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1. Introduction
There have been some agreements on the function of PUCCH SCell. 
	Agreements
2
Rely on eNB implementation to deactivate an SCell when its PUCCH is remapped to a deactivated PUCCH SCell.

3
Initial state for a newly added SCell configured with PUCCH is deactivated.

4
Reconfiguring PUCCH does not change SCell activation/deactivation state:


- add or remove PUCCH configuration to an existing SCell with configured UL (PUSCH) does not change its activation/deactivation state


- reconfiguring an existing SCell to another PUCCH group does not change its activation/deactivation state

We will verify whether these agreements are feasible from stage-3 CP point of view. If not, we should consider to rely only on release/add.  


This contribution gives our consideration about the detail of PUCCH SCell configuration from two aspects: the configuration content of PUCCH SCell, and the configuration structure of PUCCH SCell. 
2. Discussion
2.1. Configuration content of PUCCH SCell
Similar with PSCell and SCell, PUCCH SCell should have the same configuration structure, i.e. the configuration including Cell ID, common configuration and dedicated configuration.

· Common Part:  

It is similar as PSCell, but supports fewer features than PSCell. Since PSCell common configuration includes the PUCCH related and CBRA related common configuration based on the legacy SCell common configuration. Similarly, PUCCH SCell can use the similar way. Comparing to the PSCell, since CBRA is not supported on PUCCH SCell, the common configuration for PUCCH SCell is given as below. 
RadioResourceConfigCommonPucchSCell-r13 ::=
SEQUENCE {


basicFields-r12





RadioResourceConfigCommonSCell-r10,


pucch-ConfigCommon-r12



PUCCH-ConfigCommon,

rach-ConfigCommon-r12



RACH-ConfigCommon,


uplinkPowerControlCommonPucchSCell-r12
UplinkPowerControlCommonPSCell-r12,

...

}

Proposal 1: The common configuration of PUCCH SCell is based on PSCell common configuration and removing RACH related common configuration, as described above. 
· Dedicated Part:

The dedicated configuration of PUCCH SCell only includes physical configuration. Table-1 gives the detailed physical configuration for PCell/PSCell and SCell, i.e. same configuration in yellow, PCell/PSCell dedicated configuration in orange, different configuration in green and unnecessary configuration in gray. Based on that, Table-1also gives the configuration IEs which are really needed on PUCCH SCell:

· For the configuration in yellow, all should be supported on PUCCH SCell;
· For the configuration in orange,

· PUCCH related configuration should be supported, i.e.  pucch-ConfigDedicated;

· D-SR related configuration should be supported, i.e. schedulingRequestConfig;
· EIMTA command should not be supported, i.e. eimta-MainConfig-r12;
· TPC command should not be supported, i.e. tpc-PDCCH-ConfigPUCCH, tpc-PDCCH-ConfigPUSCH;
· For the configuration in green, 
· The configuration including PUCCH/CSI/RI/ACK information should be supported, i.e.  pusch-ConfigDedicated, uplinkPowerControlDedicated, uplinkPowerControlDedicated-v1020;

· Only self scheduling should be supported, i.e. cif-Presence-r10;
· Per subframe set CSI configuration should not be supported, i.e. pusch-ConfigDedicated-v1250, csi-SubframePatternConfig-r10 in cqi-ReportConfig-r10.
From Table-1, it can be seen that most parameters in PhysicalConfigDedicated are applicable for PUCCH SCell. Although there are some parameters are not applicable, it would be easy to describe the restriction in the field description. 
Proposal 2: PhysicalConfigDedicated is proposed for the dedicated configuration of PUCCH SCell.
Proposal 3: The following parameters should not be applicable for PUCCH SCell: tpc-PDCCH-ConfigPUCCH, tpc-PDCCH-ConfigPUSCH, eimta-MainConfig-r12, csi-SubframePatternConfig-r10 in cqi-ReportConfig-r10, pusch-ConfigDedicated-v1250.
Table-1 dedicated configuration
	PhysicalConfigDedicated /PCell,PSCell
	PhysicalConfigDedicatedSCell /SCell
	PhysicalConfigDedicated / PUCCH SCell
	NOTE

	pdsch-ConfigDedicated
	pdsch-ConfigDedicated
	pdsch-ConfigDedicated
	　

	pucch-ConfigDedicated
	　
	pucch-ConfigDedicated
	PUCCH supported

	pucch-ConfigDedicated-v1020
	　
	pucch-ConfigDedicated-v1020
	

	pucch-ConfigDedicated-v1130
	　
	pucch-ConfigDedicated-v1130
	

	pucch-ConfigDedicated-v1250
	　
	pucch-ConfigDedicated-v1250
	

	pusch-ConfigDedicated
	PUSCH-ConfigDedicatedSCell
	pusch-ConfigDedicated
	ACK/RI/CQI offset configuration should be included.

	pusch-ConfigDedicated-v1020
	　
	pusch-ConfigDedicated-v1020
	

	uplinkPowerControlDedicated
	UplinkPowerControlDedicatedSCell
	uplinkPowerControlDedicated
	p0-UE-PUCCH should be included.

	uplinkPowerControlDedicated-v1020
	
	uplinkPowerControlDedicated-v1020
	

	tpc-PDCCH-ConfigPUCCH
	　
	N/A
	TPC command not support

	tpc-PDCCH-ConfigPUSCH
	　
	N/A
	TPC command not support

	soundingRS-UL-ConfigDedicated 
	SoundingRS-UL-ConfigDedicated
	SoundingRS-UL-ConfigDedicated
	　

	schedulingRequestConfig
	　
	schedulingRequestConfig
	D-SR support on PUCCH SCell

	schedulingRequestConfig-v1020
	　
	schedulingRequestConfig-v1020
	

	cqi-ReportConfig
	　
	cqi-ReportConfig
	same as PCell/PSCell, if R10 CQI report config configured, the IEs are no needed.

	antennaInfo
	　
	antennaInfo
	

	cqi-ReportConfig-v920
	　
	cqi-ReportConfig-v920
	

	antennaInfo-v920
	　
	antennaInfo-v920
	

	antennaInfo-r10
	antennaInfo-r10
	antennaInfo-r10
	　

	antennaInfoUL-r10
	antennaInfoUL-r10
	antennaInfoUL-r10
	　

	cif-Presence-r10 
	crossCarrierSchedulingConfig-r10
	cif-Presence-r10 
	Only can self scheduling on PUCCH SCell.

	cqi-ReportConfig-r10
	cqi-ReportConfigSCell-r10
	cqi-ReportConfigSCell-r10
or
cqi-ReportConfig-r10 without subframe configuration
	csi-SubframePatternConfig-r10 is not needed supported on PUCCH SCell.

	csi-RS-Config-r10
	csi-RS-Config-r10
	csi-RS-Config-r10
	　

	soundingRS-UL-ConfigDedicated-v1020
	soundingRS-UL-ConfigDedicated-v1020
	soundingRS-UL-ConfigDedicated-v1020
	　

	soundingRS-UL-ConfigDedicatedAperiodic-r10
	soundingRS-UL-ConfigDedicatedAperiodic-r10
	soundingRS-UL-ConfigDedicatedAperiodic-r10
	　

	additionalSpectrumEmissionCA-r10
	　
	N/A
	Related configuration for SCell in common config part.

	csi-RS-ConfigNZPToReleaseList-r11
	csi-RS-ConfigNZPToReleaseList-r11
	csi-RS-ConfigNZPToReleaseList-r11
	　

	csi-RS-ConfigNZPToAddModList-r11
	csi-RS-ConfigNZPToAddModList-r11
	csi-RS-ConfigNZPToAddModList-r11
	　

	csi-RS-ConfigZPToReleaseList-r11
	csi-RS-ConfigZPToReleaseList-r11
	csi-RS-ConfigZPToReleaseList-r11
	　

	csi-RS-ConfigZPToAddModList-r11
	csi-RS-ConfigZPToAddModList-r11
	csi-RS-ConfigZPToAddModList-r11
	　

	epdcch-Config-r11
	epdcch-Config-r11
	epdcch-Config-r11
	　

	pdsch-ConfigDedicated-v1130
	pdsch-ConfigDedicated-v1130
	pdsch-ConfigDedicated-v1130
	　

	cqi-ReportConfig-v1130
	cqi-ReportConfig-v1130
	cqi-ReportConfig-v1130
	　

	pusch-ConfigDedicated-v1130
	pusch-ConfigDedicated-v1130
	pusch-ConfigDedicated-v1130
	　

	uplinkPowerControlDedicated-v1130
	UplinkPowerControlDedicated-v1130
	UplinkPowerControlDedicated-v1130
	　

	antennaInfo-v1250
	antennaInfo-v1250
	antennaInfo-v1250
	　

	eimta-MainConfig-r12
	　
	N/A
	eIMTA command not supported

	EIMTA-MainConfigServCell-r12
	EIMTA-MainConfigServCell-r12
	EIMTA-MainConfigServCell-r12
	　

	CQI-ReportConfig-v1250
	CQI-ReportConfig-v1250
	CQI-ReportConfig-v1250
	　

	UplinkPowerControlDedicated-v1250 
	UplinkPowerControlDedicated-v1250 
	UplinkPowerControlDedicated-v1250 
	　

	pusch-ConfigDedicated-v1250
	　
	N/A
	Subframe set not supported

	csi-RS-Config-v1250
	csi-RS-Config-v1250
	csi-RS-Config-v1250
	　


2.2. Configuration structure for of PUCCH SCell
Since the PUCCH SCell is a kind of special SCell, and similar as PSCell in some aspects, there are two ways to consider the configuration of PUCCH SCell, SCell-like or PSCell-like way.
· Option 1: PSCell-like configuration
For PSCell configuration, Table-2 gives the operation and the corresponding RRC parameter. Due to the RRC parameter different between PSCell and SCell, when switching between PSCell and SCell, only “release + addition” operation can be applied. 
Table-2 PSCell operation via RRC configuration

	Action
	IE

	PSCell addition
	pSCellToAddMod

	PSCell modification
	pSCellToAddMod

	PSCell deletion
	SCellToReleaseList


In the similar way, the possible configuration is given as below and the operation for PUCCH SCell is given in Table-3. 
PucchSCellToAddMod-r10 ::=


SEQUENCE {


sCellIndex-r10





SCellIndex-r10,


cellIdentification-r10



SEQUENCE {



physCellId-r10





PhysCellId,



dl-CarrierFreq-r10




ARFCN-ValueEUTRA


}















OPTIONAL,
-- Cond SCellAdd


radioResourceConfigCommonPucchSCell-r13

RadioResourceConfigCommonPucchSCell-r13
OPTIONAL,
-- Cond PucchSCellAdd


radioResourceConfigDedicatedPucchSCell-r13
RadioResourceConfigDedicatedPucchSCell-r13
OPTIONAL,
-- Cond PucchSCellAdd2

...,


[[
dl-CarrierFreq-v1090



ARFCN-ValueEUTRA-v9e0
OPTIONAL
-- Cond EARFCN-max


]]

}

RadioResourceConfigDedicatedPucchSCell-r13 ::=
SEQUENCE {


-- UE specific configuration extensions applicable for an SCell


physicalConfigDedicatedPucchSCell-r13

PhysicalConfigDedicated
OPTIONAL,
-- Need ON


...,


[[
mac-MainConfigSCell-r11


MAC-MainConfigSCell-r11


OPTIONAL
-- Cond SCellAdd


]],


[[
naics-Info-r12



NAICS-AssistanceInfo-r12

OPTIONAL
-- Need ON


]]

}

Table-3 PUCCH SCell operation via RRC configuration

	Action
	IE

	PucchSCell addition
	pucchSCellToAddMod

	PucchSCell modification
	pucchSCellToAddMod

	PucchSCell deletion
	SCellToReleaseList


· Option 2: SCell-like configuration

In this option, all parameters of PUCCH SCell are in SCellToAddMod, and the option according to the configuration is given in Table-4.
Table-4 PUCCH SCell operation via RRC configuration

	Action
	IE

	PucchSCell addition
	SCellToAddMod

	PucchSCell modification
	SCellToAddMod

	PucchSCell deletion
	SCellToReleaseList


Since the benefit to merge PUCCH SCell and SCell configuration into one structure is to reconfigure SCell to PUCCH SCell or vise via by delta configuration, and the current principle is that common configuration of SCell change only can be performed by “release + addition” method, 

According to proposal 1, the common configuration of PUCCH SCell and normal SCell is different. Current principle is the common configuration of one SCell change only by “release + addition”. Hence, to perform the SCell reconfigured to PUCCH SCell via delta configuration, it should be allowed to configure the common configuration of PUCCH SCell to normal SCell. 
The possible structure is given as below. 
SCellToAddMod-r10 ::=


SEQUENCE {


sCellIndex-r10





SCellIndex-r10,


cellIdentification-r10



SEQUENCE {



physCellId-r10





PhysCellId,



dl-CarrierFreq-r10




ARFCN-ValueEUTRA


}















OPTIONAL,
-- Cond SCellAdd


radioResourceConfigCommonSCell-r10

RadioResourceConfigCommonSCell-r10
OPTIONAL,
-- Cond SCellAdd


radioResourceConfigDedicatedSCell-r10
RadioResourceConfigDedicatedSCell-r10
OPTIONAL,
-- Cond SCellAdd2


...,


[[
dl-CarrierFreq-v1090



ARFCN-ValueEUTRA-v9e0
OPTIONAL
-- Cond EARFCN-max


]]

radioResourceConfigCommonPucchSCell-r13

RadioResourceConfigCommonPucchSCell-r13
OPTIONAL,
-- Cond PucchSCellAdd
}

RadioResourceConfigDedicatedSCell-r10 ::=
SEQUENCE {


-- UE specific configuration extensions applicable for an SCell


physicalConfigDedicatedSCell-r10

PhysicalConfigDedicatedSCell-r10
OPTIONAL,
-- Need ON

physicalConfigDedicatedPucchSCell-r13

PhysicalConfigDedicated

OPTIONAL,
-- Need ON

...,


[[
mac-MainConfigSCell-r11


MAC-MainConfigSCell-r11


OPTIONAL
-- Cond SCellAdd


]],


[[
naics-Info-r12



NAICS-AssistanceInfo-r12

OPTIONAL
-- Need ON

]]

}

The detailed operation to perform the PUCCH SCell/SCell configuration/reconfiguration is given in Table-5.
Table-5 PUCCH SCell/SCell configuration/reconfiguration/switching
	
	Configuration 
	Extra Operation

	SCell addition/ modification
	radioResourceConfigCommonSCell or radioResourceConfigCommonPucchSCell,
radioResourceConfigDedicatedSCell
	

	PUCCH SCell addition/modification
	radioResourceConfigCommonPucchSCell,
physicalConfigDedicatedPucchSCell
	

	SCell switching to PUCCH SCell
	physicalConfigDedicatedPucchSCell
	delete dedicated SCell configuration
radioResourceConfigDedicatedSCell

	PUCCH SCell switching to SCell
	radioResourceConfigDedicatedSCell
	delete dedicated PUCCH SCell configuration
physicalConfigDedicatedPucchSCell


The comparison of the two operations is given below:

· Configuration structure
In Option 1, PUCCH SCell configuration is in a new structure. In Option 2, PUCCH SCell configuration is merged into the SCell configuration structure, and UE needs to distinguish the SCell attribute by the existed configuration. From this aspect, Option 1 is better than Option 2. 
· PUCCH SCell/SCell switching
In Option 1, Only SCell “release + addition” can be applied, which would bring long data interruption, e.g. at least 85ms (34ms MAC A/D delay + 15ms RRC delay + 34ms MAC A/D delay). In Option 2, the reconfiguration can be performed by delta configuration and the data interruption can be avoided. From this aspect, Option 2 is better than Option 1, and aligned with the previous RAN2 agreements. 
Since the Option 1is not aligned with the previous agreement, and the structure and operation of option 2is not complex, we propose RAN2 to consider the option 2.
Proposal 4: Option2 is proposed for PUCCH SCell configuration, i.e. PUCCH SCell add/mod via SCellToAddMod.
3. Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: The common configuration of PUCCH SCell is based on PSCell common configuration and removing RACH related common configuration, as described above. 
Proposal 2: PhysicalConfigDedicated is proposed for the dedicated configuration of PUCCH SCell.

Proposal 3: The following parameters should not be applicable for PUCCH SCell: tpc-PDCCH-ConfigPUCCH, tpc-PDCCH-ConfigPUSCH, eimta-MainConfig-r12, csi-SubframePatternConfig-r10 in cqi-ReportConfig-r10, pusch-ConfigDedicated-v1250.
Proposal 4: Option2 is proposed for PUCCH SCell configuration, i.e. PUCCH SCell add/mod via SCellToAddMod.
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