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Introduction

When new features are included in release 4 specifications, there will be a need to introduce new information elements (or modify existing ones) in the RRC specification [1], to allow configuration of the new features. Until now some general concepts have been agreed on how to introduce new information elements in the new releases [2], but the details have to be discussed in a case by case basis. One of the new features that is going to be included in release 4 is the 1.28 Mcps option of the TDD mode. In this paper we present some examples of information elements needed to support the 1.28 Mcps TDD option, and discuss some possibilities to include these in the RRC specification (especially the ASN.1 part).

New information elements

When a new element is included, it shall be included in the tabular description where it fits most naturally according to the semantics, as specified in [2], in order to keep the tabular description readable. This can not be done in ASN.1 though, because that would change the encoding in different releases causing compatibility problems. Instead, one has to find out in which messages this information element is included, and depending on the message and the criticality of the introduced information element, use the extension mechanisms to define the new element. If the element is included in several messages, each of them has to be adapted accordingly, because the extension mechanisms are defined in the message level. This concept is shown in the examples below.

Example 1: Cell info

For the 1.28 Mcps option, the "Cell info" IE (10.3.7.2 in [1]) has to be updated because of the different timeslot structure as shown in the following table:

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

Cell individual offset
MD

Real(-10..10 by step of 0.5)
In dB

Default value is 0 dB

Used to offset measured quantity value


Reference time difference to cell
OP

Reference time difference to cell 10.3.7.60
In chips.

This IE is absent for serving cell.


CHOICE mode
MP





>FDD






>>Primary CPICH info
OP

Primary CPICH info 10.3.6.60
This IE is absent only if measuring RSSI only (broadband measurement.)


>>Primary CPICH Tx power
OP

Primary CPICH Tx power 10.3.6.61
Required if calculating pathloss.


>>Read SFN indicator
MP

Boolean
TRUE indicates that read of SFN is requested for the target cell


>>TX Diversity Indicator
MP

Boolean



>TDD






>>Primary CCPCH info
MP

Primary CCPCH info 10.3.6.57



>>Primary CCPCH TX power
OP

Primary CCPCH TX power 10.3.6.59



>> Timeslot list
OP
1 to <maxTS>

The UE shall report Timeslot ISCP values according the order of the listed Timeslot numbers


>>>CHOICE TDD mode




Rel-4

>>>>3.84 Mcps




Rel-4

>>>>>Timeslot number
MP

Integer (0...14)
Timeslot numbers, for which the UE shall report Timeslot ISCP


>>>>>Burst Type
MD

Enumerated (Type1, Type2)
Use for Timeslot ISCP measurements only. Default value is "Type1"


>>>>1.28 Mcps




Rel-4

>>>>>Timeslot number
MP

Integer (1..6)

Rel-4

Cell Selection and Re-selection Info
CV-BCHopt

Cell Selection and Re-selection for SIB11/12Info 10.3.2.4
Only when sent in system information.

This IE is absent for serving cell.

For neighbouring cell, if HCS is not used and all the parameters in cell selection and re-selection info are default value, this IE is absent.


For including this change in the ASN.1 code, we have to look in which messages this IE is included. This IE is used in neighbour cell lists to describe the configuration of neighbour cells, and can be included in the system information (System Information Blocks 11 and 12) or in the Measurement Control message.

Cell Info in System Information Blocks

Let us first focus in the system information blocks, and possibilities to update these blocks to include 1.28 Mcps cell info. In the following are the relevant ASN.1 parts describing these messages:

---------------------------------------------------------------------------------------------------

SysInfoType11 ::=




SEQUENCE {



sib12indicator




BOOLEAN,


-- Measurement IEs



fach-MeasurementOccasionInfo
FACH-MeasurementOccasionInfo

OPTIONAL,



measurementControlSysInfo

MeasurementControlSysInfo,


-- Extension mechanism for non- release99 information



nonCriticalExtensions


SEQUENCE {}

}

SysInfoType12 ::=




SEQUENCE {


-- Measurement IEs



fach-MeasurementOccasionInfo
FACH-MeasurementOccasionInfo

OPTIONAL,



measurementControlSysInfo

MeasurementControlSysInfo,


-- Extension mechanism for non- release99 information



nonCriticalExtensions


SEQUENCE {}

}

...

MeasurementControlSysInfo ::=

SEQUENCE {


use-of-HCS






CHOICE
{



hcs-not-used 




SEQUENCE
{




cellSelectQualityMeasure
CHOICE
{





cpich-RSCP



SEQUENCE
{






intraFreqMeasurementSysInfo


IntraFreqMeasurementSysInfo-RSCP
OPTIONAL,






interFreqMeasurementSysInfo


InterFreqMeasurementSysInfo-RSCP
OPTIONAL





},





cpich-Ec-No



SEQUENCE
{






intraFreqMeasurementSysInfo


IntraFreqMeasurementSysInfo-ECN0

OPTIONAL,






interFreqMeasurementSysInfo


InterFreqMeasurementSysInfo-ECN0
OPTIONAL





}




},




interRATMeasurementSysInfo

InterRATMeasurementSysInfo-HCS

OPTIONAL



},



hcs-used





SEQUENCE
{




cellSelectQualityMeasure
CHOICE
{





cpich-RSCP



SEQUENCE
{






intraFreqMeasurementSysInfo


IntraFreqMeasurementSysInfo-HCS-RSCP


OPTIONAL,






interFreqMeasurementSysInfo


InterFreqMeasurementSysInfo-HCS-RSCP


OPTIONAL





},





cpich-Ec-No



SEQUENCE
{






intraFreqMeasurementSysInfo


IntraFreqMeasurementSysInfo-HCS-ECN0


OPTIONAL,






interFreqMeasurementSysInfo


InterFreqMeasurementSysInfo-HCS-ECN0


OPTIONAL



}




},




interRATMeasurementSysInfo

InterRATMeasurementSysInfo

OPTIONAL



}


},


trafficVolumeMeasSysInfo


TrafficVolumeMeasSysInfo


OPTIONAL,


ue-InternalMeasurementSysInfo

UE-InternalMeasurementSysInfo

OPTIONAL

}

...

InterFreqMeasurementSysInfo-RSCP ::=
SEQUENCE {


interFreqCellInfoSI-List



InterFreqCellInfoSI-List-RSCP

OPTIONAL

}

InterFreqMeasurementSysInfo-ECN0 ::=

SEQUENCE {


interFreqCellInfoSI-List


InterFreqCellInfoSI-List-ECN0

OPTIONAL

}

InterFreqMeasurementSysInfo-HCS-RSCP ::=

SEQUENCE {


interFreqCellInfoSI-List


InterFreqCellInfoSI-List-HCS-RSCP
OPTIONAL

}

InterFreqMeasurementSysInfo-HCS-ECN0 ::=

SEQUENCE {


interFreqCellInfoSI-List


InterFreqCellInfoSI-List-HCS-ECN0
OPTIONAL

}

IntraFreqMeasurementSysInfo-RSCP ::=
SEQUENCE {


intraFreqMeasurementID



MeasurementIdentity


DEFAULT 1,


intraFreqCellInfoSI-List


IntraFreqCellInfoSI-List-RSCP

OPTIONAL,


intraFreqMeasQuantity



IntraFreqMeasQuantity



OPTIONAL,


intraFreqReportingQuantityForRACH
IntraFreqReportingQuantityForRACH
OPTIONAL,


maxReportedCellsOnRACH



MaxReportedCellsOnRACH



OPTIONAL,


reportingInfoForCellDCH



ReportingInfoForCellDCH



OPTIONAL

}

IntraFreqMeasurementSysInfo-ECN0 ::=

SEQUENCE {


intraFreqMeasurementID



MeasurementIdentity


DEFAULT 1,


intraFreqCellInfoSI-List


IntraFreqCellInfoSI-List-ECN0

OPTIONAL,


intraFreqMeasQuantity



IntraFreqMeasQuantity



OPTIONAL,


intraFreqReportingQuantityForRACH
IntraFreqReportingQuantityForRACH
OPTIONAL,


maxReportedCellsOnRACH



MaxReportedCellsOnRACH



OPTIONAL,


reportingInfoForCellDCH



ReportingInfoForCellDCH



OPTIONAL

}

IntraFreqMeasurementSysInfo-HCS-RSCP ::=
SEQUENCE {


intraFreqMeasurementID



MeasurementIdentity


DEFAULT 1,


intraFreqCellInfoSI-List


IntraFreqCellInfoSI-List-HCS-RSCP
OPTIONAL,


intraFreqMeasQuantity



IntraFreqMeasQuantity



OPTIONAL,


intraFreqReportingQuantityForRACH
IntraFreqReportingQuantityForRACH
OPTIONAL,


maxReportedCellsOnRACH



MaxReportedCellsOnRACH



OPTIONAL,


reportingInfoForCellDCH



ReportingInfoForCellDCH



OPTIONAL

}

IntraFreqMeasurementSysInfo-HCS-ECN0 ::=
SEQUENCE {


intraFreqMeasurementID



MeasurementIdentity


DEFAULT 1,


intraFreqCellInfoSI-List


IntraFreqCellInfoSI-List-HCS-ECN0
OPTIONAL,


intraFreqMeasQuantity



IntraFreqMeasQuantity



OPTIONAL,


intraFreqReportingQuantityForRACH
IntraFreqReportingQuantityForRACH
OPTIONAL,


maxReportedCellsOnRACH



MaxReportedCellsOnRACH



OPTIONAL,


reportingInfoForCellDCH



ReportingInfoForCellDCH



OPTIONAL

}

...

InterFreqCellInfoSI-List-RSCP ::=

SEQUENCE {


removedInterFreqCellList


RemovedInterFreqCellList


OPTIONAL,


newInterFreqCellList



NewInterFreqCellSI-List-RSCP

OPTIONAL

}

InterFreqCellInfoSI-List-ECN0 ::=

SEQUENCE {


removedInterFreqCellList


RemovedInterFreqCellList


OPTIONAL,


newInterFreqCellList



NewInterFreqCellSI-List-ECN0

OPTIONAL

}

InterFreqCellInfoSI-List-HCS-RSCP ::=

SEQUENCE {


removedInterFreqCellList


RemovedInterFreqCellList


OPTIONAL,


newInterFreqCellList



NewInterFreqCellSI-List-HCS-RSCP
OPTIONAL

}

InterFreqCellInfoSI-List-HCS-ECN0 ::=

SEQUENCE {


removedInterFreqCellList


RemovedInterFreqCellList


OPTIONAL,


newInterFreqCellList



NewInterFreqCellSI-List-HCS-ECN0
OPTIONAL

}

IntraFreqCellInfoSI-List-RSCP ::=
SEQUENCE {


removedIntraFreqCellList


RemovedIntraFreqCellList


OPTIONAL,


newIntraFreqCellList



NewIntraFreqCellSI-List-RSCP

}

IntraFreqCellInfoSI-List-ECN0 ::=

SEQUENCE {


removedIntraFreqCellList


RemovedIntraFreqCellList


OPTIONAL,


newIntraFreqCellList



NewIntraFreqCellSI-List-ECN0

}

IntraFreqCellInfoSI-List-HCS-RSCP ::=

SEQUENCE {


removedIntraFreqCellList


RemovedIntraFreqCellList


OPTIONAL,


newIntraFreqCellList



NewIntraFreqCellSI-List-HCS-RSCP

}

IntraFreqCellInfoSI-List-HCS-ECN0 ::=

SEQUENCE {


removedIntraFreqCellList


RemovedIntraFreqCellList


OPTIONAL,


newIntraFreqCellList



NewIntraFreqCellSI-List-HCS-ECN0

}

...

RemovedInterFreqCellList ::=

CHOICE {


removeAllInterFreqCells



NULL,


removeSomeInterFreqCells


SEQUENCE (SIZE (1..maxCellMeas)) OF












InterFreqCellID,


removeNoInterFreqCells



NULL

}

RemovedIntraFreqCellList ::=

CHOICE {


removeAllIntraFreqCells



NULL,


removeSomeIntraFreqCells


SEQUENCE (SIZE (1..maxCellMeas)) OF












IntraFreqCellID,


removeNoIntraFreqCells



NULL

}

NewInterFreqCellSI-List-ECN0 ::=


SEQUENCE (SIZE (1..maxCellMeas)) OF











NewInterFreqCellSI-ECN0

NewInterFreqCellSI-List-HCS-RSCP ::=


SEQUENCE (SIZE (1..maxCellMeas)) OF











NewInterFreqCellSI-HCS-RSCP

NewInterFreqCellSI-List-HCS-ECN0 ::=


SEQUENCE (SIZE (1..maxCellMeas)) OF











NewInterFreqCellSI-HCS-ECN0

NewInterFreqCellSI-List-RSCP ::=

SEQUENCE (SIZE (1..maxCellMeas)) OF











NewInterFreqCellSI-RSCP

NewIntraFreqCellSI-List-RSCP ::=

SEQUENCE (SIZE (1..maxCellMeas)) OF












NewIntraFreqCellSI-RSCP

NewIntraFreqCellSI-List-ECN0 ::=

SEQUENCE (SIZE (1..maxCellMeas)) OF











NewIntraFreqCellSI-ECN0

NewIntraFreqCellSI-List-HCS-RSCP ::=
SEQUENCE (SIZE (1..maxCellMeas)) OF











NewIntraFreqCellSI-HCS-RSCP

NewIntraFreqCellSI-List-HCS-ECN0 ::=
SEQUENCE (SIZE (1..maxCellMeas)) OF











NewIntraFreqCellSI-HCS-ECN0

...

NewInterFreqCellSI-RSCP ::=



SEQUENCE {


interFreqCellID





InterFreqCellID





OPTIONAL,


frequencyInfo





FrequencyInfo





OPTIONAL,


cellInfo






CellInfoSI-RSCP

}

NewInterFreqCellSI-ECN0 ::=



SEQUENCE {


interFreqCellID





InterFreqCellID





OPTIONAL,


frequencyInfo





FrequencyInfo





OPTIONAL,


cellInfo






CellInfoSI-ECN0

}

NewInterFreqCellSI-HCS-RSCP ::=



SEQUENCE {


interFreqCellID





InterFreqCellID





OPTIONAL,


frequencyInfo





FrequencyInfo





OPTIONAL,


cellInfo






CellInfoSI-HCS-RSCP

}

NewInterFreqCellSI-HCS-ECN0 ::=



SEQUENCE {


interFreqCellID





InterFreqCellID





OPTIONAL,


frequencyInfo





FrequencyInfo





OPTIONAL,


cellInfo






CellInfoSI-HCS-ECN0

}

NewIntraFreqCellSI-RSCP ::=



SEQUENCE {


intraFreqCellID





IntraFreqCellID





OPTIONAL,


cellInfo






CellInfoSI-RSCP

}

NewIntraFreqCellSI-ECN0 ::=


SEQUENCE {


intraFreqCellID





IntraFreqCellID





OPTIONAL,


cellInfo






CellInfoSI-ECN0

}

NewIntraFreqCellSI-HCS-RSCP ::=

SEQUENCE {


intraFreqCellID





IntraFreqCellID





OPTIONAL,


cellInfo






CellInfoSI-HCS-RSCP

}

NewIntraFreqCellSI-HCS-ECN0 ::=

SEQUENCE {


intraFreqCellID





IntraFreqCellID





OPTIONAL,


cellInfo






CellInfoSI-HCS-ECN0

}

...

CellInfoSI-RSCP ::=




SEQUENCE {


cellIndividualOffset



CellIndividualOffset

 

DEFAULT 0,


referenceTimeDifferenceToCell

ReferenceTimeDifferenceToCell

OPTIONAL,


modeSpecificInfo




CHOICE {



fdd








SEQUENCE {




primaryCPICH-Info




PrimaryCPICH-Info


OPTIONAL,




primaryCPICH-TX-Power



PrimaryCPICH-TX-Power

OPTIONAL,




readSFN-Indicator




BOOLEAN,




tx-DiversityIndicator



BOOLEAN





},



tdd








SEQUENCE {




primaryCCPCH-Info




PrimaryCCPCH-Info,




primaryCCPCH-TX-Power



PrimaryCCPCH-TX-Power

OPTIONAL,




timeslotInfoList




TimeslotInfoList


OPTIONAL



}


},


cellSelectionReselectionInfo

CellSelectReselectInfoSIB-11-12-RSCP

OPTIONAL

}

CellInfoSI-ECN0 ::=




SEQUENCE {


cellIndividualOffset



CellIndividualOffset

 

DEFAULT 0,


referenceTimeDifferenceToCell

ReferenceTimeDifferenceToCell

OPTIONAL,


modeSpecificInfo




CHOICE {



fdd








SEQUENCE {




primaryCPICH-Info




PrimaryCPICH-Info


OPTIONAL,




primaryCPICH-TX-Power



PrimaryCPICH-TX-Power

OPTIONAL,




readSFN-Indicator




BOOLEAN,




tx-DiversityIndicator



BOOLEAN





},



tdd








SEQUENCE {




primaryCCPCH-Info




PrimaryCCPCH-Info,




primaryCCPCH-TX-Power



PrimaryCCPCH-TX-Power

OPTIONAL,




timeslotInfoList




TimeslotInfoList


OPTIONAL



}


},


cellSelectionReselectionInfo

CellSelectReselectInfoSIB-11-12-ECN0
OPTIONAL

}

CellInfoSI-HCS-RSCP ::=



SEQUENCE {


cellIndividualOffset



CellIndividualOffset

 

DEFAULT 0,


referenceTimeDifferenceToCell

ReferenceTimeDifferenceToCell

OPTIONAL,


modeSpecificInfo




CHOICE {



fdd








SEQUENCE {




primaryCPICH-Info




PrimaryCPICH-Info


OPTIONAL,




primaryCPICH-TX-Power



PrimaryCPICH-TX-Power

OPTIONAL,




readSFN-Indicator




BOOLEAN,




tx-DiversityIndicator



BOOLEAN





},



tdd








SEQUENCE {




primaryCCPCH-Info




PrimaryCCPCH-Info,




primaryCCPCH-TX-Power



PrimaryCCPCH-TX-Power

OPTIONAL,




timeslotInfoList




TimeslotInfoList


OPTIONAL



}


},


cellSelectionReselectionInfo

CellSelectReselectInfoSIB-11-12-HCS-RSCP
OPTIONAL

}

CellInfoSI-HCS-ECN0 ::=



SEQUENCE {


cellIndividualOffset



CellIndividualOffset

 

DEFAULT 0,


referenceTimeDifferenceToCell

ReferenceTimeDifferenceToCell

OPTIONAL,


modeSpecificInfo




CHOICE {



fdd








SEQUENCE {




primaryCPICH-Info




PrimaryCPICH-Info


OPTIONAL,




primaryCPICH-TX-Power



PrimaryCPICH-TX-Power

OPTIONAL,




readSFN-Indicator




BOOLEAN,




tx-DiversityIndicator



BOOLEAN





},



tdd








SEQUENCE {




primaryCCPCH-Info




PrimaryCCPCH-Info,




primaryCCPCH-TX-Power



PrimaryCCPCH-TX-Power

OPTIONAL,




timeslotInfoList




TimeslotInfoList


OPTIONAL



}


},


cellSelectionReselectionInfo

CellSelectReselectInfoSIB-11-12-HCS-ECN0
OPTIONAL

}

TimeslotInfo ::=




SEQUENCE {


timeslotNumber





TimeslotNumber,


burstType






BurstType

}

TimeslotInfoList ::=



SEQUENCE (SIZE (1..maxTS)) OF











TimeslotInfo

---------------------------------------------------------------------------------------------------

Although the actual change is in the elements CellInfoSI-*, the only place, where extensions can be included are in the highest level, i.e. in SysInfoType11 and SysInfoType12, so that these would become:

SysInfoType11 ::=




SEQUENCE {



sib12indicator




BOOLEAN,


-- Measurement IEs



fach-MeasurementOccasionInfo
FACH-MeasurementOccasionInfo

OPTIONAL,



measurementControlSysInfo

MeasurementControlSysInfo,


-- Extension mechanism for non- release99 information


measurementControlSysInfo-r4
MeasurementControlSysInfo-r4

OPTIONAL,


-- Extension mechanism for non-r4 information


nonCriticalExtensions


SEQUENCE {}

}

SysInfoType12 ::=




SEQUENCE {


-- Measurement IEs



fach-MeasurementOccasionInfo
FACH-MeasurementOccasionInfo

OPTIONAL,



measurementControlSysInfo

MeasurementControlSysInfo,


-- Extension mechanism for non- release99 information



measurementControlSysInfo-r4
MeasurementControlSysInfo-r4

OPTIONAL,


-- Extension mechanism for non-r4 information



nonCriticalExtensions


SEQUENCE {}

}

The new introduced MeasurementControlSysInfo-r4 should have a similar structure as the original MeasurementControlSysInfo but include only the elements needed to describe the cell info for 1.28 Mcps neighbour cells. All other parameters (e.g. cell info for FDD or 3.84 Mcps TDD cells, inter-RAT measurement info, Traffic volume measurement info, etc.) are still included in MeasurementControlSysInfo. That could look like the following (Note that the old IEs have been used , using revision marks to show the changes. This has been done just for simplicity and does not mean that the old IEs are replaced by the new ones, the existing IEs are of course still needed):

MeasurementControlSysInfo-r4 ::=
SEQUENCE {


use-of-HCS






CHOICE
{



hcs-not-used 




SEQUENCE
{




cellSelectQualityMeasure
CHOICE
{





cpich-RSCP



SEQUENCE
{






intraFreqMeasurementSysInfo


IntraFreqMeasurementSysInfo-RSCP-r4
OPTIONAL,






interFreqMeasurementSysInfo


InterFreqMeasurementSysInfo-RSCP-r4
OPTIONAL





},





cpich-Ec-No



SEQUENCE
{






intraFreqMeasurementSysInfo


IntraFreqMeasurementSysInfo-ECN0-r4

OPTIONAL,






interFreqMeasurementSysInfo


InterFreqMeasurementSysInfo-ECN0-r4
OPTIONAL





}




},




},



hcs-used





SEQUENCE
{




cellSelectQualityMeasure
CHOICE
{





cpich-RSCP



SEQUENCE
{






intraFreqMeasurementSysInfo


IntraFreqMeasurementSysInfo-HCS-RSCP-r4


OPTIONAL,






interFreqMeasurementSysInfo


InterFreqMeasurementSysInfo-HCS-RSCP-r4


OPTIONAL





},





cpich-Ec-No



SEQUENCE
{






intraFreqMeasurementSysInfo


IntraFreqMeasurementSysInfo-HCS-ECN0-r4


OPTIONAL,






interFreqMeasurementSysInfo


InterFreqMeasurementSysInfo-HCS-ECN0-r4


OPTIONAL



}




},




}


}


}

and continue that through all the levels (for simplicity only one of the four branches is shown, i.e. the "*-RSCP" IEs):

InterFreqMeasurementSysInfo-RSCP-r4 ::=
SEQUENCE {


interFreqCellInfoSI-List



InterFreqCellInfoSI-List-RSCP-r4

OPTIONAL

}

IntraFreqMeasurementSysInfo-RSCP-r4 ::=
SEQUENCE {



intraFreqCellInfoSI-List


IntraFreqCellInfoSI-List-RSCP-r4

OPTIONAL




}

InterFreqCellInfoSI-List-RSCP-r4 ::=

SEQUENCE {


removedInterFreqCellList


RemovedInterFreqCellList


OPTIONAL,


newInterFreqCellList



NewInterFreqCellSI-List-RSCP-r4

OPTIONAL

}

IntraFreqCellInfoSI-List-RSCP-r4 ::=
SEQUENCE {


removedIntraFreqCellList


RemovedIntraFreqCellList


OPTIONAL,


newIntraFreqCellList



NewIntraFreqCellSI-List-RSCP-r4
}

NewInterFreqCellSI-List-RSCP-r4 ::=

SEQUENCE (SIZE (1..maxCellMeas)) OF











NewInterFreqCellSI-RSCP-r4
NewIntraFreqCellSI-List-RSCP-r4 ::=

SEQUENCE (SIZE (1..maxCellMeas)) OF












NewIntraFreqCellSI-RSCP-r4
NewInterFreqCellSI-RSCP-r4 ::=



SEQUENCE {


interFreqCellID





InterFreqCellID





OPTIONAL,


frequencyInfo





FrequencyInfo





OPTIONAL,


cellInfo






CellInfoSI-RSCP-r4
}

NewIntraFreqCellSI-RSCP-r4 ::=



SEQUENCE {


intraFreqCellID





IntraFreqCellID





OPTIONAL,


cellInfo






CellInfoSI-RSCP-r4
}

CellInfoSI-RSCP-r4 ::=




SEQUENCE {


cellIndividualOffset



CellIndividualOffset

 

DEFAULT 0,


referenceTimeDifferenceToCell

ReferenceTimeDifferenceToCell

OPTIONAL,
-- this IE is now included only for the TDD 1.28 Mcps cells, so that modeSpecificInfo is not needed.











primaryCCPCH-Info




PrimaryCCPCH-Info,




primaryCCPCH-TX-Power



PrimaryCCPCH-TX-Power

OPTIONAL,




timeslotInfoList




TimeslotInfoList-TDD128


OPTIONAL




cellSelectionReselectionInfo

CellSelectReselectInfoSIB-11-12-RSCP

OPTIONAL

}

TimeslotInfo-TDD128 ::=




SEQUENCE {


timeslotNumber





TimeslotNumber-TDD128,


}

TimeslotInfoList-TDD128 ::=



SEQUENCE (SIZE (1..maxTS)) OF











TimeslotInfo-TDD128
TimeslotNumber-TDD128 ::=



INTEGER (1..6)

Note in this implementation, that we have in the beginning of the structure the two CHOICEs "use-of-HCS" and "cellSelectQualityMeasure" twice (once in MeasurementControlSysInfo and once in MeasurementControlSysInfo-r4), which can cause inconsistencies, if they do not have the same value. Alternatively we can avoid the repetition of the CHOICEs, by defining more generally: 

MeasurementControlSysInfo-r4 ::=

SEQUENCE {










intraFreqMeasurementSysInfo


IntraFreqMeasurementSysInfo-r4
OPTIONAL,






interFreqMeasurementSysInfo


InterFreqMeasurementSysInfo-r4
OPTIONAL
























}

and similarly to the first alternative, continue the definitions through the whole structure, until the CellInfo-SI, which becomes:

CellInfoSI-r4 ::=




SEQUENCE {


cellIndividualOffset



CellIndividualOffset

 

DEFAULT 0,


referenceTimeDifferenceToCell

ReferenceTimeDifferenceToCell

OPTIONAL,












primaryCCPCH-Info




PrimaryCCPCH-Info,




primaryCCPCH-TX-Power



PrimaryCCPCH-TX-Power

OPTIONAL,




timeslotInfoList




TimeslotInfoList-r4


OPTIONAL




cellSelectionReselectionInfo

CHOICE {



rscp







CellSelectReselectInfoSIB-11-12-RSCP,



ecn0







CellSelectReselectInfoSIB-11-12-ECN0,



hcs-rscp






CellSelectReselectInfoSIB-11-12-HCS-RSCP,



hcs-ecn0






CellSelectReselectInfoSIB-11-12-HCS-ECN0,


}

















OPTIONAL

}
This alternative makes the ASN.1 code simpler for this extension, because we do not have four branches any more, though the problem with the duplicated CHOICE remains (it is now in a deeper place in the structure), and the UTRAN producing the message should pay attention to make the cellSelectionReselectionInfo CHOICE consistent with the "use-of-HCS" and "cellSelectQualityMeasure" CHOICEs used previously in the same message.

Another possible inconsistency could be the number of  new cell definitions given in the System Information message. After having extended the message, we have now in two places a list "NewInterFreqCellSI-List-*" (one for the cells defined in release-99 and one for the new 1.28 Mcps TDD cells), both having a maximum of maxCellMeas elements, but according to the tabular the overall total should be maxCellMeas.

Although such inconsistencies should be avoided in the first place by the entity producing the message (in this case UTRAN), there shall be a specific description of how to react if a message received includes such inconsistencies. This can be done by placing in the error handling section in [1] a subclause defining that if the UE receives a message containing an inconsistency between the ASN.1 code and the possible options in the tabular descriptions, it should take that to be a protocol error and react accordingly.

Cell Info in Measurement Control Message

Let us now similarly look at the inclusion of the new cell info in the Measurement Control Message. Below are again the relevant ASN.1 parts:

---------------------------------------------------------------------------------------------------

MeasurementControl-r3 ::= CHOICE {


r3







SEQUENCE {



measurementControl-r3


MeasurementControl-r3-IEs,



nonCriticalExtensions


SEQUENCE {}
OPTIONAL


},


criticalExtensions



SEQUENCE {}

}

MeasurementControl-r3-IEs ::= SEQUENCE {


-- User equipment IEs



rrc-TransactionIdentifier

RRC-TransactionIdentifier,


-- Measurement IEs



measurementIdentity

MeasurementIdentity,



measurementCommand



MeasurementCommand,



-- TABULAR: The measurement type is included in MeasurementCommand.



measurementReportingMode

MeasurementReportingMode


OPTIONAL,



additionalMeasurementList

AdditionalMeasurementID-List

OPTIONAL,


-- Physical channel IEs



dpch-CompressedModeStatusInfo
DPCH-CompressedModeStatusInfo

OPTIONAL

}

MeasurementCommand ::=



CHOICE {


setup







MeasurementType,


modify







SEQUENCE {



measurementType





MeasurementType




OPTIONAL


},


release







NULL

}

MeasurementType ::=




CHOICE {


intraFrequencyMeasurement


IntraFrequencyMeasurement,


interFrequencyMeasurement


InterFrequencyMeasurement,


interRATMeasurement



InterRATMeasurement,


up-Measurement





UP-Measurement,


trafficVolumeMeasurement


TrafficVolumeMeasurement,


qualityMeasurement




QualityMeasurement,


ue-InternalMeasurement



UE-InternalMeasurement

}

InterFrequencyMeasurement ::=

SEQUENCE {


interFreqCellInfoList



InterFreqCellInfoList,


interFreqMeasQuantity



InterFreqMeasQuantity



OPTIONAL,


interFreqReportingQuantity


InterFreqReportingQuantity


OPTIONAL,


measurementValidity




MeasurementValidity




OPTIONAL,


interFreqSetUpdate




UE-AutonomousUpdateMode



OPTIONAL,


reportCriteria





InterFreqReportCriteria

}

IntraFrequencyMeasurement ::=

SEQUENCE {


intraFreqCellInfoList



IntraFreqCellInfoList



OPTIONAL,


intraFreqMeasQuantity



IntraFreqMeasQuantity



OPTIONAL,


intraFreqReportingQuantity


IntraFreqReportingQuantity


OPTIONAL,


measurementValidity




MeasurementValidity




OPTIONAL,


reportCriteria





IntraFreqReportCriteria



OPTIONAL

}

InterFreqCellInfoList ::=


SEQUENCE {


removedInterFreqCellList


RemovedInterFreqCellList


OPTIONAL,


newInterFreqCellList



NewInterFreqCellList



OPTIONAL

}

IntraFreqCellInfoList ::=


SEQUENCE {


removedIntraFreqCellList


RemovedIntraFreqCellList


OPTIONAL,


newIntraFreqCellList



NewIntraFreqCellList



OPTIONAL

}

NewInterFreqCellList ::=


SEQUENCE (SIZE (1..maxCellMeas)) OF











NewInterFreqCell

NewInterFreqCell ::=



SEQUENCE {


interFreqCellID





InterFreqCellID





OPTIONAL,


frequencyInfo





FrequencyInfo





OPTIONAL,


cellInfo






CellInfo

}

NewIntraFreqCellList ::=


SEQUENCE (SIZE (1..maxCellMeas)) OF











NewIntraFreqCell

NewIntraFreqCell ::=



SEQUENCE {


intraFreqCellID





IntraFreqCellID





OPTIONAL,


cellInfo






CellInfo

}

CellInfo ::=





SEQUENCE {


cellIndividualOffset



CellIndividualOffset


 
DEFAULT 0,


referenceTimeDifferenceToCell

ReferenceTimeDifferenceToCell

OPTIONAL,


modeSpecificInfo




CHOICE {



fdd








SEQUENCE {




primaryCPICH-Info




PrimaryCPICH-Info


OPTIONAL,




primaryCPICH-TX-Power



PrimaryCPICH-TX-Power

OPTIONAL,




readSFN-Indicator




BOOLEAN,




tx-DiversityIndicator



BOOLEAN





},



tdd








SEQUENCE {




primaryCCPCH-Info




PrimaryCCPCH-Info,




primaryCCPCH-TX-Power



PrimaryCCPCH-TX-Power

OPTIONAL,




timeslotInfoList




TimeslotInfoList


OPTIONAL



}


}

}

TimeslotInfo ::=




SEQUENCE {


timeslotNumber





TimeslotNumber,


burstType






BurstType

}

TimeslotInfoList ::=



SEQUENCE (SIZE (1..maxTS)) OF











TimeslotInfo

---------------------------------------------------------------------------------------------------

For this message we have now two alternatives:

· We can use the same procedure as for the system information, and use non-critical extensions for the new cell-info elements (i.e. cell information for 1.28 Mcps TDD neighbour cells). With the same thoughts as before we would come to the following:
MeasurementControl-r4 ::= CHOICE {


r3







SEQUENCE {



measurementControl-r3


MeasurementControl-r3-IEs,



measurementControl-r4ext

MeasurementControl-r4ext-IEs

OPTIONAL,



nonCriticalExtensions


SEQUENCE {}
OPTIONAL


},


criticalExtensions



SEQUENCE {}

}

MeasurementControl-r4ext-IEs ::= SEQUENCE {







measurementCommand



MeasurementCommand-r4ext,



-- TABULAR: The measurement type is included in MeasurementCommand.





}

MeasurementCommand-r4ext ::=



CHOICE {


setup







MeasurementType-r4ext,


modify







SEQUENCE {



measurementType





MeasurementType-r4ext




OPTIONAL


},


release







NULL

}

MeasurementType-r4ext ::=




CHOICE {


intraFrequencyMeasurement


IntraFrequencyMeasurement-r4ext,


interFrequencyMeasurement


InterFrequencyMeasurement-r4ext,






}

InterFrequencyMeasurement-r4ext ::=

SEQUENCE {


interFreqCellInfoList



InterFreqCellInfoList-TDD128,






}

IntraFrequencyMeasurement-r4ext ::=

SEQUENCE {


intraFreqCellInfoList



IntraFreqCellInfoList-TDD128



OPTIONAL,





}

InterFreqCellInfoList-TDD128 ::=


SEQUENCE {



newInterFreqCellList



NewInterFreqCellList-TDD128



OPTIONAL

}

IntraFreqCellInfoList-TDD128 ::=


SEQUENCE {



newIntraFreqCellList



NewIntraFreqCellList-TDD128



OPTIONAL

}

NewInterFreqCellList-TDD128 ::=


SEQUENCE (SIZE (1..maxCellMeas)) OF











NewInterFreqCell-TDD128
NewInterFreqCell-TDD128 ::=



SEQUENCE {


interFreqCellID





InterFreqCellID





OPTIONAL,


frequencyInfo





FrequencyInfo





OPTIONAL,


cellInfo






CellInfo-TDD128
}

NewIntraFreqCellList-TDD128 ::=


SEQUENCE (SIZE (1..maxCellMeas)) OF











NewIntraFreqCell-TDD128
NewIntraFreqCell-TDD128 ::=



SEQUENCE {


intraFreqCellID





IntraFreqCellID





OPTIONAL,


cellInfo






CellInfo-TDD128
}

CellInfo-TDD128 ::=





SEQUENCE {


cellIndividualOffset



CellIndividualOffset


 
DEFAULT 0,


referenceTimeDifferenceToCell

ReferenceTimeDifferenceToCell

OPTIONAL,












primaryCCPCH-Info




PrimaryCCPCH-Info,




primaryCCPCH-TX-Power



PrimaryCCPCH-TX-Power

OPTIONAL,




timeslotInfoList




TimeslotInfoList-TDD128


OPTIONAL



}

TimeslotInfo-TDD128 ::=




SEQUENCE {


timeslotNumber





TimeslotNumber-TDD128,


}

TimeslotInfoList-TDD128 ::=



SEQUENCE (SIZE (1..maxTS)) OF











TimeslotInfo-TDD128
TimeslotNumber-TDD128 ::=



INTEGER (1..6)

· The Measurement Command Message is a dedicated message from the UTRAN to the UE, and for such messages there is also the possibility of critical extensions, which could be used here alternatively to the first method. In this case the main message would become:

MeasurementControl-r4 ::= CHOICE {


r3







SEQUENCE {



measurementControl-r3


MeasurementControl-r3-IEs,



nonCriticalExtensions


SEQUENCE {}
OPTIONAL


},


criticalExtensions



CHOICE {



r4







SEQUENCE {



measurementControl-r4


MeasurementControl-r4-IEs,




nonCriticalExtensions


SEQUENCE {}
OPTIONAL


},



criticalExtensions



SEQUENCE {}


}
}

In this case, MeasurementControl-r4-IEs is a redefinition of MeasurementControl-r3-IEs so that we can include all changes in the right place, instead of adding the new elements in the end of the structure. The structure becomes now:

MeasurementControl-r4-IEs ::= SEQUENCE {


-- User equipment IEs



rrc-TransactionIdentifier

RRC-TransactionIdentifier,


-- Measurement IEs



measurementIdentity

MeasurementIdentity,



measurementCommand



MeasurementCommand-r4,



-- TABULAR: The measurement type is included in MeasurementCommand.



measurementReportingMode

MeasurementReportingMode


OPTIONAL,



additionalMeasurementList

AdditionalMeasurementID-List

OPTIONAL,


-- Physical channel IEs



dpch-CompressedModeStatusInfo
DPCH-CompressedModeStatusInfo

OPTIONAL

}

MeasurementCommand-r4 ::=



CHOICE {


setup







MeasurementType-r4,


modify







SEQUENCE {



measurementType





MeasurementType-r4




OPTIONAL


},


release







NULL

}

MeasurementType-r4 ::=




CHOICE {


intraFrequencyMeasurement


IntraFrequencyMeasurement-r4,


interFrequencyMeasurement


InterFrequencyMeasurement-r4,


interRATMeasurement



InterRATMeasurement,


up-Measurement





UP-Measurement,


trafficVolumeMeasurement


TrafficVolumeMeasurement,


qualityMeasurement




QualityMeasurement,


ue-InternalMeasurement



UE-InternalMeasurement

}

InterFrequencyMeasurement-r4 ::=

SEQUENCE {


interFreqCellInfoList



InterFreqCellInfoList-r4,


interFreqMeasQuantity



InterFreqMeasQuantity



OPTIONAL,


interFreqReportingQuantity


InterFreqReportingQuantity


OPTIONAL,


measurementValidity




MeasurementValidity




OPTIONAL,


interFreqSetUpdate




UE-AutonomousUpdateMode



OPTIONAL,


reportCriteria





InterFreqReportCriteria

}

IntraFrequencyMeasurement-r4 ::=

SEQUENCE {


intraFreqCellInfoList



IntraFreqCellInfoList-r4



OPTIONAL,


intraFreqMeasQuantity



IntraFreqMeasQuantity



OPTIONAL,


intraFreqReportingQuantity


IntraFreqReportingQuantity


OPTIONAL,


measurementValidity




MeasurementValidity




OPTIONAL,


reportCriteria





IntraFreqReportCriteria



OPTIONAL

}

InterFreqCellInfoList-r4 ::=


SEQUENCE {


removedInterFreqCellList


RemovedInterFreqCellList


OPTIONAL,


newInterFreqCellList



NewInterFreqCellList-r4



OPTIONAL

}

IntraFreqCellInfoList-r4 ::=


SEQUENCE {


removedIntraFreqCellList


RemovedIntraFreqCellList


OPTIONAL,


newIntraFreqCellList



NewIntraFreqCellList-r4



OPTIONAL

}

NewInterFreqCellList-r4 ::=


SEQUENCE (SIZE (1..maxCellMeas)) OF











NewInterFreqCell-r4
NewInterFreqCell-r4 ::=



SEQUENCE {


interFreqCellID





InterFreqCellID





OPTIONAL,


frequencyInfo





FrequencyInfo





OPTIONAL,


cellInfo






CellInfo-r4
}

NewIntraFreqCellList-r4 ::=


SEQUENCE (SIZE (1..maxCellMeas)) OF











NewIntraFreqCell-r4
NewIntraFreqCell-r4 ::=



SEQUENCE {


intraFreqCellID





IntraFreqCellID





OPTIONAL,


cellInfo






CellInfo-r4
}

CellInfo-r4 ::=





SEQUENCE {


cellIndividualOffset



CellIndividualOffset


 
DEFAULT 0,


referenceTimeDifferenceToCell

ReferenceTimeDifferenceToCell

OPTIONAL,


modeSpecificInfo




CHOICE {



fdd








SEQUENCE {




primaryCPICH-Info




PrimaryCPICH-Info


OPTIONAL,




primaryCPICH-TX-Power



PrimaryCPICH-TX-Power

OPTIONAL,




readSFN-Indicator




BOOLEAN,




tx-DiversityIndicator



BOOLEAN





},



tdd








SEQUENCE {




primaryCCPCH-Info




PrimaryCCPCH-Info,




primaryCCPCH-TX-Power



PrimaryCCPCH-TX-Power

OPTIONAL,



tddOption






CHOICE {





tdd384







SEQUENCE {





timeslotInfoList




TimeslotInfoList


OPTIONAL




},





tdd128







SEQUENCE {






timeslotInfoList




TimeslotInfoList-TDD128

OPTIONAL





}




}


}


}

}

TimeslotInfo-TDD128 ::=




SEQUENCE {


timeslotNumber





TimeslotNumber-TDD128,


}

TimeslotInfoList-TDD128 ::=



SEQUENCE (SIZE (1..maxTS)) OF











TimeslotInfo-TDD128
TimeslotNumber-TDD128 ::=



INTEGER (1..6)

This method uses minor changes to the existing elements, and does not change the structure of the message, leaving it more readable. On the other side, if an older equipment receives such a message, it will reject it as not comprehensible, although in most cases this extension should be non-critical (if there are included descriptions of neighbour cells other than 1.28 Mcps TDD, it should be possible for the UE to comprehend that part of the message describing those cells, and make measurements on them). Though in other cases, the extensions can be critical, i.e. in a pure 1.28 Mcps TDD network, there would be descriptions of only 1.28 TDD neighbour cells, and the UTRAN should get some feedback, if the UE does not understand the list. A solution would be to include the extensions in both branches, and let the network decide which message to produce, depending on the scenario. The main message would now look like the following:

MeasurementControl-r3 ::= CHOICE {


r3







SEQUENCE {



measurementControl-r3


MeasurementControl-r3-IEs,



measurementControl-r4ext

MeasurementControl-r4ext-IEs

OPTIONAL,



nonCriticalExtensions


SEQUENCE {}
OPTIONAL


},


criticalExtensions



CHOICE {



r4







SEQUENCE {




measurementControl-r4


MeasurementControl-r4-IEs,




nonCriticalExtensions


SEQUENCE {}
OPTIONAL



},



criticalExtensions



SEQUENCE {}


}
}

with MeasurementControl-r4ext-IEs and MeasurementControl-r4-IEs defined as previously. This makes the ASN.1 a little more complicated than the first alternative, but allows more flexibility in the UTRAN to produce an optimal message. Further, this approach would make it easier in future releases to add a new critical extension to the Measurement Control message, because the simpler of the two structures would have to be extended.

Example 2: Physical Channel Configurations

In messages, where physical channels are configured (reconfiguration messages, radio bearer setup message, etc.) the physical channel description has to be adapted to support the 1.28 Mcps TDD option. These messages are dedicated from the UTRAN to a specific UE, and can be extended with critical extensions similar to the Measurement Control message described in the previous example. When the UTRAN sends such a message with the extension included, that means that a physical channel in 1.28 Mcps TDD is being configured by the message, and if the UE does not comprehend it, then it shall report a protocol error, i.e. this extension is always critical when included. The inclusion of 1.28 TDD physical channel elements can be done like in the example presented above (The second possibility for the Measurement Control message). As an example, the physical channel reconfiguration message can be rewritten as in the following:

PhysicalChannelReconfiguration-r4 ::= CHOICE {


r3







SEQUENCE {



physicalChannelReconfiguration-r3











PhysicalChannelReconfiguration-r3-IEs,



nonCriticalExtensions


SEQUENCE {}
OPTIONAL


},


criticalExtensions



CHOICE {



r4







SEQUENCE {




physicalChannelReconfiguration-r4











PhysicalChannelReconfiguration-r4-IEs,




nonCriticalExtensions


SEQUENCE {}
OPTIONAL



},



criticalExtensions



SEQUENCE {}


}
}

and the new introduced PhysicalChannelReconfiguration-r4-IEs will be adapted from the PhysicalChannelReconfiguration-r3-IEs, with the necessary changes in the correct places to support the 1.28 TDD option. When the UTRAN produces the message to configure physical channels, if in an FDD or a 3.84 TDD network, it will use the r3 branch (as there will be nothing critical in the message and the extensions will not be needed). When UTRAN wants to configure a 1.28 TDD physical channel, then it has to use the new branch, sending the r4-IEs (and if the UE can not comprehend it, it will reply with a protocol error).

In the normal case, the UE after getting the reconfiguration message sends a complete message, e.g. the Physical Channel Reconfiguration Complete message is presented below:

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

Message Type
MP

Message Type



UE information elements






RRC transaction identifier
MP

RRC transaction identifier 10.3.3.36



Integrity check info
CH

Integrity check info 10.3.3.16



Uplink integrity protection activation info
OP

Integrity protection activation info 10.3.3.17



CHOICE mode
MP





>FDD



(no data)


>TDD






>>CHOICE TDD Option
MP



Rel-4

>>>3.84 Mcps




Rel-4

>>>>Uplink Timing Advance
OP

Uplink Timing Advance 10.3.6.95



>>>1.28 Mcps



(no data)
Rel-4

RB Information elements






COUNT-C activation time
OP

Activation time

10.3.3.1
Used for radio bearers mapped on RLC-TM. Only applicable if the UE is moving to CELL_DCH state due to this procedure


Radio bearer uplink ciphering activation time info
OP

RB activation time info

10.3.4.13



RB with PDCP information list
OP
1 to <maxRBallRABs>




>RB with PDCP information
MP

RB with PDCP information

10.3.4.22



This reply has too to be adapted for the case of 1.28 Mcps TDD, e.g. in that case there is no Uplink Timing Advance as shown with the indicated changes. In messages from the UE to the UTRAN, there is no possibility of critical extensions, so there is no way to formally prevent the UE to send an Uplink Timing Advance IE, even if in 1.28 TDD mode. So this has to be defined in the procedural description, and the ASN.1 can be left unchanged (i.e. include in the procedures something like "if the UE is in 1.28 Mcps TDD mode and sends a physical channel reconfiguration complete message, it shall not include the IE Uplink Timing Advance"). For better readability a comment can be also introduced in the ASN.1 code ("-- the IE Uplink Timing Advance may only be included in 3.84 Mcps TDD mode").

For the tabular description, the CHOICE TDD Option can alternatively be also left out (i.e. make no changes to the tabular) and instead a comment added in the Description column for the uplink timing advance, noting that it shall not be used in 1.28 Mcps TDD mode.

If there are new elements that have to be included in the reply for the 1.28 TDD case (not in the above example), this has to be done using the non-critical extensions. In such a case, the extensions would include the additional needed elements, but when the UE includes those in the reply, it must be guaranteed that the UE can comprehend them (otherwise the UTRAN could interpret the message as a 3.84 TDD message). To accomplish this, a description has to be introduced in the procedural part, specifying that the UE may include the non-critical extension part, only if the message is a reply to a message including release-4 extensions (either critical or non-critical). This can be done either in some general part, or in a case by case basis in each procedure separately.

Summary and proposals

 In the above examples, some possibilities have been investigated, how to include new information elements in release 4 for some types of messages. For that purpose some examples from the 1.28 TDD Option work item were used. Several different cases have been identified and for them some extension methods proposed. Based on the thoughts presented in the examples, the following proposals can be summarised:

· In many cases, when a non-critical extension is introduced, there will be a duplication of a structure, causing some information elements to be duplicated (especially some CHOICEs), or some new elements being conditional on already existing elements. Although care should be taken not to produce inconsistent messages, this can not be avoided by ASN.1, and so a subclause should be added in 25.331 (in the error handling section) clarifying that if the ASN.1 is used inconsistent to the tabular (in the tabular there is not the mentioned duplication), the UE shall interpret it as a protocol error.

· For examples such like the Cell Info in the System Information example above, where there are new IEs added very deep in the structure, the whole structure has to be duplicated. For that there are two possibilities to duplicate CHOICE elements, either in the same place as in the original structure, or to move that deeper in the structure. For such examples we propose to use the second solution, which needs much less element duplications.

· For cases, where it can not be definitely said in advance whether an extension is critical or not (it can depend on the scenario), the proposed solution is to allow both, and let the UTRAN decide which one to use, depending on the scenario (as presented in the Measurement Control example).

· In cases, where the extension is critical (like configuring an 1.28 TDD physical channel), the critical extension path of the message is used, and the extensions introduced in the normal places, similar to the tabular. When the extension is not used (i.e. when using the massage to configure an FDD or 3.84 TDD physical channel), then the old path of the message can still be used, so that compatibility with older equipment is retained.

· When the UE includes an extension that has to be comprehended by the UTRAN, the UE shall include that only if it can know by some means that it will be comprehended (e.g. if it is a reply to a previously received release-4 message). This should be described in the procedural part of the specification, probably on a case by case basis.

· Usage of elements that have to be left out in 1.28 TDD mode in UE generated messages (like the uplink timing advance) shall be described in the procedural part, since there is no possibility to remove elements from an UE generated message (these messages do not have critical extension possibilities).
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