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1 Introduction
In order to discuss how to structure the RRC reconfiguration message, we first proposed a baseline to make multiple SCell addition/modification/removal possible. Then, we tried to identify which system information is necessary to be updated after SCell addition. RAN2 can further discuss these issues base on the analysis and proposed baseline.
2 Discussion on RRC Reconfiguration Message Structure
It was agreed to reuse RRCConnectionReconfiguration message to do SCell addition and removal. We see following problems to reuse the current structure.
1. How to do multiple SCell addition/removal at the same time?

Original RRCConnectionReconfiguration message was not designed to do multiple SCells addition or SCell removal. Therefore, we believe major modification is necessary.
In below example, we proposed to use one of the spare value of the criticalExtensions to accommodate a new RRCConnectionReconfiguration-r10-IE. Under this new IE, two lists are created to do SCell addition/modification and removal.
RRCConnectionReconfiguration ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionReconfiguration-r8

RRCConnectionReconfiguration-r8-IEs,




rrcConnectionReconfiguration-r10 
RRCConnectionReconfiguration-r10-IEs
OPTIONAL,



spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReconfiguration-r10-IEs ::= SEQUENCE {


CAControlInfo ::=

SEQUENCE {



scell-ToAddModList




SCell-ToAddModList


OPTIONAL, 

-- Cond SCellAddMod


scell-ToRemoveList




SCell-ToRemoveList


OPTIONAL, 

-- Cond SCellRemove


...



}


...

}
SCell-ToAddModList ::=


SEQUENCE (SIZE (1..maxCC)) OF SCell-ToAddMod

SCell-ToAddMod ::=
SEQUENCE {

SCell-Identity





INTEGER (0..7)





SCellPhysCellId





PhysCellId,





OPTIONAL,
-- Cond ScellAdd

carrierFreq






CarrierFreqEUTRA



OPTIONAL,
-- Need OP

carrierBandwidth




CarrierBandwidthEUTRA


OPTIONAL,
-- Need OP

additionalSpectrumEmission


AdditionalSpectrumEmission

OPTIONAL,
-- Need OP

phich-Config





PHICH-Config 




OPTIONAL,
-- Need OP

radioResourceConfigCommon


RadioResourceConfigCommon, 

OPTIONAL,
-- Need OP

radioResourceConfigDedicated

RadioResourceConfigDedicated
OPTIONAL, 
-- Need OP

...

}

SCell-ToRemoveList ::=


SEQUENCE (SIZE (1..maxCC)) OF SCell-ToRomove

SCell-ToRomove ::=
SEQUENCE {

SCell-Identity





INTEGER (0..7)


...

}

2. What the information should be provided for SCell upon addition?
The answer of the question depends on the discussion on radioResourceConfigCommon and radioResourceConfigDedicated. Despite the index of the SCell, all other IEs should be optionally presented. 
For CC addition, physical cell ID is presented with other information. UE should apply the same value as in PCell for those IEs that are not presented. In order words, delta configuration in respect to PCell configuration is provided upon SCell addition.
For CC modification, physical cell ID is NOT presented. UE should just apply presented IEs to the SCell. In order words, delta configuration in respect to the previous configuration of its own is provided upon SCell modification.
For CC removal, only SCell index is presented.
Proposal 1: RRC Reconfiguration Message needs major reform to achieve multiple SCell addition and removal.
3 Discussion on System Information Update for SCell
As agreed, the SCell information is always signaled dedicatedly after SCell addition. In this section, we analyzed IEs of SI and discussed whether update is necessary.
· MasterInformationBlock defines the most essential physical layer information of the cell required to receive further system information;
	dl-Bandwidth
	No need to include.

	phich-Config
	Not sure, must include if not provided along with SCell addition.

	systemFrameNumber
	No need to include if the same as PCell, waiting for RAN4 reply.


· SystemInformationBlockType1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information blocks;
	cellAccessRelatedInfo
	No need to include.

	cellSelectionInfo
	No need to include.

	p-Max
	Must include if modified.

	freqBandIndicator
	Not sure, must include if not provided along with SCell addition.

	schedulingInfoList
	No need to include. No SI acquisition for SCell.

	tdd-Config
	No need to include.

	si-WindowLength
	No need to include. No SI acquisition for SCell.

	systemInfoValueTag
	No need to include. No SI acquisition for SCell.

	nonCriticalExtension
	No need to include.


· SystemInformationBlockType2 contains common and shared channel information;
	ac-BarringInfo
	No need to include.

	radioResourceConfigCommon
	No need to include, should be provided along with SCell addition.

	ue-TimersAndConstants
	No need to include.

	freqInfo
	No need to include.

	mbsfn-SubframeConfigList
	Optionally include if eNB wants MBMS to be provided on SCell.

	timeAlignmentTimerCommon
	No need to include.


· Other system information;
	SystemInformationBlockType3
	No need to include.

	SystemInformationBlockType4
	No need to include.

	SystemInformationBlockType5
	No need to include.

	SystemInformationBlockType6
	No need to include.

	SystemInformationBlockType7
	No need to include.

	SystemInformationBlockType8
	No need to include.

	SystemInformationBlockType9
	No need to include.

	SystemInformationBlockType10
	No need to include.

	SystemInformationBlockType11
	No need to include.

	SystemInformationBlockType12
	No need to include.

	SystemInformationBlockType13
	Optionally include if eNB wants MBMS to be provided on SCell.


Generally, if SCell addition message is properly designed to carry all necessary information, almost no SI update is needed after SCell addition or update is so rarely needed that it is unlikely to happen in the lifetime of a SCell. One exception is p-Max, it could be updated now and again.
For MBMS information (mbsfn-SubframeConfigList in SIB2 and SIB13), if eNB wants to provide the service to a UE on a SCell, it will have to provide updates when there is a change.
Proposal 2: For SI update through dedicated signaling, despite p-Max and MBMS related IEs, update is rarely needed.
4 Conclusion
This paper first proposed a baseline structure for RRCConnectionReconfiguration message for SCell addition/modification/removal, and then discussed the necessary IEs for SI update through dedicated signaling. Following proposals were proposed to progress discussion in RAN2.
Proposal 1: RRC Reconfiguration Message needs major reform to achieve multiple SCell addition and removal.

Proposal 2: For SI update through dedicated signaling, despite p-Max and MBMS related IEs, update is rarely needed.
5 References
[1] TS 36.331, “Feasibility Radio Resource Control (RRC) Protocol specification”.
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