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1. Introduction
RAN2 has not progressed in Stage-3 details of NR-NR DC or NR-E-UTRA-DC so far. In the last meeting, the topic was quickly discussed but postponed. In order to provide progress on the main RRC aspects for NR-NR DC, in this contribution, we will be discussing again the RRC design principles for NR-NR DC both from the RRC architecture and ASN.1 design perspectives.
1. [bookmark: _Ref178064866]Discussion
1. RRC baseline for NR-NR DC
In EN-DC, as the primarily specified DC scenario, we agreed that the network has two RRC entities that can generate ASN.1 [1]. In addition, it was agreed that ASN.1 generated by the secondary node (SN) can be transported by the master node (MN) at least in some cases, e.g., for the first configuration or the configurations requiring capability coordination between MN and SN. Furthermore, while LTE RRC Connection Reconfiguration message is re-used, NR lower layer configurations generated by NR RRC are encapsulated into the LTE RRC message as an NR RRC configuration. Further, it was decided that separate containers for NR PDCP configurations are used allowing flexible mapping between NR PDCP entities and lower layers (LTE or NR).
Next, we need to specify the RRC design principles for the other DC cases. Considering that we have a number of other DC cases in addition to EN-DC, i.e., NR-NR DC, ng-EN-DC and NE-DC, ideally it would be optimal to have a common RRC design for all. This way, the specified RRC architecture and ASN.1 structure could be reused and the efforts needed for both network and UE implementations could be significantly reduced. 
It would simplify both network and UE implementations if ASN.1 design structure are aligned and reused for NR-NR DC, EN-DC, ng-EN-DC and NE-DC.
In this context, EN-DC, as the primarily specified scenario, can be considered as the baseline for NR-NR DC. Also, using a network architecture with two RRC entities does not prevent an implementation where everything is implemented in the same CU when it comes to the split architecture.
The ASN.1 design and RRC architecture of EN-DC should be taken as the baseline for NR-NR DC.
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Figure 1. Dual RRC termination from the network perspective where both RRC entities that can generate ASN.1.
1. Current ASN.1 structure for EN-DC
RAN2 has agreed that NR configuration embedded in the LTE RRCConnectionReconfiguration is RRC PDU. Later on, it was agreed that this is same as NR RRCReconfiguration message. In addition, it was agreed that bearer configuration is given in another transparent container, one used to configure bearers using KeNB and constructed by the MN and another used to configure bearers using S-KgNB and constructed by the SN.
In the current NR RRC specifications (TS 38.331 V1.0.1), NR RRC Reconfiguration structure is defined as follows:
RRCReconfiguration-IEs ::= 			SEQUENCE {
	-- Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP. 
    -- In In EN-DC this field may only be present if the RRCReconfiguration
	-- is transmitted over SRB3. 
	radioBearerConfig						RadioBearerConfig 														OPTIONAL, -- Need M

	-- Configuration of primary and secondary cell groups (Dual Connectivity):
	masterCellGroupConfig					CellGroupConfig															OPTIONAL, -- Need M
	secondaryCellGroupToAddModList			SEQUENCE (SIZE (1..maxSCellGroups)) OF CellGroupConfig					OPTIONAL, -- Need M
	secondaryCellGroupToReleaseList			SEQUENCE (SIZE (1..maxSCellGroups)) OF CellGroupId						OPTIONAL, -- Need M

	measConfig								MeasConfig																OPTIONAL, -- Need M


	lateNonCriticalExtension				OCTET STRING															OPTIONAL,
	nonCriticalExtension					SEQUENCE{}																OPTIONAL 
}

-- TAG-RRCRECONFIGURATION-STOP
-- ASN1STOP

In the embedded NR RRC PDU in the LTE RRCConnectionReconfiguration, the fields that can be present are
1. secondaryCellGroupToAddModList to configure 1 SCG
1. measConfig to configure NR measurements
It was also agreed in RAN2#100 that, for EN-DC for Dec 17, the UE behaviour will only be specified for the case that the embedded NR RRC PDU in the LTE RRRCConnectionReconfiguration includes secondaryCellGroupToAddModList and/or measConfig and nothing else.
[bookmark: _Toc498650359][bookmark: _Toc498650290]Furthermore, RadioBearerConfig structure below can be used to reconfigure PDCP via SRB1 at least for the cases when the relevant parameters are needed to be coordinated with MN. NR PDCP configuration can be sent via SRB3 when the coordination with MN is not needed. 
 RadioBearerConfig information element
-- ASN1START
-- TAG-RADIO-BEARER-CONFIG-START

RadioBearerConfig ::=					SEQUENCE {
	srb-ToAddModList						SRB-ToAddModList										OPTIONAL, -- Need M
	srb-ToReleaseList						INTEGER (3)												OPTIONAL, -- Need M
	drb-ToAddModList						DRB-ToAddModList										OPTIONAL, -- Need M
	drb-ToReleaseList						DRB-ToReleaseList										OPTIONAL, -- Need M
	securityConfig 							SecurityConfig											OPTIONAL  -- Cond KeyChange
}

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

	-- may only be set if the cell groups of all linked logical channels are reset or released
	reestablishPDCP							ENUMERATED{true}										OPTIONAL, 		-- Cond KeyChange
	pdcp-Config								PDCP-Config												OPTIONAL,		-- Cond PDCP
	...
}


DRB-ToAddModList ::=					SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod
DRB-ToAddMod ::=						SEQUENCE {
	cnAssociation							CHOICE {
		-- The EPS bearer ID determines the EPS bearer when NR connects to EPC using EN-DC
		eps-BearerIdentity						INTEGER (0..15),												-- EPS-DRB-Setup
		--	The SDAP configuration determines how to map QoS flows to DRBs when NR connects to the 5GC
		sdap-Config								SDAP-Config													-- NGC
	},
	drb-Identity							DRB-Identity,

	-- may only be set if the cell groups of all linked logical channels are reset or released
	reestablishPDCP							ENUMERATED{true}										OPTIONAL, 		-- Cond HO
	recoverPDCP								ENUMERATED{true}										OPTIONAL, 		-- Need N
	pdcp-Config								PDCP-Config												OPTIONAL,		-- Cond PDCP
	...
}

DRB-ToReleaseList ::=					SEQUENCE (SIZE (1..maxDRB)) OF DRB-Identity


SecurityConfig ::=						SEQUENCE {	
	securityAlgorithmConfig					SecurityAlgorithmConfig									OPTIONAL,	-- Need M
	keyToUse								ENUMERATED{keNB, s-KgNB}								OPTIONAL,	-- Need M
	...
}

-- TAG-RADIO-BEARER-CONFIG-STOP
-- ASN1STOP

These parameters are for the bearers configured with NR PDCP. Rest of the parameters the UE gets via LTE RRC (SecurityModeCommand and RRCConnectionReconfiguration with MobilityControlInfo). It is worthwhile to think how the security configuration looks in the standalone NR and NR-NR DC. 
1. Introduction of NR-NR DC
When NR-NR DC is introduced, there are some open issues in RRC:
1. Is secondary node configuration also constructed from SCG configuration and bearer configuration for PDCP?
1. Is SCG configuration part full RRC message or IE?
1. How security is configured? 

We consider that it is good to reuse the structure where PDCP configuration and SCG configuration are separated also in NR-NR DC. This makes it possible to use harmonised bearer concept also in the other cases and to have an aligned structure.
[bookmark: _Toc498650360][bookmark: _Toc498650291]In NR-NR DC, introduce separate bearer configuration (RadioBearerConfig) per termination point.
About the second question, we consider that SCG configuration does not need to be full RRC message in NR-NR DC. This is because in that case, both cell groups are NR and specified in the same RRC specification and there is no need to encapsulate the message similar to inter-RAT HO.
[bookmark: _Toc498650361][bookmark: _Toc498650292]In NR-NR DC, SCG configuration is not separate RRC PDU.

Signalling structure example is given here:
RRCReconfiguration-IEs ::= SEQUENCE {
	-- Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP
    -- In EN-DC, only used with SRB3
	-- Each configuration corresponds to one termination point
	radioBearerConfigToAddModList		    SEQUENCE (SIZE (1..maxCellGroups)) OF RadioBearerConfig															OPTIONAL, -- Need M

	-- Configuration of primary and secondary cell groups (Dual Connectivity):
	masterCellGroupConfig					CellGroupConfig															OPTIONAL, -- Need M
	secondaryCellGroupToAddModList			SEQUENCE (SIZE (1..maxSCellGroups)) OF CellGroupConfig					OPTIONAL, -- Need M
	secondaryCellGroupToReleaseList			SEQUENCE (SIZE (1..maxSCellGroups)) OF CellGroup-Identity				OPTIONAL, -- Need M

	measConfig								MeasConfig																OPTIONAL, -- Need M

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

-- TAG-RRCRECONFIGURATION-STOP
-- ASN1STOP

RadioBearerConfig information element
-- ASN1START
-- TAG-RADIO-BEARER-CONFIG-START

RadioBearerConfig ::=					SEQUENCE {
	srb-ToAddModList						SRB-ToAddModList										OPTIONAL, -- Need M
	srb-ToReleaseList						INTEGER (3)												OPTIONAL, -- Need M
	drb-ToAddModList						DRB-ToAddModList										OPTIONAL, -- Need M
	drb-ToReleaseList						DRB-ToReleaseList										OPTIONAL, -- Need M
	securityConfig 							SecurityConfig											OPTIONAL  -- Cond KeyChange
}

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

	-- may only be set if the cell groups of all linked logical channels are reset or released
	reestablishPDCP								ENUMERATED{true}									OPTIONAL, 		-- Cond KeyChange
	pdcp-Config									PDCP-Config											OPTIONAL,		-- Cond PDCP
	...
}


DRB-ToAddModList ::=					SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod
DRB-ToAddMod ::=						SEQUENCE {
	cnAssociation							CHOICE {
		-- The EPS bearer ID determines the EPS bearer when NR connects to EPC using EN-DC
		eps-BearerIdentity						INTEGER (0..15),												-- EPS-DRB-Setup
		--	The SDAP configuration determines how to map QoS flows to DRBs when NR connects to the 5GC
		sdap-Config								SDAP-Config													-- NGC
	},
	drb-Identity							DRB-Identity,

	-- may only be set if the cell groups of all linked logical channels are reset or released
	reestablishPDCP								ENUMERATED{true}									OPTIONAL, 		-- Cond HO
	recoverPDCP									ENUMERATED{true}									OPTIONAL, 		-- Need N

	pdcp-Config									PDCP-Config											OPTIONAL,		-- Cond PDCP
	
}

DRB-ToReleaseList ::=				SEQUENCE (SIZE (1..maxDRB)) OF DRB-Identity


SecurityConfig	::=					SEQUENCE {	
	securityAlgorithmConfig					SecurityAlgorithmConfig									OPTIONAL,	-- Need M
	keyToUse								ENUMERATED{KeNB, S-KgNB}								OPTIONAL	-- Need M
	...
}

-- TAG-RADIO-BEARER-CONFIG-STOP.

We propose to discuss the signaling structure as presented in this contribution further in RAN2#AH1801 meeting.
[bookmark: _Toc498650362]Discuss RadioBearerConfig structure and SecurityConfig structure as presented in this contribution.
1. Conclusion
[bookmark: _Hlk501841376]Based on the discussion in section 2, we have the following observations:
1. It would simplify both network and UE implementations if ASN.1 design structure are aligned and reused for NR-NR DC, EN-DC, ng-EN-DC and NE-DC.

Further, we propose the following:
1. The RRC architecture of EN-DC should be taken as the baseline for NR-NR DC.
1. In NR-NR DC, introduce separate bearer configuration (RadioBearerConfig) per termination point.
In NR-NR DC, SCG configuration is not separate RRC PDU.
Discuss RadioBearerConfig structure and SecurityConfig structure as presented in this contribution.
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