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1 Introduction
In dual connectivity, one of SCells associated to the SCG is configured as the PSCell which is responsible for transmitting uplink control information to the SeNB. It implies that PSCell configuration will be different from a normal SCell configuration. In this document, we investigate how to define IEs for PSCell configuration. First, we identify what information would be required for PSCell given that PUCCH is supported in the PSCell. Second, we investigate two possible approaches to configure the PSCell.  
2 Parameters for PSCell
Different from a normal SCell, PSCell needs more parameters to send uplink control information such as CSI, HARQ and SR. More specifically, PUCCH channel configuration, power control information, scheduling request related information and UCI multiplexing related information would be required. The following table summarizes the relevant IEs from the PCell configuration IEs compared to the current SCell configuration .

Table 1: additionally required parameters for PSCell compared to SCell
	
	Relevant IEs
	 Relevant sub-IEs

	PUCCH configuration
	pucch-ConfigDedicated
	All sub IEs are required 

	
	pucch-ConfigDedicated-v1020
	All sub IEs are required

	
	pucch-ConfigDedicated-v1130
	All sub IEs are required

	Power control for PUCCH
	tpc-PDCCH-ConfigPUCCH
	All sub IEs are required

	
	uplinkPowerControlDedicated-v1020
	

	
	uplinkPowerControlDedicate
	p0-UE-PUCCH

	Scheduling request
	schedulingRequestConfig
	All sub IEs are required

	
	schedulingRequestConfig-v1020
	All sub IEs are required

	UCI multiplexing with PUSCH
	pusch-ConfigDedicated

	betaOffset-ACK-Index, betaOffset-RI-Index, and 
betaOffset-CQI-Index 

	
	pusch-ConfigDedicated-v1020
	betaOffsetMC-r10


Proposal 1: RAN2 asks RAN1 if the same PCell parameters can be used without any addition or modification. 

3 RRC IE for PSCell
There could be two possible approaches to configure for the PSCell which requires more information than a normal SCell. 
Approach 1: adding PhysicalConfigDedicated instead of SCell information 

In [2], a new IE is introduced for the PSCell, PSCellToAddMod-r12 and this PSCell is not included in SCellToAddModList-r10. This IE includes RadioResourceConfigDedicated. Because RadioResourceConfigDedicated includes SRB/DRB/MAC information, it is more suitable to add PhysicalConfigDedicated in the sense that physical related parameters for the PCell can be reused for the PSCell. 
SCG-RadioResourceConfigDedicated-r12-IEs ::=

CHOICE {


release






NULL,


setup






SEQUENCE {



drb-ToAddModList-r12



DRB-ToAddModListSCG-r12

OPTIONAL, 
-- Need ON



scg-Config-r12





SCG-Config-r12




OPTIONAL,
-- Need ON



cellToReleaseList-r12



SCellToReleaseList-r10

OPTIONAL,
-- Need ON



cellToAddModList-r12



SCellToAddModList-r10


OPTIONAL,
-- Need ON



pCellToAddMod-r12




SCG-PSCell-r12


OPTIONAL,
-- Need ON



secMobilityControlInfo-r12


SecMobilityControlInfo-r12

OPTIONAL,
-- Cond HO



}

}
SCG-PSCell-r12 ::=


SEQUENCE {


sCellIndex-r12





SCellIndex-r10,


cellIdentification-r12


SEQUENCE {



physCellId-r12





PhysCellId,



dl-CarrierFreq-r12




ARFCN-ValueEUTRA-r9

}
















OPTIONAL,
-- Cond SCellAdd

    physicalConfigDedicated



PhysicalConfigDedicated

OPTIONAL,

-- Need ON

...,

}

If the existing physicalConfigDedicated is included, we will need some clarification in TS 36.331 because all of information may not be relevant to the PSCell. Table 2 summarizes some parameters which will not be necessary for the sPCell or need to be modified.  One possible clarification is to add condition Tag in each IE indicating that the IE should not be configured for the PSCell. 
Table 2: IEs which may not be relevant to the PSCell
	IE
	Comments

	tpc-PDCCH-ConfigPUSCH
	May not be needed. (need to ask RAN1 if it is necessary to support DCI 3/3A for PUSCH in dual connectivity)

	antennaInfo
	Not needed for PSCell

	antennaInfo-v920
	Not needed for PSCell

	cif-Presence-r10
	Need to conclude if the PSCell is not cross-carrier scheduled by the other SCell. Otherwise, crossCarrierSchedulingConfig-r10 is needed instead of cif-Presence-r10.

	cqi-ReportConfig-r10
	 csi-SubframePatternConfig-r10 is not required for the PSCell because eICIC is not supported for SCell.

Need clarification whether pmi-RI-Report-r10 or pmi-RI-Report-r9 is used. pmi-RI-Report-r10 is included in SCell IE and pmi-RI-Report-r9 is included PCell in CA, however they are the same information. 


Approach 2: adding additional IEs on top of SCell information.
In this approach, the PSCell is added by using normal SCell configuration. In addition, a new IE defined as physicalConfigDedicatedPSCell-r12 in the below box is introduced to configure parameters for the PSCell e.g. as listed in the Section 2.  
SCG-RadioResourceConfigDedicated-r12-IEs ::=

CHOICE {


release






NULL,


setup






SEQUENCE {



drb-ToAddModList-r12



DRB-ToAddModListSCG-r12

OPTIONAL, 
-- Need ON



scg-Config-r12





SCG-Config-r12




OPTIONAL,
-- Need ON



cellToReleaseList-r12



SCellToReleaseList-r10

OPTIONAL,
-- Need ON



cellToAddModList-r12



SCellToAddModList-r10


OPTIONAL,
-- Need ON



secMobilityControlInfo-r12


SecMobilityControlInfo-r12

OPTIONAL,
-- Cond HO



}

}
RadioResourceConfigDedicatedSCell-r10 ::=
SEQUENCE {


-- UE specific configuration extensions applicable for an SCell


physicalConfigDedicatedSCell-r10

PhysicalConfigDedicatedSCell-r10
OPTIONAL,
-- Need ON


...,


[[
mac-MainConfigSCell-r11


MAC-MainConfigSCell-r11


OPTIONAL
-- Cond SCellAdd


]]

[[


physicalConfigDedicatedPSCell-r12
PhysicalConfigDedicatedPSCell-r12
OPTIONAL, -- Cond pSell


]]

}
PhysicalConfigDedicatedPSCell-r12 ::= SEQUENCE {


pucch-ConfigDedicated



PUCCH-ConfigDedicated


OPTIONAL,

-- Need ON


pucch-ConfigDedicated-v1020

    PUCCH-ConfigDedicated-v1020

OPTIONAL,

-- Need ON


pucch-ConfigDedicated-v1130


PUCCH-ConfigDedicated-v1130

OPTIONAL,
    -- Need ON


tpc-PDCCH-ConfigPUCCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON

    uplinkPowerControlDedicated-v1020
UplinkPowerControlDedicated-v1020
OPTIONAL
-- Need ON

schedulingRequestConfig-v1020
    SchedulingRequestConfig-v1020
OPTIONAL,

-- Need ON

schedulingRequestConfig



SchedulingRequestConfig

OPTIONAL, 


-- Need ON


pusch-ConfigDedicated



PUSCH-ConfigDedicated


OPTIONAL,

-- Need ON
 p0-UE-PUCCH






INTEGER (-8..7),  OPTIONAL
-- Need ON 
 betaOffsetMC-r10




SEQUENCE {




betaOffset-ACK-Index-MC-r10


INTEGER (0..15),



betaOffset-RI-Index-MC-r10


INTEGER (0..15),



betaOffset-CQI-Index-MC-r10


INTEGER (0..15)


}
















OPTIONAL,

-- Need ON
…
}
It is observed that both approaches are feasible to configure the PSCell. However, we slightly prefer the second approach because it provides more clear view what additional information is required to support the PSCell compared to configuration for a normal SCell. Furthermore, in approach 1, we need to put restriction such that the eNB should not configure a parameter if it is configured in PhysicalConfigDedicated for the PSCell. It may be a bit cumbersome from the specification point of view. 
Proposal 2: RAN2 discuss which approach is simpler and provide more clarity in defining signalling for the PSCell.  
4 Conclusion

In this document, we discussed how to define RRC signaling for the PSCell configuration. First, we identified the required parameters for PSCell from the parameter used for PCell in Section 2.
Proposal 1: RAN2 asks RAN1 if the same PCell parameters can be used without any addition or modification. 


In Section 3, we discussed the possible approaches to define RRC parameters for the PSCell. 

· Approach 1: adding PhysicalConfigDedicated instead of SCell information 

· Approach 2: adding additional IEs on top of SCell information.

Proposal 2: RAN2 discuss which approach is simpler and provide more clarity in defining signalling for the PSCell.  
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