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1   Introduction
At last RAN3#103bis, the overall solution for data forwarding was agreed. 
Baseline draft CRs were agreed in [4] and [5].

The following editor’s note was included in the NGAP baseline CR:

In case of inter-system handover from E-UTRAN, if the PDU Session Resource Setup Request Transfer IE contains the Direct Forwarding Path Availability IE set to "direct path available", the target NG-RAN node shall, if supported, and if it accepts downlink data forwarding for the QoS flows mapped to an E-RAB of an admitted PDU session, include the DL Forwarding UP TNL Information IE in the Data Forwarding Response DRB List IE in the Handover Request Acknowledge Transfer IE for that mapped E-RAB, whereas a DRB in the Data Forwarding Response DRB List IE corresponds to an E-RAB, as specified in section 9.3.1.77.

Editor’s Note:
The possibility to provide the Direct Forwarding Path Availability IE on “UE” message level needs to be further discussed.
The above editor’s note relates to the decision whether the Direct Forwarding Path Availability IE shall be contained at message level or in the container.
This paper investigates this topic.

2   Discussion 
4g to 5g handover in release 15 

In release 15, the 4g to 5g handover works as follows:
The source eNB indicates to the source MME whether a direct path is available. 

The source MME is able to relay this information to the target AMF. This is because for the 4g to 4g handover the source MME would be able to send this information to the target MME over S10 and N26 is derived from S10.

When target AMF learns that no direct path is available it determines based on configuration whether “indirect DF” shall be commanded to target SMF or not through the existing “Data Forwarding” which is a Boolean which can take the following values:

This IE shall be present and set as specified in subclause 5.2.2.3.9 during a 5GS to EPS handover. 

When present, it shall be set as follows:

- true: setup the indirect data forwarding tunnels; 
- false (default): indirect data forwarding tunnels are not required to be setup or are required to be released (see subclause 5.2.2.3.9).
Necessary extension for the 4g to 5g handover in release 16
Solution 1: message level
In order to minimize the impacts, one could avoid updating the above release 15 interaction between the target AMF and target SMF with regards to indirect forwarding mechanism. 
Given that target AMF receives the “direct forwarding “ IE which prevails over indirect, the target AMF can simply send this IE at message level to target NG-RAN node. Then the target AMF can reuse legacy mechanism towards target SMF to indicate that there is no need to have indirect forwarding. The target NG-RAN node will thus receive both information: whether direct is available in which case it prevails, and if not whether indirect is available. 
Solution 2: container level
Solution 2 has one more signaling impact because the target AMF needs to newly indicate to target SMF whether direct forwarding is available. However, it presents the following advantages:

1/ It is cleaner to centralize in one sender node the order of address setting i.e. no need to add abnormal conditions if SMF sends an incompatible indication to NG-RAN node compared to AMF.
2/ From target NG-RAN node perspective, it avoids receiving the ambiguity of the indication “data forwarding not possible”. Currently this indication means that the target NG-RAN node shall not include addresses back i.e. in iRAT handover it means that indirect is not available but in intra-RAT it means that both indirect and direct are not available.
If solution 1 is used, the target NG-RAN node could receive a “direct DF” at message level and at same time a “data forwarding not possible” IE at container level. Of course, the target NG-RAN node could infer that because it is iRAT handover, the “data forwarding not possible” IE should be understood as concerning indirect only, and then target NG-RAN node would need to include E-RAB addresses even where before it was not supposed to include addresses when receiving this IE.
A solution to this problem 2 could be to rename the “Data Forwarding Not Possible” IE into “indirect data forwarding not possible “ IE but this is not possible because for the intra-RAT case, this IE also means that direct is not available. Last option could be to clarify this IE as “indirect data forwarding not possible “ IE in case of iRAT handover and “both direct and indirect data forwarding not possible “ IE for intra-RAT. But this is quite awkwards.
3/ From target SMF perspective, it is pointless to try not impacting the target SMF. If no change is made on the target AMF-target SMF interface, it would be possible that the target SMF includes “data forwarding not possible” IE while receiving back addresses because the target NG-RAN node has received direct from the target AMF. 

In conclusion, we think both solutions can work and while there is actually no absolute necessity to add the new IE in the container, still, solution 2 seems cleaner for the reasons listed above.
Proposal: select solution 2 a described above and simply remove the editor’s note to keep the new “direct forwarding” IE at container level.
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8.4.2
Handover Resource Allocation

8.4.2.1
General

The purpose of the Handover Resource Allocation procedure is to reserve resources at the target NG-RAN node for the handover of a UE.

8.4.2.2
Successful Operation
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Figure 8.4.2.2-1: Handover resource allocation: successful operation

The AMF initiates the procedure by sending the HANDOVER REQUEST message to the target NG-RAN node.

<<<<<<<<<<<<<<<<<<<< Unmodified Text omitted >>>>>>>>>>>>>>>>>>>>

In case of inter-system handover from E-UTRAN, if the PDU Session Resource Setup Request Transfer IE contains the Direct Forwarding Path Availability IE set to "direct path available", the target NG-RAN node shall, if supported, and if it accepts downlink data forwarding for the QoS flows mapped to an E-RAB of an admitted PDU session, include the DL Forwarding UP TNL Information IE in the Data Forwarding Response DRB List IE in the Handover Request Acknowledge Transfer IE for that mapped E-RAB, whereas a DRB in the Data Forwarding Response DRB List IE corresponds to an E-RAB, as specified in section 9.3.1.77.

· Editor’s Note:
It is FFS whether the Data Fowarding Response DRB List IE is “re”- used or a new IE is defined.
· 
<<<<<<<<<<<<<<<<<<<< Unmodified Text omitted >>>>>>>>>>>>>>>>>>>>

9.3.4.1
PDU Session Resource Setup Request Transfer

This IE is transparent to the AMF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Aggregate Maximum Bit Rate
	O
	
	9.3.1.102
	This IE shall be present when at least one Non-GBR QoS flow is being setup.
	YES
	reject

	UL NG-U UP TNL Information
	M
	
	UP Transport Layer Information

9.3.2.2
	UPF endpoint of the NG-U transport bearer, for delivery of UL PDUs.
	YES
	reject

	Additional UL NG-U UP TNL Information 
	O
	
	UP Transport Layer Information List

9.3.2.12
	UPF endpoint of the additional NG-U transport bearer(s), for delivery of UL PDUs for split PDU session.
	YES
	reject

	Data Forwarding Not Possible
	O
	
	9.3.1.63
	This IE may be present in case of HANDOVER REQUEST message and shall be ignored otherwise.
	YES
	reject

	Direct Forwarding Path Availability
	O
	
	9.3.1.64
	This IE may be present in case of inter-system handover and shall be ignored otherwise.
	YES
	ignore

	PDU Session Type
	M
	
	9.3.1.52
	
	YES
	reject

	Security Indication
	O
	
	9.3.1.27
	
	YES
	reject

	Network Instance
	O
	
	9.3.1.113
	
	YES
	reject

	QoS Flow Setup Request List
	
	1
	
	
	YES
	reject

	>QoS Flow Setup Request Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>QoS Flow Level QoS Parameters
	M
	
	9.3.1.12
	
	-
	

	>>E-RAB ID
	O
	
	9.3.2.3
	
	-
	


	Range bound
	Explanation

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