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1. Introduction

In last RAN3 meeting, one FFS left for direct data forwarding is whether the Data Forwarding Response DRB List IE is reused or a new IE is defined. In this contribution, we make some analysis and provide our proposal accordingly.
2. Discussion
2.1 5GS to EPS handover procedure
The current 5GS to EPS handover procedure is as below:
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Step 10a,10b and 10c are used for the source AMF to request SMF to setup indirect data forwarding tunnel. The description on these step is as follow:


10a.If indirect data forwarding applies, the AMF sends the Nsmf_PDUSession_UpdateSMContext Request (Serving GW Address(es) and Serving GW DL TEID(s) for data forwarding) to the PGW-C+SMF, for creating indirect data forwarding tunnel. If multiple PGW-C+SMFs serves the UE, the AMF maps the EPS bearers for Data forwarding to the PGW-C+SMF address(es) based on the association between the EPS bearer ID(s) and PDU Session ID(s). In home-routed roaming case, the AMF requests the V-SMF to create indirect forwarding tunnel.

10b.
The PGW-C+SMF may select an intermediate PGW-U+UPF for data forwarding. The PGW-C+SMF maps the EPS bearers for Data forwarding to the 5G QoS flows based on the association between the EPS bearer ID(s) and QFI(s) for the QoS flow(s) in the PGW-C+SMF, and then sends the QFIs, Serving GW Address(es) and TEID(s) for data forwarding to the PGW-U+UPF. If CN Tunnel Info for Data Forwarding is allocated by the PGW-C+SMF, the CN Tunnel Info for Data Forwarding is provided to PGW-U+UPF in this step. The PGW-U+UPF acknowledges by sending a response. If CN Tunnel Info is allocated by the PGW-U+UPF, the CN Tunnel Info is provided to PGW-C+SMF in this response. In home-routed roaming case, the V-SMF selects the V-UPF for data forwarding.
10c.
The PGW-C+SMF returns an Nsmf_PDUSession_UpdateSMContext Response (Cause, CN tunnel Info for Data Forwarding, QoS flows for Data Forwarding) for creating indirect data forwarding. Based on the correlation between QFI(s) and Serving GW Address(es) and TEID(s) for data forwarding, the PGW-U+UPF maps the QoS flow(s) into the data forwarding tunnel(s) in EPC.
From the figure and also the procedure text, it could be seen that step 10a-10c is optional and source AMF would initiate the procedure only when indirect data forwarding tunnel is needed. Otherwise, source AMF just skip 10a-10c.
Now, in Rel-16, direct data forwarding is supported. For direct data forwarding, SMF is not involved and no data forwarding tunnel needs to be created in SMF. Based on that, from the whole system point of view, it is not needed for the AMF to send Nsmf_PDUSession_UpdateSMContext Request to SMF. So, if direct data forwarding applies, after receiving the E-RAB level data forwarding information from target MME, source AMF just forwards this information to source NG-RAN node directly via Handover Command message without any involvement of SMF. The impact to Handover Command message is as follows:
9.2.3.2
HANDOVER COMMAND

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
	
	9.3.1.22
	
	YES
	reject

	NAS Security Parameters from NG-RAN
	C-iftoEPS
	
	9.3.3.26
	The NG-RAN node shall use this IE as specified in TS 33.501 [13].
	YES
	reject

	PDU Session Resource Handover List
	
	1
	
	
	YES
	ignore

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

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>Handover Command Transfer
	M
	
	OCTET STRING
	Containing the Handover Command Transfer IE specified in subclause 9.3.4.10.
	-
	

	PDU Session Resource to Release List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resource to Release Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>Handover Preparation Unsuccessful Transfer
	M
	
	OCTET STRING
	Containing the Handover Preparation Unsuccessful Transfer IE specified in subclause 9.3.4.18.
	-
	

	Target to Source Transparent Container
	M
	
	9.3.1.21
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	E-RABs Subject to Forwarding List
	
	0..1
	
	
	YES
	ignore

	>E-RABs Subject to Forwarding Item IEs
	
	1 .. <maxnoofE-RABs>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.3.2.3
	
	-
	

	>>DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	
	-
	


Proposal 1: In case of direct data forwarding from 5GS to EPS handover, source AMF should forward the E-RAB data forwarding list to source NG-RAN node in Handover Command message without involvement of SMF. A new E-RAB data forwarding list should be introduced in Handover Command message.
2.2 EPS to 5GS handover procedure

The current EPS to 5GS handover procedure is as below:
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After receiving Handover Request ACK message from target NG-RAN node, in step 11,the target AMF would sends an Nsmf_PDUSession_UpdateSMContext Request (PDU Session ID, N2 SM response (list of accepted QFI(s) and AN Tunnel Info), T-RAN SM N3 forwarding info list (PDU Session ID, N3 Tunnel Info for data forwarding)) message to the SMF for updating N3 tunnel information.
It could be seen that the objective of step 11 is to transfer N3 tunnel information to SMF for all PDU sessions and also request SMF to setup CN tunnel for the PDU sessions which subject to indirect data forwarding.
For the E-RAB level data forwarding information in case of direct data forwarding, if received in the SM container, target SMF would not have any operation and just forward this information to target AMF. Based on that, similar as 5GS to EPS handover procedure, it is not necessary to include the E-RAB level data forwarding address in the SM container. The target NG-RAN node could send this information directly to target AMF. To support this, E-RAB level data forwarding list should also be introduced in Handover Request ACK message as below.
9.2.3.5
HANDOVER REQUEST ACKNOWLEDGE

This message is sent by the target NG-RAN node to inform the AMF about the prepared resources at the target.

Direction: NG-RAN node ( AMF.

	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
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	Allocated at the target NG-RAN node.
	YES
	ignore

	PDU Session Resource Admitted List
	
	1
	
	
	YES
	ignore

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

	>>PDU Session ID 
	M
	
	9.3.1.50
	
	-
	

	>>Handover Request Acknowledge Transfer
	M
	
	OCTET STRING
	Containing the Handover Request Acknowledge Transfer IE specified in subclause 9.3.4.11.
	-
	

	PDU Session Resource Failed to Setup List
	
	0..1
	
	
	YES
	ignore

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

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>Handover Resource Allocation Unsuccessful Transfer
	M
	
	OCTET STRING
	Containing the Handover Resource Allocation Unsuccessful Transfer IE specified in subclause 9.3.4.19.
	-
	

	Target to Source Transparent Container
	M
	
	9.3.1.21
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	E-RABs Subject to Forwarding List
	
	0..1
	
	
	YES
	ignore

	>E-RABs Subject to Forwarding Item IEs
	
	1 .. <maxnoofE-RABs>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.3.2.3
	
	-
	

	>>DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	
	-
	


Proposal 2: In case of direct data forwarding from EPS to 5GS handover, target NG-RAN node should send the E-RAB data forwarding list directly to target AMF in Handover Request ACK message. A new E-RAB data forwarding list should be introduced in Handover Request ACK message.

3. Conclusion

Based on analysis above, we have the following proposals:

Proposal 1: In case of direct data forwarding from 5GS to EPS handover, source AMF should forward the E-RAB data forwarding list to source NG-RAN node in Handover Command message without involvement of SMF. A new E-RAB data forwarding list should be introduced in Handover Command message.
Proposal 2: In case of direct data forwarding from EPS to 5GS handover, target NG-RAN node should send the E-RAB data forwarding list directly to target AMF in Handover Request ACK message. A new E-RAB data forwarding list should be introduced in Handover Request ACK message.
The proposals are reflected in [1].
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