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1. Reason for Change
This pCR proposes a solution for the Key Issue #1 in MINT TR 24.811 “Notification of Disaster Condition to the UE”. This pCR analyses how to address various scenarios of failures in network beyond RAN and proposes solutions. 
2. Proposal

It is proposed to agree the following changes to 3GPP TS 24.811 v0.1.0.
* * * Change * * *

6.X
Solution #X: Indication of CN failure 

This solution addresses Key Issue #1 “Notification of Disaster Condition to the UE”. The solution proposes ways to notify the UE about failures in network nodes beyond NG-RAN. 
Typically, the networks have redundancy plans for core network functions. In the event of a failure, it may be possible for the network to carry on activities with the stand-by network functions. 
From a UE perspective, the next relevant network node beyond NG-RAN is the AMF where N1 interface terminates. In the event of failures in any other network nodes, the AMF can direct UEs over N1 interface using existing protocol signalling regarding next action (eg., implicit release of PDU sessions, deregistration). Hence the scenario relevant for minimization of service interruption would be a failure of AMF or the backhaul connection between AMF and NG-RAN (if NG-RAN is connected with only one AMF of the PLMN).  
6.X.1
Detailed description

The NG-RAN is informed of the failure in AMF or of a failure in backhaul connection by OAM entity. It is also possible that NG-RAN detects these failures on its own based on implementation logic.     
6.X.1.1 RAN with no network sharing configuration 

If the NG-RAN has no MOCN configuration, then it could shut down the system broadcast channel. UEs will not detect the cell any longer and will search for other cells. UEs will either find another NG-RAN which is not affected by AMF/backhaul failure or will detect out of coverage conditions to trigger PLMN search.  
6.X.1.2 RAN with network sharing configuration 

If there is a MOCN configuration for the NG-RAN, the potential solution to notify the UEs is to remove the affected PLMN IDs from broadcast information. The UEs from the affected PLMN will not conider this cell as suitable any longer. The changed broadcast information could be controlled by the network OAM for all affected NG-RAN in the AMF service area. 
However, there may also be scenarios where a dynamic change in broadcast information is not feasible. In these scenarios, the NG-RAN might need special handling to indicate to the UEs.  
6.X.1.3 Indication in RRC signalling 

If the broadcast information cannot be modified dynamically, the UEs from the affected PLMN will still consider the cell to be suitable and continue to camp there. The following call flow illustrates the case 
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Figure 6.x.1.3-1: Procedure for RRC indication of CN disaster condition to the UE
If the UE originates RRC signalling, NG-RAN is aware of the selected PLMN from UE’s uplink NAS signalling. The NG-RAN is also aware of the state of non-reachability for the intended AMF. The NG-RAN proceeds to perform RRCRelease with a new field indicating “disaster condition active” for UE’s selected PLMN. On reception of RRCRelease with this indication, the UE RRC layer performs normal processing of the message and also informs 5GMM layer about the “disaster condition active”. The UE then performs a PLMN search. 
6.X.2
Impacts on existing nodes and functionality
NG-RAN: New field in RRCRelease to indicate to UE about disaster condition for the selected PLMN 
