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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). The proposal is captured in R3-192626:

· 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 RAN3 proposal: AMF building direct forwarding tunnel info – a different approach from indirect forwarding 
2.1.1 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 (excerpted below). 

Per R3-192626, new IE E-RAB Handover Command List on message level of NGAP Handover Command. 
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Figure 4.11.1.2.1-1: 5GS to EPS handover for single-registration mode with N26 interface

[Observation-1] In 5G to 4G direction, if direct forwarding is applied, step 10a-10c can be skipped 
[Observation-2] In 5G to 4G direction, t the source AMF does not just do “relay” as stated in RAN3 LS response (S2-1906881), instead the AMF will need to decode the List of Setup Bearers 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 more suitable NF to be involved in this.
2.1.2 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 4G to 5G direction, in Steps 7, 8a &9, the SMF needs to send the new “Direct Forwarding Path Availability” in PDU Session Resource Setup Request Transfer IE, meaning that the SMF is impacted anyway.
[Observation-4] In 4G to 5G direction, step 11 from the AMF to the SMF is needed anyway to update the NG-RAN allocated N3 tunnel info for the PDU Session(s) admitted in the NG-RAN, 
[Observation-4a] The Direct Forwarding Path Availability” indication is sent by the SMF to NG-RAN (see [Observation-3]), but the SMF is not aware if the direct tunnel info is actually provided by NG-RAN (see [Observation-4]), thus any possible fallback mechanism is not possible.
[Observation-5] In 4G to 5G direction, in step 14, R3-192626 proposed that the AMF builds List of Set-up Bearers IE in Forward Relocation Response based on the new E-RAB Handover Request Acknowledge List on message level in NGAP Handover Request Acknowledge in step 10.
In 4G to 5G direction, in step 13 & 13a, per 29.502, SMF returns epsBearerSetup IE which is used by the AMF to build the List of Set-up Bearers IE in Forward Relocation Response. 
[Observation-5a] The AMF will have two sources for List of Set-up Bearers IE in Forward Relocation Response, i.e. new E-RAB Handover Request Acknowledge List from NG-RAN and epsBearerSetup IE from SMF. Mechanism in AMF to handle any possible inconsistent input from SMF and NG-RAN may be needed.
In [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 more suitable NF to be involved in this.

[Observation-4a] and [Observation-5a] may imply more complexity in the AMF.
2.2 Alternative: SMF building direct forwarding tunnel info in the same way as indirect forwarding
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 data forwarding tunnel info to SMF, same handling for direct and indirect data forwarding, 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, 

· SMF sends Direct Path Forwarding Availability IE in step 9 of 4.11.1.2.2.2-1 in TS 23.502 (same as RAN3 proposal).
· 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 the AMF in the existing epsBearerSetup IE (as specified in TS 29.502) in step 13 of Figure 4.11.1.2.2.2-1, and 

· then AMF includes the direct forwarding tunnel info in the existing List of Set-up Bearers IE to MME in Forwarding Relocation Response 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 Comparison and Proposal
Considering the implication on 5GC (and RAN) of the AMF building direct tunnel information:
	        Solution Alt

Aspects
	RAN3 proposal: AMF building direct forwarding tunnel info – a different approach from indirect forwarding
	Alternative: SMF building direct forwarding tunnel info in the same way as indirect forwarding

	In line with the effort in 5GC and RAN with regards to separation of the MM and SM handling?
	Forwarding tunnel handling is more an SM related matter and SMF is the more suitable NF than AMF to be involved in this.
	Yes

	Same approach for direct and indirect data forwarding?
	No, special handling for direct forwarding
	Yes

	SMF is impacted?
	Yes, e.g. SMF need to handle DFPA
	Yes

	Signalling aspect
	In 5G to 4G direction, one message pair could be saved
	

	Aspects unclear?
	In 4G to 5G direction, mechanism in AMF may be needed to handle the possible inconsistent input from SMF and NG-RAN regarding list of setup bearers.

In 4G to 5G direction, SMF provides Direct Forwarding Path Availability indication to the NG-RAN but is not aware if NG-RAN provides the direct forwarding tunnel.
	No


[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 to have a more consistent system behaviour and be more inline with the effort of SM and MM split.
3 Proposal  
[Observation-1] In 5G to 4G direction, if direct forwarding is applied, step 10a-10c can be skipped 

[Observation-2] In 5G to 4G direction, t the source AMFdoes not just do “relay” as stated in RAN3 LS response (S2-1906881), instead the AMF will need to decode the List of Setup Bearers 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 4G to 5G direction, in Steps 7, 8a &9, the SMF needs to send the new “Direct Forwarding Path Availability” in PDU Session Resource Setup Request Transfer IE, meaning that the SMF is impacted anyway.
[Observation-4] In 4G to 5G direction, step 11 from the AMF to the SMF is needed anyway to update the NG-RAN allocated N3 tunnel info for the PDU Session(s) admitted in the NG-RAN, 

[Observation-4a] The Direct Forwarding Path Availability” indication is sent by the SMF to NG-RAN (see [Observation-3]), but the SMF is not aware if the direct tunnel info is actually provided by NG-RAN (see [Observation-4]), thus any possible fallback mechanism is not possible.
[Observation-5] In 4G to 5G direction, in step 14, R3-192626 proposed that the AMF builds List of Set-up Bearers IE in Forward Relocation Response based on the new E-RAB Handover Request Acknowledge List on message level in NGAP Handover Request Acknowledge in step 10.

In 4G to 5G direction, in step 13 & 13a, per 29.502, SMF returns epsBearerSetup IE which is used by the AMF to build the List of Set-up Bearers IE in Forward Relocation Response. 
[Observation-5a] The AMF will have two sources for List of Set-up Bearers IE in Forward Relocation Response, i.e. new E-RAB Handover Request Acknowledge List from NG-RAN and epsBearerSetup IE from SMF. Mechanism in AMF to handle any possible inconsistent input from SMF and NG-RAN may be needed.

[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 to adopt the alternative that the SMF be responsible for building the direct forwarding tunnel info in the same way as for indirect forwarding to have a more consistent system behaviour and be more in line with the effort of SM and MM split.
See 23.502 CR1489 (S2-1909050)
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