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Introduction
It is stated in TS 37.340, that split DRBs and SRBs are supported for all options in MR-DC, whereas SRB3 is only supported if the SN is a gNB (i.e. in EN-DC, NGEN-DC and NR-DC but not in NE-DC). Currently, the LTE specifications does not support configuring only an SCG without configuring the MCG in LTE. This contribution discusses the modifications required to support split bearers in NE-DC.
[bookmark: _Ref178064866]Discussion
DRB SCG configuration in NE-DC
In LTE in Rel-12, dual connectivity is configured by including the RadioResourceConfigDedicated and the RadioResourceConfigDedicatedSCG which contain the DRB-ToAddMod and DRB-ToAddModSCG respectively. To distinguish between MCG, SCG and split bearers, the SCG configurations contain the field drb-Type as seen below.
DRB-ToAddModSCG-r12 ::=	SEQUENCE {
	drb-Identity-r12					DRB-Identity,
	drb-Type-r12						CHOICE {
		split-r12							NULL,
		scg-r12								SEQUENCE {
			eps-BearerIdentity-r12				INTEGER (0..15)	OPTIONAL,	-- Cond DRB-Setup
			pdcp-Config-r12						PDCP-Config		OPTIONAL	-- Cond PDCP-S
		}
	}															OPTIONAL,	-- Cond SetupS2
	rlc-ConfigSCG-r12					RLC-Config				OPTIONAL,	-- Cond SetupS
	rlc-Config-v1250						RLC-Config-v1250			OPTIONAL,	-- Need ON
	logicalChannelIdentitySCG-r12		INTEGER (3..10)			OPTIONAL,	-- Cond DRB-SetupS
	logicalChannelConfigSCG-r12			LogicalChannelConfig	OPTIONAL,	-- Cond SetupS
	...,
	[[	rlc-Config-v1430					RLC-Config-v1430		OPTIONAL		-- Need ON
	]],
	[[	logicalChannelIdentitySCG-r15		INTEGER (32..38)	OPTIONAL,			-- Need ON
		rlc-Config-v1530					RLC-Config-v1530		OPTIONAL, 		-- Need ON
		rlc-BearerConfigDupl-r15			RLC-BearerConfig-r15	OPTIONAL		-- Need ON
	]]
}

In case of split DRBs, the ;CG configurations contain the PDCP configurations, while the drb-Type is set to split, without any further configurations and the same drb-Identity is used for both the MCG and SCG configurations. In case of SCG DRBs, the SeNB would need to also configure the PDCP (and EPS-Bearer) and the drb-Type is set to scg containing the PDPC-Config and eps-BearerIdentity. For MCG bearers, the DRB-ToAddModSCG is simply excluded.
[bookmark: _Toc528071102][bookmark: _Toc528071548][bookmark: _Toc528071723][bookmark: _Toc528672447][bookmark: _Toc528672919][bookmark: _Toc528788593][bookmark: _Toc528834228]In LTE Rel-12 DC, the bearer type is explicitly signalled using the drb-Type in DRB-ToAddModSCG.
For NR, the bearer harmonization concept meant that the higher layers (PDCP and SDAP) are carried in the RadioBearerConfig while the lower layers (RLC/MAC/PHY) are carried in the CellGroupConfig. The bearer type is indicated by configuring the same drb-Identity in a CellGroupConfig as in a RadioBearerConfig. For split bearers, the same drb-Identity is included in two CellGroupConfig IEs, but only in one RadioBearerConfig.
[bookmark: _Toc528071103][bookmark: _Toc528071549][bookmark: _Toc528071724][bookmark: _Toc528672448][bookmark: _Toc528672920][bookmark: _Toc528788594][bookmark: _Toc528834229]In NR, the bearer type is implicitly signalled by including the same drb-Identity in the CellGroupConfig and the RadioBearerConfig. 
For EN-DC, the lower layers of the MCG (i.e. the LTE part) is configured using the legacy DRB-ToAddMod. However, if NR PDCP should be used in the LTE node, the PDCP config is omitted from the LTE RadioResourceConfigDedicated and instead the NR PDCP is included in the nr-RadioBearerConfig. 
Similarly, for e.g. SN terminated split bearers, the MCG part is configured using the RadioResourceConfigDedicated, whereas the SN PDCP layer is configured using the RadioBearerConfig2.
[bookmark: _Toc528071104][bookmark: _Toc528071550][bookmark: _Toc528071725][bookmark: _Toc528672449][bookmark: _Toc528672921][bookmark: _Toc528788595][bookmark: _Toc528834230]In EN-DC, the MCG part is configured using RadioResourceConfigDedicated, while the SN and SCG parts are configured using the RadioBearerConfig IEs.
For NE-DC, the MN will be an NR node, while the SN will an LTE node. Thus, it will be necessary to configure an LTE SCG, without configuring an LTE MCG. During the email discussion ‘[103bis#10][NR] Late drop 38.331’, it is proposed that the SCG configurations are carried to the UE as the full RRCConnectionReconfiguration message in a container in the RRCReconfiguration message. However, the procedures in TS 36.331 have not been updated to support NE-DC.
[bookmark: _Toc528071105][bookmark: _Toc528071551][bookmark: _Toc528071726][bookmark: _Toc528672450][bookmark: _Toc528672922][bookmark: _Toc528788596][bookmark: _Toc528834231]For NE-DC, the LTE specifications need to be extended to configure an LTE SCG associated to an NR PDCP without configuring an LTE MCG.
Since the LTE configurations in EN-DC are transmitted to the UE in the full RRCConnectionReconfiguration message carried inside a transparent container in the NR RRCReconfiguration message, the simplest way to support an LTE SCG in NE-DC is to reuse the LTE DC SCG configurations as much as possible.
[bookmark: _Toc528071106][bookmark: _Toc528071552][bookmark: _Toc528071727][bookmark: _Toc528672451][bookmark: _Toc528672924][bookmark: _Toc528788586][bookmark: _Toc528834233]To configure the SCG in NE-DC, the LTE DC SCG configurations are reused where possible.
However, the principle of bearer harmonization introduced in NR and EN-DC should be preserved, where the UE receives the higher layer configurations separately from the lower layer configurations. Since the UE will receive the NR PDCP, the LTE SCG configurations only need to contain the lower layer configurations. To distinguish between the different SCG bearer types, the drb-Identity included in the LTE configurations will be the same drb-Identity included in the NR PDCP Config.
[bookmark: _Toc528071107][bookmark: _Toc528071553][bookmark: _Toc528071728][bookmark: _Toc528672452][bookmark: _Toc528672925][bookmark: _Toc528788587][bookmark: _Toc528834234]The drb-Type used in LTE DC configurations is superfluous with the NR bearer harmonization and is not used for NE-DC
In order to release the SCG of DRB, the DRB-ToReleaseList in the LTE RadioResourceConfigDedicated could be reused. However, since the NE-DC configurations will only contain the RadioResourceConfigDedicatedSCG directly in the included RRCConnectionReconfiguration message, a significant overhead would be introduced if the drb-ToReleaseList was reused.
[bookmark: _Toc528672923][bookmark: _Toc528788597][bookmark: _Toc528834232]In NE-DC, the UE only receives the RadioResourceConfigDedicatedSCG, and not the RadioResourceConfigDedicated
To avoid this overhead, a new IE, e.g. DRB-ToReleaseListSCG should be introduced in RadioResourceConfigDedicatedSCG to be able to release the SCG resource in NE-DC
 Since in NE-DC, it is only the lower layer configurations of the SCG which are configured with the RadioResourceConfigDedicated, there will be no ambiguity to which part of the DRB should be released.
[bookmark: _Toc528071554][bookmark: _Toc528071729][bookmark: _Toc528672453][bookmark: _Toc528672926][bookmark: _Toc528788588][bookmark: _Toc528834235]To reconfigure the bearer type for SCG bearers in NE-DC, the DRB-ToAddModListSCG or the DRB-ToReleaseListSCG in RadioResourceConfigDedicatedSCG is used to associate or disassociate to a specific RadioBearerConfig.
We have provided CRs to TS 36.331 to update the signalling and procedures for split SRBs in NE-DC [1].
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SRB SCG configuration in NE-DC
As it has been agreed that split SRBs will be supported for all MR-DC cases, the SCG configurations for SRB1 and SRB2 must be included for NE-DC.
The simplest way to introduce this, is to base it on the configurations used for the DRB SCG configurations described in the previous section.
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This means that a few new fields need to be introduced into TS 36.331, e.g. srb-ToAddModListSCG, and srb-ToReleaseSCG. Although, there is already a field called srb-ToReleaseDupl used in CA which could be reused for NE-DC to release the SCG part of the split SRB.
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We have provided CRs to TS 36.331 to update the signalling and procedures for split SRBs in NE-DC [2].
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Conclusion
In section 2 we made the following observations:
Observation 1	In LTE Rel-12 DC, the bearer type is explicitly signalled using the drb-Type in DRB-ToAddModSCG.
Observation 2	In NR, the bearer type is implicitly signalled by including the same drb-Identity in the CellGroupConfig and the RadioBearerConfig.
Observation 3	In EN-DC, the MCG part is configured using RadioResourceConfigDedicated, while the SN and SCG parts are configured using the RadioBearerConfig IEs.
Observation 4	For NE-DC, the LTE specifications need to be extended to configure an LTE SCG associated to an NR PDCP without configuring an LTE MCG.
Observation 5	In NE-DC, the UE only receives the RadioResourceConfigDedicatedSCG, and not the RadioResourceConfigDedicated

Based on the discussion in section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	To configure the SCG in NE-DC, the LTE DC SCG configurations are reused where possible.
Proposal 2	The drb-Type used in LTE DC configurations is superfluous with the NR bearer harmonization and is not used for NE-DC
Proposal 3	To reconfigure the bearer type for SCG bearers in NE-DC, the DRB-ToAddModListSCG or the DRB-ToReleaseListSCG in RadioResourceConfigDedicatedSCG is used to associate or disassociate to a specific RadioBearerConfig.
Proposal 4	Agree to the CR to TS 36.331 to configure SCG DRBs and split DRBs NE-DC (R2-1816803)
Proposal 5	Configuration of split-SRB in NE-DC uses similar configurations as for split-DRBs in NE-DC
Proposal 6	Introduce new fields and procedures in TS 36.331 to configure and release SCG part of split SRB in NE-DC
Proposal 7	Agree to the CR to TS 36.331 to configure split SRBs NE-DC (R2-1816804)
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