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1. Abstract
As SA1 R19 MINT_Ph2 specified in TS 22.261, 
Subject to regulatory requirements, operator's policy or UE capabilities, the 3GPP system shall be able to support a UE, with 5G-only national roaming access to a VPLMN, to obtain 4G connectivity service (e.g. voice call, mobile data service) from that VPLMN in the area where a Disaster Condition applies.
This requirement allows 5G-national roaming UEs to register for Disaster Roaming service on 4G of the same VPLMN. As a result, the 4G system shall be able to provide Disaster Roaming service. To minimize the impact to EPC, UE configuration and provisioning for Disaster Roaming is performed by its 5G HPLMN or 5G VPLMN while roaming. This ensures that 4G UE does not support MINT. From the perspective of 5GS, the existing R17 MINT is unchanged. That is, for a UE registered with Disaster Roaming, interworking with EPC is forbidden. 
Hence, it is proposed to enable the support of providing Disaster Roaming service in EPS by the procedural updates similar to those for MINT in R17 5GC, including:
· Introducing the MINT support in Attach/TAU procedure
· Enhancing MME/S-GW/HSS to support MINT
2. Discussion
National roaming is allowed in some regions to accelerate 5G rollout. That is, a UE roams into a 5G VPLMN which has a roaming agreement with the UE's 5G HPLMN, and the HPLMN and the VPLMN are in the same country. The UE can also be an international roamer who has a 5G-only roaming access to the 5G VPLMN. Subject to roaming agreement, national roaming may be forbidden in EPS (i.e. a UE can register with a 5G VPLMN but it cannot register with the EPC of this VPLMN). The legacy 4G network which is not virtualized and implemented isolated from 5G can function well when 5G network fails. Such legacy 4G deployment is particularly common in the areas where 5G national roaming is allowed (e.g. rural areas). When a Disaster Condition applies to the 5G VPLMN, the UE shall be allowed to register with the EPC of the VPLMN to resume 4G connectivity service.
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To enable the support of providing Disaster Roaming service in EPS, the following procedural updates similar to those for MINT in R17 5GC are required:
1. The 5G network (HPLMN or VPLMN of UE) provides UE configuration and provisioning for Disaster Roaming.
2. The eNodeB of the 4G VPLMN broadcasts an indication of accessibility for Disaster Roaming service.
3. The UE attaches to 4G VPLMN indicating a Disaster Roaming attach. Disaster Roaming service indication may be provided from the MME to the HSS and S-GW.
3. Conclusions and proposal
It is proposed to enable the support of providing Disaster Roaming service in EPS. 
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