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1   Description
This paper deals with the feature of ”return to 5g”. 

During a handover from a shared 5G network towards EPS the MME may receive from an AMF an indication of 5G “preferred PLMN” where the UE is expected to be sent back.

According to section 4.11.1.2.1 of [3] this is to enable to send back the UE towards this preferred PLMN at a later handover back to the 5G shared network:

4.11.1.2.1
5GS to EPS handover using N26 interface

Figure 4.11.1.2.1-1 describes the handover procedure from 5GS to EPS when N26 is supported.

In the case of handover to a shared EPS network, the source NG-RAN determines a PLMN to be used in the target network as specified by TS 23.501 [2]. The source NG-RAN shall indicate the selected PLMN ID to be used in the target network to the AMF as part of the TAI sent in the HO Required message.

In the case of handover from a shared NG-RAN, the AMF may provide the MME with an indication that the 5GS PLMN is a preferred PLMN at later change of the UE to a 5GS shared networks.
However, in the EPS system the target eNB is in charge of selecting the target 5G PLMN whenever it will decide at later stage to move back the UE to 5G. It is therefore necessary that when the target MME receives this information, it is transferred to the target eNB.
Proposal 1: add an indication of Last NG-RAN PLMN ID in the S1AP Handover Request message for the 5G to 4G handover case.

Moreover, when the UE has completed the handover at target EPS, the target eNB (eNB1) may not itself send it back to 5G. It is possible that first an intra-EPS handover takes place between eNB1 and another eNB2 before the decision to send back the UE to 5G is taken. In that case, it is necessary that eNB2 also gets informed about this preferred 5G PLMN. 
There are two possible ways to inform eNB2 which have been shown in the figures below:

In the figure 1, the eNB1 receives the Last NG-RAN 5G PLMN ID in the S1 Handover Request message, and the subsequent eNBs receive the information from the MME as well in Path Switch Request Acknowledge messages.
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Figure 1: vertical propagation in EPS
In the figure 2, the eNB1 receives the Last NG-RAN 5G PLMN ID in the S1 Handover Request message, and the subsequent eNBs receive the information from the previous eNB in an X2 handover Request message.
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Figure 2: horizontal propagation in EPS

The two solutions are doable; but figure 2 has two drawbacks compared to figure 1:

· It requires one more CR for X2,

· If one eNB doesn’t support the feature, it breaks the chain. For example, if eNB1 and eNB3 support the feature, but not eNB2, then the UE can still be sent back to the right 5G PLMN with figure 1 but not with figure 2.
Proposal 2: agree the vertical propagation in EPS by adding the Last NG-RAN PLMN ID in the S1AP Path Switch Request Acknowledge message.

Finally, according to TS 23.502, the feature is symmetrical i.e. the same feature applies when a handover takes place from a 4G shared network towards a 5GC as can be seen from section 4.11.1.2.2 of [3]:
A supporting MME may provide the AMF via N26 with an indication that source EPS PLMN is a preferred PLMN when that PLMN is available at later change of the UE to an EPS shared network.
The same solution is therefore needed for the 4G to 5G handover as per proposal 3.
Proposal 3: add an indication of Last E-UTRAN PLMN ID in the NGAP Handover Request message and the NGAP Path Switch Request Acknowledge message for the 4G to 5G handover case.

2   Conclusion and proposal

This paper has studied the “return to 5g “ feature as currently specified in SA2 TS 23.502 [3] and shown that two CRs in TS 38.413 and TS 36.413 need to be made to make it work:

Proposal 4: agree the NGAP CR in [4] and the S1AP CR in [5] to enable the “return to 5g” as specified in TS 23.502 [3]
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