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1 Introduction

CA topic has been discussed several meetings since RAN2#65bis, and has gotten a lot of fruit. In last meeting, the big issue we meet was we can not make decision on some issues unless we can understand the RRC message structure for CA. Therefore, it is important for us to understand which configuration information is needed for Scell and if any additional configuration information is needed for Pcell. In this contribution, we analyze following issues:

1 Are there any additional parameters needed for Pcell?

2 which common information is needed for Scell? 
3 which dedicated information is needed for Scell? 

2 Discussion

2.1 Impact analysis on UE configuration for CA
First, we analyse which configuration information is needed for CA based on agreements achieved in past meetings.
Table 1: Impact analysis on CA configuration
	Feature
	Agreement
	Pcell or Scell impact

	PUCCH
	RAN2 has agreed [1] that: The UL PCC is used for transmission of L1 uplink control information, i.e. PUCCH resources are only configured for PCC. And RAN1 has agreed [1] that: One SR per UE transmitted on PUCCH.
	Pcell: PUCCH and SR configurations are only configured for PCell. 
Scell: it is unrelated to Scell.


	Cross-scheduling
	In [1],
Carrier indicator field (CIF) mapping to CCs:

The mapping from CI values to CCs for each CC enabling CIF is UE specific

CI to CC mapping is configured by RRC

At least one carrier should operate during reconfiguration of the CI-to-CC mapping

In [2], the baseline for informing the CFI of other CCs is RRC signalling and the UE uses always this value 
	Pcell: Wait for RAN1 decision if CIF is related to PCell when Pcell is used to schedule other Scells; 
Scell: Need introduce CIF/CFI into Scell configuration;



	RACH
	Agreed in [2], RACH access only on Pcell


	Pcell: RACH and PRACH configurations are only configured for PCell. 
Scell: it is unrelated to Scell.

	Activation/deactivation
	Agreed in [1] [2], if we have activation/deactivation, it will be realized by MAC signalling. 

The DL PCC cannot be de-activated; 
	Pcell: No impact. 
Scell: 
Need add mapping between MAC and RRC to indicate particular Scell;
Need introduce deactivation timer per Scell; 

	Radio link failure
	In [1], about RLF, RAN2 agreed that Re-establishment will be triggered when the DL PCC experiences failure, not when other DL CC’s experience failure.

	Pcell: RLF timer and counter (N310, N311) are only configured for PCell, i.e. RLF-TimersAndConstants is only configured for Pcell.
Scell: it is unrelated to Scell.

	System information
	In [1], for reception of the SI in the DL PCC Rel-8/9 procedures apply;

In [2], Scell System Information only provided with dedicated signalling: UE does not read SI directly from Scells
	Pcell: No impact on Pcell. 
Scell: all relevant SI information is provided with dedicated signaling. Parts of them are out of RadioResourceConfigCommon. Need add these parameters for Scell.

	SPS
	In [2], In Rel-10 we will have SPS only on DL PCC and UL PCC
	Pcell: SPS configuration is only used for Pcell.
Scell: it is unrelated to Scell.

	PHR
	RAN1#61 agreed that for each UL component carrier, the PHR would account for the maximum power reduction (MPR) and include the following two PHR types:

Type 1 power headroom report computed as: P_cmax,c minus PUSCH power
Type 2 power headroom report computed as: P_cmax,c minus PUCCH power minus PUSCH power
	Type2 PHR is only be used for Pcell.
Further impact on RAN2 should be discussed. 


Based on above analysis, there is no much more additional configuration needed for Pcell configuration except cross-scheduling parameters in table 2 compared with R8/R9 due to introduction of CA feature. 
Table 2: Additional Dedicated information for Pcell
	Feature
	Parameter/IE
	Additional configuration for Pcell
	Note

	Cross-scheduling
	carrierIndicatorField
	Yes/No?
	CIF: 3bits to indicate which CI value is used to schedule current Pcell when Pcell is used to schedule other Scells.

Note: Wait for RAN1 decision. 


Therefore we propose:

Proposal 1: Reuse current R8/R9 configuration for Pcell with a possible slight extension needed for cross-scheduling, i.e. there is no need to update configuration structure for Pcell due to CA.
2.2 Common information for Scell
The table 3 lists all information included in the IE RadioResourceConfigCommon, we analyse which configuration information is needed for Scell.
Table 3: Common information for Scell
	Parameter/IE
	Scell specific configuration
	Note

	rach-ConfigCommon
	No
	Only in Pcell

	prach-Config
	No
	Only in Pcell

	pdsch-ConfigCommon
	Yes
	Different Scells May have different configuration due to coverage, channel condition, bandwidth etc. 

	pusch-ConfigCommon
	Yes
	Different Scells May have different configuration due to coverage, channel condition, bandwidth etc. 

	phich-Config
	Yes
	Different Scells May have different configuration due to user numbers etc. 

	pucch-ConfigCommon
	No
	Only in Pcell

	soundingRS-UL-ConfigCommon
	Yes
	Different Scells May have different configuration due to coverage, channel condition, bandwidth etc.

	uplinkPowerControlCommon
	Yes
	Different Scells May have different configuration due to coverage, channel condition, bandwidth etc.

	antennaInfoCommon
	Yes
	Different Scells May have different configuration due to coverage, channel condition, bandwidth etc.

	p-Max
	Yes
	Different Scells May have different configuration, especially in different bands

	tdd-Config
	Yes
	The tdd-Config may be different if the carrier frequency is different. Worth allowing different configurations: could fine-tune DL/UL balance for instance.

	ul-CyclicPrefixLength
	Yes
	Different Scells May have different configuration due to coverage, channel condition, bandwidth etc.


Compared with relevant System information in [3], below information is out of current common configuration:

Table 4: Additional Common information for Scell
	Parameter/IE
	Scell specific configuration
	Note

	dl-Bandwidth
	
	Yes
	

	freqInfo
	ul-CarrierFreq
	Yes
	

	
	ul-Bandwidth
	Yes
	

	
	additionalSpectrumEmission
	Yes
	

	mbsfn-SubframeConfigList
	radioframeAllocationPeriod
	Yes
	

	
	radioframeAllocationOffset
	Yes
	

	
	subframeAllocation
	Yes
	

	timeAlignmentTimerCommon
	
	No


	We only have one TA in R10, can use Pcell’s configuration.


Above configurations in Table 3 except highlighted parameters and Table 4 except TAT timer configuration are needed for Scell, and these parameters can be different between different Scells of the same eNB due to coverage, channel condition and bandwidth etc. Therefore, we propose: 
Proposal 2: The parameters in table 3 except highlighted parameters and all additional parameters in table 4 except “timeAlignmentTimerCommon” should be introduced for Scell as common configuration.
2.3 Dedicated information for Scell
Here, we analyse which additional configuration information is introduced for Scell compared with the IE RadioResourceConfigDedicated.

The table 5 lists all information included in the IE RadioResourceConfigDedicated, we analyse which configuration information is needed for Scell.

Table 5: Dedicated information for Scell
	Parameter/IE
	Scell specific configuration
	Note

	srb-ToAddModList
	
	No
	Unrelated to Scell

	drb-ToAddModList
	
	No
	Unrelated to Scell

	drb-ToReleaseList
	
	No
	Unrelated to Scell

	mac-MainConfig
	ul-SCH-Config
   > maxHARQ-Tx
	No
	Only in Pcell

	
	ul-SCH-Config
   > periodicBSR-Timer
	No
	Only in Pcell

	
	ul-SCH-Config
   > retxBSR-Timer 
	No
	Only in Pcell

	
	ul-SCH-Config
   > ttiBundling 
	No
	Only in Pcell

	
	drx-Config
	Yes/No?
	Currently, we only have common DRX, so the parameters of the Pcell are also valid on the Scell  
If we remove activation/deactivation, DRX may be improved to save UE power, thus drx-Config may be needed for Scell.

	
	timeAlignmentTimerDedicated
	No
	Only in Pcell

	
	phr-Config
	Yes/No?
	Wait for RAN2 decision. 

	
	sr-ProhibitTimer-r9

	No
	Only in Pcell

	sps-Config
	
	No
	Only in Pcell

	physicalConfigDedicated
	pdsch-ConfigDedicated
	Yes
	Different Scells May have different configuration due to coverage, channel condition, bandwidth etc.

	
	pucch-ConfigDedicated
	No
	Only in Pcell

	
	pusch-ConfigDedicated
	Yes
	Different Scells May have different configuration due to coverage, channel condition, bandwidth etc.

	
	uplinkPowerControlDedicated

	Yes
	Different Scells May have different configuration due to coverage, channel condition, bandwidth etc.

	
	tpc-PDCCH-ConfigPUCCH
	No
	Only in Pcell

	
	tpc-PDCCH-ConfigPUSCH
	Yes
	Different Scells May have different configuration due to user numbers etc.

	
	cqi-ReportConfig
	Yes
	Different Scells May have different configuration due to coverage, channel condition, bandwidth etc.

	
	soundingRS-UL-ConfigDedicated
	Yes
	Different Scells May have different configuration due to coverage, channel condition, bandwidth etc.

	
	AntennaInfoDedicated
	Yes
	Different Scells May have different configuration due to coverage, channel condition, bandwidth, Antenna configuration  etc.

	
	schedulingRequestConfig
	No
	Only in Pcell

	
	cqi-ReportConfig-v920
	Yes
	Different Scells May have different configuration due to coverage, channel condition, bandwidth etc.

	
	antennaInfo-v920
	Yes
	Different Scells May have different configuration due to coverage, channel condition, bandwidth, Antenna configuration  etc.

	rlf-TimersAndConstants-r9
	
	No
	Only in Pcell


Compared with table 1, there are some additional dedicated parameters which are out of current dedicated configuration. We summarize them into below table.
Table 6: Additional Dedicated information for Scell

	Feature
	Parameter/IE
	Scell specific configuration
	Note

	Cross-scheduling
	schedulingCellId
	Yes
	Indicate which Cell is used to schedule current Scell

	
	carrierIndicatorField
	Yes
	CIF: 3bits to indicate which CI value is used to schedule current Scell

	
	cfiValue
	Yes
	CFI:2bits to indicate the start position of cross-carrier scheduled PDSCH to UE

	Activation/deactivation
	cellBitmap
	Yes
	3bits to indicate which bit is used for current Scell

	
	deactivationTimer
	No
	Implicit deactivation timer. All Scells use the same timer value.


Above configurations in Table 5 except highlighted parameters and Table 6 are needed for Scell, and these parameters except deactivationTimer can be different between different Scells of the same eNB due to coverage, channel condition and bandwidth etc. Therefore, we propose: 
Proposal 3: The parameters in table 5 except highlighted parameters and all additional parameters in table 6 should be introduced for Scell as dedicated configuration.
3 Conclusion

In this contribution, we analyse which parameter is needed for Pcell/Scell and propose:
Proposal 1: Reuse current R8/R9 configuration for Pcell with slight extension, i.e. don’t need to update configuration structure for Pcell due to CA.

Proposal 2: The parameters in table 3 except highlighted parameters and all additional parameters in table 4 except “timeAlignmentTimerCommon” should be introduced for Scell as common configuration.
Proposal 3: The parameters in table 5 except highlighted parameters and all additional parameters in table 6 should be introduced for Scell as dedicated configuration.
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