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1	Description
At the last RAN3#97bis, the 5g to 4g handover solution has been agreed whereby the source SMF indicates to the UPF how to map the tunnel of one PDU session of the source side onto one or several E-RAB tunnels of the target side. Then the source SMF indicates to the source gNB to which TNL address the gNB should send the forwarded packets for that PDU session in the HO Command message. 
In LTE specification TS 36.413 the HO Command message includes an E-RABs subject to data forwarding IE with optional TNL address IE. This therefore indicates in one IE both the E-RABs successful for the handover and also – as a subset of those – those E-RABs for which data forwarding should take place.
However, in 5G the source AMF should indicate the PDU sessions successful for the handover and the source SMF should indicate the TNL address transparently to the AMF.
This is currently not reflected in the TS 38.413 and a container (SM Info type container like done for the PDU Session Setup message) should be introduced into the HO Command message to include the forwarding addresses.
Besides, the description of the gNB behaviour upon receiving the HANDOVER COMMAND message is incomplete. The description of the handling of the PDU Session Subject to Forwarding List IE is also missing.
The following Text Proposal corrects the points above. 
Proposal 1: agree the TP below to add an SM Info container in the tabular format of the HO Command message and missing procedural text.
Additional Correction
At RAN3#97bis, the 5g to 4g handover solution took as basic assumption:
· Tunnel granularity between gNB and UPF is per PDU session tunnel.
However, this statement contains some ambiguity.
It is clear that the intention is that only a maximum of one tunnel per PDU session is being used from source gNB to UPF to send the forwarded packets. However, it is only needed to forward over that tunnel the packets of the QoS flows which correspond to one of the E-RAB(s) accepted to be forwarded by the target eNB.
Otherwise lots of traffic could be forwarded uselessly from source gNB to UPF which UPF would then discard due to no mapping. 
It is therefore reasonable that the forwarding granularity is the QoS Flow at the source side even though the tunnel granularity is at PDU session level.
Assuming the above, it is needed to additionally inform the source gNB of which E-RAB(s) the target eNB has accepted for the forwarding in the HO Command message. There are two possibilities:
· Either include in the container IE received from SMF the list of E-RAB(s) accepted to be forwarded,
· Include in the container IE received from SMF the equivalent (corresponding) list of QoS Flows accepted to be forwarded.
Given that source gNB has received the E-RAB ID – QoS Flow mapping table at PDU session setup, the two options described here-above are doable. It is proposed to go for the second option.
Proposal 2: add in the SM Info container of the HO Command message the indication of which QoS flows have been selected to be forwarded by source gNB over the forwarding tunnel of the PDU session.
The delta introduced by the additional proposal 2 has been shown in yellow highlight here-below.

2	Text Proposal for TS 38.413
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[bookmark: _Toc481568395][bookmark: _Toc483414608][bookmark: _Toc483415286][bookmark: _Toc483418790][bookmark: _Toc491324702][bookmark: _Toc496000334]8.4.1	Handover Preparation
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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.
Editor's note:	Further details are FFS.
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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 FFS whether the E-RABs Information List IE should be included in the Source eNB to Target eNB Transparent Container IE.
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: _GoBack]If the HANDOVER COMMAND message contains the PDU Session HO Command Transfer IE for a given PDU session, then the source NG-RAN node should initiate data forwarding for the QoS Flows indicated in the QoS Flows Subject to forwarding List IE, as specified in TS 38.300 [8].
[bookmark: OLE_LINK5]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.

Next change 


9.2.3.2	HANDOVER COMMAND
Editor’s Note:	Message structure and IEs need further checking and completion. Further details FFS.
Editor’s Note:	Whether the SMF related information should be grouped in a container is FFS.
This message is sent by the AMF to inform the source NG-RAN node that resources for the handover have been prepared at the target side.
Direction: AMF NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Handover Type
	M
	
	9.3.1.33
	
	YES
	reject

	PDU Sessions Subject to Forwarding List
	
	0..1
	
	
	YES
	ignore

	>PDU Sessions Subject to Forwarding Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	ignore

	>>PDU Session ID
	M
	
	<ref>
	
	-
	

	>>DL PDU Session HO Command Transferransport Layer Address
	O
	
	9.1.3.xx<ref>
	
	
	

	>>DL GTP-TEID
	O
	
	<ref>
	To deliver forwarded DL data packet.
	
	

	PDU Sessions to Release List
	O
	
	<ref>
	
	YES
	ignore

	Target to Source Transparent Container
	M
	
	9.3.1.32
	
	YES
	reject



Next change 

[bookmark: _Toc496000516]9.3.1.34	MICO Mode Indication
This IE indicates that the UE is configured with MICO mode by the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MICO Mode Indication
	M
	
	ENUMERATED(true, …)
	



[bookmark: _Toc483414743][bookmark: _Toc483415422][bookmark: _Toc483418946][bookmark: _Toc491324861][bookmark: _Toc496000494]9.3.1.xx	PDU Session HO Command Transfer
This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DL Transport Layer Information
	M
	
	9.3.2.2
	To deliver forwarded DL data packets.
	-
	

	QoS Flows Subject to forwarding List
	M
	
	
	
	-
	

	>QoS Flows Subject to forwarding Item IEs
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Indicator
	M
	
	<ref>
	
	EACH
	reject
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