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1. Introduction

This contribution makes analysis on 5GS to EPS handover procedure in Rel-15 and provides our proposal and CR accordingly.
2. Discussion
In Rel-15, indirect data forwarding is supported for handover from 5Gs to EPS. In 23.502, the general procedure on 5GS to EPS handover is as below
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Step 10a,10b and 10c are used for the source AMF to request SMF 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 AMF would initiate the procedure only when indirect data forwarding is required. Then SMF would create indirect data forwarding accordingly and include the date forwarding information in the N2 SM container (Handover command transfer defined in 38.413) accordingly. If there is no indirect data forwarding, there would be no communication between AMF and SMF, therefore, no N2 SM container is available in AMF when AMF sent  Handover Command message(in step 11a) to source NG-RAN node.
At the same time, in 29.502, on the procedure description and definition for UpdataSMContext message i.e.10a-10c, it is also clearly describe that AMF would only send this message to SMF when indirect tunnel is requested to be setup during a successful 5GS to EPS handover procedure.
5.2.2.3.9
5GS to EPS Handover using N26 interface 

The NF Service Consumer (e.g. AMF) shall request the SMF to establish indirect data forwarding tunnels during a 5GS to EPS handover, as follows. 
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Figure 5.2.2.3.9-1: 5GS to EPS Handover using N26 interface (data forwarding tunnels setup)

1.
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; 

-
EPS bearer contexts received from the MME in the Forward Relocation Response.

2a.
Upon receipt of such a request, the SMF shall map 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), and shall return a 200 OK response including the following information:

-
N2 SM information providing the 5G-AN with the CN transport layer address and tunnel endpoint (i.e. UPF's GTP-U F-TEID) for Data Forwarding and the QoS flows for Data Forwarding for this PDU session.

2b.
If the SMF cannot proceed with the request, the SMF shall return an error response, as specified for step 2b of figure 5.2.2.3.1-1. 

The NF Service Consumer (e.g. AMF) shall request the SMF to release indirect data forwarding tunnels, as follows. 
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Figure 5.2.2.3.9-2: 5GS to EPS Handover using N26 interface (data forwarding tunnels release)

1.
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 false. 

2a.
Upon receipt of such a request, the SMF shall release the resources used for indirect data forwarding, and shall return a 200 OK response including the following information:

-
dataForwarding IE set to false.

2b.
If the SMF cannot proceed with the request, the SMF shall return an error response, as specified for step 2b of figure 5.2.2.3.1-1. 

However, in Handover Command message defined in 38.413, the SM container i.e. Handover command transfer is mandatory which is not aligned with the current SA2 spec and also CT4 spec.

Then the current Rel-15 situation is that if indirect data forwarding is not applied, target AMF doesn’t have the SM container while the SM container is a Mandatory IE in the following Handover Command message sent from target AMF to target NG-RAN. 

We need to find a way to resolve the misalignment between RAN3 and SA2/CT4.In fact, for the target NG-RAN side, the SM container is also not needed in case indirect data forwarding is not applied since the container only include indirect data forwarding tunnel information. It is reasonable to not always include the SM container in Handover Command message i.e. the IE is needed only when indirect data forwarding is performed for handover from 5GS to EPS. To change an IE from M to O is not backward compatible, but to us, it is what we could think out to make the whole 5GS to EPS handover procedure work. So, we have the following proposal:
Proposal: It is proposed to change the PDU Session Resource Handover List IE from M to O in Handover Command message. 
3. Conclusion
Based on analysis above, it is we have the following proposal:

Proposal: It is proposed to change the PDU Session Resource Handover List IE from M to O in Handover Command message. 
The CR is provided in [3].
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