3.5.11
Octet mode RLC size info type2

Information Element/Group name
Need
Multi
Type and reference
Semantics description

CHOICE Transport block size
MP




>Size type 1


Integer(48..296 by step of 8)
In bits

>Size type 2


Integer(312..1320 by step of 16)
In bits

>Size type 3


Integer(1384..4968 by step of 64)
In bits

Those three constructions are referred to only in the ‘Transport Format Set’ IE.

Extracts from 10.3.5.20
Transport Format Set

>>>Number of Transport blocks 
MP

Integer(0..4095)
Note

>>>CHOICE RLC mode
OP




>>>> Bit mode RLC size info


Bit mode RLC size info 10.3.5.3
The RLC entity mapped to this transport channels can generate bit specific RLC PDU sizes

>>>> Octet mode RLC size info type1


Octet mode RLC size info type1 10.3.5.10
The RLC entity mapped to this transport channels can only generate octet aligned RLC PDU sizes

...

>>>Number of Transport blocks 
MP

Integer(0..4095)
Note

>>>CHOICE mode
MP




>>>>FDD





>>>>>Octet mode RLC size info type2
OP

Octet mode RLC size info type2 10.3.5.11


>>>>TDD





>>>>>CHOICE RLC mode
OP




>>>>>>Bit mode RLC size info


Bit mode RLC size info 10.3.5.3


>>>>>>Octet mode RLC size info type1


Octet mode RLC size info type1 10.3.5.10


For somebody looking from the semantics point of view, i.e., how is the information used to modify the behaviour of the receiver, what is described is clearly a detailed transfer syntax, and not the description of an object limited to its semantics. The described object  is much simpler than the long description above suggests : an integer representing the size of the RLC PDU.

ASN.1 Part

The corresponding ASN.1 description as found in the last version of the ASN.1 part of RRC is as follows :

BitModeRLC-SizeInfo ::=


CHOICE {


sizeType1





INTEGER (1..127),


sizeType2





SEQUENCE {



part1





INTEGER (0..15),



part2





INTEGER (1..7)


OPTIONAL



-- Actual size = (part1 * 8) + 128 + part2


},


sizeType3





SEQUENCE {



part1





INTEGER (0..47),



part2





INTEGER (1..15)


OPTIONAL



-- Actual size = (part1 * 16) + 256 + part2


},


sizeType4





SEQUENCE {



part1





INTEGER (0..62),



part2





INTEGER (1..63)


OPTIONAL



-- Actual size = (part1 * 64) + 1024 + part2


}

}

OctetModeRLC-SizeInfoType1 ::=
CHOICE {


sizeType1





INTEGER (0..31),


-- Actual size = (8 * sizeType1) + 16


sizeType2





SEQUENCE {



part1





INTEGER (0..23),



part2





INTEGER (1..3)



OPTIONAL



-- Actual size = (32 * part1) + 272 + (part2 * 8)


},


sizeType3





SEQUENCE {



part1





INTEGER (0..61),



part2





INTEGER (1..7)



OPTIONAL



-- Actual size = (64 * part1) + 1040 + (part2 * 8)


}

}

OctetModeRLC-SizeInfoType2 ::=
SEQUENCE {


sizeType1





INTEGER (0..31),


-- Actual size = (sizeType1 * 8) + 48


sizeType2





INTEGER (0..63),


-- Actual size = (sizeType2 * 16) + 312


sizeType3





INTEGER (0..56)


-- Actual size = (sizeType3 *64) + 1384

}

DedicatedDynamicTF-Info ::=

SEQUENCE {


numberOfTransportBlocks


NumberOfTransportBlocks,


rlcMode





CHOICE {



bitMode






BitModeRLC-SizeInfo,



octetModeType1




OctetModeRLC-SizeInfoType1


}













OPTIONAL

}

CommonDynamicTF-Info ::=

SEQUENCE {


numberOfTransportBlocks


NumberOfTransportBlocks,


modeSpecificInfo



CHOICE {



fdd






SEQUENCE {




octetModeRLC-SizeInfoType2

OctetModeRLC-SizeInfoType2



},



tdd






SEQUENCE {




commonTDD-Choice



CHOICE {





bitModeRLC-SizeInfo


BitModeRLC-SizeInfo,





octetModeRLC-SizeInfoType1

OctetModeRLC-SizeInfoType1




}











OPTIONAL



}


}

}

Note that the description follows closely the tabular description.

Alternative 1

The first alternative consists in keeping the tabular part fully abstract, and to keep the ASN.1 essentially as in alternative 0. The encoding is PER.

Tabular description

The tabular part reduces to a very simple description : 

10.3.5.4
RLC PDU Size

Information Element/Group name
Needed
Multi
Type and reference
Semantics description

RLC PDU Size
MP

Integer(0..4992)




The reference is simply

RLC PDU Size
MP

RLC PDU Size

10.3.5.4


ASN.1 Part

The ASN.1 part is the same as in alternative 0. Some changes can be made to the grouping and names to align on the tabular :

RLC-SizeType1 ::= CHOICE {



bitMode






BitModeRLC-SizeInfo,



octetModeType1




OctetModeRLC-SizeInfoType1

}

DedicatedDynamicTF-Info ::=

SEQUENCE {


numberOfTransportBlocks


NumberOfTransportBlocks,


rLC-Size






RLC-SizeType1 OPTIONAL

}

RLC-SizeType2 ::= CHOICE {



fdd


SEQUENCE {




octetModeRLC-SizeInfoType2

OctetModeRLC-SizeInfoType2



},



tdd


SEQUENCE {




commonTDD-Choice



CHOICE {





bitModeRLC-SizeInfo


BitModeRLC-SizeInfo,





octetModeRLC-SizeInfoType1

OctetModeRLC-SizeInfoType1




}











OPTIONAL



}

}

CommonDynamicTF-Info ::=

SEQUENCE {


numberOfTransportBlocks


NumberOfTransportBlocks,


rLC-Size






RLC-SizeType2

}

Alternative 2

The tabular is the same as in Alternative 1, and the ASN.1 is maximally abstract. The encoding is decribed as a specialised encoding (here in ASN.1).

ASN.1 Part

The ASN.1 part looks like

DedicatedDynamicTF-Info ::=

SEQUENCE {


numberOfTransportBlocks


NumberOfTransportBlocks,


rLC-Size






INTEGER(0..4992) OPTIONAL

}

CommonDynamicTF-Info ::=

SEQUENCE {


numberOfTransportBlocks


NumberOfTransportBlocks,


rLC-Size






INTEGER(0..4992)

}

The fact that there two different encodings for rLC-Size is masked: it is a transfer syntax problem, and specified as such.

ECN Part

The ECN module is then :

Sample-ECN-Module ENCODING-DEFINITIONS ::=

BEGIN


IMPORTS 



DedicatedDynamicTF-Info.rlcBlockSize, 



CommonDynamicTF-Info.rlcBlockSize

FROM Sample-ASN1-Module;


ASN1PER-Proc ::=



USER-FUNCTION-BEGIN




--<ECN.Encoding PER-UNALIGNED>--

    RLC-SizeType1 ::= CHOICE {



    bitMode






BitModeRLC-SizeInfo,



    octetModeType1




OctetModeRLC-SizeInfoType1


}

    RLC-SizeType2 ::= CHOICE {



fdd


SEQUENCE {




octetModeRLC-SizeInfoType2

OctetModeRLC-SizeInfoType2



},



tdd


SEQUENCE {




commonTDD-Choice
CHOICE {




bitModeRLC-SizeInfo


BitModeRLC-SizeInfo,





octetModeRLC-SizeInfoType1
OctetModeRLC-SizeInfoType1




}











OPTIONAL



}

    }

    BitModeRLC-SizeInfo ::=

CHOICE {

   
    sizeType1





INTEGER (1..127),


    sizeType2





SEQUENCE {



    part1





INTEGER (0..15),



    part2





INTEGER (1..7)


OPTIONAL


    },


    sizeType3





SEQUENCE {



    part1





INTEGER (0..47),



    part2





INTEGER (1..15)


OPTIONAL


    },


    sizeType4





SEQUENCE {



    part1





INTEGER (0..62),



    part2





INTEGER (1..63)


OPTIONAL


    }

    }

    OctetModeRLC-SizeInfoType1 ::=
CHOICE {


    sizeType1





INTEGER (0..31),


    sizeType2





SEQUENCE {



    part1





INTEGER (0..23),



    part2





INTEGER (1..3)



OPTIONAL


    },


    sizeType3





SEQUENCE {



    part1





INTEGER (0..61),



    part2





INTEGER (1..7)



OPTIONAL



    -- Actual size = (64 * part1) + 1040 + (part2 * 8)


    }

    }

    OctetModeRLC-SizeInfoType2 ::=
SEQUENCE {


    sizeType1





INTEGER (0..31),


    sizeType2





INTEGER (0..63),


    sizeType3





INTEGER (0..56)

    }

    USER-FUNCTION-END


    DedicatedDynamicTF-Info.rlcBlockSize ENCODED BY ASN1PER-Proc.RLC-SizeType1
CommonDynamicTF-Info.rlcBlockSize ENCODED BY CSN1Proc.RLC-SizeType2

END

Alternative 3

If we forget compactness, the tabular and ASN.1 are as in the previous example, and PER can be used directly, i.e., the ECN module just indicates PER.

Comparison

Current approach

Advantages (compaction in tabular)

· Compact encoding

· All necessary tools currently exist

Drawbacks include :

· Uselessly cumbersome tabular

· Reference to information in section 8 is difficult

· Cumbersome ASN.1 description

· ASN.1 does not allow a simple expression for test description (setting the value requires to know how it is encoded) , and requires additional manual development just to visualize the true data

Alternative 1 (compaction in ASN.1)

Advantages

· Compact encoding

· Tabular is kept simple and immediately understandable

· Reference to information in section 8 straightforward

· All necessary tools currently exist

Drawbacks include

· Cumbersome ASN.1 description

· ASN.1 does not allow a simple expression for test description (setting the value requires to know how it is encoded), and requires additional manual development just to visualize the true data

Alternative 2 (Compaction in ECN user-function)

Advantages

· Compact encoding

· Tabular is kept simple and immediately understandable

· Reference to information in section 8 straightforward

· ASN.1 is kept simple and immediately understandable

· ASN.1 allows a simple expression for test description

· Requires no notation other than ASN.1 and ECN

Drawbacks include

· Tools that implement ECN do not currently exist

Alternative 3 (No compaction)

Advantages

· Tabular is kept simple and immediately understandable

· Reference to information in section 8 straightforward

· ASN.1 is kept simple and immediately understandable

· ASN.1 allows a simple expression for test description

· All necessary tools currently exist

Drawbacks include

· Not compact

Conclusion

So as to provide a stable RAN 1999 base that does not keep changing, no changes should be made to the ASN.1 at this time unless to fix a defect, and certainly not to make it "more abstract".  However, there may be benefit to making it more abstract for RAN 2000.  For the version of RAN that is to be standardized at the end of 2000 it is recommended that plain ASN.1 be used as much as possible.  Where specialized encodings would prove exceptionally beneficial, plain ECN should be used if possible, and if not possible, then ECN with user-functions that utilize ASN.1 and PER should be used.

