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1.
Overview

This document compares how BASIC-PER UNALIGNED (Packed Encoding Rules) [1] and CSN.1 (Concrete Syntax Notation One) [2][3] produce transfer syntaxes for different kind of messages. Two RRC messages are used as an example.

In Annex B, comparisons using a message transmitted over RACH are also made.

2.
References

[1]
X.691, ASN.1 Encoding Rules - Specification of packed encoding rules (PER)

[2]
CSN.1 specification, version 2.0.

[3]
TR 25.921. Guidelines and principles for protocol description and error handling

3.
ASN.1 definitions

ASN.1 modules for the examples can be found in the annex A.

3.1.
Selected PDUs

The following two PDUs were used in the example:

· Radio Access Bearer Setup

· Paging Type 1

RadioAccessBearerSetup was selected because it is large and contains optional and multiple IEs (information elements) and data fields. PagingType1 was selected to represent broadcast messages that must be as small as possible. 

The PDUs were specified using ASN.1. PDU structure and message parameter limits were derived from existing documents whenever they were specified. If no parameter limits had been specified arbitrary limits were selected. Therefore the ASN.1 definitions should be seen as examples which show differences between encoding methods.

PDU definitions were specified in a transfer syntax independent fashion.

3.2.
Extensibility

Two variants of the PDUs were specified: with and without new extended IEs. New IEs were added in the end of a message. 

· RadioAccessBearerSetup

· RadioAccessBearerSetup-extended

· PagingType1

· PagingType1-extended

3.3.
Message identification and encapsulation

Three alternatives for message identification and encapsulation were specified:

1. A sequence with an id and value components
(RRC-PDU-variant1)

2. An extensible choice


(RRC-PDU-variant2)

3. A choice with spare components

(RRC-PDU-variant3)

The first alternative is discussed in TR 25.921. There are two ASN.1 definitions for a message: a message structure definition and a message description, which maps a message id to a message structure. The second and third alteranatives use the ASN.1 choice type to encapsulate different messages.

The message container types are such that they may contain values of at least 16 different PDU types.

3.4.
Encoded values

Two different message values were encoded: a small one and a large one. In small values all optional IES were set as absent and in a large value they were set as present.

PER encoding is according to [1].

CSN.1 definitions for the ASN.1 definitions is derived according to the default encoding specified in [3]. 

Value definitions, CSN.1 definitions and listings of encoded values have been sent to the 3GPP TSG RAN WG2 e-mail list and not provided as an annex due to their size.

4.
Results

The following tables list message sizes and how different encoding methods produce control information for different values.

Legend:

Cont.var
Message container variant, see 3.3

Size
Message size in full octets / bits

Msg.ext.ov.h
Message container control information overhead in bits. Includes PDU identification and PDU encapsulation + message level extensibility

IE ext.ov.h
IE extensibility information overhead in bits

pad
Padding within message contents

4.1.
Unextended messages

PER

Cont.

var.
PDU type
Value
Size
Msg.

ext.ov.h.
IE ext.

ov.h.
Pad

1
RadioAccessBearerSetup
small
15 
120
16 
1
9

1
RadioAccessBearerSetup
large
364
2912
24
1
12

1
PagingType1
small
5   
40
16
1
1

1
PagingType1
large
15 
120
16
1
1

2
RadioAccessBearerSetup
small
13
104
4
1
5

2
RadioAccessBearerSetup
large
361
2888
4
1
8

2
PagingType1
small
4
32
4
1
5

2
PagingType1
large
14  
112
4
1
5

3
RadioAccessBearerSetup
small
13  
104
4 
1
5

3
RadioAccessBearerSetup
large
361
2888
4 
1
8

3
PagingType1
small
4  
32
4 
1
8

3
PagingType1
large
14
112
4 
1
5

CSN.1

Cont.

var.
PDU type
Value
Size
Msg.ext. ov.h.
IE ext.

ov.h.
Pad

1
RadioAccessBearerSetup
small
13
104
4 
0
6

1
RadioAccessBearerSetup
large
360 
2880
4 
0
1

1
PagingType1
small
4  
32
4 
0
6

1
PagingType1
large
14
112
4 
0
6

2
RadioAccessBearerSetup
small
N/A1
N/A1
N/A1
N/A1

2
RadioAccessBearerSetup
large
N/A1
N/A1
N/A1
N/A1

2
PagingType1
small
N/A1
N/A1
N/A1
N/A1

2
PagingType1
large
N/A1
N/A1
N/A1
N/A1

3
RadioAccessBearerSetup
small
13
104
4 
0
6

3
RadioAccessBearerSetup
large
360 
2880
4 
0
1

3
PagingType1
small
4
32
4 
0
6

3
PagingType1
large
14
112
4 
0
6

1 TR 25.921 does not specify extensibility for choice types.

The figures are the same for each container variant because TR 25.921 

4.2.
Extended messages, new IEs in the end

PER

Cont.

var
PDU type
Value
Size
Msg.ext.

ov.h.
IE ext.

ov.h.
Pad

1
RadioAccessBearerSetup-extended
small
20
160
16
26
11

1
RadioAccessBearerSetup-extended
large
380
3040
24
26
17

1
PagingType1-extended
small
8
64
16
17
7

1
PagingType1-extended
large
18
144
16
17
3

2
RadioAccessBearerSetup-extended
small
18
144
4 
26
7

2
RadioAccessBearerSetup-extended
large
377
3016
4
26
13

2
PagingType1-extended
small
7
56
4
17
11

2
PagingType1-extended
large
17
136
4
17
7

3
RadioAccessBearerSetup-extended
small
18
144
4 
26
7

3
RadioAccessBearerSetup-extended
large
377
3016
4 
25
13

3
PagingType1-extended
small
7
56
4 
17
11

3
PagingType1-extended
large
17
136
4 
17
7

CSN.1

Cont.

var
PDU type
Value
Size
Msg.ext.

ov.h.
IE ext.

ov.h.
Pad

1
RadioAccessBearerSetup-extended
small
15   
120
4 
2
7

1
RadioAccessBearerSetup-extended
large
373
2984
4 
2
5

1
PagingType1-extended
small
4 
32
4 
1
3

1
PagingType1-extended
large
15 
120
4 
1
7

2
RadioAccessBearerSetup-extended
small
N/A1
N/A1
N/A1
N/A1

2
RadioAccessBearerSetup-extended
large
N/A1
N/A1
N/A1
N/A1

2
PagingType1-extended
small
N/A1
N/A1
N/A1
N/A1

2
PagingType1-extended
large
N/A1
N/A1
N/A1
N/A1

3
RadioAccessBearerSetup-extended
small
15 
120
4 
2
7

3
RadioAccessBearerSetup-extended
large
373
2984
4 
2
5

3
PagingType1-extended
small
4    
32
4 
1
3

3
PagingType1-extended
large
15 
120
4 
1
7

1 TR 25.921 does not specify extensibility for choice types.

5.
Analysis

5.1.
Message sizes

The following graphs show differences between the message sizes.
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1 – Small value

2 – Large value

3 – Small extended value

4 – large extended value

PER produces larger encodings due to its generic extensibility support. CSN.1 encodings minimise/eliminate extensibility information. 

Both PER and CSN.1 produce similar encodings for data values. PER adds padding for some large data fields.

5.2.
Addition of new messages

Two aspects are considered for addition of new messages:

1. What kind of modifications does addition of a new message cause to existing definitions?

2. What kind of overhead does addition cause?

PER

Cont. var
Extensibility
Extensibility overhead

1
New messages can be added without modifications to the message container type.

Number of new messages is limited to the width of the identifier field.
Fixed length id field.

Messages are always encapsulated (An explicit length field precedes message contents so that contents of an unrecognised message can be skipped over). The cost is always similar to those in the examples (16 or 24 bits).

2
New messages can be added to the message container type. 

Number of new messages is unlimited.
Only new additions are encapsulated. 

The cost is 1 bit for old messages and as above (e.g. 16 or 24 bits) for new messages.

3
New messages can be added with controlled modifications to the message container type. 

Number of new messages is limited to the number of spare fields.
Fixed length id field.

Additions are not encapsulated.



CSN.1

Cont.

var
Extensibility
Extensibility overhead

1
New messages can be added without modifications to the message container type.

Number of new messages is limited to the width of the identifier field.
Fixed length id field.

Additions are not encapsulated.



2
N/A
N/A

3
New messages can be added with controlled modifications to the message container type. 

Number of new messages is limited to the number of spare fields.
Fixed length id field.

Additions are not encapsulated.



5.3.
Addition of new IEs in the end of a message

PER

Extensibility
Extensibility overhead

New IEs can be added.

Number of new IEs is not limited.
If no extension is present: 1 bit 

If an extension is present: 1 bit + bit field for presence indication (e.g. 7 bits) + length field for each present extension (e.g. 8 bits per extension)

CSN.1

Extensibility
Extensibility overhead

New IEs can be added.

Number of new IEs is not limited.
One bit per extension.



5.4.
Addition of new data fields within IEs in the middle of a message

The example message do not contain extensions within IE. 
PER

Extensibility
Extensibility overhead

New data fields can be added in the end of IEs.

Number of new data fields is not limited.
If no extension is present: 1 bit 

If an extension is present: 1 bit + bit field for presence indication (e.g. 7 bits) + length field for each present extension (e.g. 8 bits per extension)

CSN.1

Extensibility
Extensibility overhead

N/A 1
N/A

1 TR 25.921 does not specify structural extensibility for IEs and data fields. Solution would be similar to that of PER.

6.
Summary

PER and CSN.1 produce similar encodings. CSN.1 produced encodings are few octets smaller than PER produced due to PER extensibility support.

ANNEX A – ASN.1 modules

· RRC-PDUs

· RRC-Constants

· RRC-CoreNetwork-IEs

· RRC-Other-IEs

· RRC-PhysicalChannel-IEs

· RRC-RAB-IEs

· RRC-TransportChannel-IEs

· RRC-UserEquipment-IEs

· RRC-UTRANMobility-IEs

RRC-PDUs

RRC-PDUs { 0 1 2 -- object identifier to be defined -- } DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

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

--

-- IE parameter types from other modules

--

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

IMPORTS


NAS-BindingInfo

FROM RRC-CoreNetwork-IEs


BCCHModificationInfo

FROM RRC-Other-IEs


FrequencyInfo,


GatedTransmissionControlInfo,


RABReconfSetupRadioLinkList,


SSDTIndicator,


TimeslotInfo,


UL-DPCHPowerControlInfo,


ULChannelInfo

FROM RRC-PhysicalChannel-IEs


RAB-Identity,


RAB-MultiplexingInfo,


RLC-Info,


SetupRAB-InfoList

FROM RRC-RAB-IEs


C-RNTI,


CFN,


PagingRecordList

FROM RRC-UserEquipment-IEs


DRACTransportChannelList,


TFCS,


TFC-Subset,


TransportChannelIdList,


TransportChannelList

FROM RRC-TransportChannel-IEs


URA-UpdateIndicator

FROM RRC-UTRANMobility-IEs;

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

--

-- RRC-PDU-DESCR associates an RRC PDU structure with a PDU

-- identifier.

--

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

RRC-PDU-DESCR ::= CLASS {


&PDUType,


&pduID



INTEGER (0..15) UNIQUE,


&LogicalChannel


LogicalChannel

}

WITH SYNTAX {


PDU TYPE



&PDUType


PDU ID



&pduID


LOGICAL CHANNEL


&LogicalChannel

}

LogicalChannel ::=
ENUMERATED { bCCH, cCCH, dCCH, pCCH, notDef }

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

--

-- RRC PDU descriptions

--

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

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

--

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

-- the valid contents for the id and value fields.

--

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

RRC-PDUs RRC-PDU-DESCR ::= {


radioAccessBearerSetup




|


radioAccessBearerSetup-extended


|


pagingType1






|


pagingType1-extended




|


dummy-1






|


dummy-2






|


...

}

RRC-PDU-variant1 ::= SEQUENCE {


id

RRC-PDU-DESCR.&pduID

({RRC-PDUs}),


value

RRC-PDU-DESCR.&PDUType

({RRC-PDUs}{@id})

}

RRC-PDU-variant2 ::= CHOICE {


radioAccessBearerSetup


RadioAccessBearerSetup,


radioAccessBearerSetup-extended
RadioAccessBearerSetup-extended,


pagingType1




PagingType1,


pagingType1-extended


PagingType1-extended,


dummy-1




Dummy-1,


dummy-2




Dummy-2,


...

}

RRC-PDU-variant3 ::= CHOICE {


radioAccessBearerSetup


RadioAccessBearerSetup,


radioAccessBearerSetup-extended
RadioAccessBearerSetup-extended,


pagingType1




PagingType1,


pagingType1-extended


PagingType1-extended,


dummy-1




Dummy-1,


dummy-2




Dummy-2,


spare7




NULL,


spare8




NULL,

      spare9                           
NULL,

      spare10                            
NULL,

      spare11                            
NULL,

      spare12                            
NULL,

      spare13                            
NULL,

      spare14                            
NULL,

      spare15                            
NULL

}

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

--

-- PAGING TYPE 1

--

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

pagingType1 RRC-PDU-DESCR ::= {


PDU TYPE



PagingType1


PDU ID



2 


LOGICAL CHANNEL 


{ pCCH }

}

PagingType1 ::= SEQUENCE {

  -- User equipment IEs


pagingRecordList


PagingRecordList,

  -- Other IEs


bcchModificationInfo

BCCHModificationInfo
OPTIONAL, --FFS


...

}

pagingType1-extended RRC-PDU-DESCR ::= {


PDU TYPE



PagingType1-extended


PDU ID



3 


LOGICAL CHANNEL 


{ pCCH }

}

PagingType1-extended ::= SEQUENCE {

  -- User equipment IEs


pagingRecordList


PagingRecordList,

  -- Other IEs


bcchModificationInfo

BCCHModificationInfo
OPTIONAL, --FFS


... ,

  -- Extended IEs


smallExtension


SmallExtension

OPTIONAL

}

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

--

-- RADIO ACCESS BEARER SETUP

--

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

radioAccessBearerSetup RRC-PDU-DESCR ::= {


PDU TYPE



RadioAccessBearerSetup


PDU ID



0 


LOGICAL CHANNEL


{ dCCH }

}

RadioAccessBearerSetup ::= SEQUENCE {

  -- Core network IEs


nas-BindingInfo


NAS-BindingInfo,

  -- User equipment IEs


activationTime


CFN


        
OPTIONAL,


c-RNTI



C-RNTI


       
OPTIONAL,

  -- Radio access bearer IEs


newRAB-Identity


RAB-Identity,


newRLC-Info



RLC-Info,


newRAB-MultiplexingInfo

RAB-MultiplexingInfo,


setupRAB-InfoList


SetupRAB-InfoList
        
OPTIONAL,

  -- Transport channel IEs


ul-TFCS



TFCS


        
OPTIONAL,


dl-TFCS



TFCS


        
OPTIONAL,


ul-TFC-Subset


TFC-Subset

        
OPTIONAL,


ul-RemovedTransChList

TransportChannelIdList
      
OPTIONAL,


ul-AddReconfTransChList

TransportChannelList
      
OPTIONAL,


ul-DRACTransChList

DRACTransportChannelList
OPTIONAL,


dl-RemovedTransChList

TransportChannelIdList

OPTIONAL,


dl-AddReconfTransChList

TransportChannelList
      
OPTIONAL,

  -- Physical channel IEs


ul-DPCHPowerControlInfo

UL-DPCHPowerControlInfo

OPTIONAL,


frequencyInfo


FrequencyInfo


OPTIONAL,


ulChannelInfo


ULChannelInfo


OPTIONAL,


ul-TimeslotInfo


TimeslotInfo


OPTIONAL,


rabSetupRadioLinkList

RABReconfSetupRadioLinkList
OPTIONAL,


dl-TimeslotInfo


TimeslotInfo


OPTIONAL,


ssdtIndicator


SSDTIndicator


OPTIONAL,


gatedTransmissionControlInfo
GatedTransmissionControlInfo
OPTIONAL,


...



}

radioAccessBearerSetup-extended RRC-PDU-DESCR ::= {


PDU TYPE



RadioAccessBearerSetup-extended


PDU ID



1 -- 34


LOGICAL CHANNEL


{ dCCH }

}

RadioAccessBearerSetup-extended ::= SEQUENCE {

  -- Core network IEs


nas-BindingInfo


NAS-BindingInfo,

  -- User equipment IEs


activationTime


CFN




OPTIONAL,


c-RNTI



C-RNTI



OPTIONAL,

  -- Radio access bearer IEs


newRAB-Identity


RAB-Identity,


newRLC-Info



RLC-Info,


newRAB-MultiplexingInfo

RAB-MultiplexingInfo,


setupRAB-InfoList


SetupRAB-InfoList


OPTIONAL,

  -- Transport channel IEs


ul-TFCS



TFCS




OPTIONAL,


dl-TFCS



TFCS




OPTIONAL,


ul-TFC-Subset


TFC-Subset



OPTIONAL,


ul-RemovedTransChList

TransportChannelIdList

OPTIONAL,


ul-AddReconfTransChList

TransportChannelList

OPTIONAL,


ul-DRACTransChList

DRACTransportChannelList 
OPTIONAL,


dl-RemovedTransChList

TransportChannelIdList

OPTIONAL,


dl-AddReconfTransChList

TransportChannelList

OPTIONAL,

  -- Physical channel IEs


ul-DPCHPowerControlInfo

UL-DPCHPowerControlInfo

OPTIONAL,


frequencyInfo


FrequencyInfo


OPTIONAL,


ulChannelInfo


ULChannelInfo


OPTIONAL,


ul-TimeslotInfo


TimeslotInfo


OPTIONAL,


rabSetupRadioLinkList

RABReconfSetupRadioLinkList 
OPTIONAL,


dl-TimeslotInfo


TimeslotInfo


OPTIONAL,


ssdtIndicator


SSDTIndicator


OPTIONAL,


gatedTransmissionControlInfo
GatedTransmissionControlInfo 
OPTIONAL,


... ,


largeExtension


LargeExtension


OPTIONAL,


smallExtension


SmallExtension


OPTIONAL

}

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

--

-- Dummy message structures

--

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

dummy-1 RRC-PDU-DESCR ::= {


PDU TYPE



Dummy-1


PDU ID



4


LOGICAL CHANNEL


{ dCCH }

}

dummy-2 RRC-PDU-DESCR ::= {


PDU TYPE



Dummy-2


PDU ID



5


LOGICAL CHANNEL


{ dCCH }

}

Dummy-1 ::= SEQUENCE {}

Dummy-2 ::= SEQUENCE {}

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

LargeExtension ::= SEQUENCE {


foo
SEQUENCE {




a1
INTEGER (0..10),




a2
INTEGER (0..4) 




OPTIONAL,




a3
SEQUENCE (SIZE (1..10)) OF INTEGER (0..127) OPTIONAL


},


bar
SEQUENCE {




b1
INTEGER (0..10),




b2
INTEGER (0..4) 




OPTIONAL


} OPTIONAL

}

SmallExtension ::= SEQUENCE {


foo
BOOLEAN,


bar
INTEGER (0..10) OPTIONAL

}

END

RRC-Constants 

RRC-Constants DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- **TODO**

maxAccessSlotCount

INTEGER
::= 8

-- **TODO**

maxAffectedRABCount

INTEGER
::= 8

-- **TODO**

maxCombinationCount

INTEGER
::= 8

-- **TODO**

maxDCH-In-CCTrCh-Count

INTEGER
::= 8

-- **TODO**

maxDCH-TransChCount

INTEGER
::= 8

-- **TODO**

maxDPCHCount


INTEGER
::= 8

-- **TODO**

maxDPDCHCount


INTEGER
::= 8

-- **TODO**

maxFACHCount


INTEGER
::= 8

-- **TODO**

maxNASBindingInfoSize

INTEGER
::= 64

-- **TODO**

maxPagedUECount 


INTEGER
::= 4

-- **TODO**

maxPCHCount 


INTEGER
::= 8

-- **TODO**

maxPreambleSignatureCount
INTEGER
::= 8

-- **TODO**

maxPreambleSpreadCodeCount
INTEGER
::= 8

-- **TODO**

maxRACHCount 


INTEGER
::= 8

-- **TODO**

maxRLCount 



INTEGER
::= 8

-- **TODO**

maxTFC-Count


INTEGER
::= 8

-- **TODO**

maxTransportChannelCount
INTEGER
::= 8

END

RRC-CoreNetwork-IEs

RRC-CoreNetwork-IEs DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


maxNASBindingInfoSize

FROM RRC-Constants;

-- **TODO**

CNDomainIdentity ::=

ENUMERATED {ip, pstn-isdn, spare1, spare2 }

-- **TODO**

NAS-BindingInfo ::=

OCTET STRING (SIZE (1..maxNASBindingInfoSize))

END

RRC-Other-IEs 

RRC-Other-IEs DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- **TODO**

BCCHModificationInfo ::= 
SEQUENCE {


bcchModificationType            BCCHModificationType,


modificationTime                ModificationTime

}

-- **TODO**

BCCHModificationType ::= 
ENUMERATED { spare1, spare2 }

-- **TODO**

ModificationTime ::= 

INTEGER (0..1023)

END

RRC-PhysicalChannel-IEs

RRC-PhysicalChannel-IEs DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


maxAccessSlotCount,


maxDPCHCount,


maxDPDCHCount,


maxFACHCount,


maxPCHCount,


maxPreambleSignatureCount,


maxPreambleSpreadCodeCount,


maxRACHCount,


maxRLCount

FROM RRC-Constants;

-- **TODO**

AccessSlot 

::=


INTEGER (0..1023)

AccessSlotList 
::=


SEQUENCE (SIZE(1..maxAccessSlotCount)) OF








AccessSlot

ASUAddRadioLink 
::=


DL-RadioLink (WITH COMPONENTS {


primaryCCPCHInfo



PRESENT,


dl-DPCHInfo




PRESENT,


secondaryCCPCHInfo


ABSENT,


secondaryFACH-CCPCHInfo


ABSENT,


secondaryPCH-CCPCHInfo


ABSENT

})

-- **TODO**

ChipRate 

::=


INTEGER (0..1023)

-- **TODO**

Decibel 

::=


INTEGER (0..1023)

-- **TODO**

DL-ChannelizationCode ::=

INTEGER (0..1023)

-- **TODO**

DL-ChannelizationCodeList ::=

SEQUENCE (SIZE(1..maxDPCHCount)) OF








DL-ChannelizationCode

-- **TODO**

DL-DPCHInfo ::=



SEQUENCE {


dl-ScramblingCode



DL-ScramblingCode

OPTIONAL,


dl-ChannelizationCodeList

DL-ChannelizationCodeList

}

DL-HORadioLink ::=


ASUAddRadioLink


DL-HORadioLinkList ::=


SEQUENCE (SIZE (1..maxRLCount)) OF








DL-HORadioLink

DL-RadioLink ::= 



SEQUENCE {


primaryCCPCHInfo



PrimaryCCPCHInfo

OPTIONAL,


dl-DPCHInfo




DL-DPCHInfo


OPTIONAL,


secondaryCCPCHInfo


SecondaryCCPCHInfo
OPTIONAL,


secondaryFACH-CCPCHInfo


SecondaryCCPCHInfo
OPTIONAL,


secondaryPCH-CCPCHInfo


SecondaryCCPCHInfo
OPTIONAL

}

-- **TODO**

DL-ScramblingCode ::=


INTEGER (0..1023)

-- **TODO**

DPCCH-ChannelizationCode ::=

INTEGER (0..1023)

-- **TODO**

DPDCH-ChannelizationCode ::=

INTEGER (0..1023)

DPDCH-ChannelizationCodeList ::=
SEQUENCE (SIZE(1..maxDPDCHCount)) OF








DPDCH-ChannelizationCode

-- **TODO**

DuplexDistance ::=


INTEGER (0..1023)

-- **TODO**

FrequencyInfo ::=



SEQUENCE {


frequencyNumber



FrequencyNumber,


duplexDistance



DuplexDistance

OPTIONAL,


chipRate




ChipRate


OPTIONAL,


mode





Mode



OPTIONAL

}

-- **TODO**

FrequencyNumber ::=


INTEGER (0..1023)

-- **TODO**

GatingActivationTime ::=

INTEGER (0..1023)

-- **TODO**

GatingPattern ::=



ENUMERATED { periodical, random }

-- **TODO**

GatingRate ::=



ENUMERATED { none, half, quarter, eighth }

-- FFS

GatedTransmissionControlInfo ::=
SEQUENCE {


gatingPattern



GatingPattern,




gatingRate




GatingRate,


gatingActivationTime


GatingActivationTime

}

Mode ::=




ENUMERATED { fDD, tDD }

-- **TODO**

PRACHInfo ::=



SEQUENCE {


accessSlotList



AccessSlotList,


preambleSpreadingCodeList

PreambleSpreadingCodeList,


preambleSignatureList


PreambleSignatureList

}

-- **TODO**

PRACHPowerControlInfo ::=

SEQUENCE {


ul-TargetSIR



UL-TargetSIR,


primaryCCPCH-DL-TX-Power

PrimaryCCPCH-DL-TX-Power,


ul-Interference



UL-Interference


-- "Constant value" is not defined, meaning unclear.

}

-- **TODO**

PreambleSignature ::=


INTEGER (0..1023)

PreambleSignatureList ::=

SEQUENCE (SIZE(1..maxPreambleSignatureCount)) OF








PreambleSignature

-- **TODO**

PreambleSpreadingCode ::=

INTEGER (0..1023)

PreambleSpreadingCodeList ::=

SEQUENCE (SIZE(1..maxPreambleSpreadCodeCount)) OF








PreambleSpreadingCode

-- **TODO**

PrimaryCCPCH-DL-TX-Power ::=

INTEGER (0..1023)

PrimaryCCPCHInfo ::=


SEQUENCE {


dl-ScramblingCode


DL-ScramblingCode

}

RABReconfSetupRadioLink ::= 

DL-RadioLink (WITH COMPONENTS {


primaryCCPCHInfo



OPTIONAL,


dl-DPCHInfo




OPTIONAL,


secondaryCCPCHInfo


OPTIONAL,


secondaryFACH-CCPCHInfo


ABSENT,


secondaryPCH-CCPCHInfo


ABSENT

})

RABReconfSetupRadioLinkList ::=
SEQUENCE (SIZE(1..maxRLCount)) OF








RABReconfSetupRadioLink

RACH-SysInfo ::=



SEQUENCE {


frequencyInfo



FrequencyInfo


OPTIONAL,


prach-Info




PRACHInfo

}

RACH-SysInfoList ::=


SEQUENCE (SIZE(1..maxRACHCount)) OF








RACH-SysInfo

RRCSetupRadioLinkList ::=

RABReconfSetupRadioLinkList

SecondaryCCPCHInfo ::=


SEQUENCE {


dl-ScramblingCode



DL-ScramblingCode


OPTIONAL,


dl-channelizationCode


DL-ChannelizationCode

}

-- **TODO**

SSDTIndicator ::=



ENUMERATED { initiated, terminated }

-- **TODO**

TimeslotInfo ::=



INTEGER (0..1023)

-- **TODO**

UL-DPCHInfo ::=



SEQUENCE {


ul-ScramblingCode



UL-ScramblingCode,


dpcch-ChannelizationCode

DPCCH-ChannelizationCode,
-- FFS


dpdch-ChannelizationCodeList

DPDCH-ChannelizationCodeList

}

UL-DPCHPowerControlInfo ::=

Decibel

-- **TODO**

UL-Interference ::=


INTEGER (0..1023)

-- **TODO**

UL-ScramblingCode ::=


INTEGER (0..1023)

-- **TODO**

UL-TargetSIR ::=



INTEGER (0..1023)

ULChannelInfo ::=



CHOICE {


ul-DPCHInfo



UL-DPCHInfo,


prachInfo



PRACHInfo

}


END

RRC-RAB-IEs 

RRC-RAB-IEs DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


maxAffectedRABCount,


maxTransportChannelCount

FROM RRC-Constants


TransportChannelIdentity

FROM RRC-TransportChannel-IEs


Millisecond

FROM RRC-UserEquipment-IEs;

-- **TODO**

LogicalChannelIdentity ::=

INTEGER (0..1023)

-- **TODO**

MAC-LogicalChannelPriority ::=
INTEGER (0..1023)

-- **TODO**

RAB-Identity ::=



INTEGER (0..1023)

RAB-Info ::=



SEQUENCE {


rab-Identity



RAB-Identity


OPTIONAL,


rlc-Info




RLC-Info



OPTIONAL,


rab-MultiplexingInfo


RAB-MultiplexingInfo

OPTIONAL

}

RAB-MultiplexingInfo ::=

SEQUENCE (SIZE (1..maxTransportChannelCount)) OF








RABMultiplexingOption

RABMultiplexingOption ::= 

SEQUENCE {


ul-TransportChannelIdentity

TransportChannelIdentity

OPTIONAL,


ul-LogicalChannelIdentity

LogicalChannelIdentity

OPTIONAL,


mac-LogicalChannelPriority

MAC-LogicalChannelPriority

OPTIONAL,


dl-TransportChannelIdentity

TransportChannelIdentity

OPTIONAL,


dl-LogicalChannelIdentity

LogicalChannelIdentity

OPTIONAL

}

-- **TODO**

RLC-Info ::=



SEQUENCE {


ul-RLC-Mode




RLC-Mode,


ul-RLC-InSequence



BOOLEAN



OPTIONAL,


ul-RLC-PDUSize



RLC-PDUSize



OPTIONAL,



-- NOTE: for the IE above optional is in my opinion a better choice than conditional.


ul-RLC-TransWindowSize


RLC-TransWindowSize

OPTIONAL,


ul-RLC-RetransmissionInfo

RLC-RetransmissionInfo,


dl-RLC-Mode




RLC-Mode,


dl-RLC-InSequence



BOOLEAN



OPTIONAL,


dl-RLC-PDUSize



RLC-PDUSize,


dl-RLC-TransWindowSize


RLC-TransWindowSize

OPTIONAL,


dl-RLC-RetransmissionInfo

RLC-RetransmissionInfo

OPTIONAL

}

RLC-Mode ::=



ENUMERATED { acknowledged, unacknowledged, transparent }

-- **TODO**

RLC-PDUSize ::=



INTEGER (0..1023)

-- **TODO**

RLC-RetransmissionInfo ::=

SEQUENCE {


maxNumberOfRetransmits


INTEGER (0..31),


timerValues




TimerValues

}

-- **TODO**

RLC-TransWindowSize ::=


INTEGER (0..255)

SetupRAB-Info ::=



RAB-Info (WITH COMPONENTS {


rab-Identity



PRESENT,


rlc-Info




ABSENT,


rab-MultiplexingInfo


PRESENT

})

-- **TODO**

SetupRAB-InfoList ::=


SEQUENCE (SIZE(1..maxAffectedRABCount)) OF








SetupRAB-Info

-- **TODO**

TimerValues ::=



SEQUENCE {


timer1value




Millisecond,


timer2value




Millisecond

}

END

RRC-TransportChannel-IEs 

RRC-TransportChannel-IEs DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


maxCombinationCount,


maxDCH-In-CCTrCh-Count,


maxTFC-Count,


maxTransportChannelCount

FROM RRC-Constants


Millisecond

FROM RRC-UserEquipment-IEs;

-- **TODO**

CodingType ::=



ENUMERATED { reedSolomon, turbo, spare1, spare2 }

-- **TODO** , another option would be an enumerated type

ConvolutionalCodeRatio ::=

SEQUENCE {


numerator




INTEGER (0..31),


denominator




INTEGER (0..31)

}

-- **TODO**

CRC-Size ::=



ENUMERATED { b4, b8, b16, b24, spare1, spare2 }

-- Optionalities questionable, specification unclear

DRACTransportChannel ::=

SEQUENCE {


dynamicControl



BOOLEAN


OPTIONAL,


transmissionTimeValidity

Millisecond


OPTIONAL,


retryTimeDuration



Millisecond


OPTIONAL,


silentPeriodDuration


Millisecond


OPTIONAL

}

DRACTransportChannelList ::=

SEQUENCE (SIZE(1..maxTransportChannelCount)) OF








DRACTransportChannel

-- **TODO** , another option would be an enumerated type

ResultingCodeRatio ::=


SEQUENCE {


numerator




INTEGER (0..31),


denominator




INTEGER (0..31)

}

TFC-Subset ::=



BIT STRING (SIZE (1..maxTFC-Count))


-- There should be a way to map a TFC subset to a TFCS, otherwise the bit string


-- approach does not make much sense...the idea is to set the bit to 1 for each


-- applicable TFC in a TFCS.

TFCS ::=




SEQUENCE {


tfs-DynamicPartTable


TFS-DynamicPartTable,


tfs-SemistaticPartList


TFS-SemistaticPartList

}

TFS-DynamicPart ::= 


SEQUENCE {


transportBlockSize


TransportBlockSize,


transportBlockSetSize


TransportBlockSetSize,


transmissionTimeInterval

TransmissionTimeInterval
OPTIONAL

}

TFS-DynamicPartList ::=


SEQUENCE (SIZE(1..maxDCH-In-CCTrCh-Count)) OF








TFS-DynamicPart

TFS-DynamicPartTable ::=

SEQUENCE (SIZE(1..maxCombinationCount)) OF








TFS-DynamicPartList

TFS-SemistaticPart ::= 


SEQUENCE {


transmissionTimeInterval

TransmissionTimeInterval
OPTIONAL,


codingType




CodingType,


convolutionalCodeRatio


ConvolutionalCodeRatio,


resultingCodeRatio


ResultingCodeRatio,


crc-Size




CRC-Size

}

TFS-SemistaticPartList ::=

SEQUENCE (SIZE(1..maxDCH-In-CCTrCh-Count)) OF








TFS-SemistaticPart

-- **TODO**

TransmissionTimeInterval ::=

INTEGER (0..1023)

-- **TODO**

TransportBlockSetSize ::=

INTEGER (0..1023)

-- **TODO**

TransportBlockSize ::=


INTEGER (0..1023)

TransportChannel ::=


SEQUENCE {


transportChannelIdentity

TransportChannelIdentity,


transportFormatSet


TransportFormatSet

}

-- **TODO**

TransportChannelIdentity ::=

INTEGER (0..255)

TransportChannelIdList ::=

SEQUENCE (SIZE (1..maxTransportChannelCount)) OF








TransportChannelIdentity

TransportChannelList ::=

SEQUENCE (SIZE (1..maxTransportChannelCount)) OF








TransportChannel

TransportFormatSet ::=


SEQUENCE {


tfs-DynamicPart



TFS-DynamicPart,


tfs-SemistaticPart


TFS-SemistaticPart

}

END

RRC-UserEquipment-IEs 

RRC-UserEquipment-IEs DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


maxDCH-TransChCount,


maxPagedUECount,


maxRLCount

FROM RRC-Constants


CNDomainIdentity

FROM RRC-CoreNetwork-IEs;

-- **TODO**

C-RNTI ::=




INTEGER (0..1023)

-- **TODO**

CFN ::= 




INTEGER (0..1023)

-- CFN = Connection Frame Number

CN-PagingInfo ::=



SEQUENCE {


pagingCause




PagingCause,


cnDomainIdentity



CNDomainIdentity

}

ConnectedModeID ::=


SEQUENCE {


s-RNTI




S-RNTI,


sRNCIdentity



SRNCIdentity

}

-- **TODO**

IMSI ::=                        
INTEGER (0..65535)

-- **TODO**

Millisecond ::=



INTEGER (0..511)

-- **TODO**

P-TMSI ::=




INTEGER (0..65535)

PagedUE-Identity ::=


CHOICE {


imsi                     

IMSI,


tmsi                      

TMSI,


p-TMSI                       

P-TMSI,


connectedModeID            

ConnectedModeID

}

-- **TODO**

PagingCause ::=



ENUMERATED { 








spare1, 








spare2, 








spare3, 








spare4 







}

PagingOriginator ::=


CHOICE {


utran





NULL,


cn





CN-PagingInfo

}

-- **TODO**

PagingRecord ::=



SEQUENCE {


pagingOriginator



PagingOriginator,


pagedUE-Identity



PagedUE-Identity

}

PagingRecordList ::=


SEQUENCE (SIZE(1..maxPagedUECount)) OF








PagingRecord

-- **TODO**

S-RNTI ::=




INTEGER (0..1023)

-- **TODO**

SRNCIdentity ::=



INTEGER (0..1023)

-- **TODO**

TMSI ::=




INTEGER (0..65535)

END

RRC-UTRANMobility-IEs 

RRC-UTRANMobility-IEs DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

URA-UpdateIndicator ::= 
BOOLEAN

END

