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1 Introduction
Many of configuration/signalling issues for Scells are closely related to how we decide to extend RRC connection reconfiguration message. Extension can be done either by Critical Extension or Non Critical Extension. This document analyses each extension mechanism with message example, and tries to conclude on the selection of extension mechanism to support Scell configuration for Rel-10.   
2  Discussion
2.1 Message structure with CE
Example message structure with CE is shown in the following table. It is assumed that this critically extended message can be used to configure both Pcell and Scells. 

RRCConnectionReconfiguration ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionReconfiguration-r8

RRCConnectionReconfiguration-r8-IEs,




rrcConnectionReconfiguration-r10
RRCConnectionReconfiguration-r10-IEs,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReconfiguration-r10-IEs ::= SEQUENCE {


measConfig






MeasConfig





OPTIONAL,
-- Need ON


mobilityControlInfo




MobilityControlInfo



OPTIONAL,
-- Cond HO


dedicatedInfoNASList



SEQUENCE (SIZE(1..maxDRB)) OF












DedicatedInfoNAS


OPTIONAL,
-- Cond nonHO


radioResourceConfigDedicated

RadioResourceConfigDedicated-r10-IEs
OPTIONAL, -- Cond HO-toEUTRA


securityConfigHO




SecurityConfigHO



OPTIONAL,
-- Cond HO


nonCriticalExtension



RRCConnectionReconfiguration-vax0-IEs
OPTIONAL

}
RadioResourceConfigDedicated-r10-IEs ::=

SEQUENCE {


srb-ToAddModList




SRB-ToAddModList


OPTIONAL, 

-- Cond HO-Conn


drb-ToAddModList




DRB-ToAddModList


OPTIONAL, 

-- Cond HO-toEUTRA


drb-ToReleaseList




DRB-ToReleaseList


OPTIONAL, 

-- Need ON

mac-MainConfig





CHOICE {




explicitValue




MAC-MainConfig,




defaultValue




NULL


}

OPTIONAL,












-- Need ON

sps-Config






SPS-Config 




OPTIONAL,
-- Need ON

radioResourceConfigDedicated-vax0
RadioResourceConfigDedicated-vax0-IEs
OPTIONAL,
-- Need ON

cellConfigDedicated-vax0
CellConfigDedicated-vax0-IEs
OPTIONAL
-- Need ON
}
CellConfigDedicated-vax0-IEs ::=

SEQUENCE {

cell-ToAddModList



Cell-ToAddModList


OPTIONAL, 

-- Need ON


cell-ToReleaseList



Cell-ToReleaseList


OPTIONAL, 

-- Need ON

}

Cell-ToAddModList ::=



SEQUENCE (SIZE (1..maxCell)) OF Cell-ToAddMod
Cell-ToAddMod ::=
SEQUENCE {


cellIndex





Cell-Index,


targetPhysCellId



PhysCellId,


dl-CarrierFreq




ARFCN-ValueEUTRA,

physicalConfigDedicated


PhysicalConfigDedicated


OPTIONAL,

-- Need ON

requiredsystemInformation

RequiredsystemInformation

OPTIONAL,

-- Need ON

...
}
RequiredsystemInformation ::= SEQUENCE {

dl-Bandwidth




ENUMERATED {











n6, n15, n25, n50, n75, n100}
OPTIONAL,
-- Need OP

phich-Config





PHICH-Config




OPTIONAL,
-- Need OP

freqBandIndicator




INTEGER (1..64)




OPTIONAL,
-- Need OP

radioResourceConfigCommonforScell
SEQUENCE {



pdsch-ConfigCommon




PDSCH-ConfigCommon 


OPTIONAL,
-- Need OP


pusch-ConfigCommon




PUSCH-ConfigCommon


OPTIONAL,
-- Need OP


pucch-ConfigCommon




PUCCH-ConfigCommon


OPTIONAL,
-- Need OP


soundingRS-UL-ConfigCommon


SoundingRS-UL-ConfigCommon
OPTIONAL,
-- Need OP


uplinkPowerControlCommon


UplinkPowerControlCommon
OPTIONAL,
-- Need OP


ul-CyclicPrefixLength



UL-CyclicPrefixLength

OPTIONAL
-- Need OP

},



freqInfo






SEQUENCE {



ul-CarrierFreq





ARFCN-ValueEUTRA


OPTIONAL,
-- Need OP



ul-Bandwidth





ENUMERATED {n6, n15, n25, n50, n75, n100}



















OPTIONAL,
-- Need OP



additionalSpectrumEmission


AdditionalSpectrumEmission OPTIONAL
-- Need OP

},


mbsfn-SubframeConfigList


MBSFN-SubframeConfigList

OPTIONAL 
-- Need OR

}

Cell-ToReleaseList ::=



SEQUENCE (SIZE (1..maxCell)) OF Cell-Index

2.2 Message structure with NCE

As shown in the table below, if the message structure with NCE is used, the network performs Scell configuration for each Scell with Cell index in CellConfigDedicated IE which is newly defined in non-critically extended RRCConnectionReconfiguration message. Pcell reconfiguration is done through existing RRCConnectionReconfiguration message.

RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {


measConfig





MeasConfig





OPTIONAL,
-- Need ON


mobilityControlInfo



MobilityControlInfo



OPTIONAL,
-- Cond HO


dedicatedInfoNASList


SEQUENCE (SIZE(1..maxDRB)) OF












DedicatedInfoNAS


OPTIONAL,
-- Cond nonHO


radioResourceConfigDedicated
RadioResourceConfigDedicated


OPTIONAL, 
-- Cond HO-toEUTRA


securityConfigHO



SecurityConfigHO





OPTIONAL,
-- Cond HO


nonCriticalExtension-v9x0

RRCConnectionReconfiguration-v9x0-IEs

OPTIONAL,
-- Need ON

nonCriticalExtension-vax0

RRCConnectionReconfiguration-vax0-IEs
OPTIONAL

-- Need ON
}
RRCConnectionReconfiguration-vax0-IEs ::= SEQUENCE {


cellConfigDedicated-r10


CellConfigDedicated

OPTIONAL,

-- Need ON


nonCriticalExtension


SEQUENCE {}



OPTIONAL

-- Need OP

}
CellConfigDedicated ::=

SEQUENCE {

cell-ToAddModList


Cell-ToAddModList

OPTIONAL, 
-- Need ON


cell-ToReleaseList


Cell-ToReleaseList

OPTIONAL 
-- Need ON

}

Cell-ToAddModList ::=


SEQUENCE (SIZE (1..maxSCell)) OF Cell-ToAddMod
Cell-ToAddMod ::=
SEQUENCE {


cellIndex





Cell-Index,


targetPhysCellId



PhysCellId,


dl-CarrierFreq




ARFCN-ValueEUTRA,


physicalConfigDedicated


PhysicalConfigDedicated


OPTIONAL,

-- Need ON

requiredsystemInformation

RequiredsystemInformation

OPTIONAL,

-- Need ON

...
}
Cell-ToReleaseList ::=


SEQUENCE (SIZE (1.. maxSCell)) OF Cell-Index
2.3 Comparison between CE and NCE 

Main difference between CE and NCE are provided in following table. 

	
	Critical Extension
	Non Critical Extension

	Pcell configuration
	Message structure for Pcell configuration for Rel-10 UE is different from that for Rel-8/9.
	Message structure for Pcell configuration for Rel-10 UE is same as that for Rel-8/9.

	Degree of separation of Pcell and Scell configuration 
	Higher because Pcell and Scell configurations can be well separated by independent Cell-ToAddMod IE respectively within a reconfiguration message. But the difference is marginal
	Lower because Scell configuration can be done on top of Pcell configuration within a reconfiguration message. But the difference is marginal

	Signaling overhead 
	More bits may be needed for PCell configuration. (possibly 3 bits more overhead) 
	


Table2-1: comparison between CE and NCE

As stated in [1], the main difference of above two message structure is that Extension with CE would require the change of need condition from “Cond” to “Need ON” for IEs in CEed RRCConnectionReconfiguration message  because, e.g., mobilityControlInfo which currently Cond HO should not be present in CEed reconfiguration for Scell configuration. More examples are shown in the following table. 

	IE
	CE
	NCE

	mobilityControlInfo
	Need ON
	Cond HO

	dedicatedInfoNASList
	Need ON
	Cond nonHO

	radioResourceConfigDedicated
	Need ON
	Cond HO-toEUTRA

	securityConfigHO
	Need ON
	Cond HO


Table2-2: Need conditions for CE and NCE
From our analysis above, whether CE or NCE is used does not make big difference as shown in comparison table. When difference is small, NCE is preferred because NCE needs smaller changes than CE.  
3 Conclusion
We propose that rrcConnectionReconfiguration IE is non-critically extended for Rel-10.
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