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1
Introduction

According to Annex B in TS37.340, inter-system handover from NGEN-DC/NE-DC/NR-DC to E-UTRAN is supported. So direct data forwarding should be supported in these scenarios.
Table B-1: Supported MR-DC handover scenarios.

	              To (column)

HO from (row)
	E-UTRA with EPC
	E-UTRA with 5GC
	NR
	GERAN or UTRAN
	EN-DC
	NGEN-DC
	NE-DC
	NR-DC

	E-UTRA with EPC
	YES
	YES
	YES
	YES
	YES
	NO
	NO
	NO

	E-UTRA with 5GC
	YES
	YES
	YES
	NO
	NO
	YES
	NO
	NO

	NR
	YES
	YES
	YES
	NOTE 1
	YES
	NO
	YES
	YES

	GERAN or UTRAN
	YES
	NO
	NO
	YES
	NO
	NO
	NO
	NO

	EN-DC
	YES
	YES
	YES
	YES
	YES
	NO
	NO
	NO

	NGEN-DC
	YES
	YES
	YES
	NO
	NO
	YES
	NO
	NO

	NE-DC
	YES
	YES
	YES
	NOTE 1
	NO
	NO
	YES
	NO

	NR-DC
	YES
	YES
	YES
	NOTE 1
	NO
	NO
	NO
	YES


This paper discussed how to support direct data forwarding in inter-system handover from NGEN-DC/NE-DC/NR-DC to E-UTRAN scenarios.
2
Discussion

Direct data forwarding from MN to the target eNB can be supported with the current signalling. As the MN will receive the mapped E-RAB ID for each Qos flow, the Qos flow(s) accepted for data forwarding and per E-RAB level data forwarding tunnel.

Here, the focus of the discussion is how to support direct data forwarding from SN to the target eNB for SN terminated bearers.  
When the Source MN receives Handover Command message from the AMF, the Source MN transmit XN-U ADDRESS INDICATION message to the source SN with the data forwarding information. The data forwarding information included in XN-U ADDRESS INDICATION message are as follow:

9.1.1.11
XN-U ADDRESS INDICATION

	Xn-U Address Information per PDU Session Resources List
	
	1
	
	
	YES
	reject

	>Xn-U Address Information per PDU Session Resources Item
	
	1..<maxnoofPDUSessions>
	
	
	–
	

	>>PDU Session ID 
	M
	
	9.2.3.18
	
	–
	

	>>Data Forwarding Info from target NG-RAN node
	O
	
	Data Forwarding Info from target NG-RAN node
9.2.1.16
	
	–
	


9.2.1.16
Data Forwarding Info from target NG-RAN node
This IE contains TNL information for the establishment of data forwarding tunnels towards the target NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QoS Flows Accepted For Data Forwarding List
	
	1
	
	

	>QoS Flows Accepted For Data Forwarding Item
	
	1..<maxnoofQoSFlows>
	
	

	>>QoS Flow Identifier
	M
	
	9.2.3.10
	

	PDU Session level DL data forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	To forward NG-U DL SDAP SDUs to the target node.

	PDU Session level UL data forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	To forward NG-U UL SDAP SDU to the target node.

	Data Forwarding Response DRB List
	
	0..1
	
	

	>Data Forwarding Response DRB Item
	
	1..<maxnoofDRBs>
	
	

	>>DRB ID
	M
	
	9.2.3.33
	

	>>DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	

	>>UL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	


It is not possible to use the existing Data Forwarding Response DRB List in Data Forwarding Info from target NG-RAN node to transmit the E-RAB tunnel information to the source SN because the following two problems exist with the current signalling:

Problem 1: The source SN doesn’t know the mapping of a Qos flow to the E-RAB tunnel. The mapping of Qos flow to DRB in the source side may be different from the Qos flow to E-RAB mapping in the target. The source SN only knows the Qos flow to DRB mapping.


Pls note that the MN receives the mapped E-RAB ID from 5GC during PDU session resource setup procedure. But the MN doesn't transmit the mapped E-RAB ID to the SN during SN addition procedure.
Problem 2: For inter-system handover, the forwarded packet should not include the PDCP SN and QFI (referring to TS38.300 which is also copied below for convenience). The source SN doen’t know the handover is inter-system handover.
In case of direct data forwarding, user plane handling for inter-System data forwarding from 5GS to EPS follows the following key principles:

-
For the QoS flows accepted for data forwarding, the source NG-RAN node maps data received from the NG-U PDU session tunnel to the respective E-RAB data forwarding tunnel and forwards each user packet as PDCP SDU without PDCP SN and QFI information.

Observation: Problems exist for supporting direct data forwarding from the SN to the target eNB during inter-system handover from NGEN-DC/NE-DC/NR-DC to E-UTRAN scenarios

In order to solve the two problems, the following solution is proposed:
Add new IE “Data Forwarding Info from target E-UTRAN node” in XN-U ADDRESS INDICATION message to transmit the E-RAB data forwarding tunnel (as shown in the table below). The existence of the new IE implicitly indicates an inter-system handover.
9.1.1.11
XN-U ADDRESS INDICATION

	Xn-U Address Information per PDU Session Resources List
	
	1
	
	
	YES
	reject

	>Xn-U Address Information per PDU Session Resources Item
	
	1..<maxnoofPDUSessions>
	
	
	–
	

	>>PDU Session ID 
	M
	
	9.2.3.18
	
	–
	

	>>Data Forwarding Info from target NG-RAN node
	O
	
	Data Forwarding Info from target NG-RAN node
9.2.1.16
	
	–
	

	>>Data Forwarding Info from target E-UTRAN node
	O
	
	Data Forwarding Info from target E-UTRAN node
9.2.1.xx
	
	
	


9.2.1.xx
Data Forwarding Info from target E-UTRAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Data Forwarding Info from Target E-UTRAN node List
	
	0..1
	
	

	>Data Forwarding Info from Target E-UTRAN node Item
	
	1..< maxnoofDataForwardingTunneltoE-UTRAN >
	
	

	>>DL Forwarding UP TNL Information
	M
	
	UP Transport Layer Information 9.2.3.30
	

	>>QoS Flows To Be Forwarded List
	
	1
	
	

	>>> QoS Flows To Be Forwarded Item
	
	1..<maxnoofQoSFlows>
	
	

	>>>>QoS Flow Identifier
	M
	
	9.2.3.10
	


The CR for the Solution is provided in [4]. 
Proposal: It is proposed for RAN3 to agree the CR in [4].
3
Conclusion
This contribution analysed the problems to support direct data forwarding in inter-system handover from NGEN-DC/NE-DC/NR-DC to E-UTRAN scenarios. The potencial solutions were given. In order to support direct data forwarding in those scenarios, we proposed to agree the CR in [4].
Observation: Problems exist for supporting direct data forwarding from the SN to the target eNB during inter-system handover from NGEN-DC/NE-DC/NR-DC to E-UTRAN scenarios

Proposal: It is proposed for RAN3 to agree the CR in [4].
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