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Introduction

During 3GPP RAN2 meeting#39 in San Diego a discussion on the correct UE behaviour at RRC connection rejection with re-direction to another UTRA carrier or RAT took place. The discussion was triggered by a discussion document from Qualcomm [1]. After lengthy discussion during the meeting and on the reflector finally an agreement on a R’99 CR proposal was found and agreed in [2]. 

From this discussion it is now clear how a UE shall behave in case the RRC connection setup procedure is re-directed to another UTRAN carrier or another RAT on RRC Connection Request, but it also became clear that the UTRAN has only limited control over the cell selection process of the UE. In the email discussion  kick-off mail, provided by Motorola, a possible enhancement to give UTRAN operator more control on the cell selection process and support the UE during cell selection by enhancement of the signalling was proposed [3].

Based on additional information provided at the RRC connection setup re-direction, the operator could control the re-direction procedure efficiently so that the UE ends up on the intended cell (or group of cells). On overload situations this would enable the operator to provide information to the UE, where service availability is (most likely) given. The other necessary enhancement is related to the case of equivalent PLMN usage, where this enhancement would give the operator the control of efficient traffic steering even between different operators (today the UE is upon re-direct only required the select a suitable cell on the indicated carrier or RAT, which also includes all equivalent PLMN, if given).

Proposal

As the efficient control of the operator upon RRC connection setup re-direction is currently clearly lacking, it is proposed to update the RRC signalling on RRC connection reject with additional information (ARFCN + scrambling code for FDD and ARFCN + BSIC for GERAN) which helps re-directed UEs at cell selection and gives operators sufficient means to steer traffic between different UTRAN carriers, RATs or even PLMNs when equivalent PLMN concept is used.
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8.1.3.9
Reception of an RRC CONNECTION REJECT message by the UE

When the UE receives an RRC CONNECTION REJECT message on the downlink CCCH, it shall compare the value of the IE "Initial UE identity" in the received RRC CONNECTION REJECT message with the value of the variable INITIAL_UE_IDENTITY:

If the values are different, the UE shall ignore the rest of the message;

If the values are identical, the UE shall:

1>
stop timer T300; and

1>
clear the entry for the RRC CONNECTION REJECT message in the table "Accepted transactions" in the variable TRANSACTIONS;

1>
if the IE "wait time" <> '0'; and

1>
if the IE "frequency info" is present and:

2>
if V300 is equal to or smaller than N300:

3>
select a suitable cell belonging to the selected PLMN or any PLMN indicated to be equivalent to that PLMN  on the designated UTRA carrier;

3>
after having selected and camped on a suitable cell on the designated UTRA carrier:

4>
set CFN in relation to SFN of current cell according to subclause 8.5.15;

4>
set the contents of the RRC CONNECTION REQUEST message according to subclause 8.1.3.3;

4>
perform the mapping of the Access Class to an Access Service Class as specified in subclause 8.5.13, and apply the given Access Service Class when accessing the RACH;

4>
transmit an RRC CONNECTION REQUEST message on the uplink CCCH;

4>
reset counter V300;

4>
start timer T300 when the MAC layer indicates success or failure in transmitting the message;

4>
disable cell reselection to original UTRA carrier until the time stated in the IE "wait time" has elapsed;

3>
if no suitable cell on the designated UTRA carrier is found:

4>
wait at least the time stated in the IE "wait time";

4>
set CFN in relation to SFN of current cell according to subclause 8.5.15;

4>
set the IEs in the RRC CONNECTION REQUEST message according to subclause 8.1.3.3;

4>
perform the mapping of the Access Class to an Access Service Class as specified in subclause 8.5.13, and apply the given Access Service Class when accessing the RACH;

4>
then submit a new RRC CONNECTION REQUEST message to the lower layers for transmission on the uplink CCCH of the original serving cell;

4>
increment counter V300;

4>
restart timer T300 when the MAC layer indicates success or failure to transmit the message;

2>
if V300 is greater than N300:

3>
enter idle mode;

3>
perform the actions specified in subclause 8.5.2 when entering idle mode from connected mode;

3>
consider the RRC establishment procedure to be unsuccessful;

3>
the procedure ends.

1>
if the IE "inter-RAT info" is present and:

2>
if V300 is equal to or smaller than N300:

3>
select a suitable cell belonging to the selected PLMN or any PLMN indicated to be equivalent to that PLMN in the designated RAT;

3>
after having selected and camped on a suitable cell on the designated RAT:

4> disable cell reselection to the original RAT until the time stated in the IE " wait time" has elapsed.

3>
if no suitable cell in the designated RAT is found:

4>
wait at least the time stated in the IE "wait time";

4>
set CFN in relation to SFN of current cell according to subclause 8.5.15;

4>
set the IEs in the RRC CONNECTION REQUEST message according to subclause 8.1.3.2.

4>
perform the mapping of the Access Class to an Access Service Class as specified in subclause 8.5.13, and apply the given Access Service Class when accessing the RACH;

4>
then submit a new RRC CONNECTION REQUEST message to the lower layers for transmission on the uplink CCCH;

4>
increment counter V300;

4>
restart timer T300 when the MAC layer indicates success or failure to transmit the message;

2>
if V300 is greater than N300:

3>
enter idle mode;

3>
perform the actions specified in subclause 8.5.2 when entering idle mode from connected mode;

3>
consider the RRC establishment procedure to be unsuccessful;

3>
the procedure ends.
1>
if the IE "Cell selection indicator for re-direction" is present and:

2>
if V300 is equal to or smaller than N300:

3>
select a suitable cell of the indicated cells on the designated UTRA carrier or RAT;

4>
after having selected and camped on a suitable cell after re-direction:
5> disable cell reselection to the original UTRA carrier or RAT until the time stated in the IE " wait time" has elapsed.
3> if none of the indicated cells is suitable, try to select any suitable cell on the indicated UTRA carrier or RAT:
4>
after having selected and camped on a suitable cell after re-direction:

5> disable cell reselection to the original UTRA carrier or RAT until the time stated in the IE " wait time" has elapsed.
3>
if no suitable cell on  the designated UTRA carrier or RAT is found after [10]s consider the cell selection on the designated UTRA carrier or RAT as unsuccessful:

4>
wait at least the time stated in the IE "wait time";

4>
set CFN in relation to SFN of current cell according to subclause 8.5.15;

4>
set the IEs in the RRC CONNECTION REQUEST message according to subclause 8.1.3.2.

4>
perform the mapping of the Access Class to an Access Service Class as specified in subclause 8.5.13, and apply the given Access Service Class when accessing the RACH;

4>
then submit a new RRC CONNECTION REQUEST message to the lower layers for transmission on the uplink CCCH;

4>
increment counter V300;

4>
restart timer T300 when the MAC layer indicates success or failure to transmit the message;

2>
if V300 is greater than N300:

3>
enter idle mode;

3>
perform the actions specified in subclause 8.5.2 when entering idle mode from connected mode;

3>
consider the RRC establishment procedure to be unsuccessful;

3>
the procedure ends.
1>
If neither the IEs "frequency info" nor "inter-RAT info" " nor "Cell selection indicator for re-direction" are present and:

2>
if V300 is equal to or smaller than N300:

3>
wait at least the time stated in the IE "wait time";

3>
set the IEs in the RRC CONNECTION REQUEST message according to subclause 8.1.3.2;

3>
perform the mapping of the Access Class to an Access Service Class as specified in subclause 8.5.13, and apply the given Access Service Class when accessing the RACH;

3>
submit a new RRC CONNECTION REQUEST message to the lower layers for transmission on the uplink CCCH;

3>
increment counter V300;

3>
restart timer T300 when the MAC layer indicates success or failure to transmit the message;

2>
if V300 is greater than N300:

3>
enter idle mode;

3>
perform the actions specified in subclause 8.5.2 when entering idle mode from connected mode;

3>
consider the RRC establishment procedure to be unsuccessful;

3>
the procedure ends.

1>
if the IE "wait time" = '0':

2>
enter idle mode;

2>
perform the actions specified in subclause 8.5.2 when entering idle mode from connected mode;

2>
consider the RRC establishment procedure to be unsuccessful;

2>
the procedure ends.

*****  next modified section  *****

10.2.36
RRC CONNECTION REJECT

The network transmits this message when the requested RRC connection cannot be accepted.


RLC-SAP: UM


Logical channel: CCCH


Direction: UTRAN ( UE

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

	Message Type
	MP
	
	Message Type
	

	UE information elements
	
	
	
	

	RRC transaction identifier
	MP
	
	RRC transaction identifier 10.3.3.36
	

	Initial UE identity
	MP
	
	Initial UE identity 10.3.3.15
	

	Rejection cause
	MP
	
	Rejection cause 10.3.3.31
	

	Wait time
	MP
	
	Wait time 10.3.3.50
	

	Redirection info
	OP
	
	Redirection info 10.3.3.29
	


10.3.3.29
Redirection info
This IE is used to redirect the UE to another frequency or other system.

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

	CHOICE Redirection Information
	MP
	
	
	
	

	>Frequency info
	
	
	Frequency info 10.3.6.36
	
	

	>Inter-RAT info
	
	
	Inter-RAT info 10.3.7.25
	
	

	>Cell selection indicator for re-direction
	
	
	Cell selection indicator for re-direction 10.3.8.15b
	
	REL-6


10.3.8.15b
Cell selection indicator for re-direction

This IE contains information to direct the UE for cell selection to a certain cell at re-direction after RRC connection reject.
This IE was added in Rel-6
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	CHOICE indicator for re-direction
	MP
	
	
	

	>GSM cell selection indicator list
	MP
	1 to maxNumGSMcellsfor cellselection
	
	

	>>BSIC
	MP
	
	BSIC 10.3.8.2
	

	>>Band indicator
	MP
	
	Enumerated (DCS 1800 band used, PCS 1900 band used)
	Indicates how to interpret the BCCH ARFCN

	>>BCCH ARFCN
	MP
	
	Integer (0..1023)
	[45]

	>FDD cell selection indicator list
	MP
	
	
	

	>>FDD frequency Info
	MP
	
	Frequency info

10.3.6.36
	

	>>Primary CPICH info list
	OP
	1 to maxNumFDDcellsforcellselection
	
	

	>>> Primary CPICH info
	MP
	
	Primary CPICH info 10.3.6.60
	

	>3.84 Mcps TDD cell selection indicator list
	MP
	
	
	

	>>TDD frequency Info
	MP
	
	Frequency info

10.3.6.36
	

	>>Primary CCPCH info list
	OP
	1 to maxNumTDDcellsforcellselection
	
	

	>>>Primary CCPCH info post
	MP
	
	Primary CCPCH info post 10.3.6.58
	

	>1.28 Mcps TDD cell selection indicator list
	MP
	
	
	

	>>TDD frequency Info
	MP
	
	Frequency info

10.3.6.36
	

	>>Primary CCPCH info list
	OP
	1 to maxNumTDDcellsforcellselection
	
	

	>>>Primary CCPCH info post
	MP
	
	Primary CCPCH info post 10.3.6.58
	

	>CDMA2000 cell selection indicator list
	MP
	1 to maxNumCDMA2000Cellsfor cellselection
	
	

	>>BAND_CLASS
	MP
	
	Bit string(5 bits)
	TIA/EIA/IS-2000  When mapping the BAND_CLASS to the bit string, the first/leftmost bit of the bit string contains the most significant bit..

	>>CDMA_FREQ
	MP
	
	Bit string (11 bits)
	TIA/EIA/IS-2000  When mapping the CDMA_FREQ to the bit string, the first/leftmost bit of the bit string contains the most significant bit.


***  next modified section ***
11.2
PDU definitions

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

-- TABULAR: The message type and integrity check info are not

-- visible in this module as they are defined in the class module. 

-- Also, all FDD/TDD specific choices have the FDD option first 

-- and TDD second, just for consistency.

--

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

PDU-definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

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

--

-- IE parameter types from other modules

--

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

IMPORTS

-- Core Network IEs :


CN-DomainIdentity,


CN-InformationInfo,


CN-InformationInfoFull,


NAS-Message,


PagingRecordTypeID,

-- UTRAN Mobility IEs :


CellIdentity,


CellIdentity-PerRL-List,

URA-Identity,

-- User Equipment IEs :


AccessStratumReleaseIndicator,


ActivationTime,


C-RNTI,


CapabilityUpdateRequirement,


CapabilityUpdateRequirement-r4,


CapabilityUpdateRequirement-r4-ext,


CellUpdateCause,


CellSelectionIndicatorForRedirection,


CipheringAlgorithm,


CipheringModeInfo,


DSCH-RNTI,


EstablishmentCause,


FailureCauseWithProtErr,


FailureCauseWithProtErrTrId,


GroupReleaseInformation,


H-RNTI,



UESpecificBehaviourInformation1idle,


UESpecificBehaviourInformation1interRAT,


InitialUE-Identity,


IntegrityProtActivationInfo,


IntegrityProtectionModeInfo,


N-308,


PagingCause,


PagingRecordList,


PagingRecordList-r5,


ProtocolErrorIndicator,


ProtocolErrorIndicatorWithMoreInfo,


Rb-timer-indicator,


RedirectionInfo,


RejectionCause,


ReleaseCause,


RF-CapabilityComp,


RRC-StateIndicator,


RRC-TransactionIdentifier,


SecurityCapability,


START-Value,


STARTList,


U-RNTI,


U-RNTI-Short,


UE-RadioAccessCapability,


UE-RadioAccessCapability-v370ext,


UE-RadioAccessCapability-v380ext,


UE-RadioAccessCapability-v3a0ext,


UE-RadioAccessCapability-v3g0ext,

UE-RadioAccessCapability-v4xyext,

UE-RadioAccessCapability-v5xyext,

UE-RadioAccessCapabilityComp,


DL-PhysChCapabilityFDD-v380ext,


UE-ConnTimersAndConstants,


UE-ConnTimersAndConstants-v3a0ext,


UE-ConnTimersAndConstants-r5,


UE-SecurityInformation,


URA-UpdateCause,


UTRAN-DRX-CycleLengthCoefficient,


WaitTime,

-- Radio Bearer IEs :


DefaultConfigIdentity,


DefaultConfigIdentity-r4,


DefaultConfigIdentity-r5,


DefaultConfigMode,


DL-CounterSynchronisationInfo,


DL-CounterSynchronisationInfo-r5,


PredefinedConfigIdentity,


PredefinedConfigStatusList,


PredefinedConfigStatusListComp,


PredefinedConfigSetWithDifferentValueTag,


RAB-Info,


RAB-Info-Post,


RAB-InformationList,


RAB-InformationReconfigList,


RAB-InformationSetupList,


RAB-InformationSetupList-r4,


RB-ActivationTimeInfoList,


RB-COUNT-C-InformationList,


RB-COUNT-C-MSB-InformationList,


RB-IdentityList,


RB-InformationAffectedList,


RB-InformationAffectedList-r5,


RB-InformationReconfigList,


RB-InformationReconfigList-r4,


RB-InformationReconfigList-r5,


RB-InformationReleaseList,


RB-PDCPContextRelocationList,

SRB-InformationSetupList,


SRB-InformationSetupList2,


UL-CounterSynchronisationInfo,

-- Transport Channel IEs:


CPCH-SetID,


DL-AddReconfTransChInfo2List,


DL-AddReconfTransChInfoList,


DL-AddReconfTransChInfoList-r4,


DL-AddReconfTransChInfoList-r5,


DL-CommonTransChInfo,


DL-CommonTransChInfo-r4,


DL-DeletedTransChInfoList,


DL-DeletedTransChInfoList-r5,


DRAC-StaticInformationList,


TFC-Subset,


TFCS-Identity,


UL-AddReconfTransChInfoList,


UL-CommonTransChInfo,


UL-CommonTransChInfo-r4,


UL-DeletedTransChInfoList,

-- Physical Channel IEs :


Alpha,


CCTrCH-PowerControlInfo,


CCTrCH-PowerControlInfo-r4,

ConstantValue,


ConstantValueTdd,


CPCH-SetInfo,


DL-CommonInformation,


DL-CommonInformation-r4,

DL-CommonInformationPost,


DL-HSPDSCH-Information,


DL-InformationPerRL,


DL-InformationPerRL-List,


DL-InformationPerRL-List-r4,


DL-InformationPerRL-List-r5,

DL-InformationPerRL-ListPostFDD,


DL-InformationPerRL-PostTDD,


DL-InformationPerRL-PostTDD-LCR-r4,

DL-PDSCH-Information,


DPC-Mode,


DPCH-CompressedModeStatusInfo,


FrequencyInfo,


FrequencyInfoFDD,


FrequencyInfoTDD,


HS-SICH-Power-Control-Info-TDD384,

MaxAllowedUL-TX-Power,


OpenLoopPowerControl-IPDL-TDD-r4,


PDSCH-CapacityAllocationInfo,


PDSCH-CapacityAllocationInfo-r4,

PDSCH-Identity,


PrimaryCPICH-Info,


PrimaryCCPCH-TX-Power,


PUSCH-CapacityAllocationInfo,


PUSCH-CapacityAllocationInfo-r4,

PUSCH-Identity,


PUSCH-SysInfoList-HCR-r5,


PDSCH-SysInfoList-HCR-r5,


RL-AdditionInformationList,


RL-RemovalInformationList,


SpecialBurstScheduling,


SSDT-Information,


TFC-ControlDuration,


SSDT-UL-r4,


TimeslotList,


TimeslotList-r4,

TX-DiversityMode,


UL-ChannelRequirement,


UL-ChannelRequirement-r4,


UL-ChannelRequirement-r5,

UL-ChannelRequirementWithCPCH-SetID,


UL-ChannelRequirementWithCPCH-SetID-r4,


UL-ChannelRequirementWithCPCH-SetID-r5,

UL-DPCH-Info,


UL-DPCH-Info-r4,

UL-DPCH-InfoPostFDD,


UL-DPCH-InfoPostTDD,


UL-DPCH-InfoPostTDD-LCR-r4,

UL-SynchronisationParameters-r4,

UL-TimingAdvance,


UL-TimingAdvanceControl,


UL-TimingAdvanceControl-r4,
-- Measurement IEs :


AdditionalMeasurementID-List,


DeltaRSCP,


Frequency-Band,


EventResults,


Inter-FreqEventCriteriaList-v5xyext,


Intra-FreqEventCriteriaList-v5xyext,

IntraFreqReportingCriteria-1b-r5ext,


IntraFreqEvent-1d-r5ext,

InterFreqEventResults-LCR-r4-ext,

InterRAT-TargetCellDescription,


MeasuredResults,


MeasuredResults-v390ext,


MeasuredResults-v5xyext,

MeasuredResultsList,


MeasuredResultsList-LCR-r4-ext,


MeasuredResultsOnRACH,


MeasurementCommand,


MeasurementCommand-r4,

MeasurementIdentity,


MeasurementReportingMode,


PrimaryCCPCH-RSCP,


SFN-Offset-Validity,

TimeslotListWithISCP,


TrafficVolumeMeasuredResultsList,


UE-Positioning-GPS-AssistanceData,


UE-Positioning-Measurement-v390ext,


UE-Positioning-OTDOA-AssistanceData,


UE-Positioning-OTDOA-AssistanceData-r4ext,


UE-Positioning-OTDOA-AssistanceData-UEB,

UE-Positioning-IPDL-Parameters-TDD-r4-ext,

-- Other IEs :


BCCH-ModificationInfo,


CDMA2000-MessageList,


GERANIu-MessageList,


GERAN-SystemInformation,


GSM-MessageList,


InterRAT-ChangeFailureCause,


InterRAT-HO-FailureCause,


InterRAT-UE-RadioAccessCapabilityList,



InterRAT-UE-RadioAccessCapabilityList-r5,


InterRAT-UE-SecurityCapList,


IntraDomainNasNodeSelector,

ProtocolErrorMoreInformation,


Rplmn-Information,


Rplmn-Information-r4,

SegCount,


SegmentIndex,


SFN-Prime,


SIB-Data-fixed,


SIB-Data-variable,


SIB-Type

FROM InformationElements

***  next modified section ***
RRCConnectionReject ::= CHOICE {


r3







SEQUENCE {



rrcConnectionReject-r3


RRCConnectionReject-r3-IEs,



laterNonCriticalExtensions

SEQUENCE {




-- Container for additional R99 extensions




rrcConnectionReject-r3-add-ext

BIT STRING

OPTIONAL,




v5xyNonCriticalExtensions


SEQUENCE
{





rrcConnectionReject-v5xyext

RRCConnectionReject-v5xyext-IEs

OPTIONAL,





nonCriticalExtensions


SEQUENCE {}
OPTIONAL



}
OPTIONAL



}
OPTIONAL


},


later-than-r3




SEQUENCE {



initialUE-Identity



InitialUE-Identity,



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



criticalExtensions



SEQUENCE {}


}

}

RRCConnectionReject-r3-IEs ::= SEQUENCE {


-- TABULAR: Integrity protection shall not be performed on this message.


-- User equipment IEs



initialUE-Identity



InitialUE-Identity,



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



rejectionCause




RejectionCause,



waitTime





WaitTime,



redirectionInfo




RedirectionInfo





OPTIONAL

}

RRCConnectionReject-v5xyext-IEs ::= SEQUENCE {



-- this IE can only be present if the IE redirectionInfo in RRCConnectionReject-r3-IEs



-- is omitted, and vice-versa (i.e. they are mutually exclusive)



CellSelectionIndicatorForRedirection
CellSelectionIndicatorForRedirection
OPTIONAL

}






11.3
Information element definitions

***  next modified section ***
CellSelectionIndicatorForRedirection_::=

CHOICE {


gsm-CellSelectionIndicatorList


GSM-CellSelectionIndicatorList,


fdd-CellSelectionIndicatorList


FDD-CellSelectionIndicatorList,


tdd384-CellSelectionIndicatorList

TDD-CellSelectionIndicatorList,


tdd128-CellSelectionIndicatorList

TDD-CellSelectionIndicatorList,


cdma2000-CellSelectionIndicatorList

CDMA2000-CellSelectionIndicatorList

}

GSM-CellSelectionIndicatorList
::=

SEQUENCE (SIZE (1..maxNumGSMCellsforCellSelection)) OF GSM-CellSelectionIndicator
GSM-CellSelectionIndicator ::= 
SEQUENCE {








BSIC




BSIC,








frequency-band


Frequency-Band,








bcch-ARFCN



BCCH-ARFCN

}

-- the IE primaryCPICH-InfoList cannot be omitted if FDD-CellSelectionIndicatorList

-- is to be included in the RRCConnectionReject message

FDD-CellSelectionIndicatorList ::=

SEQUENCE {








frequencyInfo
 
FrequencyInfoFDD,







primaryCPICH-InfoList

PrimaryCPICH-InfoList

OPTIONAL
}

PrimaryCPICH-InfoList ::= SEQUENCE (SIZE (1..maxFDDCellsforCellSelection)) OF 








primaryCPICH-Info

PrimaryCPICH-Info

TDD-CellSelectionIndicator-List 

::=

SEQUENCE 








frequencyInfo
 
FrequencyInfoTDD,
primaryCPCCH-InfoList

PrimaryCCPCH-InfoList

OPTIONAL
}

PrimaryCCPCH-InfoList ::= SEQUENCE (SIZE (1.. maxTDDCellsforCellSelection)) OF 











PrimaryCCPCH-InfoPost

CDMA2000-CellSelectionIndicatorList
::=

SEQUENCE (SIZE (1..maxcdma2000 CellsforCellSelection)) OF cdma2000CellSelectionIndicator
cdma2000CellSelectionIndicator::= SEQUENCE {








frequencyInfo 


FrequencyInfoCDMA2000

}
maxNumGSMCellsforCellSelection




INTEGER
::= 32

maxNumFDDCellsforCellSelection




INTEGER
::= 32

maxNumTDDCellsforCellSelection




INTEGER
::= 32

maxNumcdma2000CellsforCellSelection



INTEGER
::= 32
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