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Introduction
It has been agreed that an embedded full RRC reconfiguration message in NR RRC reconfiguration message will be used to carry the SCG configuration in NE-DC. This contribution will discuss which IEs should be included in the embedded RRC message.
Discussion
A simple discussion has been raised in 103bis#11 email discussion and some proposed conclusion was made, it proposes the following SCG configuration info as baseline:
Table 1 SCG configuration for NE-DC
	No
	Description
	Signalling
	Candidate field
	Remarks

	1
	Mobility control info
>indication of SCG change,
>CRNTI
>urgent SI i.e. RACH-ConfigDedicated
>T307
	Yes
	mobilityControlInfoSCG
	Possibly no impact on signalling i.e. when re-using existing Reconfiguration message and mobilityControlInfoSCG field
PS. MCI-SCG also includes cipheringAlgorithm (optional)

	2
	Security counter
	No (NR RRC)
	N/A
	Seems clear counter will be in NR RRC signalling. Any further discussion e.g. exact placement is outside scope of this e-mail

	3
	Upper RB configuration (DRBs), including security (algorithms, keyToUse)
	No (NR RRC)
	N/A
	Agreed to use NR RRC

	4
	Lower RB configuration
>RLC bearer config
>logical channel config
	Yes
	Xrb-ToAddModList/ Xrb-ToReleaseList
(see note 1, 2)
	Possibly no impact on signalling i.e. when re-using existing Reconfiguration message and fields drb and srb fields (i.e. –ToAddModList/ ToReleaseList)

	5
	Physical config
>SCG config i.e. common for all cells (i.e. mac-ConfigMainSCG, RLF timers)
>PSCell config
>List of SCell configuration
	Yes
	mac-MainConfigSCG, rlf-TimersAndConstantsSCG, pSCellToAddMod, sCellToReleaseListSCG, sCellToAddModListSCG
(see note 4)
	Possibly no impact on signalling i.e. when re-using existing Reconfiguration message/ fields from MCG and/ or SCG part
Should use of some fields introduce for euCA be considered??

	6
	Measurement configuration
	Yes
	measConfig
(see note 3)
	Possibly no impact on signalling i.e. when re-using existing Reconfiguration message and measConfig field


It is agreed to use the SCG configuration info listed above as baseline. As baseline re-use existing fields, unless the end result become too complicated (some further analysis desired)
As some of the IEs above only present in MCG part, and some of the IEs are present in both MCG and SCG part. Considering using the MCG part many modification will be introduced for the text procedure in order to distinguish the MCG and the SCG of the NE-DC, if using the SCG part, the current text procedure for SCG configuration can be reused, it is clear from the structure of the specification, so we propose, the IEs present in SCG part should be reused for NE-DC SCG configuration as much as possible. And the text procedure for SCG configuration should be reused as much as possible.
Proposal 1: IEs present in SCG part in Table 1 should be reused for SCG configuration of NE-DC. The current text procedure should be reused as much as possible.
How to capture the listed SCG configuration info need to be discussed, excluding the CR proposed in the email discussion, additional two options can be taken into consideration:
Option 1: reuse the IE defined for SCG configuration in EURAN DC, introduce extension 
EUTRAN DC is supported in release 12. In the current 36.331 specification, a separated IE SCG-Configuration and corresponding further extension have been defined for SCG configuration. In this option the embedded LTE RRC message can only include the IE of scg-Configuration and the further extension of the IE.

SCG-Configuration-r12 ::=			CHOICE {
	release								NULL,
	setup								SEQUENCE {
		scg-ConfigPartMCG-r12				SEQUENCE {
			scg-Counter-r12						INTEGER (0.. 65535)			OPTIONAL,	-- Need ON
			powerCoordinationInfo-r12			PowerCoordinationInfo-r12	OPTIONAL,	-- Need ON
			...
		}																OPTIONAL,	-- Need ON
		scg-ConfigPartSCG-r12				SCG-ConfigPartSCG-r12		OPTIONAL	-- Need ON
	}
}
The parameters of mobility control info, lower RB configuration and physical configuration have been encapsulated in the IE scg-ConfigPartSCG. As the email discussion the DRB-ToReleaseList/SRB-ToAddModList/SRB-ToReleaseList and measurement configuration should be added. 
It is agreed to use the sk-Counter to derive the key for SCG, as the sk-Counter and the IE related to power of the MCG are provided by MN, so the two IEs should be defined in NR for NE-DC, the IE of scg-ConfigPartMCG shouldn’t be included in the embedded RRC message.
 A corresponding modification on ASN.1 provided as following to refer to:
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
	]],
	[[
	sCellToAddModListSCG-Ext-v1370		SCellToAddModListExt-v1370	OPTIONAL	-- Need ON
	]],
	[[	
	pSCellToAddMod-v1440				PSCellToAddMod-v1440		OPTIONAL	-- Need ON
	]],
	[[	sCellGroupToReleaseListSCG-r15	SCellGroupToReleaseList-r15	OPTIONAL,	-- Need ON
		sCellGroupToAddModListSCG-r15	SCellGroupToAddModList-r15	OPTIONAL,	-- Need ON
	]]
	[[
		measConfigSCGNE-DC-r15			MeasConfig						OPTIONAL,	-- Need ON
		srb-ToAddModList-r15		SRB-ToAddModList					OPTIONAL,	-- Need ON
		srb-ToReleaseList-r15	SEQUENCE (SIZE (1..2)) OF INTEGER (1..2) OPTIONAL,	-- Need ON
		drb-ToReleaseList-r15				DRB-ToReleaseList-r15           OPTIONAL	-- Need ON
	]]

}
Option 2: encapsulate necessary IEs in new defined IE to be included in the embedded RRC message
In this option, a new IE such as SCG-ConfigurationNEDC is defined to encapsulate the parameters used for NE-DC. The parameters can include:
Option 2-1: the parameter included in the table, not reusing the scg-ConfigPartSCG
Define new SCG configuration IE for NE-DC, considering the identical IEs used with the SCG configuration of EUTRAN DC, it makes the specification redundant. 
The corresponding modification on ASN.1 is similar with the CR provided in the email discussion. All sub-IE of scg-ConfigPartSCG  are included.
SCG-Configuration-v15x0 ::=			SEQUENCE {
	mobilityControlInfo-r15			MobilityControlInfoSCG-r12				OPTIONAL,	-- Cond HO
	srb-ToReleaseListSCG-r15			SRB-ToReleaseList-r15		OPTIONAL,		-- Need ON
	srb-ToAddModListSCG-r15			SRB-ToAddModListSCG-r15		OPTIONAL,	-- Need ON
	drb-ToReleaseListSCG-r15			DRB-ToReleaseList-r15		OPTIONAL,		-- Need ON
	drb-ToAddModListSCG-r12			DRB-ToAddModListSCG-r15			OPTIONAL,	-- Need ON
	measConfigSN-r15					MeasConfig						OPTIONAL,	-- Need ON
	mac-MainConfigSCG-r12				MAC-MainConfig					OPTIONAL,	-- Need ON
	rlf-TimersAndConstantsSCG-r12		RLF-TimersAndConstantsSCG-r12	OPTIONAL,	-- Need ON
	sCellToReleaseList-r15				SCellToReleaseList-r10			OPTIONAL,	-- Need ON
	pSCellToAddMod-r15					PSCellToAddMod-r12			OPTIONAL,	-- Need ON
	sCellToAddModList-r15				SCellToAddModList-r10			OPTIONAL,	-- Need ON
	...
}
Option 2-2: reuse scg-ConfigPartSCG and additional SRB/DRB/measurment configuration
Due to the configuration of scg-ConfigPartMCG is not needed in NE-DC. Only the necessary IEs defined in scg-Configuration are included in independent IE excluding the scg-ConfigPartMCG compared to option2. And the setup release structure is not needed as the SCG release is initiated by MN. It is clear compared to option 2-1 proposed in the CR.
A corresponding modification on ASN.1 provided as following to refer to:
RRCConnectionReconfiguration-v1530-IEs ::= SEQUENCE {
	securityConfigHO-v1530				SecurityConfigHO-v1530			OPTIONAL,	-- Cond HO-5GC
	sCellGroupToReleaseList-r15		SCellGroupToReleaseList-r15			OPTIONAL,	-- Need ON
	sCellGroupToAddModList-r15		SCellGroupToAddModList-r15			OPTIONAL,	-- Need ON
	dedicatedInfoNASList-r15		SEQUENCE (SIZE(1..maxDRB-r15)) OF
											DedicatedInfoNAS			OPTIONAL,	-- Cond nonHO
	p-MaxUE-FR1-r15					P-Max								OPTIONAL,	-- Need OR
	smtc-r15						MTC-SSB-NR-r15						OPTIONAL,	-- Need OP
	nonCriticalExtension			SEQUENCE {} RRCConnectionReconfiguration-v15xy-IEs	OPTIONAL
}

RRCConnectionReconfiguration-v15xy-IEs  ::= SEQUENCE {
	scg-ConfigurationNEDC-r15		SCG-ConfigurationNEDC-r15			OPTIONAL,	-- Need ON
	nonCriticalExtension			SEQUENCE{}							OPTIONAL
}
SCG-ConfigurationNEDC-r15::=		SEQUENCE {
	scg-ConfigPartSCGNEDC-r15			 SCG-ConfigPartSCG-r12			OPTIONAL,	-- Need ON
	scg-ConfigPartSCGvf0NEDC-r15		SCG-ConfigPartSCG-v12f0         OPTIONAL,	-- Need ON
	drb-ToReleaseListSCG-r15			DRB-ToReleaseList-r15		OPTIONAL,	-- Need ON
	measConfigSCGNE-DC-r15				MeasConfig						OPTIONAL,	-- Need ON
	srb-ToAddModList-r15			SRB-ToAddModList					OPTIONAL,	-- Need ON
	srb-ToReleaseList-r15				SEQUENCE (SIZE (1..2)) OF INTEGER (1..2) OPTIONAL	-- Need ON

}
Comparison:
	Options
	IEs needed
	Impact on specification 36.331
	Pros

	Option 1
	scg-Configuration
{ SCG-ConfigPartSCG }

	The parameters scg-Counter  and  powerCoordinationInfo are invalid for NE-DC.
Structure of setup release is unnecessary.
SRB/DRB-release list and measure configuration are needed to be added in ASN.1
Some procedure description should be added to distinguish SCG of EUTRAN DC and NE-DC.
	- clear, an encapsulated IE is used
- reuse the text procedure for SCG configuration

	Option 2-1
	SCG-ConfigurationNEDC { all sub-IEs mentioned in table }
	Some procedure description should be added to distinguish SCG of EUTRAN DC and NE-DC.
New IE should be defined in ASN.1
Common evolution for EUTRAN-DC and NE-DC will introduce more specification work
	- clear, an encapsulated IE is used
- reuse the text procedure for SCG configuration

	Option 2-2
	SCG-ConfigurationNEDC { 
scg-ConfigPartSCG, SRB-ToAddModList, SRB-ToReleaseList, measConfig, drb-ToReleaseList }
	New IE should be defined in ASN.1
Some procedure description should be added to distinguish SCG of EUTRAN DC and NE-DC
	- clear, an encapsulated IE is used
- reuse the text procedure for SCG configuration.
- reuse the most IE common with EUTRAN DC



Comparing to option 1, option2 can support independent evolution for EUTRAN DC and NE-DC. And the setup release structure and invalid IEs are both excluded. So we propose a new IE should be defined to encapsulate the IE used for SCG configuration of NE-DC.  
Proposal 2: An independent new IE should be defined for SCG configuration of NE-DC as the IE of the embedded RRC message. 
Compared the option 2-1, more common text procedure can be reused for option 2-2, and the structure is clearer. As for common evolution for EUTRAN DC and NE-DC, it will reduce the specification work compared to option 2-1. So we suggest to define a new IE to included the SCG configuration of NE-DC, the new IE should include scg-ConfigPartSCG and the SRB-ToAddModList/SRB-ToReleaseList/DRB-ToReleaseList/measConfig.
Proposal 3: The independent new IE should encapsulate the SRB-ToAddModList/SRB-ToReleaseList/DRB-ToReleaseList/measConfig and the scg-ConfigPartSCG for NE-DC SCG configuration.
Conclusion
In this contribution, we propose:
Proposal 1: IEs present in SCG part in Table 1 should be reused for SCG configuration of NE-DC. The current text procedure should be reused as much as possible.
Proposal 2: An independent new IE should be defined for SCG configuration of NE-DC as the IE of the embedded RRC message. 
Proposal 3: The independent new IE should encapsulate the SRB-ToAddModList/SRB-ToReleaseList/DRB-ToReleaseList/measConfig and the scg-ConfigPartSCG for NE-DC SCG configuration.
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