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Abstract of the contribution: This paper discusses the implication of RAN3 proposal in R3-192626 (in LS R3-193284/S2-1906881) that AMF builds direct forwarding tunnel info to support direct data forwarding during EPS-5GS HO, and proposes an alternative of SMF building direct forwarding tunnel info as the way forward. 
1 Introduction

RAN3 informs SA2 that direct forwarding support for 5GS and EPS handover is introduced from Rel-16 in LS (S2-1904895/R3-192167 in SA2#133) and S2-1906881/R3-193284 (in SA2#134).
In R3-192626, the following is proposed:

· AMF builds the direct forwarding tunnel info by introducing new IE E-RAB Handover Command List on message level in Handover Command and new IE E-RAN Handover Request Acknowledge List on message level in Handover Request Acknowledge.
· SMF support new Direct Forwarding Path Availability in PDU Session Resource Setup Request Transfer IE in Handover Request message, so that the NG-RAN can prepare E-RAN Handover Request Acknowledge List in Handover Request Acknowledge.
2 Discussion
2.1 Implication on 5GC procedures of AMF building direct forwarding tunnel info in R3-192626  
2.1.1 Implication on handover from 5GS to EPS

Procedure for 5GS to EPS handover is specified in sub-clause 4.11.1.2.1 of TS 23.502 v16.1.0 (excepted below). 

Per R3-192626, new IE E-RAB Handover Command List on message level of NGAP Handover Command. 

[image: image1.emf] 

1. Handover required

3. Relocation request

4. Create session request 

5. Create session response 

9. Relocation response

6. Handover request

7. Handover request ACK

11a. Handover command

12b. Handover Notify

13. Modify bearer Request

UL data (prepared bearers)

14a. Modify bearer Request

DL data (prepared bearers)

16. Modify bearer Response 

8. Create indirect data forwarding tunnel request/response

10a. Nsmf_PDUSession_UpdateSMContext Request

DL Data forwarding (Home routed roaming case)

2a. Nsmf_PDUSession_ContextRequest

17. Modify bearer Response 

2c. Nsmf_PDUSession_ContextRsp 

10b. N4 Session Modification 

15. N4 Session Modification

11b. Handover command

12a. Handover Complete

19. PGW Initiated dedicated bearer activation

0. PDU Session and QoS flow setup in 5GS

18. TAU procedure

DL Data forwarding

12c. Relocation Complete Notification

12d. Relocation Complete Ack

20. Delete indirect data forwarding Tunnel request/response 

21a. Delete indirect data forwarding tunnel Request/Response

21b. N4 Session Modification 

10c. Nsmf_PDUSession_UpdateSMContext Response

DL Data forwarding (non-roaming or local breakout roaming case)

V-SMF V-UPF

NG 

RAN

AMF MME SGW

PGW-C+

SMF

E-

UTRAN

PGW-U+

UPF

UE

2b. N4 Session Modification 

12e. Nsmf_PDUSession_ReleaseSMContext 


Figure 4.11.1.2.1-1: 5GS to EPS handover for single-registration mode with N26 interface

[Observation-1] If direct forwarding is applied, step 10a-10c can be skipped.

[Observation-2] If the source MME indicates direct forwarding applied, the AMF need to extract the EBI and DL data forwarding tunnel info from the Bearer Context IE in GTP-C message Forward Relocation Response (from MME) to build the E-RAB Handover Command List in Handover Command message in step 11a.
In [Observation-2], the proposed AMF logic is not inline with the effort in 5GC and RAN with regards to separation of the MM and SM handling because the forwarding tunnel handling is more an SM related matter and SMF is the suitable NF to be involved in this.
The saving in [Observation-1] is considered limited.

2.1.2 Implication on handover from EPS to 5GS

The preparation phase for EPS to 5GS handover is specified in Figure 4.11.1.2.2.2-1 in sub-clause 4.11.1.2.2 of TS 23.502 v16.1.0 (excepted below). 

Per R3-192626,
-
SMF needs to provide new Direct Forwarding Path Availability in PDU Session Resource Setup Request Transfer IE to be provided in the Handover Request message, 
-
new IE E-RAB Handover Request Acknowledge List on message level of NGAP Handover Request Acknowledgement. 
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Figure 4.11.1.2.2.2-1: EPS to 5GS handover using N26 interface, preparation phase

[Observation-3] In Steps 8a-9, the SMF needs to handle the new “Direct Forwarding Path Availability” in PDU Session Resource Setup Request Transfer IE, implying that the SMF need to handle the N2 SM info differently for direct and indirect forwarding towards the NG-RAN.
[Observation-4] Step 11 from the AMF to the SMF is needed anyway to update the NG-RAN allocated N3 tunnel info and retrieve the EPS PDN Connection(s) from the SMF for the PDU Session(s) admitted in the NG-RAN.
[Observation-5] In step 14, the AMF needs to extract the direct data forwarding tunnel info from NG-RAN for each E-RAB received in the new E-RAB Handover Request Acknowledge List on message level in NGAP Handover Request Acknowledge in step 10, and then add it to each Bearer Context IE in Forward Relocation Response.
[Observation-5] the proposed AMF logic is not inline with the effort in 5GC and RAN with regards to separation of the MM and SM handling because the forwarding tunnel handling is more an SM related matter and SMF is the suitable NF to be involved in this.

2.2 Alternative of SMF building direct forwarding tunnel info

2.2.1 Impact on handover from 5GS to EPS

In this alternative, 
- 
in step 10 of Figure 4.11.1.2.1-1 in TS 23.502, the AMF provides the UE’s EPS PDN connection which may contain the direct forwarding tunnel info to SMF, and 
- 
the SMF provides the direct forwarding tunnel from MME side as part of the current N2 SM message in Handover command.

2.2.2 Impact on handover from EPS to 5GS

In this alternative, 

· the NG-RAN provides the direct forwarding tunnel in the existing “PDU session Resource Admitted List” in Handover Request Acknowledge to SMF directly as part of step 10 and 11 of Figure 4.11.1.2.2.2-1 in TS 23.502; and
· the SMF provides the direct forwarding tunnel info to AMF in the existing UE’s EPS PDN Connection(s) in step 13 of Figure 4.11.1.2.2.2-1, and 

· then AMF forward the direct forwarding tunnel info in the existing UE’s EPS PDN Connection(s) to MME in step 14 of Figure 4.11.1.2.2.2-1.
2.3 Interworking between Rel-16 NG-RAN and Rel-15 5GC
In 5GC, the AMF and the SMF handling data forwarding are in the same PLMN, and it’s considered a reasonable assumption that the AMF and SMF are on the same release. 
[Observation-6] For Rel-15 5GC (both AMF and SMF), direct forwarding will not be possible as the Rel-15 AMF cannot formulate the E-RAB Handover Command List and E-RAB Handover Request Acknowledge List in Handover Command or Handover Request Acknowledge messages. Rel-15 SMF cannot formulate the Direct Forwarding Path Availability indication PDU Session Resource Setup Request Transfer IE in Handover Request message.

2.4 Proposal
Considering the implication on 5GC (and RAN) of the AMF building direct tunnel information: 
[Proposal-1] It’s proposed to adopt the alternative that the SMF be responsible for building the direct forwarding tunnel info in the same way as for indirect forwarding.

3 Proposal
[Observation-1] If direct forwarding is applied, step 10a-10c can be skipped.

[Observation-2] If the source MME indicates direct forwarding applied, the AMF need to extract the EBI and DL data forwarding tunnel info from the Bearer Context IE in GTP-C message Forward Relocation Response (from MME) to build the E-RAB Handover Command List in Handover Command message in step 11a.

[Observation-3] In Steps 8a-9, the SMF needs to handle the new “Direct Forwarding Path Availability” in PDU Session Resource Setup Request Transfer IE, implying that the SMF need to handle the N2 SM info for data forwarding differently for direct and indirect forwarding.
[Observation-4] Step 11 from the AMF to the SMF is needed anyway to update the NG-RAN allocated N3 tunnel info and retrieve the EPS PDN Connection(s) from the SMF for the PDU Session(s) admitted in the NG-RAN.

[Observation-5] In step 14, the AMF needs to extract the direct data forwarding tunnel info from NG-RAN for each E-RAB received in the new E-RAB Handover Request Acknowledge List on message level in NGAP Handover Request Acknowledge in step 10, and then add it to each Bearer Context IE in Forward Relocation Response.

[Observation-6] For Rel-15 5GC (both AMF and SMF), direct forwarding will not be possible as the Rel-15 AMF cannot formulate the E-RAB Handover Command List and E-RAB Handover Request Acknowledge List in Handover Command or Handover Request Acknowledge messages. Rel-15 SMF cannot formulate the Direct Forwarding Path Availability indication PDU Session Resource Setup Request Transfer IE in Handover Request message.
[Proposal-1] It’s proposed that the SMF be responsible for building the direct forwarding tunnel info in the same way as for indirect forwarding.

See 23.502 CR1489 (S2-1907032)
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