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Introduction
At the last RAN2 meeting the topic of bearer harmonization was discussed in relation to R2-1704414. No conclusion was made at the meeting regarding this topic. RAN2 however agreed to aim for concluding this at the WG2 ad hoc in Qingdao. 
This paper provides proposed agreements regarding how harmonized bearers can be configured in RRC. 
[bookmark: _Ref178064866]Proposed agreements
[bookmark: _Hlk484420266]The basic proposals for bearer harmonization is to adopt the same PDCP specification for the for MCG split bearer and SCG split bearer. Furthermore, as discussion in [2] it is also proposed that this PDCP protocol should be NR PDCP which should also be used for SCG bearers.
A next step is to agree on how the NR PDCP should be configured in the UE in case of MCG split and SCG (split and no split) bearers. Some options are considered:
1. Specify the RRC IEs for configuring an NR PDCP entity both in LTE and in NR RRC.
2. Specify the RRC IEs for configuring an NR PDCP entity only in NR RRC but let the LTE eNB generate this NR RRC IE when needed (e.g. in the case the bearer is terminated in MeNB)
It is proposed to adopt solution 2 here for the following reasons; Only having a single NR RRC IE for NR PDCP configuration:
· Simplifies specification work, since any updates to NR PDCP only impacts NR RRC spec.
· Makes it possible to completely harmonize the MCG and SCG split bearers from the UE point of view. Having separate RRC IEs in LTE and NR would still make the handling of the two types of split bearers look different in the UE.
· For MCG split bearer it is anyway reasonable to assume that if the LTE eNB supports NR PDCP for UP it also supports NR RRC IE for configuration.

[bookmark: _Toc484684436][bookmark: _Toc485373199][bookmark: _Toc485400172][bookmark: _Toc485400822][bookmark: _Toc485407251][bookmark: _Toc484420329][bookmark: _Toc484422298][bookmark: _Toc484422425][bookmark: _Toc484433012][bookmark: _Toc484433035][bookmark: _Toc484438683][bookmark: _Toc484438785]Only LTE eNBs that support split bearers terminated in LTE eNB (i.e. MCG split bearers) need to support NR PDCP and the configuration of NR PDCP.
[bookmark: _Toc484684437][bookmark: _Toc485373200][bookmark: _Toc485400173][bookmark: _Toc485400823][bookmark: _Toc485407252]Since simultaneous support of MCG split bearers and SCG (split or no split) bearer is not required the UE only needs to receive one NR PDCP configuration for these bearers, either generated in the MeNB or SeNB. 
[bookmark: _Toc484684438][bookmark: _Toc485373201][bookmark: _Toc485400174][bookmark: _Toc485400824][bookmark: _Toc485407253]Only UEs that support EN-DC and split bearers need to support NR PDCP over LTE radio and configuration of NR PDCP.
[bookmark: _Toc484684439][bookmark: _Toc485373202][bookmark: _Toc485400175][bookmark: _Toc485400825][bookmark: _Toc485407254]The information elements used to configure NR PDCP should be specified in 38.331 (NR RRC). This IE may be instantiated by the LTE MeNB (when PDCP is terminated in LTE eNB, i.e. MCG split bearer) or by the NR SgNB (when PDCP is terminated in the NR SgNB, i.e., SCG split bearer). 

For EN-DC, it has been agreed that the NR configuration should be generated by the SeNB as a complete NR RRC message and then sent over X2 to the MeNB where it would be embedded into the LTE RRC message as a single embedded message. This is illustrated in Figure 1.


Figure 1: Current assumed flow for SeNB Addition using an NR RRC message embedded into the LTE RRCConnectionReconfiguration message
However, if the NR PDCP configuration would be carried inside this NR RRC message for SCG (split or no split) bearers, it would not be possible to completely harmonize these bearers with MCG split bearer for which the PDCP configuration would be generated by the MeNB and transferred outside the embedded NR RRC PDU. 
For this reason, it is proposed that the NR PDCP configuration should be handled as a separate IE on X2/Xn and embedded separately in the LTE RRC. In this way, the MCG split and the SCG split bearer can be completely harmonized from the UE point of view. This is illustrated in Figure 2 where the NR RRC PDCP conf. can be generate from the node terminating the bearer, but this is not seen by the UE since the same NR RRC PDCP conf. is used, meaning the bearer is fully harmonized. 


Figure 2: Separation of NR RRC PDCP conf. 

In [1] we outlined how the NR RRCConnectionReconfiguration message and procedures should be changed compared to the current LTE structure in order to accommodate better for 
operating with several cell groups (DC), 
for several serving cells (CA) within a cell group and 
for separating PDCP from the lower protocol stack. 
Specifically, we propose there to decouple the 
RadioBearerConfig (PDCP, SDPA, Security) from 
CellGroupConfig (logical channels (RLC and MAC); MAC-main; Serving Cells (MAC, L1)). 
This split in the ASN.1 structure matches the possibility to change how the packets of a bearer are routed (via MCG, via SCG or via both) without having to re-establish the DRB, i.e., the PDCP entity when the PDCP termination does not change. 
Applying the same structural split to EN-DC enables the harmonization of the bearer types and hence a seamless addition and removal of the NR SCG as explained above. The current structure of the LTE RRCConnectionReconfiguration groups DRBs, PDCP, Logical Channels and RLC. For LTE-DC RAN2 introduced a parallel structure with similar (but different) elements which kept the changes to original LTE ASN.1 small but resulted in fairly complex procedures.
In [1] we define a NR RRC-SCG-Reconfiguration message to be used for EN-DC. In the remainder of this section we show how that RRC-SCG-Reconfiguration IE is embedded in the LTE RRCConnectionReconfiguration and how the information should be used. However, the same could be achieved by embedding the NR RRCConnectionReconfiguration message into the LTE message in case RAN2 agrees on that option. 

In the following we outline where to include the above-mentioned NR RRC-SCG-Reconfiguration message, where to insert the NR PDCP configuration IE and how to signal the “bearer type”:
An octet string containing the RRC-SCG-Reconfiguration message should be included in the top level of the RRCConnectionReconfiguration as depicted below. The RRC-SCG-Reconfiguration message is defined in 38.331 and provides all parameters necessary to configure the NR secondary cell group, i.e., logical channels including RLC and logical-channel-specific MAC parameters), the MAC-main configuration for the SCG and the configuration for one or more NR serving cells:
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 {}
	}
}

[bookmark: _Hlk485222621]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
}

{...}

[bookmark: _Hlk485222075]RRCConnectionReconfiguration-v1020-IEs ::= SEQUENCE {
	sCellToReleaseList-r10				SCellToReleaseList-r10			OPTIONAL,	-- Need ON
	sCellToAddModList-r10				SCellToAddModList-r10			OPTIONAL,	-- Need ON
	nonCriticalExtension				RRCConnectionReconfiguration-v1130-IEs	OPTIONAL
}

{...}

RRCConnectionReconfiguration-v1250-IEs ::= SEQUENCE {
	wlan-OffloadInfo-r12				CHOICE {
		release 								NULL,
		setup									SEQUENCE {
			wlan-OffloadConfigDedicated-r12		WLAN-OffloadConfig-r12,
			t350-r12								ENUMERATED {min5, min10, min20, min30, min60,
												 min120, min180, spare1}	OPTIONAL	-- Need OR
		}
	}																	OPTIONAL,		-- Need ON
	scg-Configuration-r12				SCG-Configuration-r12		OPTIONAL, 	-- Cond nonFullConfig
	sl-SyncTxControl-r12				SL-SyncTxControl-r12			OPTIONAL,	-- Need ON
	sl-DiscConfig-r12					SL-DiscConfig-r12				OPTIONAL,	-- Need ON
	sl-CommConfig-r12					SL-CommConfig-r12				OPTIONAL,	-- Need ON
	nonCriticalExtension				RRCConnectionReconfiguration-v1310-IEs	OPTIONAL
}

{...}

RRCConnectionReconfiguration-v15x0-IEs ::= SEQUENCE {
	en-dc-SCG-Config					OCTET STRING (CONTAINING RRC-SCG-Reconfiguration)
																		OPTIONAL,	-- Need ON
	nonCriticalExtension			SEQUENCE {}							OPTIONAL
}


The RadioResourceConfigDedicated is shown only for completeness since it contains the drb-ToAddModList which we propose to extend by the new NR PDCP parameters. 
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
	...,
	[[	rlf-TimersAndConstants-r9		RLF-TimersAndConstants-r9			OPTIONAL	-- Need ON
	]],
	[[	measSubframePatternPCell-r10	MeasSubframePatternPCell-r10		OPTIONAL	-- Need ON
	]],
	[[	neighCellsCRS-Info-r11			NeighCellsCRS-Info-r11				OPTIONAL	-- Need ON
	]],
	[[	naics-Info-r12				NAICS-AssistanceInfo-r12			OPTIONAL	-- Need ON
	]],
	[[	neighCellsCRS-Info-r13			NeighCellsCRS-Info-r13				OPTIONAL,	-- Cond CRSIM
		rlf-TimersAndConstants-r13		RLF-TimersAndConstants-r13			OPTIONAL	-- Need ON
	]],
	[[	sps-Config-v14xy				SPS-Config-v14xy					OPTIONAL	-- Need ON
	]]
}

The LTE DRB-ToAddMod IE determines the configuration of one DRB. Since it is part of a dedicated message it is possible to re-define the presence of fields and the procedures to be executed.
[bookmark: OLE_LINK4]DRB-ToAddModList ::=				SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod

[bookmark: _Hlk485288229]DRB-ToAddMod ::=	SEQUENCE {
[bookmark: _Hlk485227178]	eps-BearerIdentity					INTEGER (0..15)			OPTIONAL,		-- Cond DRB-Setup
[bookmark: _Hlk485227185]	drb-Identity						DRB-Identity,
[bookmark: _Hlk485288251][bookmark: _Hlk485227191]	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
	...,
	[[	drb-TypeChange-r12					ENUMERATED {toMCG}		OPTIONAL,		-- Need OP
		rlc-Config-v1250					RLC-Config-v1250		OPTIONAL		-- Need ON
	]],
	[[	rlc-Config-v1310					RLC-Config-v1310		OPTIONAL,		-- Need ON
		drb-TypeLWA-r13						BOOLEAN					OPTIONAL,		-- Need ON
		drb-TypeLWIP-r13					ENUMERATED {lwip, lwip-DL-only,
											 lwip-UL-only, eutran}		OPTIONAL		-- Need ON
	]],
	[[	rlc-Config-v14xy					RLC-Config-v14xy		OPTIONAL,		-- Need ON
		lwip-UL-Aggregation-r14				BOOLEAN					OPTIONAL,		-- Cond LWIP
		lwip-DL-Aggregation-r14				BOOLEAN					OPTIONAL,		-- Cond LWIP
		lwa-WLAN-AC-r14			ENUMERATED {ac-bk, ac-be, ac-vi, ac-vo}	OPTIONAL	-- Need OP
	]],
	[[	en-dc-pdcp-Config					NR-PDCP-Config			OPTIONAL		-- Need ON
	]]
}

The highlighted NR-PDCP-Config IE is defined in 38.331 and, as explained above, either generated by the LTE MeNB itself or by the NR SgNB. 
As explained in [1], the CellGroupConfig IE conveyed in the RRC-SCG-Reconfiguration message defines the Logical Channels (including RLC entities) handled by the SCG. Each logical channel configuration indicates which DRB it serves, i.e., the LCHs point “upwards” which DRB they serve. Therefore, the LTE DRB-To-AddMod IE does not need to point “downwards” to the SCG LCHs that the DRB uses. Even though it may be cleaner to use the same principle to link the MeNB’s LCHs to the DRBs, it would require more ASN.1 changes on the LTE side. Therefore, we suggest that the logical channel related fields (rlc-Config, logicalChannelIdentity, logicalChannelConfig) in the DRB-ToAddMod IE are used to link the DRB “downwards” to the LCH it uses. 
In LTE it was traditionally required that the LCH related fields are provided upon DRB establishment. However, if an EN-DC “SCG DRB” is configured, these fields are not needed and should hence be left empty. Furthermore, it must be possible to release the MeNB’s LCH when switching e.g. from an MCG DRB to an SCG DRB. The current DRB-To-AddMod IE would support that only by releasing and adding the DRB. Alternatively, another field “logicalChannelRelease ENUMERATED{true} OPTIONAL OP” could be added for that purpose. 
With the proposed structure the termination of PDCP on the network side becomes transparent for the UE and hence fully “harmonized”. It also 
We summarize our proposals as follows:
[bookmark: _Toc485373203][bookmark: _Toc485400176][bookmark: _Toc485400826][bookmark: _Toc485407255][bookmark: _Toc484420330][bookmark: _Toc484422299][bookmark: _Toc484422426][bookmark: _Toc484433013][bookmark: _Toc484433036][bookmark: _Toc484438684][bookmark: _Toc484438786][bookmark: _Toc484684440][bookmark: _Toc484420331][bookmark: _Toc484422300]For DRBs terminating in the MN, the MN generates an NR-PDCP-Config IE containing the NR PDCP configuration for DRBs where the PDCP entity is located in the MN. 
[bookmark: _Toc485373204][bookmark: _Toc485400177][bookmark: _Toc485400827][bookmark: _Toc485407256]For DRBs terminating in the SN, the SN provides the NR-PDCP-Config IE over X2/Xn to the MN. 
[bookmark: _Toc485373205][bookmark: _Toc485400178][bookmark: _Toc485400828][bookmark: _Toc485407257]The MN includes the NR-PDCP-Config IE that it generated itself or that it obtained from the SN in the DRB-ToAddMod IE. 
[bookmark: _Toc485373207][bookmark: _Toc485400180][bookmark: _Toc485400830][bookmark: _Toc485407258]The LCH-related fields in the LTE DRB-ToAddMod IE determine whether the DRB is served via the MCG. 
[bookmark: _Toc485373208][bookmark: _Toc485400181][bookmark: _Toc485400831][bookmark: _Toc485407259]In addition, the SN provides an NR RRC-SCG-Reconfiguration (which could be the NR RRCConnectionReconfiguration) message containing the configuration of the NR SCG (lower layers) over X2/Xn to the MN.
[bookmark: _Toc485373209][bookmark: _Toc485400182][bookmark: _Toc485400832][bookmark: _Toc485407260]The NR RRC-SCG-Reconfiguration message is included directly in the LTE RRCConnectionReconfiguration IE (top level).
[bookmark: _Toc485373210][bookmark: _Toc485400183][bookmark: _Toc485400833][bookmark: _Toc485407261]The NR RRC-SCG-Reconfiguration provides a list of Logical Channels (including RLC configurations) and indicates which DRBs those logical channels serve. I.e., the RRC-SCG-Reconfiguration determines whether a DRB is served via the SCG.


Conclusion
In section 2 we made the following observations:
Observation 1	Only LTE eNBs that support split bearers terminated in LTE eNB (i.e. MCG split bearers) need to support NR PDCP and the configuration of NR PDCP.
Observation 2	Since simultaneous support of MCG split bearers and SCG (split or no split) bearer is not required the UE only needs to receive one NR PDCP configuration for these bearers, either generated in the MeNB or SeNB.
Observation 3	Only UEs that support EN-DC and split bearers need to support NR PDCP over LTE radio and configuration of NR PDCP.

Based on the discussion in section 2 we propose the following:
Proposal 1	The information elements used to configure NR PDCP should be specified in 38.331 (NR RRC). This IE may be instantiated by the LTE MeNB (when PDCP is terminated in LTE eNB, i.e. MCG split bearer) or by the NR SgNB (when PDCP is terminated in the NR SgNB, i.e., SCG split bearer).
Proposal 2	For DRBs terminating in the MN, the MN generates an NR-PDCP-Config IE containing the NR PDCP configuration for DRBs where the PDCP entity is located in the MN.
Proposal 3	For DRBs terminating in the SN, the SN provides the NR-PDCP-Config IE over X2/Xn to the MN.
Proposal 4	The MN includes the NR-PDCP-Config IE that it generated itself or that it obtained from the SN in the DRB-ToAddMod IE.
Proposal 5	The LCH-related fields in the LTE DRB-ToAddMod IE determine whether the DRB is served via the MCG.
Proposal 6	In addition, the SN provides an NR RRC-SCG-Reconfiguration (which could be the NR RRCConnectionReconfiguration) message containing the configuration of the NR SCG (lower layers) over X2/Xn to the MN.
Proposal 7	The NR RRC-SCG-Reconfiguration message is included directly in the LTE RRCConnectionReconfiguration IE (top level).
[bookmark: _GoBack]Proposal 8	The NR RRC-SCG-Reconfiguration provides a list of Logical Channels (including RLC configurations) and indicates which DRBs those logical channels serve. I.e., the RRC-SCG-Reconfiguration determines whether a DRB is served via the SCG.
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