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Introduction
In the last RAN2 meeting, the RRC signalling for SN release is agreed as follow:
1: MN provides an indication in the LTE RRCConnectionReconfiguration message to release the SCG configuration (e.g. SCellGroupRelease) to the UE
2: The UE needs to be explicitly signalled per SCG bearer in a Radio Bearer Configuration container whether SCG (split) bearer is released or changed to MCG bearer.
3: MN populates the radio bearer configuration to release the SCG bearer or change SCG bearer to MCG bearer.

In this contribution, the LTE RRC structure that should be applied for SN addition and SN release and the corresponding update of the RRC procedure are discussed. 
Discussion
ASN.1 for release and addition of NR SCG configuration
In the running CR for TS36.331, the following structure is adopted:
RRCConnectionReconfiguration-v15x0-IEs ::= SEQUENCE {
	en-DC-release				BOOLEAN							OPTIONAL,					
	sk-Counter							INTEGER (0.. 65535)				OPTIONAL,	-- Need ON
	nr-secondaryCellGroupConfig-r15		OCTET STRING            	    OPTIONAL,
	radioBearerConfig-r15				OCTET STRING					OPTIONAL,
	radioBearerConfigS-r15				OCTET STRING					OPTIONAL,
	nonCriticalExtension				SEQUENCE {}						OPTIONAL
}

The problem with the above structure is that the fields related to SCG-configuration is not grouped together (i.e. en-DC-release is to release the nr-secondaryCellGroupConfig, nr-secondaryCellGroupConfig is for adding the SCG configuration and sk-Counter is to be used by the S-gNB-key bearer) and it is also not future proof for possible future extension to multi-connectivity.
In the following, 2 possible ASN.1 structures are provided:
(1) ASN.1 Structure 1:
In LTE DC, the following structure is used to add and release the SCG-configuration-r12:
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
	}
}

Such structure can also be applied also for EN-DC as follow:
EN-DC-SCG-Configuration-r15 ::=			CHOICE {
	release								NULL,
	setup								SEQUENCE {
		sk-Counter-r15					INTEGER (0.. 65535)			OPTIONAL,	-- Need ON
		secondaryCellGroupConfig-NR-r15	OCTET STRING 				OPTIONAL	-- Need ON
	}
}

One of the shortcomings of the above structure is that the EN-DC SCG configuration cannot be release and then add in the same message. This may be useful in the case when full configuration of the SCG configuration is needed. In LTE DC, it is resolved by having a fullConfig flag in the message and this can be applied as well over here. Another way to overcome this and is also future proof for multi-connectivity in a later release where LTE is the master anchor with 1 or more NR secondary nodes, then the following structure can be applied:
(2) ASN.1 Structure 2:
SecondaryCellGroupToAddModList-NR-R15 ::= SEQUENCE (SIZE (1..maxSCellGroups)) OF CellGroupConfig-r15			OPTIONAL, -- Need ON
SecondaryCellGroupToReleaseList-NR-R15 ::=	SEQUENCE (SIZE (1..maxSCellGroups)) OF CellGroupId-r15			OPTIONAL, -- Need ON

CellGroupConfig-r15	::= 				SEQUENCE {
	cellGroupId-r15						CellGroupId-r15		
	secondaryCellGroupConfig-NR-r15		OCTET STRING		OPTIONAL	-- Need ON
	sk-Counter-r15						INTEGER (0.. 65535)	OPTIONAL,	-- Need ON
}

This is the structure that is also used for NR-NR DC where SecondaryCellGroupToAddModList and SecondaryCellGroupToReleaseList are introduced. To achieve consistency and future proofness, this structure can be adopted.
Hence, if only dual connectivity is to be considered, the addition and release of the SCG configuration for EN-DC is proposed as follow:
Proposal#1_Alt1: If only dual connectivity is to be considered, introduce a Release and Setup structure for SCG configuration below for EN-DC:
EN-DC-SCG-Configuration-r15 ::=			CHOICE {
	release								NULL,
	setup								SEQUENCE {
		sk-Counter-r15					INTEGER (0.. 65535)			OPTIONAL,	-- Need ON
		secondaryCellGroupConfig-NR-r15	OCTET STRING 				OPTIONAL	-- Need ON
	}
}

If future proofness is to be considered for multi-connectivity, the addition/modification list and release list of the SCG configuration is proposed as follow:
Proposal#1_Alt2: If multi-connectivity is to be considered, introduce a SecondaryCellGroupConfig-toReleaseList and SecondaryCellGroupConfig-ToAddModList as follow:
SecondaryCellGroupToAddModList-NR-R15 ::= SEQUENCE (SIZE (1..maxSCellGroups)) OF CellGroupConfig-r15			OPTIONAL, -- Need ON
SecondaryCellGroupToReleaseList-NR-R15 ::=	SEQUENCE (SIZE (1..maxSCellGroups)) OF CellGroupId-r15			OPTIONAL, -- Need ON

CellGroupConfig-r15	::= 				SEQUENCE {
	cellGroupId-r15						CellGroupId-r15		
	secondaryCellGroupConfig-NR-r15		OCTET STRING		OPTIONAL	-- Need ON
	sk-Counter-r15						INTEGER (0.. 65535)	OPTIONAL,	-- Need ON
}


Corresponding procedure update to implement the above ASN.1
If proposal#1_Alt1 is adopted, the following text in endorsed LTE RRC specification TS36.331 Sections 5.3.5.3 and 5.3.5.4 needs to be updated:
1> 1> if the received en-dc-SCG-Configuration is set to releaseif en-DC-release is received, release NR SCGEN-DC configuration and perform secondary cell group release as specified in TS38.331 subclause 5.3.5.4a;
1> If the received en-dc-SCG-Configuration is set to setup, setup NR SCG configuration as specified in TS38.331 subclause 5.3.5.4;
21> if the received en-dc-SCG-ConfigurationRRCConnectionReconfiguration includes the sk-counter,
32> perform key update procedure as specified in in TS 38.331 subclause 5.3.5.7;
1>	if the received RRCConnectionReconfiguration includes the nr-secondaryCellGroupConfig, 
2>	perform NR RRC Reconfiguration as specified in in TS 38.331 subclause 5.3.5.4;
1> if the received RRCConnectionReconfiguration includes the radioBearerConfig1, 
2>	perform radio bearer configuration as specified in in TS 38.331 subclause 5.3.5.5;
1> if the received RRCConnectionReconfiguration includes the radioBearerConfig2,
2> perform radio bearer configuration as specified in in TS 38.331 subclause 5.3.5.5;
In the NR RRC specification TS38.331 Section 38.331, the release of the NR SCG configuration is as follow:
5.3.5.4a	Secondary cell group release
The UE shall:
1>	for each CellGroupId in the SecondaryCellGroupToReleaseList:
12> reset SCG MAC, if configured;
2>	for each logical channel that is part of the SCG configuration:
3>	perform logical channel release procedure as specified in 5.3.5.4.3;
12> release the entire SCG configuration;
12>	stop timer T313, if running;
12>	stop timer T304, if running;
Editor’s Note: FFS on how to handle the SCG DRB and split DRB

If proposal#1_Alt2 is adopted, the following text in endorsed LTE RRC specification TS36.331 Sections 5.3.5.3 and 5.3.5.4 needs to be updated:
1>	if the received RRCConnectionReconfiguration includes the secondaryCellGroupToReleaseList-NR:
2>	perform NR SCG configuration release as specified in 5.3.10.x;
1>	if the received RRCConnectionReconfiguration includes the secondaryCellGroupToAddModList-NR:
2>	perform NR SCG configuration addition or modification as specified in 5.3.10.y;
1> if en-DC-release is received, release EN-DC configuration and perform secondary cell group release as specified in TS38.331 subclause 5.3.5.4a;
1> if the received RRCConnectionReconfiguration includes the sk-counter,
2> perform key update procedure as specified in in TS 38.331 subclause 5.3.5.7;
1>	if the received RRCConnectionReconfiguration includes the nr-secondaryCellGroupConfig, 
2>	perform NR RRC Reconfiguration as specified in in TS 38.331 subclause 5.3.5.4;
1> if the received RRCConnectionReconfiguration includes the radioBearerConfig1, 
2>	perform radio bearer configuration as specified in in TS 38.331 subclause 5.3.5.5;
1> if the received RRCConnectionReconfiguration includes the radioBearerConfig2,
2> perform radio bearer configuration as specified in in TS 38.331 subclause 5.3.5.5;

[bookmark: _Toc494149678]5.3.10.x	SCell release
The UE shall:
1>	if the release is triggered by reception of the secondaryCellGroupToReleaseList-NR:
2>	for each cellGroupId value included either in the secondaryCellGroupToReleaseList-NR:
3>	if the current UE configuration includes an NR secondary cell group with value cellGroupId:
4>	release NR SCG configuration as specified in TS38.331 subclause 5.3.5.4a;
1>	if the release is triggered by RRC connection re-establishment:
2>	for each cellGroupId value that are part of the current UE configuration:
3>	 release NR SCG configuration as specified in TS38.331 subclause 5.3.5.4a;
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5.3.10.y	SCell addition/ modification
The UE shall:
1>	for each cellGroupId value included in the secondaryCellGroupToAddModList-NR that is not part of the current UE configuration:
2>	setup NR SCG configuration as specified in TS38.331 subclause 5.3.5.4;
2> if the sk-counter is included,
3> perform key update procedure as specified in in TS 38.331 subclause 5.3.5.7;

1> for each cellGroupId value included in the secondaryCellGroupToAddModList-NR that is part of the current UE configuration:
2> modify NR SCG configuration as specified in TS38.331 subclause 5.3.5.4;
2> if the sk-counter is included,
3> perform key update procedure as specified in in TS 38.331 subclause 5.3.5.7;

The changes on the NR specification for NR SCG configuration release is the same as Proposal#1_Alt#1.
Conclusion
It is proposed that RAN 2 discuss the proposed changes of the ASN.1 structure and procedure text for the addition and release of the NR SCG configuration, which impact both the LTE 36.331 and NR 38.331 specifications.

