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1. Introduction

In the several RAN2 meetings, PCell/SCell configuration has been discussed. Agreements and FFS are shown in the table.
	
	Addition
	Reconfiguration
	HO
	Re-establishment

	PCell
	
	PCell based delta configuration
	Same as Rel-8/9
	Same as Rel-8/9

	SCell
	Full configuration or delta configuration?

(already agreed that full configuration will be possible)
	Delta configuration shall be based on the ‘existing’ SCell
FFS: Frequency/PCI can be changed? (i.e. replacement)
	Unclear if this behavior is same as Addition 
	Configuration reset


There are some further points to be concluded for SCell configuration. In this contribution, the modeling of SCell addition and how to handle SCell configuration at handover are discussed and analyzed.
2. Discussion
For SCell addition, there are three models how SCell are handled.
Model 1: Additional SCell is always handled as “new” SCell by using full configuration.
Model 2: Additional SCell is always handled as “new” SCell by using delta configuration based on the PCell.
Model 3: Additional SCell can be delta configuration based on the existing SCell (i.e. support to change frequency/PCI).
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Figure 1: SCell addition handling
Figure 1 shows the SCell addition behavior for the above mentioned three models. Model 1 means that SCell addition procedure is always needed. It was already agreed that removal and addition of SCell can be done with a single RRC procedure. Model 2 means that SCell addition procedure is always needed and new SCell is configured by delta signaling based on PCell configuration. Model 3 means that for the current UE configuration an SCell modification procedure can be used i.e. to change the PCI and the DL carrier frequency for an SCell while still using the same Cell Index. 
The advantage of the full configuration as described in model 1 is the simplicity compared to other two models. This minimizes the type of UE behavior and thus test cases.
The benefit of models 2 and 3 compared with model 1 is signaling optimization as discussed in the Annex of this contribution. The gain of this optimization is not large.
Comparing model 2 with model 3, model 2 has the benefits when adding new SCells right after RRC connection establishment. Model 3 has benefits when changing SCells at intra-eNB handover like in deployment scenario 3.
For the inter-eNB handover case, it was agreed that target eNB decides which SCells to configure at HO. The number of configured SCells and the selection of SCells might be different between source eNB and target eNB depending on load balancing and own operation rules (e.g. for multi-vendor situation).
If the number of cells after HO is higher than that before HO, using PCell based delta configuration for all SCells based on model 2 has more benefits compared to the replacement based on model 3 or the full configuration for SCells based on model 1. Thus it is better to use PCell configuration as a reference point, if delta configuration is used for SCell addition. This includes HO case. 
Conclusion 1: Full configuration is a simple way for SCell configuration.

Conclusion 2: It is better to use PCell configuration as a reference point, if delta configuration is used for SCell addition.
3. Conclusion
In this contribution, the modeling of SCell addition and how to handle SCell configuration at handover are discussed and analyzed.
Conclusion 1: Full configuration is a simple way for SCell configuration.

Conclusion 2: It is better to use PCell configuration as a reference point, if delta configuration is used for SCell addition.
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Annex:
This table shows the comparison of signalling size between full configuration and delta configuration for SCell configuration. Based on the analysis of signalling sizes in the table below, PCell based delta configuration for SCell can reduce about 80bits of signalling size compared to full configuration when assuming scenario 1. Hence, from signalling perspective it is more efficient to use delta signalling for SCell addition and HO as optimization.
On the other hand, it needs to change the OPTIONAL mode (i.e. the Need code definition) to base the delta signaling for SCell configuration on the PCell configuration. However, it is not difficult to define a new Need code to use PCell based delta configuration for Scell configuration since it can be applied on the subIE level (e.g. PDSCH-Config, PUSCH-ConfigCommon, UplinkPowerControlCommon, Antenna Info) based on the current CR to 36.331 on carrier aggregation [1]. Therefore, this implies no critical change to the current specification.
	<Cell-specific>

	IE
	subIE
	subsubIE
	sssIE
	source
	status
	full config
	delta config (Scenario 1)

	dl-Bandwidth
	　
	　
	　
	MIB
	A
	3
	1

	PHICH-Config  
	　
	　
	　
	MIB
	A
	3
	1

	P-Max 
	　
	　
	　
	SIB1
	A
	6
	1

	freqBandIndicator
	　
	　
	　
	SIB1
	TBD
	6
	1

	radioResourceConfigCommon
	PDSCH-ConfigCommon 
	referenceSignalPower
	　
	SIB2
	A
	7
	1

	radioResourceConfigCommon
	PDSCH-ConfigCommon 
	p-b 
	　
	SIB2
	A
	2
	1

	radioResourceConfigCommon
	PUSCH-ConfigCommon 
	n-SB
	　
	SIB2
	A
	2
	1

	radioResourceConfigCommon
	PUSCH-ConfigCommon 
	hoppingMode
	　
	SIB2
	A
	1
	1

	radioResourceConfigCommon
	PUSCH-ConfigCommon 
	pusch-HoppingOffset
	　
	SIB2
	A
	7
	1

	radioResourceConfigCommon
	PUSCH-ConfigCommon 
	enable64QAM 
	　
	SIB2
	A
	1
	1

	radioResourceConfigCommon
	PUSCH-ConfigCommon 
	ul-ReferenceSignalsPUSCH 
	　
	SIB2
	A
	10
	1

	radioResourceConfigCommon
	SoundingRS-UL-ConfigCommon 
	srs-BandwidthConfig
	　
	SIB2
	A
	3
	3

	radioResourceConfigCommon
	SoundingRS-UL-ConfigCommon 
	srs-SubframeConfig
	　
	SIB2
	A
	4
	4

	radioResourceConfigCommon
	UplinkPowerControlCommon  
	p0-NominalPUSCH
	　
	SIB2
	A
	8
	1

	radioResourceConfigCommon
	UplinkPowerControlCommon  
	alpha
	　
	SIB2
	A
	3
	1

	radioResourceConfigCommon
	Ul-CyclicPrefixLength 
	　
	　
	SIB2
	A
	1
	1

	freqInfo
	ul-CarrierFreq 
	　
	　
	SIB2
	A
	17
	17

	freqInfo
	ul-CarrierBandwidth
	　
	　
	SIB2
	A
	5
	1

	freqInfo
	additionalSpectrumEmission 
	　
	　
	SIB2
	A
	5
	5

	mbsfn-SubframeConfigList 
	　
	　
	　
	SIB2
	A
	13
	13

	PhysCellId
	　
	　
	　
	MobilityControlInfo
	A
	9
	9

	freqInfo
	dl-CarrierFreq 
	　
	　
	MobilityControlInfo
	A
	16
	16

	AntennaInfoCommon 
	antennaPortsCount 
	　
	　
	MobilityControlInfo
	A
	2
	1

	the size of Cell-specific parameters
	134
	83

	<UE-specific>

	IE
	subIE
	subsubIE
	sssIE
	source 
	status
	full config 
	delta config (Scenario 1)

	physicalConfigDedicated
	PDSCH-ConfigDedicated 
	p-a 
	　
	　
	A
	3
	1

	physicalConfigDedicated
	PUSCH-ConfigDedicated 
	betaOffset-ACK-Index
	　
	　
	A
	4
	4

	physicalConfigDedicated
	PUSCH-ConfigDedicated 
	betaOffset-RI-Index
	　
	　
	FFS？
	4
	4

	physicalConfigDedicated
	PUSCH-ConfigDedicated 
	betaOffset-CQI-Index 
	　
	　
	FFS？
	4
	4

	physicalConfigDedicated
	UplinkPowerControlDedicated 
	deltaMCS-Enabled
	　
	　
	A
	1
	1

	physicalConfigDedicated
	UplinkPowerControlDedicated 
	accumulationEnabled
	　
	　
	A
	1
	1

	physicalConfigDedicated
	UplinkPowerControlDedicated 
	pSRS-Offset
	　
	　
	A
	4
	4

	physicalConfigDedicated
	UplinkPowerControlDedicated 
	filterCoefficient 
	　
	　
	A
	4
	1

	physicalConfigDedicated
	TPC-PDCCH-ConfigPUSCH 
	tpc-RNTI
	　
	　
	TBD
	16
	16

	physicalConfigDedicated
	TPC-PDCCH-ConfigPUSCH 
	tpc-Index 
	　
	　
	TBD
	9
	9

	physicalConfigDedicated
	CQI-ReportConfig 
	cqi-ReportModeAperiodic
	　
	　
	FFS
	4
	1

	physicalConfigDedicated
	CQI-ReportConfig 
	nomPDSCH-RS-EPRE-Offset
	　
	　
	FFS
	3
	1

	physicalConfigDedicated
	CQI-ReportConfig 
	cqi-ReportPeriodic
	cqi-PUCCH-ResourceIndex
	　
	FFS
	10
	10

	physicalConfigDedicated
	CQI-ReportConfig 
	cqi-ReportPeriodic
	cqi-pmi-ConfigIndex
	　
	FFS
	9
	9

	physicalConfigDedicated
	CQI-ReportConfig 
	cqi-ReportPeriodic
	cqi-FormatIndicatorPeriodic (wide/sub-band)
	　
	FFS
	3
	1

	physicalConfigDedicated
	CQI-ReportConfig 
	cqi-ReportPeriodic
	ri-ConfigIndex
	　
	FFS
	10
	10

	physicalConfigDedicated
	CQI-ReportConfig 
	cqi-ReportPeriodic
	simultaneousAckNackAndCQI 
	　
	FFS
	1
	1

	physicalConfigDedicated
	SoundingRS-UL-ConfigDedicated  
	srs-Bandwidth
	　
	　
	A
	2
	2

	physicalConfigDedicated
	SoundingRS-UL-ConfigDedicated  
	srs-HoppingBandwidth
	　
	　
	A
	2
	2

	physicalConfigDedicated
	SoundingRS-UL-ConfigDedicated  
	freqDomainPosition
	　
	　
	A
	5
	5

	physicalConfigDedicated
	SoundingRS-UL-ConfigDedicated  
	duration
	　
	　
	A
	1
	1

	physicalConfigDedicated
	SoundingRS-UL-ConfigDedicated  
	srs-ConfigIndex
	　
	　
	A
	10
	10

	physicalConfigDedicated
	SoundingRS-UL-ConfigDedicated  
	transmissionComb
	　
	　
	A
	1
	1

	physicalConfigDedicated
	SoundingRS-UL-ConfigDedicated  
	cyclicShift 
	　
	　
	A
	3
	3

	physicalConfigDedicated
	AntennaInfoDedicated 
	transmissionMode
	　
	　
	A
	3
	1

	physicalConfigDedicated
	AntennaInfoDedicated 
	transmissionModeUL
	　
	new
	FFS
	3
	1

	physicalConfigDedicated
	AntennaInfoDedicated 
	codebookSubsetRestriction
	　
	　
	A
	5
	1

	physicalConfigDedicated
	AntennaInfoDedicated 
	ue-TransmitAntennaSelection 
	　
	　
	A
	2
	1

	physicalConfigDedicated
	CQI-ReportConfig-v920
	pmi-RI-Report-r9
	　
	　
	TBD
	1
	1

	physicalConfigDedicated
	AntennaInfoDedicated-v920
	codebookSubsetRestriction-v920
	　
	　
	A
	7
	1

	PDCCH–ConfigDedicated (new, ffs)
	CIF-presence (yes/no)
	　
	　
	new
	FFS
	1
	1

	CIF-Config 
	scheduling-PDCCCH
	　
	　
	new
	FFS
	3
	3

	CIF-Config 
	PCFICH
	　
	　
	new
	FFS
	2
	2

	sCellActivationConfig
	deactivationTimer
	　
	　
	new
	FFS
	?
	?

	PathlossReference (sib2/ pcell)
	　
	　
	　
	new
	A
	1
	1

	the size of UE-specific paramters
	142
	115

	the total size
	276
	198
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