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1 Introduction

An initial list of TPs for intra NG-RAN Xn and NG based handover were approved to the stage 2 and stage 3 TSs[1][2][3]. As discussion in [4], it is reasonable to use the same set of procedures for intra-NG RAN NG based handover and inter-system handover. This contribution discussed the details regarding how to support inter-RAT handover, which includes:

· Intra-system inter-RAT handover (gNB-5GC <-> eNB-5GC), and

· Inter-system inter-RAT handover (gNB-5GC <-> eNB-EPC)
2 Discussion
For handover procedures through core network e.g. S1 handover and inter-RAT handover,  the Source to Target Transparent Container IE is defined, which is used to transparently pass radio related information from the handover source to the handover target through the CN. The Transparent Container is produced by the source RAN node and is transmitted to the target RAN node. In the opposite direction, the Target to Source Transparent Container IE is included which is used to transparently pass radio related information from the handover target to the handover source through the CN. This container is produced by the target RAN node and is transmitted to the source RAN node.
As shown in the table below, the content of the Source to Target Transparent Container is coded according to the specifications of the target system for inter-RAT handover between LTE and UMTS/GSM.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Source to Target Transparent Container
	M
	
	OCTET STRING
	This IE includes a transparent container from the source RAN node to the target RAN node.

The octets of the OCTET STRING are encoded according to the specifications of the target system.

Note: in the current version of the specification, this IE may either carry the Source eNB to Target eNB Transparent Container IE or the Source RNC to Target RNC Transparent Container IE as defined in TS 25.413 [19] or the Source BSS to Target BSS Transparent Container Contents of the Source BSS to Target BSS Transparent Container IE as defined in TS 48.018 [18] or the Old BSS to New BSS information elements field of the Old BSS to New BSS information IE as defined in TS 48.008 [23].


The content of the Target to Source Transparent Container is also coded according to the specifications of the target system.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Target to Source Transparent Container
	M
	
	OCTET STRING
	This IE includes a transparent container from the target RAN node to the source RAN node. The octets of the OCTET STRING are coded according to the specifications of the target system.

Note: in the current version of the specification, this IE may either carry the Target eNB to Source eNB Transparent Container IE or the Target RNC to Source RNC Transparent Container IE as defined in TS 25.413 [19] or the Target BSS to Source BSS Transparent Container Contents of the Target BSS to Source BSS Transparent Container IE as defined in TS 48.018 [18] or the Layer 3 Information field of the Layer 3 Information IE as defined in TS 48.008 [23].


For inter-RAT handover between LTE and UTMS/GSM, “source adapt to the target” mechanism was agreed.  Because “source adapt to the target mechanism” bring the following benefits:
· For inbound mobility to the legacy system e.g. from LTE to UMTS handover, both source to target transparent container and target to source container are coded based on the target system. This largely reduced the impact on the existing Iu procedures and the RNC behaviour.
· For outbound mobility e.g. from UMTS to LTE, the change in RNC side is unavoidable because the introduction of the new target. E.g. the RNC needs to configure the UE to measure the LTE and the RNC should include the target eNB ID in the Handover Required message.

For inter-RAT handover between NR and E-UTRA, the above benefits are still valid if using the principle of “source adapt to the target”. Furthermore, there is one principle for handover between LTE<->UMTS/GSM and between LTE<-> NR. 
If using “target adapt to the source” principle between NR and LTE, there are two principles for LTE. I.e. for handover between LTE and UMTS/GSM, the source needs to adapt to the target. For handover between LTE and NR, the target should adapt to the source. This will bring additional complexity to the LTE. Therefore, it is better to follow the same principle.
Proposal 1: It is proposed for RAN3 to agree the “source adapt to the target” principle for the handover between NR and E-UTRA.
The Source to Target Transparent Container e.g. the Source eNB to target eNB Transparent Container includes the network side IEs and RRC container (refer the table below). The two parts of the information should following the same principle. Therefore, RAN2 should be involved to confirm the principle on RRC container part.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	RRC Container
	M
	
	OCTET STRING
	Includes the RRC Handover Preparation Information message as defined in subclause 10.2.2 of TS 36.331 [16].
	-
	

	E-RABs Information List
	
	0..1
	
	
	-
	

	>E-RABs Information Item
	
	1 .. <maxnoof E-RABs>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.1.2
	
	-
	

	>>DL Forwarding
	O
	
	9.2.3.14
	
	-
	

	Target Cell ID
	M
	
	E-UTRAN CGI

9.2.1.38
	
	-
	

	Subscriber Profile ID for RAT/Frequency priority
	O
	
	9.2.1.39
	
	-
	

	UE History Information
	M
	
	9.2.1.42
	
	-
	

	Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information related to the handover; the external handover source provides it in order to enable later analysis of the conditions that led to a wrong HO.
	YES
	ignore

	UE History Information from the UE
	O
	
	OCTET STRING
	VisitedCellInfoList contained in the UEInformationResponse message (TS 36.331 [16])
	YES
	ignore


Proposal 2: It is proposed to ask RAN2 to confirm the “source adapt to the target” principle on RRC container part for the handover between NR and E-UTRA.
Handover type IE is transmitted from the source RAN node to the source CN and from the target CN to the target RAN node in LTE. In the core network, it is used to determine whether the source CN needs to translate the UE context from the source system to the target system before sending the Relocation Request message to the target CN e.g. MME/SGSN. 
For inter-RAT handover to E-UTRA from NR, the source AMF/SMF needs to decide whether to map the Qos flow to the EPS bearer information depending on whether the target eNB is connected to the EPC or 5GC. If the target eNB connects to EPC, the source AMF should transmit the EPS bearer information in Relocation Request message instead of Qos flow information. If the target eNB connects to 5GC, the source AMF could directly send the PDU session information including the Qos flows to the target AMF.
Observation 1: 5GC needs to know the target node is eNB connected to EPC or 5GC.
In order to achieve this, the source gNB should include such information in the Handover Required message, either by handover Type IE or new IE. Seems it is enough to add the corresponding value to Handover Type.
Proposal 3: For handover from NR to E-UTRA, the gNB should inform the AMF whether the target eNB is connected to the EPC or 5GC. 
3 Conclusion
This contribution discussed the principle issues to support inter-RAT handover between NR and E-UTRA. Based on the discussion, we have the following observation and proposals. A TP is provided accordingly in [5].
Proposal 1: It is proposed for RAN3 to agree the “source adapt to the target” principle for the handover between NR and E-UTRA.
Proposal 2: It is proposed to ask RAN2 to confirm the “source adapt to the target” principle on RRC container part for the handover between NR and E-UTRA.
Observation 1: 5GC needs to know the target node is eNB connected to EPC or 5GC.
Proposal 3: For handover from NR to E-UTRA, the gNB should inform the AMF whether the target eNB is connected to the EPC or 5GC. 
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