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1	Discussion and Information
During Intra system handover, to achieve lossless, when the handover is indirect, i.e. via 5GC, RAN3 has concluded that the data forwarding would be per DRB basis.
[bookmark: _Hlk509845952]NGAP already supports that the target NG-RAN could notify one tunnel per DRB for the data forwarding, in the Data Forwarding Response per DRB ID in HANDOVER REQUEST ACKNOLEDGE.
But the part that the 5GC informs the tunneling information on the per DRB basis to the source NG-RAN node is missing. Currently in HANDOVER COMMAND, the Handover Command Transfer IE contains one “DL Transport Layer Information” per PDU session for forwarding the DL data package.
Corrections: to support the lossless indirect intra system handover:
· Introduce the data forwarding on the per DRB basis in HANDOVER COMMAND so that the 5GC could inform the data forwarding transport layer address;
· Change the DL Transport Layer Information IE in the Handover Command Transfer IE from Mandatory to Optional.
· Change the QoS Flows To Be Forwarded Item IEs from 1 to 0, to support the possibility that data forwarding is not on QoS flow level.
Further to support the possible for data forwarding per E-RAB during inter system handover from 5G to 4G, 
· Introduce a CHOICE so it is possible to do data forwarding either on DRB basis, or on E-RAB basis.
Text Proposal for NGAP TS 38.413 v0.7.0
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The purpose of the Handover Preparation procedure is to request the preparation of resources at the target side via the 5GC. There is only one Handover Preparation procedure ongoing at the same time for a certain UE.
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Figure 8.4.1.2-1: Handover preparation: successful operation
The source NG-RAN node initiates the handover preparation by sending the HANDOVER REQUIRED message to the serving AMF. When the source NG-RAN node sends the HANDOVER REQUIRED message, it shall start the timer TNGRELOCprep. The source NG-RAN node shall indicate the appropriate cause value for the handover in the Cause IE.
In case of inter-system handover to LTE, the information in the Source to Target Transparent Container IE shall be encoded according to the Source eNB to Target eNB Transparent Container IE definition as specified in TS 36.413 [16].
Editor’s Note:	It is pending to RAN2 whether the RRC Container IE should be encoded according to the target system.
When the preparation, including the reservation of resources at the target side is ready, the AMF responds with the HANDOVER COMMAND message to the source NG-RAN node.
[bookmark: OLE_LINK5]Upon reception of the HANDOVER COMMAND message the source NG-RAN node shall stop the timer TNGRELOCprep and start the timer TNGRELOCoverall.
If there are any PDU Sessions that could not be admitted in the target, they shall be indicated in the PDU Sessions to Release List IE.
In case of intra-system handover, if the target NG-RAN node supports data forwarding on DRB basis, the UL and DL transport layer information for data forwarding for each DRB in the PDU session are included in the Handover Command Transfer IE in the HANDOVER COMMAND message as specified in TS 38.300 [9].
If the data forwarding for fresh DL user data packets has been accepted as specified in TS 38.300 [9], the DL Transport Layer Information IE  is included in the Handover Command Transfer IE in the HANDOVER COMMAND message contains the Handover Command Transfer IE for a given PDU session., then the source NG-RAN node should initiate data forwarding for the QoS Flows corresponding to the QoS Flows To Be Forwarded List IE, as specified in TS 38.300 [8].
In case of inter-system handover to E-UTRAN, if the target E-UTRAN supports data forwarding on E-RAB basis, the UL and DL transport layer information for data forwarding for each E-RAB are include in the Handover Command Transfer IE in the HANDOVER COMMAND message as specified in TS 38.300 [9].
If the Target to Source Transparent Container IE has been received by the AMF from the handover target then the transparent container shall be included in the HANDOVER COMMAND message.
In case of inter-system handover to LTE, the information in the Target to Source Transparent Container IE shall be encoded according to the definition of the Target eNB to Source eNB Transparent Container IE as specified in TS 36.413 [16]. 
Editor’s Note:	Further details are FFS.
Interactions with other NGAP procedures:
Editor’s Note:	Further details are FFS.
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[bookmark: _Toc508532942]9.3.4.12	Handover Command Transfer
This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	[bookmark: _Hlk510705271]DL Transport Layer Information
	OM
	
	Transport Layer Information
9.3.2.2
	To deliver forwarded DL data packets
	-
	

	QoS Flows To Be Forwarded List
	
	1
	
	
	-
	

	>QoS Flows To Be Forwarded Item IEs
	
	01..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Indicator
	M
	
	<ref>
	
	EACH
	reject

	[bookmark: _Hlk509926562]Data Forwarding List
	
	FFS: to be confirmed by SA2
	
	
	EACH
	reject

	> Data Forwarding Item IEs
	
	0..< maxnoofDRBsE-RABs >
	
	
	-
	

	>>CHOICE Data Forwarding Basis
	M
	
	
	
	-
	

	>>>Intra System HO
	
	
	
	
	
	

	>>>>DRB ID
	M
	
	<ref>
	
	-
	

	>>>Inter System HO
	
	
	
	
	
	

	>>>>E-RAB ID
	M
	
	INTEGER (0..15, …)
	
	-
	

	>>DL Forwarding GTP Tunnel Endpoint
	O
	
	GTP-TEID
9.3.2.5
	
	-
	

	>>UL Forwarding GTP Tunnel Endpoint
	O
	
	GTP-TEID
9.3.2.5
	
	-
	



	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64FFS.

	maxnoofDRBsE-RABs
	Editor’s Note: Value is 32.
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