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Abstract of the contribution: This contribution discusses the solutions on the direct data forwarding between EPS and 5GS, and give the proposal.
1. Discussion
In the Rel15, the direct forwarding between 4G and 5G inter system mobility is not supported. In the Rel16, the WID Direct_data_fw_NR-Core in the RAN3 introduce the direct forwarding between 4G and 5G inter system mobility.

RAN3 sends LS (S2-1906881) to SA2 about the solution approved in the RAN3 for further comments.

· In the 4g to 5g direction, the target SMF will inform the target NG-RAN node that direct data forwarding applies by including the (new) Direct forwarding IE and omitting the (existing) Data forwarding not possible IE within the N2 SM container. If the target NG-RAN node accepts this forwarding it will include the (new) list of forwarding addresses per E-RAB in the Handover Request Acknowledge message and the AMF will relay this list over N26 towards the source MME. 

· In the 5g to 4g direction, the source AMF will relay the list of forwarding addresses per E-RAB received from the target MME towards the source NG-RAN node in the Handover Command message. RAN3 understanding is that the source AMF doesn’t need to contact the source SMF to inform of this direct forwarding.

For the 2nd question, it is align with the existing 23.502 4.11.1.2.1.
For the 1st question, it introduces some new mechanism.
In the EPS S1 Handover, the Fig 1 show how the direct DL forwarding is implemented.
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Fig.1 EPS S1 HO with direct forwarding
For the simplification, the step 4 does not refer any message, it only show the DL forwarding address to deliver forwarded DL PDCP SDUs, i.e. DL GTP-TEID in the HANDOVER REQUEST ACKNOWLEDGE.
After the source eNodeB receives this address, it can send the DL PDCP SDUs to target eNodeB directly. The Direct forwarding is per E-RAB tunnel.
In the 5GS N2 Handover, the Fig 2 show how the direct DL forwarding is implemented.
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Fig.2 5GS N2 HO with direct forwarding
The Source NG-RAN inform SMF the Direct Path Available in the N2 SM via S-AMF and T-AMF. For the simplification, the step 5 does not refer any message, it only show the DL forwarding address to deliver forwarded DL PDUs., i.e. DL Forwarding UP TNL information in the HANDOVER REQUEST ACKNOWLEDGE.
After the source NG-RAN receives this address, it can send the DL PDUs to target NG-RAN directly. The Direct forwarding is per PDU session tunnel.

For the EPS to 5GS Handover, the Fig 3 show how the indirect DL forwarding is implemented in Rel-15.
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Fig.3 EPS to 5GS HO with indirect forwarding
For the EPS to 5GS Handover, the Fig 3 show how the direct DL forwarding is implemented with RAN3 solution.

In the step 5, the target NG-RAN return DL forwarding UP TNL (N3 tunnel).

In the step 6, the SMF select a UPF to perform indirect forwarding. This UPF can receive per E-RAN/bearer DL tunnel packet from S-GW, and send DL PDUs to NG-RAN via N3 tunnel.

After the source eNodeB sends DL packet to S-GW, and S-GW sends DL packet to UPF (per E-RAB/bearer tunnel), and UPF sends DL packet to NG-RAN (via N3 tunnel).

For the EPS to 5GS Handover, the Fig 4 show how the direct DL forwarding is implemented with RAN3 solution in the LS.
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Fig.4 EPS to 5GS HO with RAN3 direct forwarding solution

In the step 4, a new IE is added to Handover Request Transfer IE, i.e. Direct Forwarding Path Availability. According this IE, the target NG-RAN return E-RAB tunnel information rather than DL forwarding UP TNL (N3 tunnel information in the Fig 2 and 3).

In addition to this solution, there is still configuration solution.

The eNodeB and NG-RAN is configured whether the direct forwarding is supported between them. (Existing R16 mechanism, if direct forwarding is supported)

NG-RAN return per E-RAB tunnel information for DL forwarding because the NG-RAN find there is direct Forwarding with the source eNodeB.
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Fig.5 EPS to 5GS HO with configuration direct forwarding
There may be an issue, if the source eNodeB does not indicate the direct forwarding indication in the handover required message while the target NG-RAN is configured that there is direct data forwarding path between source eNodeB and target NG-RAN. This issue happens when the inconsistent configuration in the source and target RAN.
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Fig.6 EPS to 5GS HO with configuration direct forwarding
This scenario is valid, if 
· The configuration in eNodeB is different with configuration in NG-RAN on direct forwarding path availability (corner case?);

· Or, the source eNodeB does not want use the direct forwarding path even there is direct path.

To resolve the issue:

· the SMF does not insert the UPF for data forwarding if target NG-RAN return per E-RAB DL forwarding address during 4G to 5GS HO.

· The source MME may insert S-GW for data forwarding if it find there is no direct data path between source eNodeB and target NG-RAN DL forwarding address. (existing MME behaviour)

If the inconsistent configuration is possible, there is still a scenario:

· The source eNB is configured there is direct data forwarding path, 

· The target NG-RAN is configured there is no direct data forwarding path,
It is not clear how the RAN3 solution works.

· CN does not insert data forward node because there is direct forwarding indication

· If the direct data forwarding is not valid
Compare with two solution:

	
	RAN3 explicit signalling solution
	Configuration solution: (always return E-RAB tunnel)

	Pros
	Clear indication for NG-RAN.
	No additional interface impacts

	Cons
	Impact on the N2 message
	Configuration is required

Impacts on the SMF logic


Both solution can work, the signalling solution is more flexible and configuration is less impacts.
3. Proposal

There is not strong preference on both solution. It proposes to discuss this in the online meeting and make the decision.
Annex: 38.413 sub clause
9.2.3.4
HANDOVER REQUEST

	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

	Handover Type
	M
	
	9.3.1.22
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	UE Aggregate Maximum Bit Rate
	M
	
	9.3.1.58
	
	YES
	reject

	Core Network Assistance Information
	O
	
	9.3.1.15
	
	YES
	ignore

	UE Security Capabilities 
	M
	
	9.3.1.86
	
	YES
	reject

	Security Context
	M
	
	9.3.1.88
	
	YES
	reject

	New Security Context Indicator
	O
	
	9.3.1.55
	
	YES
	reject

	NASC
	O
	
	NAS-PDU

9.3.3.4
	Containing either the “Intra N1 mode NAS transparent container” or the “S1 mode to N1 mode NAS transparent container” specified in TS 24.501 [26].
	YES
	reject

	PDU Session Resource Setup List
	
	1
	
	
	YES
	reject

	>PDU Session Resource Setup Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID 
	M
	
	9.3.1.50
	
	-
	

	>>S-NSSAI
	M
	
	9.3.1.24
	
	-
	

	>>Handover Request Transfer
	M
	
	OCTET STRING
	Containing the PDU Session Resource Setup Request Transfer IE specified in subclause 9.3.4.1.
	-
	

	……………………
	
	
	
	
	
	


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

	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
	
	-
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