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Introduction

Solution#12 and Solution#22 in 24.811 have an Editor’s Note

Editor’s Note: Handling of CAG cells and CAG supporting UE in the PLMN without Disaster condition is FFS.
This discussion paper analyses various scenarios how CAG capable UEs can roam on CAG/non-CAG cells offering disaster roaming. 
Discussion 

A PNI-NPN network deployment refers to a private 5G network within a PLMN. This is typically a private network within a campus like a factory or a power plant. The CAG identifiers broadcast by the cell enable UEs configured as members of this closed access group to evaluate suitability and select the cell. Non-member UEs are prevented from availing normal service on CAG cells. It can be argued that a PLMN offering disaster roaming may not want to open up these private cells for disaster roaming. These PLMNs could offer disaster roaming using non-CAG cells that provide overlapping coverage. 
However a counter argument could be that since these CAG cells are part of a PLMN and are required to support emergency services, it may have the capability to offer disaster roaming services. This discussion paper analyses the requirement on CAG cells to indicate that they offer disaster roaming services and the  requirement on UEs performing a PLMN selection to consider such cells for disaster roaming.  

There are four cases with different combinations of CAG support in UE and the gNB. 

Case 1-1: Non-CAG UE  in a non-CAG cell of disaster roaming PLMN

This is the normal case and no special handling is required. 

Case 1-2: Non-CAG UE in a CAG cell of disaster roaming PLMN  

A CAG cell broadcasts CAG-ID and cellReservedForOtherUse field is set to a value “true”. A non-CAG UE considers such a cell as barred for cell selection. Since the CAG cell is part of a PLMN, there is a possibility that it can be configured to provide disaster roaming service for some other PLMNs. A non-CAG UE performing a PLMN search for disaster roaming finds a CAG cell of another PLMN offering disaster roaming (using a solution to KI#3). The indication that a CAG cell is offering disaster roaming (specifically, if the cell is using a broadcast method the presence of disaster roaming information) can trigger the non-CAG UE to adopt a special behaviour in treating the access restriction indicated by cellReservedForOtherUse. 
Observation 1: The broadcast indication for disaster roaming is independent of any CAG identifiers broadcast by the cell. 
Observation 2: According to the current specifications, a non-CAG UE would consider a CAG cell broadcasting cellReservedForOtherUse set to True as barred. A deviation from this behaviour is required to enable a non-CAG UE to consider a CAG cell as suitable for disaster roaming.
Proposal 1: A CAG cell may also broadcast disaster roaming indications if configured by the PLMN. 

Proposal 2: When peforming a PLMN selection for disaster roaming, a non-CAG UE ignores the cellReservedForOtherUse access restriction broadcast by a CAG cell of  the PLMN offering disaster roaming if it is indicating accessibility for UEs from PLMN with disaster condition. 
Case 2-1: CAG UE in a Non-CAG Cell of disaster roaming PLMN 

A UE supporting CAG can select a non-CAG cell if it does not have CAG Information list associated with that PLMN ID. Since disaster roaming is offered by a PLMN normally forbidden to the UE, it is reasonable that UE may not be configured with a CAG Information list for the disaster roaming PLMN. Hence no additional handling is required to enable a CAG UE to select a non-CAG cell for disaster roaming. 

Observation 3: A CAG UE does not require any additional configuration to select a non-CAG cell for disaster roaming. 

Case 2-2: CAG UE in a CAG cell of disaster roaming PLMN    

In the current PLMN selection requirements, a CAG UE does not consider a CAG cell as suitable if the CAG-ID broadcast by the cell is not provisioned in UE’s “Allowed list of CAG identifiers”. Even if a CAG cell is offering disaster roaming, this condition can forbid the CAG UE from selecting the CAG cell. 

Observation 4: A relaxation of condition for cell selection is required if the CAG UE is selecting a CAG cell for disaster roaming. 

Proposal 3: When performing a PLMN selection for disaster roaming, a CAG UE treats the CAG cell as a normal (non-CAG) cell if the cell is indicating accessibility for UEs from PLMNs with disaster condition. 

Conclusion

There are changes required to enable UEs supporting CAG to obtain disaster roaming service and to enable CAG cells to provide disaster roaming. The contributions C1-211061 and C1-211063 implement these proposals and resolve the Editor’s Notes in solutions #12 and #22 of TR 24.811 v0.2.0. 
