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Abstract of the contribution: This contribution discuss how to implement the direct forwarding during HO between EPS and 5GS, and give the proposal
1. Discussion
In the SA2#134 meeting, RAN3 sends LS (S2-1906681, S2-1908650 in this meeting) on Finalization of Direct Data Forwarding feature. There is no consensus in the last meeting on the behaviour between AMF and SMF.
1.1 5G->4G Handover

In the RAN3 LS, it said:
· 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.
The argument is whether step 10 is needed for direct DL forwarding.
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To simplify the description, it uses the following figure. The key point is whether it is suitable for the AMF to create the PDU session related parameters in the Handover Command (i.e. PDU Session Resource Handover List, PDU Session Resource to Release List and E-RAB Handover Command List) from received Forward Relocation Response

[image: image2.emf]NG-RAN AMF

9. Forward Relocation Response 

(

List of Set-up Bearers

)

SMF

11. Handover Command   (

PDU Session 

Resource Handover List, PDU Session Resource to 

Release List, E-RAB Handover Command List

)

MME

10. ?


According to 29.274, only List of Set-up Bearers parameters are related to the accepted bearer and corresponding forwarding information. The table 7.3.2-2 show the definition of Bearer Context.
Table 7.3.2-2: Bearer Context 

	Octet 1
	
	Bearer Context IE Type = 93 (decimal)
	
	

	Octets 2 and 3
	
	Length = n 
	
	

	Octet 4
	
	Spare and Instance fields
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	C
	This IE shall be included if the message is used for S1-Based handover procedure, 5GS to EPS handover or EPS to 5GS handover. 

This IE shall be included if the message is used for SRNS relocation procedure and Inter RAT handover to/from Iu mode procedures.
	EBI
	0

	Packet Flow ID
	C
	This IE shall be included if the message is used for PS handover and Inter RAT handover to/from A/Gb mode procedures.
	Packet Flow ID
	0

	eNodeB F-TEID for DL data forwarding
	C
	This IE shall be included for the message sent from the target MME, if the DL Transport Layer Address and DL GTP TEID are included in the "SAE Bearers Admitted List" of the S1AP: HANDOVER REQUEST ACKNOWLEDGE and direct forwarding or indirect forwarding without SGW change is applied.
	F-TEID
	0

	eNodeB F-TEID for UL data forwarding
	O
	This IE may be included for the message sent from the target MME during the intra-EUTRAN HO, if the UL Transport Layer Address and UL GTP TEID are included in the "SAE Bearers Admitted List" of the S1AP: HANDOVER REQUEST ACKNOWLEDGE and direct forwarding or indirect forwarding without SGW change is applied.
	F-TEID
	1

	SGW/UPF F-TEID for DL data forwarding
	C
	This IE shall be included when indirect data forwarding with SGW change is applied. 


	F-TEID
	2

	
	CO
	This IE shall be included when using indirect data forwarding during an EPS to 5GS handover or a 5GS to EPS handover. 
	
	

	RNC F-TEID for DL data forwarding
	C
	This RNC F-TEID shall be included in the message sent from SGSN, if the target system decides using RNC F-TEID for data forwarding.
	F-TEID
	3

	SGSN F-TEID for DL data forwarding
	C
	This SGSN F-TEID shall be included in the message sent from SGSN, if the target system decides using SGSN F-TEID for data forwarding.
	F-TEID
	4

	SGW F-TEID for UL data forwarding
	O
	If available this SGW F-TEID may be included when indirect data forwarding with SGW change is applied, during the intra-EUTRAN HO.
	F-TEID
	5

	NOTE:
The Bearer Context IE for an SCEF PDN connection shall only contain the EPS Bearer ID IE.


In the 38.413 clause 9.2.3.2 (HANDOVER COMMAND), the following IE are PDU session and related forwarding information.
	PDU Session Resource Handover List
	
	0..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.
	-
	

	E-RAB Handover Command List
	O
	
	9.3.2.x
	
	YES
	ignore

	
	
	
	
	
	
	


When there is indirect forwarding between 5G-4G, 

· PDU Session Resource Handover List is required and step 10 is needed. 
When there is direct forwarding between 5G-4G, and if without step 10:

· E-RAB Handover Command List is required.
· The AMF parse the Bearer Context received in the List of Set-up bearer, to find which IE is inside of the Bearer Context. (i.e. Only one of 6 highlight IEs is present in the message.). The AMF use the Instance IE in the Octets 4 to judge which IE is present in the Bearer context. 
Fully Qualified Tunnel Endpoint Identifier (F-TEID) is coded as depicted in Figure 8.22-1.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 87 (decimal)
	

	
	2to 3
	Length = n
	

	
	4
	Spare
	Instance
	

	
	5
	V4
	V6
	Interface Type
	

	
	6 to 9
	TEID / GRE Key
	

	
	m to (m+3)
	IPv4 address
	

	
	p to (p+15)
	IPv6 address 
	

	
	k to (n+4)
	These octet(s) is/are present only if explicitly specified
	


· The AMF copy TEID and IP address to corresponding IE in the E-RAB Handover Command List.

Although AMF can do it, it require AMF to parse and create SM context. This conflict the SM and MM separate principle in the 5GC. It shall not be encouraged to do that.

Proposal 1: During 5G->4G Handover, the AMF request SMF to create the E-RAB Handover Command List.

Proposal 2: During 5G->4G Handover, the AMF always request SMF to create N2 SM context which is used in the Handover Command.

1.2 4G->5G Handover

In the RAN3 LS, it said:

· 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. 

The argument is whether the per E-RAB direct forwarding information is relay by AMF to source MME or handled by SMF and sends to source MME.
To simplify the description, it uses the following figure. The key point is whether it is suitable for the AMF to relay per E-RAB direct forwarding information from NG-RAN to source MME in the Forward Relocation Response.
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9.3.2.x1
E-RAB Handover Request Acknowledge List

This IE is used at inter-system HO to 5GS to provide DL data forwarding address information to the 5GC, if direct data forwarding is applied.

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

	E-RAB Handover Request Acknowledge List
	
	1..<maxnoofERABs>
	
	

	>E-RAB ID
	M
	
	9.3.2.3
	

	>DL Forwarding UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.2
	


First, the step 11~13 cannot be skipped, because the SMF create the SM context for the Forward Relocation response. The SMF sends Nsmf_PDUSession_UpdateSMContext Response (PDU Session ID, EPS Bearer Setup List, CN tunnel information for data forwarding) to AMF.
If the AMF does not send E-RAB Handover Request Acknowledge List in step 11, it shall link the E-RAB Handover Request Acknowledge List with EPS Bearer Setup List received from SMF, and modify the List of setup bearers to add the direct forwarding information.

Apparently, it does not make sense. No step is skipped, and AMF shall handle SM context which can be done by SMF.
Proposal 3: If the target NG-RAN node accepts direct 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 to SMF. SMF create the EPS Bearer Setup List, CN tunnel information for data forwarding).

SM and MM separation is one of key principle of 5GC. It is total SA2 scope to design how the CN works. To follow RAN3 proposal which breaks the 5GC SM and MM separation principle is not a way forward. 
Conclusion 1: How to design transferring the non-transparent IE received from target RAN to source RAN is CN scope
2. Proposal

Conclusion 1: How to design transferring the non-transparent IE received from target RAN to source RAN is CN scope
Proposal 1: During 5G->4G Handover, the AMF request SMF to create the E-RAB Handover Command List.

Proposal 2: During 5G->4G Handover, the AMF always request SMF to create N2 SM context which is used in the Handover Command.

Proposal 3: If the target NG-RAN node accepts direct 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 to SMF. SMF create the EPS Bearer Setup List, CN tunnel information for data forwarding).

The CR S2-1909422 reflect the above proposals and LS response S2-1909502 to RAN3.
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