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Introduction
RAN2 received an LS [R2-1704025/S2-172864] LS on the need for EPS Bearer ID knowledge in NG-RAN for (inter-RAT) inter-system handover in which SA2 asked RAN2:
Question: SA2 would like to ask RAN2 and RAN3 whether the NG-RAN needs to be aware of the EPS Bearer IDs of the mapped EPS QoS bearers before initiating the (inter-RAT) inter-system handover preparation procedure for handover to EPS.
This document discusses the solution details from the Study item decisions to address the SA2 question.  
Discussion
The SA2 question is in the context of inter-RAT HO to EPS from NR connected to 5GC.  RAN2 discussed this during the SI phase and the following decision was captured in the TR 38.804 as follows (full text from the TR is included in the Annex A): 
Support for HO between NR and LTE connected to EPC depends on SA2 decisions and support of NGx with context mapping between NG Core and EPC. If supported, from RAN2 perspective, a “conventional” S1/NG based HO procedure is used where the target RAT receives the UE S1 context information and based on this information configures the UE with a complete RRC message and Full configuration (not delta).
The figure below shows an example message flow for the “conventional” inter-RAT HO from NR to E-UTRA connected to EPC.  The figure is based on the agreed figure from the TR 38.804 with additional messages and details  shown in the shaded box that were not previously captured in the TR.   
As agreed in the SI and shown below in the figure, for a “conventional” inter-RAT HO, the target node (LTE eNB) puts together the HO command (RRC reconfiguration with the radio parameters and DRB configuration) to provide to the UE over the source NR cell.  The target puts this together based on the RAB parameters received from the Core network over S1-AP.  The configuration in the source RAT is not directly used by the target to generate this configuration as the DRB mapping from 5GC to EPC within RAN is not directly possible.  This is also reflected in the HandoverPreparationInformation message that is sent from source to target eNB, where the source as-Config and as-Context are not included for inter-RAT HO to E-UTRAN.
This is also as agreed in the Study item, that the configuration provided to the UE in the HO command is  Full configuration and not a delta configuration relative to the configuration in NG RAN.   
The DRB setup parameters provided in the HO command generated by the target eNB include the DRB configuration and the EPS bearer id to link up the EPS bearer in the UE EPC based NAS with the corresponding DRBs set up using the RAN configuration.  
This assumes that the EPC NAS context already exists in the UE along with the EPS bearer id(s) at the time of setting up of the LTE AS context in the UE during the HO procedure.  The setup of the UE EPC NAS context is outside the scope of RAN2 and not discussed in this contribution.





Based on the above discussion, it is clear that NG RAN does not need to be aware of EPS bearer id(s) to perform the inter-RAT HO to LTE connected to EPC.

Proposal: It is proposed to confirm that source NG RAN does not need the EPS bearer ID(s) for the inter-RAT HO procedure.
Conclusion
This document discussed the RAN procedures for inter-RAT HO from NR to E-UTRA connected to EPC.  The document used the decisions made during the SI as the baseline for the starting point of the discussions.  The following proposal was made: 
Proposal: It is proposed to confirm that source NG RAN does not need the EPS bearer ID(s) for the inter-RAT HO procedure.
It is also proposed to respond to SA2 LS with this RAN2 conclusion.


Annex A: Text from TR 38.804:
[bookmark: _Toc478160619]10.2	Inter RAT
The following list defines the mobility support between NR and LTE connected to NG Core and EPC.  (see Figure 10.2-1).
1)	Support for HO between NR and LTE connected to EPC depends on SA2 decisions and support of NGx with context mapping between NG Core and EPC. If supported, from RAN2 perspective, a “conventional” S1/NG based HO procedure is used where the target RAT receives the UE S1 context information and based on this information configures the UE with a complete RRC message and Full configuration (not delta).
NOTE:	RAN2 does not consider direct RAN interface between eNB connected to EPC and NR.  This does not preclude indirect data forwarding over S1-NG-C being considered by other WGs without any RAN2 impact.
2)	Both Xn and CN HO between LTE connected to NG Core and NR is supported by RAN2 specifications.  The target RAT receives the UE NG-C context information and based on this information configures the UE with a complete RRC message and Full configuration (not delta).  Whether the HO is over Xn or CN is transparent to the UE.
3)	The in-sequence and lossless HO as described in sub-clause 10.1.2 is supported the handover between RAN nodes (eNB and gNB) connected to NG Core. Details are FFS.
4)	Source RAT should be able to support and configure Target RAT measurement and reporting for inter-RAT HO.


Figure 10.2-1:	Example message flow for Inter-RAT mobility from NR to LTE connected to EPC and NG Core
NOTE 1:	Network messages are not shown except for one that carry on an RRC message.

Annex B: HandoverPreparationInformation message
HandoverPreparationInformation ::=	SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE{
			handoverPreparationInformation-r8	HandoverPreparationInformation-r8-IEs,
			spare7 NULL,
			spare6 NULL, spare5 NULL, spare4 NULL,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

HandoverPreparationInformation-r8-IEs ::= SEQUENCE {
	ue-RadioAccessCapabilityInfo		UE-CapabilityRAT-ContainerList,
	as-Config							AS-Config					OPTIONAL, 		-- Cond HO
	rrm-Config							RRM-Config					OPTIONAL,
	as-Context							AS-Context				OPTIONAL, 		-- Cond HO
	nonCriticalExtension				HandoverPreparationInformation-v920-IEs		OPTIONAL
}

HandoverPreparationInformation-v920-IEs	::= SEQUENCE {
	ue-ConfigRelease-r9					ENUMERATED {
										rel9, rel10, rel11, rel12, v10j0, v11e0,
										v1280, rel13, ...} 			OPTIONAL, 	-- Cond HO2
	nonCriticalExtension				HandoverPreparationInformation-v9d0-IEs		OPTIONAL
}

HandoverPreparationInformation-v9d0-IEs	::= SEQUENCE {
	lateNonCriticalExtension			OCTET STRING (CONTAINING HandoverPreparationInformation-v9j0-IEs)	OPTIONAL,
	nonCriticalExtension				HandoverPreparationInformation-v9e0-IEs			OPTIONAL
}

-- Late non-critical extensions:
HandoverPreparationInformation-v9j0-IEs ::= SEQUENCE {
	-- Following field is only for pre REL-10 late non-critical extensions
	lateNonCriticalExtension			OCTET STRING					OPTIONAL,
	nonCriticalExtension				HandoverPreparationInformation-v10j0-IEs		OPTIONAL
}

HandoverPreparationInformation-v10j0-IEs ::= SEQUENCE {
	as-Config-v10j0						AS-Config-v10j0			OPTIONAL,
	-- Following field is only for late non-critical extensions from REL-10
	nonCriticalExtension				SEQUENCE {}				OPTIONAL
}

-- Regular non-critical extensions:
HandoverPreparationInformation-v9e0-IEs	::= SEQUENCE {
	as-Config-v9e0						AS-Config-v9e0					OPTIONAL,	-- Cond HO2
	nonCriticalExtension				HandoverPreparationInformation-v1130-IEs		OPTIONAL
}

HandoverPreparationInformation-v1130-IEs	::= SEQUENCE {
	as-Context-v1130					AS-Context-v1130				OPTIONAL,	-- Cond HO2
	nonCriticalExtension				HandoverPreparationInformation-v1250-IEs						OPTIONAL
}

HandoverPreparationInformation-v1250-IEs ::= SEQUENCE {
	ue-SupportedEARFCN-r12 				ARFCN-ValueEUTRA-r9				OPTIONAL,	-- Cond HO3
	as-Config-v1250					AS-Config-v1250				OPTIONAL, 	-- Cond HO2 
	nonCriticalExtension				HandoverPreparationInformation-v1320-IEs						OPTIONAL
}

HandoverPreparationInformation-v1320-IEs ::= SEQUENCE {
	as-Config-v1320						AS-Config-v1320					OPTIONAL, 	-- Cond HO2 
	as-Context-v1320					AS-Context-v1320				OPTIONAL, 	-- Cond HO2
	nonCriticalExtension				HandoverPreparationInformation-v14x0-IEs						OPTIONAL
}

HandoverPreparationInformation-v14x0-IEs ::= SEQUENCE {
	as-Config-v14x0					AS-Config-v14x0						OPTIONAL, 	-- Cond HO2 
	nonCriticalExtension			SEQUENCE {}							OPTIONAL
}

-- ASN1STOP

	HandoverPreparationInformation field descriptions

	as-Config
The radio resource configuration. Applicable in case of intra-E-UTRA handover. If the target receives an incomplete MeasConfig and RadioResourceConfigDedicated in the as-Config, the target eNB may decide to apply the full configuration option based on the ue-ConfigRelease.

	as-Context
Local E-UTRAN context required by the target eNB.

	rrm-Config
Local E-UTRAN context used depending on the target node’s implementation, which is mainly used for the RRM purpose.

	ue-ConfigRelease
Indicates the RRC protocol release or version applicable for the current UE configuration. This could be used by target eNB to decide if the full configuration approach should be used. If this field is not present, the target assumes that the current UE configuration is based on the release 8 version of RRC protocol. NOTE 1.

	ue-RadioAccessCapabilityInfo
For E-UTRA radio access capabilities, it is up to E-UTRA how the backward compatibility among supportedBandCombinationReduced, supportedBandCombination and supportedBandCombinationAdd is ensured. If supportedBandCombinationReduced and supportedBandCombination/supportedBandCombinationAdd are included into ueCapabilityRAT-Container, it can be assumed that the value of fields, requestedBands, reducedIntNonContCombRequested and requestedCCsXL are consistend with all supported band combination fields. NOTE 2

	ue-SupportedEARFCN
Includes UE supported EARFCN of the handover target E-UTRA cell if the target E-UTRA cell belongs to multiple frequency bands.



NOTE 1:	The source typically sets the ue-ConfigRelease to the release corresponding with the current dedicated radio configuration. The source may however also consider the common radio resource configuration e.g. in case interoperability problems would appear if the UE temporary continues extensions of this part of the configuration in a target PCell not supporting them.
NOTE 2:	The following table indicates per source RAT whether RAT capabilities are included or not.
	Source RAT
	E-UTRA capabilites
	UTRA capabilities
	GERAN capabilities

	UTRAN
	Included
	May be included, ignored by eNB if received
	May be included

	GERAN CS
	Excluded
	May be included, ignored by eNB if received
	Included

	GERAN PS
	Excluded
	May be included, ignored by eNB if received
	Included

	E-UTRAN
	Included
	May be included
	May be included



	Conditional presence
	Explanation

	HO
	The field is mandatory present in case of handover within E-UTRA; otherwise the field is not present.

	HO2
	The field is optional present in case of handover within E-UTRA; otherwise the field is not present.

	HO3
	The field is optional present in case of handover from GERAN to E-UTRA, otherwise the field is not present.
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