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1   Introduction
At last RAN3 meeting, RAN3 discussed two possible solutions when deciding where to include the E-RAB List for the direct forwarding 5g to 4g handover:
· Solution 1 aligned with the “no forwarding case” leading to E-RAB List included at message level in NGAP HO Command.

· Solution 2 aligned with the “indirect forwarding case” leading to E-RAB List included at container level in NGAP HO Command.

For solution 1, it was assumed that the AMF does not contact the SMF on the way back of the preparation in the “no forwarding case” when building the NGAP HO Command. In contrast for solution 2 it is clear that AMF contacts the SMF for the “indirect forwarding case” as it needs to include the SM container with forwarding addresses from UPF into the HO Command message towards the source NG-RAN node. 
Solution 1 was eventually selected so that the direct forwarding can inherit from the advantage of the “no forwarding case” which is to avoid AMF to contact the SMF(s) involved in the 5g to 4g handover on the way back of the preparation. 
This paper first validates solution 1 by confirming the assumption taken at RAN3#104 that SA2 and CT4 assume that the AMF does not contact the SMF in the “no forwarding” case, then it proposes some further optimization. 

2   Discussion 

At last RAN3 meeting, it was challenged whether AMF needs to contact SMF in the 5g to 4g handover “no forwarding case”.

According to SA2 stage 2 23502 this is described through the optionality of step 10a of section 4.11.1.2.1:
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.
Also, according to CT4 stage 3 TS 29.502: 
The AMF contacts the SMF only in two cases:

1/ AMF requests SMF to establish/release indirect data forwarding tunnels:
The NF Service Consumer shall send a POST request, as specified in subclause 5.2.2.3.1, with the following information: 

· dataForwarding IE set to true; 

2/ AMF informs SMF of HO preparation failure when all PDU sessions failed to handover:

If no resources can be assigned in EPS for any PDU session attempted to be handed over, the AMF shall update the SMF with the information that the handover preparation failed by sending a POST request with the cause attribute set to "HO_FAILURE" and with an empty list of EPS bearer contexts
If SMF is not contacted it was questioned at RAN3#104 how does SMF learn which QoS flows failed to handover?
When the target eNB fails some E-RABs, this should lead to the release of some but not necessarily all QoS flows of a PDU session.
Imagine that a PDU session is made of QoS Flow 1 mapped to E-RAB1 and QoS Flow 2 mapped to E-RAB2.Only E-RAB1 is successful in the handover. 
The AMF is made aware that only E-RAB1 was successful from the MME Relocation Response at step 9. It cannot inform SMF since SMF is not contacted. However, the PGW is made aware at step 14a when the PGW receives the Modify Bearer message. Since PGW-C is same as SMF, the PGW/SMF can infer from the Modify Bearer message which E-RABs and corresponding QoS flows have failed. In the example above E-RAB2 = QoS Flow 2 has failed.  
Observation 1: The SMF is made aware through PGW at step 14a which QoS flows failed to handover.
The above findings prove that the SA2/CT4 existing solution for the inter-system “no forwarding case” which has not foreseen that AMF contact SMF works well.  We should build on it and not ask for changes.
Observation 2: The assumptions taken at RAN3#104 on how the inter-system “no forwarding” case works are correct. This therefore validates RAN3#104 decision to go for solution 1 not involving the SMF.
Going a bit further along the spirit/advantages of solution 1, the E-RAB Lists added in NGAP Handover Request Acknowledge and NGAP Handover Command are just relaying the transport addresses for direct data forwarding from target RAN node to source RAN node. Since it needs no involvement of CN nodes it is unnecessary impact to MME, AMF and CT4 to relay theses addresses which can instead be transferred through target to source transparent container.
Observation 3: In line with no CN involvement on the way back (and alignment of “direct forwarding” case with “no forwarding” case), it would even be logical to transfer the forwarding addresses instead inside the (target to source) transparent container for both 4g to 5g and 5g to 4g handovers.
The only remaining missing piece to complete the solution and make the transfer of these forwarding addresses fully transparent to MME and AMF is that the target eNB (in the 5g to 4g handover only) must become aware of the direct forwarding path availability to include the forwarding addresses back in the container and not in the S1AP Handover Request Acknowledge. This can be done by adding the direct path availability in the source to target container.
Observation 4: the only missing piece to make the transfer of direct forwarding addresses fully transparent to Core Network nodes (i.e. CN nodes behave as “no forwarding” case on the handover way back) is to add the Direct Path Availability IE in the source to target transparent container. 

3   Conclusion and proposal

This paper has first confirmed that it was SA2/CT4 intention to not involve the SMF on the way back of the 5g to 4g handover “no forwarding” case and that it works well. It explains why and this validates the solution selected at RAN3#104.

However, given that only AMF and MME are still a bit involved in the transfer of direct forwarding addresses between RAN nodes which could remain transparent on the handover way back (i.e. CN nodes behaving as “no forwarding” on the handover way back), the paper proposes further simplification to include the addresses inside the transparent containers which are already relayed transparently.
Proposal: If this simplification of RAN3#104 solution is acknowledged by RAN3, it is proposed to agree the stage 3 CRs in [5] and [6] in replacement of previous TS 38.413 CR in [3].
From a procedural aspect, since the CRs have been agreed, despite the simplification is little change, we need strictly speaking to agree different CRs. However, if RAN3 agrees to this further simplification, source and co-sign of these CRs can remain same as for the baseline CRs. 
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