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1	Introduction
The signalling overhead reduction for CA was discussed in RAN2#99 and the following agreements were reached:
Agreement:
1	Consider how to reduce the SCell signalling overhead for cases where the configurations of multiple SCells are almost the same (i.e. several parameters have the exact same values).
2	Consider introducing a common SCell configuration that can apply for multiple SCells to help with the signalling. How to design the signalling is FFS.

In this contribution, we further discuss how to progress from here and address each of the FFS.
2	Current SCell configuration structure 
The current SCell configuration can be roughly divided to common and dedicated configurations, as per the RadioResoureConfigCommon and RadioResourceConfigDedicated IEs that are used by SCellToAddMod. Th
Configuration contained within SCellToAddMod:
· SCell index
· PCI and DL carrier frequency
· Common RRC configuration
· Dedicated RRC configuration
· SRS switching-specific index
Configuration contained within RadioResourceConfigCommon:
· Common (DL + UL) configuration
· Downlink BW in PRBs
· Antenna ports
· MBSFN subframe configuration (including dedicated MBSFN carrier configuration)
· PHICH/PDSCH common configuration
· TDD configuration
· UL-only configuration (only if UL is configured for the SCell)
· UL frequency and UL BW in PRBs
· UL CP length
· Applicable NS-value, P-Max and PC parameters
· SRS configuration
· PRACH/PUSCH configuration
· PUCCH configuration (only for PUCCH SCell)
· High-speed SCell config
· SRS switching parameters
· UL PC configuration for PUSCH-less cell (for SRS switching)
· HARQ reference configuration
· SRS flexible timing
Configuration contained in RadioResourceConfigDedicatedScell
· PHY configuration parameters
· MAC configuration for Scell (STAG configuration)
· NAICS and CRS-IC configurations for Scell
Some (but not all) of the parameters in both the “Common RRC config” and ”Dedicated RRC config” parts that could be candidates for being the same for multiple SCells. In the fol
Proposal 1: Some of the parameters in RadioResourceConfigCommonSCell and RadioResourceConfigDedicatedSCell can be indicated to be common. 
3	Common SCell configuration
3.1	Signalling options 
RAN2 agreed to consider the common configuration but left all the options still open. As per normal ASN.1 extension procedures, we would like to state some requirements for the new configuration:
1. Legacy SCell configuration has to be always possible to use. It should be possible to have both SCells with common configuration and SCells without any common configuration. 
2. It should be possible to add/modify/release SCells from the common configuration without handover, i.e. eNB should be able to update via RRCConnectionReconfiguration how SCells are configured.
3. At handover, target eNB has to comprehend that non-legacy SCell configuration is being used (i.e. at least one new field is required so target eNB can determine the configuration is not just legacy CA)
Observation 1: SCell common configuration should be flexible enough to co-exist with legacy configuration.
Considering the above requirements and the previous RAN2 meeting tentative agreements, we attempt to categorize the possible ways to achieve the common configuration
· Creating a parallel list that is added to existing SCell configurations: The SRS switching extensions to CA configuration were created as parallel list to the existing Rel-13 CA definitions. The same functionality could be used also here, so that the common configuration for each configured SCell matches the existing list.
· Extending SCellToAddMod directly: The SCellToAddMod is extendible, so SCell-specific information can be directly added there. One SCell would work as a “template” for the configuration, and the rest would follow that SCell configuration. One or multiple such groups could also be defined. This is illustrated in Annex A as option A
· Creating a new “common SCell configuration” applicable for any SCell: A completely new IE with just the common configuration parts could also be defined, and each SCellToAddMod entry could indicate to use that. Option C in Annex A illustrates this.
· Creating a “SCell configuration group” that uses a “default SCell” for common configuration, and from which SCells can be added/released: This is a combination of the above, trying to also provide some flexibility for the configuration. The ASN.1 for this is illustrated as option B in Annex A.
Out of these, we think option B provides the right amount of flexibility without being too complex.
Proposal 2: Adopt Option B (i.e. new common configuration IE) as the way common configuration is indicated in ASN.1
3.2	Possible common parameters 
In the table below, we list the common SCell parameters structure in more details. The parts highlighted in green are such that they could likely be common, whereas parts highlighted with yellow may be (at least partly) common, and parts highlighted in red are such that they should not be made common.
	Configuration
	Config (inner level 1)
	Config (inner level 2)

	SCellToAddMod
	- Scell index
- PCI
- DL carrief frequency
- SRS switching index
- Common RRC config 
- Dedicated RRC config 
	PHY configuration
STAG configuration
NAICS configuration 
CRS-IC configuration 

	PHY configuration
	Common 
	- UE Tx antenna selection
- Cross-carrier scheduling configuration


	
	DL-only 
	- TM and antenna configuration, including any codebook restrictions for the TM
- MIMO layer configuration
- CSI-RS configuration for CSI reporting
-CSI-RS resource configuration
-	NZP resources
-	ZP resources
-	CSI processes
- EPDCCH configuration
- EIMTA configuration
- LAA configuration (for LAA SCells)
- MUST configuration

	
	UL-only 
	-	UL frequency information & NS-value
-	TM and antenna configuration
-	PUSCH configuration
-	UL PC configuration
-	CQI reporting configuration
-	SRS configuration
-	PUCCH configuration (including full PUCCH configuration for PUCCH SCell, or indication if the SCell uses the PUCCH SCell)
-	LAA UL configuration (if SCell uses UL in LAA)
-	SRS switching configuration

	STAG configuration
	-
	-

	NAICS configuration
	- List of applicable neighbour cell parameters 
- Serving cell Pa - parameter
	- PCI
- Pb - parameters
- CRS ports
- MBSFN subframe configuration
- List of applicable Pa-parameters
- List of applicable TMs
- Resource allocation granularity

	CRS-IC configuration
	- PCI, Antenna ports and MBSFN subframe configuration
	-



Observation 2: Not all parameters in RadioResourceConfigCommon can be common to multiple SCells.
Therefore, any common configuration should only list part of the existing SCell parameters, i.e. only those that make sense to be common. We propose that the parameters which are marked with yellow could be included in the common configuration.
Proposal 3: The following SCell parameters can be common among multiple SCells:
· Number of antenna ports
· UL and/or DL bandwidth
· MBSFN subframe configuration
· High-speed configuration
· LAA configuration (UL and DL)
· DL and/or UL MIMO layer configuration
· CSI-RS/CQI reporting configuration
· UL PC configuration (including Pmax but not NS-value)
· UL & DL TM configuration
· SRS configuration

4	Conclusions
We have observed the following:
Observation 1: SCell common configuration should be flexible enough to co-exist with legacy configuration.
Observation 2: Not all parameters in RadioResourceConfigCommon can be common to multiple SCells.
We propose the following:
Proposal 1: Some of the parameters in RadioResourceConfigCommonSCell can be indicated to be common
Proposal 2: Adopt Option B (i.e. new common configuration IE) as the way common configuration is indicated in ASN.1
Proposal 3: The following SCell parameters can be common among multiple SCells:
· Number of antenna ports
· UL and/or DL bandwidth
· MBSFN subframe configuration
· High-speed configuration
· LAA configuration (UL and DL)
· DL and/or UL MIMO layer configuration
· CSI-RS/CQI reporting configuration
· UL PC configuration (including Pmax but not NS-value)
· UL & DL TM configuration
· SRS configuration
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Option A: Extend SCellToAddMod directly and define SCell group there:
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
	]],
	[[	antennaInfoDedicatedSCell-v10i0		AntennaInfoDedicated-v10i0	OPTIONAL	-- Need ON
	]],
	[[	srs-SwitchFromServCellIndex-r14		INTEGER (0.. 31) OPTIONAL	-- Need ON
	]],
	[[	commonSCellConfiguration-r15		CommonSCellConfiguration-r15	OPTIONAL -- Need ON
	]]
}

CommonSCellConfiguration-r15 ::= SEQUENCE {
	-- Group identifier:
	commonSCellId-r15					INTEGER (1..maxSCellGroupId-r15),

	-- Common parameters for the multiple SCells: If empty, parameters are defined 
	-- within the corresponding SCell 
	scellGroupParameters-r15			SCellGroupParameters-r15			OPTIONAL
}

Option B: Parallel list that allows to add/modify/release only the common parts:
RRCConnectionReconfiguration-v15xy-IEs ::= SEQUENCE {
	sCellToReleaseListExt-v15xy			SCellToReleaseListExt-v15xy		OPTIONAL,	-- Need ON
	sCellToAddModListExt-v15xy			SCellToAddModListExt-r13		OPTIONAL,	-- Need ON
	nonCriticalExtension				SEQUENCE {}						OPTIONAL
}
SCellToAddModListExt-v15xy ::=	SEQUENCE (SIZE (1..maxSCell-r13)) OF SCellToAddModExt-v15xy

SCellToAddModExt-v15xy ::=			SEQUENCE {
	sCellIndex-r13						SCellIndex-r13,
	commonSCellConfiguration-r15		CommonSCellConfiguration-r15 
}

CommonSCellConfiguration-r15 ::= SEQUENCE {
	-- Common parameters for the multiple SCells 
	scellGroupParameters-r15			SCellGroupParameters-r15
}

Option C: Single Scell configuration, each SCellToAddMod indicates whether it is used:
RRCConnectionReconfiguration-v15xy-IEs ::= SEQUENCE {
	commonSCellConfig-r15				CommonSCellConfiguration-r15	OPTIONAL,	-- Need ON
	nonCriticalExtension				SEQUENCE {}						OPTIONAL
}

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
	]],
	[[	antennaInfoDedicatedSCell-v10i0		AntennaInfoDedicated-v10i0	OPTIONAL	-- Need ON
	]],
	[[	srs-SwitchFromServCellIndex-r14		INTEGER (0.. 31) OPTIONAL	-- Need ON
	]],
	[[	useCommonSCellConfiguration-r15		BOOLEAN			OPTIONAL -- Need ON
	]]
}

CommonSCellConfiguration-r15 ::= SEQUENCE {
	-- Common parameters for the multiple SCells 
	scellGroupParameters-r15			SCellGroupParameters-r15
}



