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Discussion and decision
1 Introduction
CT1 approved the LS [1] wherein RAN2 is asked to extend system information broadcast with disaster related information for NR connected to 5GCN and E-UTRA connected to 5GCN, and to specify that the RRC provides NAS with the concerned information.
In view of the CT1 LS we discuss in this contribution how the disaster related information needs to be provided in NR and LTE for RAN sharing scenarios.
2 Discussion
2.1 MINT use case
In Rel-17 SA1 specified service requirements for minimizing service interruption. The new service requirements address the use case in which a disaster condition (DC) applies to a PLMN or PLMNs in an area. It is assumed that in this case only the RAN part of the affected PLMN(s) fails (i.e. CN part of the affected PLMN(s) is still operational), so that all UEs located in the area of the affected PLMN(s) will lose coverage. Thus, subject to regulatory requirements or operator’s policy, in order to mitigate interruption of service for the affected UEs, those UEs shall be enabled to obtain service (e.g. voice call, mobile data service) from another PLMN(s) without DC for the area where a DC applies. 

In Figure 1 below an example of the MINT use case affecting two PLMNs (PLMN A, PLMN D) is illustrated. DC applies to UE1 in an area of PLMN D (blue colored area). PLMN A without DC is notified that DC applies to PLMN D (e.g. by PLMN D itself or OAM or regulator), and PLMN A indicates to potential disaster roaming UEs (also called Disaster Inbound Roamers) whether they can access the PLMN A in the concerned area (green colored area), e.g. by broadcast signalling an indication that UEs of PLMN D with DC are provided disaster roaming service. After loss of coverage in the affected area of PLMN D and detection that DC applies to PLMN D, the UE1 selects PLMN A although it is in UE1’s forbidden PLMN list since there are no other suitable PLMNs without DC available. The UE1 performs the NAS registration procedure in order to register to PLMN A.
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Figure 1: MINT use case
2.2 System information extensions for MINT in NR and LTE
Acc. to the CT1 LS [1] a cell of a PLMN without DC that offers disaster roaming service to UEs of a PLMN with DC may signal per SI broadcast either one of the following types of disaster related information:

a) disaster related indication, for which CT1 still discusses whether it indicates (a) solely that the available PLMN is accessible for disaster inbound roamers or (b) that the available PLMN is accessible for disaster inbound roamers and all other PLMNs have disaster condition; or
b) "list of one or more PLMN(s) with disaster condition for which disaster roaming is offered by the available PLMN" where each PLMN with disaster condition is identified by its PLMN ID. The list will need to be able to hold at least the same amount of PLMN IDs as number of PLMNs which can share an NR cell.

Apparently, Option a) requires a simple 1-bit flag whereas Option b) requires a list of PLMNs with maximum number of entries equals 12.

Although we don’t know the details in which case an available PLMN without DC that offers disaster roaming service may use Option a) or Option b), from RAN2 point of view the following issues with regards to the broadcast of disaster related information need to be clarified:
1. Which SIB should carry the disaster related information, i.e. an existing or new SIB?
2. In case of RAN sharing whether the 1-bit flag (Option a) or PLMN list (Option b) is common to all PLMNs or specific to the PLMNs which share the cell?
To our understanding, an answer to issue 1) is dependent on many factors such as e.g. required amount of signaling, size constraints of existing SIBs, type of RAT, requirements on cell selection/reselection for disaster roaming UEs (e.g. whether there is a need to signal the disaster related information in neighbour cell information for cell reselection). Especially, for the latter a clarification from CT1 or SA2 may be needed whether specific requirements exist for disaster roaming UEs. Considering the fact that we have not a full picture of the MINT feature yet we suggest to defer this issue for the moment and focus on issue 2) instead.
On issue 2) acc. to TS 23.501, clause 5.18.1 [2] all RAN sharing scenarios involving public PLMNs and NPN are supported in 3GPP from R16 onwards:
	5G MOCN also supports the following sharing scenarios involving non-public networks, i.e.NG-RAN can be shared by any combination of PLMNs, PNI-NPNs (with CAG), and SNPNs (each identified by PLMN ID and NID).


We understood that the MINT feature is not limited to public PLMNs but is applicable to NPNs as well. However, since in RAN the NPNs are supported in NR only, all the below listed exemplary RAN sharing scenarios need to be considered for providing disaster related information in NR. For LTE only the RAN sharing scenario involving public PLMNs needs to be considered.
· NG-RAN is shared by multiple PLMNs;
· NG-RAN is shared by multiple SNPNs (each identified by PLMN ID and NID);

· NG-RAN is shared by one or multiple SNPNs and one or multiple PLMNs;

· NG-RAN is shared by one or more PNI-NPNs (with CAG) and one or more SNPNs, and

· NG-RAN is shared by one or multiple PLMNs and one or multiple PNI-NPNs (with CAG).
In view of all the potential RAN sharing scenarios in NR which can be supported for the MINT feature, our views to issue 2) are as follows:
i. It is up to each PLMN which share the cell whether and to which extent to offer disaster roaming service.

ii. The 1-bit flag (Option a) or PLMN list (Option b) may be common to all PLMNs if the same type of PLMNs share the cell, e.g. public PLMN.
iii. If mixed type of PLMNs share the cell then the 1-bit flag (Option a) or PLMN list (Option b) may need to be specific to the type of PLMN, e.g. public PLMN and PNI-NPNs with CAG.
iv. In “worst case” Option a) and Option b) may be used differently by each PLMN which share the cell.

To our understanding, the consequence of RAN sharing is that the ASN.1 signaling of the 1-bit flag (Option a) or PLMN list (Option b) in NR [3] and LTE [4] needs to allow both a common PLMN signaling and a per-PLMN specific signaling.
Proposal: RAN2 to agree that in case of RAN sharing the ASN.1 signaling of the 1-bit flag (Option a) or PLMN list (Option b) in NR and LTE needs to allow both a common PLMN signaling and a per-PLMN specific signaling.
3 Conclusion

In this contribution we discussed how the disaster related information needs to be provided in NR and LTE for RAN sharing scenarios and made the following proposal:
Proposal: RAN2 to agree that in case of RAN sharing the ASN.1 signaling of the 1-bit flag (Option a) or PLMN list (Option b) in NR and LTE needs to allow both a common PLMN signaling and a per-PLMN specific signaling.
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