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Introduction
In RRCConnectionReconfiguration procedure is the work-horse of the RRC protocol. The network uses it to reconfigure all Access Stratum protocol layers in the UE. It is executed immediately after the initial RRC connection establishment, after a connection re-establishment and for inter-cell mobility… and it may be used at any other point during an ongoing RRC connection. 
While both the procedure and the corresponding ASN.1 structure were clean and lean in Rel-8, the clarity suffered from the introduction of carrier aggregation and even more so from the introduction of dual connectivity (see Section 5 for an analysis of the current LTE RRCConnectionReconfiguration structure). 
In this contribution, we propose an ASN.1 structure for NR’s RRCConnectionReconfiguration that reflects better the protocol structure of carrier aggregation dual connectivity and that accommodates the possibility to maintain the PDCP entity while resetting the lower layers. We also discuss the impact on the corresponding procedures.
[bookmark: _Ref178064866]Discussion
The NR RRCConnectionReconfiguration
In this section, we propose a basic outline of the NR RRCConnectionReconfiguration procedure and ASN.1. Compared to the LTE RRCConnectionReconfiguration the most significant structural changes are…
-	The RadioBearer configuration is moved to the top-level and is used to establish DRBs and SRBs. 
-	For each DRB it contains the PDCP and SDAP parameters. 
-	The RLC configuration is no longer part of the DRB configuration. This reflects the design choice that a single PDCP/SDAP entity may serve data through several (two) cell groups and that each cell group terminates the RLC protocol. 
-	The lower layer configuration (RLC, MAC, L1) is encapsulated in CellGroupConfig IEs (a primary cell group and zero or more secondary cell groups)
-	The CellGroupConfig contains the LogicalChannelConfig IEs. 
-	Each LogicalChannelConfig comprises of the RLC configuration, the logical-channel-specific MAC configuration and it binds a LCH to a DRB or to an SRB. 
-	The CellGroupConfig also contains the serving cell configurations. Each cell group must have at least one primary serving cell (PCell) and zero or more secondary cells (SCells). 
-	Each serving cell configuration comprises of the physical layer parameters of that serving cell. 
-	The CellGroupConfig furthermore contains parameters that are associated directly with the cell group (with all LCHs and all serving cells of the cell group). 
The functionality of a synchronized reconfiguration and PDCP re-establishment is split into two: 
-	The mobilityControlInfo is now part of the CellGroupConfig and triggers a synchronized reconfiguration of the cell groups and a reset of MAC/RLC. 
-	A new pdcp-Reestablish IE in the RadioBearerConfig indicates whether to re-establish the PDCP entities. It may only be present if the CellGroupConfig IEs contain the mobilityControlInfo. 
[bookmark: _Ref485227390]ASN.1 structure
[bookmark: _Toc477882468][bookmark: _Hlk485035438][bookmark: _Hlk485035421]In this section we provide a brief ASN.1 structure reflecting the design principles listed above. 
–	RRCConnectionReconfiguration
The RRCConnectionReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main configuration and physical channel configuration) including any associated dedicated NAS information and security configuration.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: NR to UE
RRCConnectionReconfiguration message
-- ASN1START

RRCConnectionReconfiguration ::=	SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE{
			rrcConnectionReconfiguration-r8		RRCConnectionReconfiguration-r8-IEs,
			spare7 NULL,
			spare6 NULL, spare5 NULL, spare4 NULL,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {
	measConfig							MeasConfig						OPTIONAL,	-- Need ON

	-- Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP
    -- and security related parameters (but without RLC and Logical Channels!)
	radioBearerConfig					RadioBearerConfig 				OPTIONAL, -- Need ON

	-- Configuration of primary and secondary cell groups (Dual Connectivity):
	masterCellGroupConfig				CellGroupConfig					OPTIONAL, -- Cond HO
	secondaryCellGroupToAddModList		SecondaryCellGroupToAddModList	OPTIONAL, -- Need ON
	secondaryCellGroupToReleaseList	SecondaryCellGroupToReleaseList 	OPTIONAL, -- Need ON


	fullConfig							ENUMERATED {true}			OPTIONAL,	-- Cond HO-Reestab

	dedicatedInfoNASList				SEQUENCE (SIZE(1..maxDRB)) OF
											DedicatedInfoNAS			OPTIONAL,	-- Cond nonHO

	otherConfig							OtherConfig					OPTIONAL,	-- Need ON

	lateNonCriticalExtension			OCTET STRING ()	OPTIONAL,
	nonCriticalExtension				SEQUENCE{}		OPTIONAL 
}

-- ---------------------------------

RadioBearerConfig ::=				SEQUENCE {
	srb-ToAddModList					SRB-ToAddModList		OPTIONAL, 	-- Cond HO-Conn
	drb-ToAddModList					DRB-ToAddModList		OPTIONAL, 	-- Cond HO-toEUTRA
	drb-ToReleaseList					DRB-ToReleaseList		OPTIONAL, 	-- Need ON

	pdcp-Reestablish					ENUMERATED {true}		OPTIONAL,	-- Cond HO

	-- security parameters applicable for the UE, i.e., not per radio bearer:
	securityConfig						SecurityConfigHO		OPTIONAL,	-- Cond HO
	...
}

SRB-ToAddModList ::=				SEQUENCE (SIZE (1..2)) OF SRB-ToAddMod
SRB-ToAddMod ::=					SEQUENCE {
	srb-Identity						INTEGER (1..2),
	...
}

DRB-ToAddModList ::=				SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod
DRB-ToAddMod ::=					SEQUENCE {
[bookmark: _Hlk485227185]	drb-Identity						DRB-Identity,
	sdap-Config							SDAP-Config,			OPTIONAL, 		-- Cond SDAP
[bookmark: _Hlk485227191]	pdcp-Config							PDCP-Config				OPTIONAL,		-- Cond PDCP
	...
}

-- --------------------------------

SeconaryCellGroupToAddModList ::=	SEQUENCE (SIZE (1..maxSCellGroups)) 
											OF CellGroupConfig		OPTIONAL, -- Need ON
SecondaryCellGroupToReleaseList ::=	SEQUENCE (SIZE (1..maxSCellGroups)) 
											OF CellGroup-Identity	OPTIONAL, -- Need ON

-- Configuration of one Cell-Group:
CellGroupConfig	::= 			SEQUENCE {
	cellGroup-Identity					CellGroup-Identity		OPTIONAL, –- Cond SCG

	-- Identifies the primary cell of this cell group. 
	pCellIndentification			SEQUENCE {
		physCellId						PhysCellId,
		dl-CarrierFreq					ARFCN-ValueEUTRA	OPTIONAL, -- Need ON

		-- Triggers a synchronized (re-)configuration towards the primary cell of 
		-- this cell group but not necessarily a PDCP re-establishment 
		-- (see also pdcp-Reestablish indication)
		mobilityControlInfo				MobilityControlInfo	OPTIONAL, -- Need ON
	}														OPTIONAL, -- Need HO-SCGEst

	-- Logical Channel configuration and association with radio bearers:
	logicalChannel-ToAddModList 		SEQUENCE (SIZE(1..maxLCH)) 
											OF LogicalChannelConfig		OPTIONAL,
	logicalChannel-ToReleaseList		SEQUENCE (SIZE (1..maxDRB)) 
											OF LCH-Identity				OPTIONAL,

	-- Parameters applicable for the entire cell group:
	mac-MainConfig						MAC-MainConfig,
	sps-Config							SPS-Config 						OPTIONAL,	-- Need ON
	rlf-TimersAndConstants				RLF-TimersAndConstants			OPTIONAL,	-- Need ON

	measSubframePatternPCell			MeasSubframePatternPCell		OPTIONAL	-- Need ON
	naics-Info							NAICS-AssistanceInfo			OPTIONAL	-- Need ON

	-- Serving Cell configuration (PCell and SCells)
	pCellPhysicalConfigDedicated		PhyicalConfigDedicated			OPTIONAL, 	-- Need ON
	sCellToAddModList					SCellToAddModList				OPTIONAL,	-- Need ON
	sCellToReleaseList					SCellToReleaseList				OPTIONAL,	-- Need ON

}

MobilityControlInfo ::=				SEQUENCE {
	t304								ENUMERATED {
											ms50, ms100, ms150, ms200, ms500, ms1000,
											ms2000, spare1},
	ue-Identity							C-RNTI							OPTIONAL,	-- Cond SCGEst,
	rach-ConfigDedicated				RACH-ConfigDedicated			OPTIONAL,	-- Need OP
	makeBeforeBreak						ENUMERATED {true}				OPTIONAL,	-- Need OR
	rach-Skip							RACH-Skip	 					OPTIONAL	-- Need OR
	...,
}

-- --------------------------------
	
-- Configuration of one logical channel:
LogicalChannelConfig ::=	SEQUENCE {
	logicalChannelIdentity				LCH-Identity			OPTIONAL,	-- Cond SetupM

	-- Associate the logicl channel with an SRB or a DRB:
	servedRadioBearer ::=			CHOICE {
		srb-Association					SRB-Association,
		drb-Association					DRB-Association
	}														OPTIONAL,

	-- If set to true, this logogical channel is configured for data duplication, i.e., 
	-- the UL PDCP entity shall provide PDCP PDUs to this Logical Channel and to the
	-- at least one other logical channel that is associated with the same DRB
	-- and which is also configured with this field.
	requestDuplicatesFromPDCP			BOOLEAN

	-- Configure the RLC entity and MAC parameters that are specific for this logical channel:
	rlc-Config							RLC-Config				OPTIONAL,	-- Cond SetupM
	mac-LogicalChannelConfig			LogicalChannelConfig	OPTIONAL,	-- Cond SetupM	
}

SRB-Association ::=					SEQUENCE {
	srb-Identity						SRB-Identity				OPTIONAL, -- Cond SetupM
	-- FFS: A threshold or other confitions for Split-SRBs in UL? 
}

DRB-Association ::=					SEQUENCE {
	drb-Identity						DRB-Identity				OPTIONAL, -- Cond SetupM
	ul-DataThreshold					CHOICE {
		-- If absent or released, the UE shall not serve the PDCP entity of this DRB 
		-- via this LCH. 
		-- If present, the UE shall serve the PDCP entity of this DRB via this LCH only 
		-- if the amount of data available in PDCP exceeds the given threshold.
		release								NULL,
		setup								ENUMERATED {
											b0, b100, b200, b400, b800, b1600, 
											b3200, b6400, b12800, b25600, b51200, b102400,
											b204800, b409600, b819200, spare1}
	}																OPTIONAL,	-- Need ON
}
Procedural description
NR will to a large extent inherit the procedures performed upon receiving an RRCConnectionReconfiguration message. Specifically, the following cases must be supported:
-	First RRCConnectionReconfiguration after re-establishment wherein DRBs are resumed
-	Normal RRCConnectionReconfiguration after connection establishment and in other cases not requiring a synchronous reconfiguration
-	Optionally including addition, modification and removal of SCells
-	Optionally including addition, modification and removal of an SCG
-	Optionally including a synchronized reconfiguration/change of the SCG’s PCell
-	Typically, this involves a RA towards the PCell
-	Since Rel-14 it is possible to skipRach
-	Synchronized reconfiguration/change for the MCG’s PCell
-	Optionally including addition, modification and removal of SCells
-	Optionally including addition, modification and removal of an SCG
-	Typically, this involves a RA towards the PCell
-	Since Rel-14 it is possible to skipRach 
-	Optionally with fullConfig
-	Optionally with PDCP re-establishment (as in LTE) (but now possible to skip the PDCP re-establishment (if the PDCP termination on the NW side remains unchanged)
-	Bearer Type changes
-	Single-CG-DRB  Split-DRB: No re-establishment needed (add a new LCH in a Cell Group and associate the LCH with the DRB)
-	Split-DRB  Single-CG-DRB: Release the LCH and the RLC entity of the cell group that should no longer serve the Split-DRB. 
Based on this overview one can make the following observations: 
[bookmark: _Toc485320586][bookmark: _Toc485397530][bookmark: _Toc485399616][bookmark: _Toc485399753][bookmark: _Toc485399895][bookmark: _Toc485399905][bookmark: _Toc485401013][bookmark: _Toc485422136]In NR the MCG and the SCG may be subject to a synchronized reconfiguration while the PDCP layer is not re-established. Hence, the “mobilityControlInfo” determines primarily the operation of a Cell Group (RLC, MAC, L1) and not necessarily of the Radio Bearers (PDCP, SDAP).
[bookmark: _Toc485320587][bookmark: _Toc485397531][bookmark: _Toc485399617][bookmark: _Toc485399754][bookmark: _Toc485399896][bookmark: _Toc485399906][bookmark: _Toc485401014][bookmark: _Toc485422137]In NR it would be possible to perform a synchronized reconfiguration of the MCG while maintaining the SCG (and PDCP)
[bookmark: _Toc485320588][bookmark: _Toc485397532][bookmark: _Toc485399618][bookmark: _Toc485399755][bookmark: _Toc485399897][bookmark: _Toc485399907][bookmark: _Toc485401015][bookmark: _Toc485422138]When the network intends to re-establish a PDCP entity, it shall re-establish all PDCP entities of that UE and it shall trigger a synchronized reconfiguration (reset of MAC/RLC) of all Cell Groups.
[bookmark: _Toc485320589][bookmark: _Toc485397533][bookmark: _Toc485399619][bookmark: _Toc485399756][bookmark: _Toc485399898][bookmark: _Toc485399908][bookmark: _Toc485401016][bookmark: _Toc485422139]When the network applies a full configuration it shall also perform synchronized reconfiguration of all cell groups. 
[bookmark: _Toc485320590][bookmark: _Toc485397534][bookmark: _Toc485399620][bookmark: _Toc485399757][bookmark: _Toc485399899][bookmark: _Toc485399909][bookmark: _Toc485401017][bookmark: _Toc485422140]The bearer type changes are performed by attaching and detaching logical channels (belonging to cell groups) with a radio bearer. The radio bearer operation (PDCP and SDAP) remains unaffected. 
Based on the discussion in this section we propose the following: 
[bookmark: _Toc485399621][bookmark: _Toc485399758][bookmark: _Toc485399900][bookmark: _Toc485399910][bookmark: _Toc485401018][bookmark: _Toc485422141][bookmark: _Toc485397535]A RadioBearerConfig IE defines the SRBs and DRBs including PDCP and SDAP configuration. 
[bookmark: _Toc485399622][bookmark: _Toc485399759][bookmark: _Toc485399901][bookmark: _Toc485399911][bookmark: _Toc485401019][bookmark: _Toc485422142]A CellGroupConfig IE defines the configuration of a (master or secondary) cell group including one or more serving cells, a MAC entity and a set of logical channels. 
[bookmark: _Toc485399623][bookmark: _Toc485399760][bookmark: _Toc485399902][bookmark: _Toc485399912][bookmark: _Toc485401020][bookmark: _Toc485422143]A LogicalChannelConfig IE defines the configuration of one logical channel including RLC and LCH-specific MAC parameters. The LogicalChannelConfig defines also which radio bearer this logical channel serves and thereby the “bearer type”.
[bookmark: _Toc485399624][bookmark: _Toc485399761][bookmark: _Toc485399903][bookmark: _Toc485399913][bookmark: _Toc485401021][bookmark: _Toc485422144]Adopt the ASN.1 structure for the NR RRCConnectionReconfiguration outlined in this paper and aim to align and simplify the corresponding procedures accordingly. 
RRC-SCG-Reconfiguration
RAN2 agreed that the NR SgNB provides a separate NR RRC message to the LTE MeNB which comprises the configuration of the UE’s NR SCG. 
We aim to maintain similarities with the NR-RRCConnectionReconfiguration procedure in order to benefit from commonalities between standalone and non-standalone operation. 
RAN2 has not yet agreed whether that message provided by the SgNB and encapsulated by the MeNB is the same NR RRCConnectionReconfiguration message used also for NR standalone operation. Alternatively, it is possible to create a separate NR message containing only the IEs that are needed for EN-DC. In this section we show which fields such a separate message would need to comprise of:

–	RRC-SCG-Reconfiguration
The RRC-SCG-Reconfiguration message is the command to configure or reconfigure the NR-SCG part of a UE. It may convey information for measurement configuration, mobility control, radio resource configuration (RLC, MAC, and physical channel configuration).
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: NR to UE
RRC-SCG-Reconfiguration message
-- ASN1START

RRC-SCG-Reconfiguration	::=	SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE{
			rrc-SCG-Reconfiguration-r15-IEs	RRC-SCG-Reconfiguration-r15-IEs,
			spare7 NULL,
			spare6 NULL, spare5 NULL, spare4 NULL,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}


-- This IE is used to add an NR-SCG to an LTE-MCG:
RRC-SCG-Reconfiguration-r15-IEs ::= SEQUENCE {

	measConfig							MeasConfig						OPTIONAL,	-- Need ON

	-- Configuration of primary and secondary cell groups (Dual Connectivity):
	secondaryCellGroup					CellGroupConfig					OPTIONAL, -- Need ON

	lateNonCriticalExtension			OCTET STRING ()	OPTIONAL,
	nonCriticalExtension				SEQUENCE{}		OPTIONAL 
}

-- ASN1STOP

As can be seen, some of the fields present in the NR RRCConnectionReconfiguration are not needed to configure the SgNB and they are hence omitted in the RRC-SCG-Reconfiguration. The fields that are present (measConfig, CellGroupConfig) re-use however the IEs defined for the standalone operation, i.e., the same as used in NR RRCConnectionReconfiguration. 
If RAN2 decides to introduce such a separate RRC-SCG-Reconfiguration IE for the NSA operation, there would also be a separate procedure describing the “actions upon receiving the RRC-SCG-Reconfiguration”. To avoid unnecessary duplication of procedure descriptions, the bulk of those procedures should be defined for the included IEs (e.g. “Actions upon receiving the MeasConfig IE” and “Actions upon receiving the CellGroupConfig IE”) and not for the top-level messages.
[bookmark: _Toc485397536][bookmark: _Toc485399625][bookmark: _Toc485399762][bookmark: _Toc485399904][bookmark: _Toc485399914][bookmark: _Toc485401022][bookmark: _Toc485422145]Discuss whether the SgNB provides the NR RRCConnectionReconfiguration or a EN-DC specific message to the MeNB.
Our contribution [1] describes how the RRC-SCG-Reconfiguration message is conveyed inside the LTE RRCConnectionReconfiguration and which other changes are required in the LTE RRCConnectionReconfiguration procedure. The same could be realized if RAN2 decides to use the NR RRCConnectionReconfiguration.



Conclusion
In section 2 we made the following observations:
Observation 1	In NR the MCG and the SCG may be subject to a synchronized reconfiguration while the PDCP layer is not re-established. Hence, the “mobilityControlInfo” determines primarily the operation of a Cell Group (RLC, MAC, L1) and not necessarily of the Radio Bearers (PDCP, SDAP).
Observation 2	In NR it would be possible to perform a synchronized reconfiguration of the MCG while maintaining the SCG (and PDCP)
Observation 3	When the network intends to re-establish a PDCP entity, it shall re-establish all PDCP entities of that UE and it shall trigger a synchronized reconfiguration (reset of MAC/RLC) of all Cell Groups.
Observation 4	When the network applies a full configuration it shall also perform synchronized reconfiguration of all cell groups.
Observation 5	The bearer type changes are performed by attaching and detaching logical channels (belonging to cell groups) with a radio bearer. The radio bearer operation (PDCP and SDAP) remains unaffected.

Based on the discussion in section 2 we propose the following:
Proposal 1	A RadioBearerConfig IE defines the SRBs and DRBs including PDCP and SDAP configuration.
Proposal 2	A CellGroupConfig IE defines the configuration of a (master or secondary) cell group including one or more serving cells, a MAC entity and a set of logical channels.
Proposal 3	A LogicalChannelConfig IE defines the configuration of one logical channel including RLC and LCH-specific MAC parameters. The LogicalChannelConfig defines also which radio bearer this logical channel serves and thereby the “bearer type”.
Proposal 4	Adopt the ASN.1 structure for the NR RRCConnectionReconfiguration outlined in this paper and aim to align and simplify the corresponding procedures accordingly.
Proposal 5	Discuss whether the SgNB provides the NR RRCConnectionReconfiguration or a EN-DC specific message to the MeNB.
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In Rel-8 the RRCConnectionReconfiguration was introduced with the following top-level structure where parameters applied either “per UE” (measConfig, mac-Main, physicalConfigDedicated) or “per radio bearer” (bearer ID, PDCP, RLC, LCH-specific MAC parameters):
RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {
	measConfig							MeasConfig						OPTIONAL,	-- Need ON
	mobilityControlInfo					MobilityControlInfo				OPTIONAL,	-- Cond HO
	dedicatedInfoNASList				SEQUENCE (SIZE(1..maxDRB)) OF
											DedicatedInfoNAS			OPTIONAL,	-- Cond nonHO
	radioResourceConfigDedicated		RadioResourceConfigDedicated	OPTIONAL, -- Cond HO-toEUTRA
	securityConfigHO					SecurityConfigHO				OPTIONAL,	-- Cond HO
	nonCriticalExtension				RRCConnectionReconfiguration-v890-IEs	OPTIONAL
}

RadioResourceConfigDedicated ::=		SEQUENCE {
	srb-ToAddModList					SRB-ToAddModList	OPTIONAL, 		-- Cond HO-Conn
	drb-ToAddModList					DRB-ToAddModList	OPTIONAL, 		-- Cond HO-toEUTRA
	drb-ToReleaseList					DRB-ToReleaseList	OPTIONAL, 		-- Need ON
	mac-MainConfig						CHOICE {
			explicitValue					MAC-MainConfig,
			defaultValue					NULL
	}		OPTIONAL,														-- Cond HO-toEUTRA2
	sps-Config							SPS-Config 						OPTIONAL,		-- Need ON
	physicalConfigDedicated			PhysicalConfigDedicated		OPTIONAL,		-- Need ON
	...
}

[bookmark: OLE_LINK4]DRB-ToAddModList ::=				SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod

DRB-ToAddMod ::=	SEQUENCE {
	eps-BearerIdentity					INTEGER (0..15)			OPTIONAL,		-- Cond DRB-Setup
	drb-Identity						DRB-Identity,
	pdcp-Config							PDCP-Config				OPTIONAL,		-- Cond PDCP
	rlc-Config							RLC-Config				OPTIONAL,		-- Cond SetupM
	logicalChannelIdentity				INTEGER (3..10)			OPTIONAL,		-- Cond DRB-SetupM
	logicalChannelConfig				LogicalChannelConfig	OPTIONAL,		-- Cond SetupM
	...
}


The physical layer parameters determining the configuration of the (primary) serving cell were found in the physicalConfigDedicated inside the RadioResourceConfigDedicated. 
In Rel-10 the concept of carrier aggregation was added, i.e., there was no longer a single serving cell but rather a PCell and one or more SCells. The additional SCells impacted mostly the physical layer and to some extent the MAC layer. The configuration of SCells was done on RRCConnectionReconfiguration message level:
RRCConnectionReconfiguration-v1020-IEs ::= SEQUENCE {
	sCellToReleaseList-r10				SCellToReleaseList-r10			OPTIONAL,	-- Need ON
	sCellToAddModList-r10				SCellToAddModList-r10			OPTIONAL,	-- Need ON
	nonCriticalExtension				RRCConnectionReconfiguration-v1130-IEs	OPTIONAL
}

SCellToAddModList-r10 ::=		SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellToAddMod-r10

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
	...
}

While the RadioResourceConfigDedicated (for the PCell) contains the DRB- and SRB configurations including PDCP and RLC settings, the radioResourceConfigDedicatedSCell, even though on the same level, provides only MAC and physical layer parameters. This structure seems to suggest that a DRB is associated with a PCell even if it is in practice served also served by a number of SCells. 

In Rel-12 RAN2 added support for Dual Connectivity, i.e., to configure a UE with two Cell-Groups that each contain a MAC and a physical layer. How the UE operates towards the SCG is to large extent described in the SCG-Configuration-r12 and SCG-ConfigPartSCG-r12 which is contained in the RRCConnectionReconfiguration and shown below: 
SCG-ConfigPartSCG-r12 ::=			SEQUENCE {
	radioResourceConfigDedicatedSCG-r12	RadioResourceConfigDedicatedSCG-r12	OPTIONAL,	-- Need ON
	sCellToReleaseListSCG-r12			SCellToReleaseList-r10		OPTIONAL,	-- Need ON
	pSCellToAddMod-r12					PSCellToAddMod-r12			OPTIONAL,	-- Need ON
	sCellToAddModListSCG-r12			SCellToAddModList-r10		OPTIONAL,	-- Need ON
	mobilityControlInfoSCG-r12			MobilityControlInfoSCG-r12	OPTIONAL,	-- Need ON
	...,
	[[
	sCellToReleaseListSCG-Ext-r13			SCellToReleaseListExt-r13		OPTIONAL,	-- Need ON
	sCellToAddModListSCG-Ext-r13			SCellToAddModListExt-r13	OPTIONAL	-- Need ON
	]]
}

The structure of the SCG-ConfigPartSCG-r12 has similarities with the RRCConnectionReconfiguration message. However, unlike the MCG’s radioResourceConfigDedicated, the radioResourceConfigDedicatedSCG does not contain the physical layer parameters of the SCG’s primary serving cell (PSCell). Those are conveyed in a parallel structure inside pSCellToAddMod=> RadioResourceConfigDedicatedPSCell. On the other hand, the radioResourceConfigDedicatedSCG does contain DRB configurations (including PDCP and RLC) which the UE must interpret in combination with the DRB configuration found inside the MCG’s radioResourceConfigDedicated. Depending on where a DRB is terminated (MCG, SCG, Split) the DRB configuration is either present in the MCG structure or in the SCG structure or in both. And in order to indicate a bearer type change, UE and NW must take both the current state and the newly received configuration in those structures into account. 
We acknowledge that most of those design choices were taken in order to minimize the impact on the legacy signalling structure and procedures. We therefore do not consider them as design flaws in LTE but rather a consequence of incorporating the functionality into an existing system. For the design of the NR reconfiguration procedure RAN2 has however no legacy and can therefore aim to streamline and simplify the signalling structure. 
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