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1	Introduction 
In RAN#122, a number of proposals related to out-of-coverage in NPN were brought up [1], but not resolved, specifically:
· Whether to include PNI-NPN ID (e.g. CAG ID) in the RLF/HOF report.
· Which format (NID only or PLMN+NID) and how to include SNPN related ID in the RLF/HOF report
· Whether and how to introduce information reporting for OOC analysis involving NPN network
In the present paper we provide our view on these issues.
2   	Discussion
2.1 Motivation 
We first discuss the issue of OOC, as we believe once it is addressed, the answer to other issues will follow. 
As of now, there are two mechanisms to report OOC:
1. “noSuitableCellFound” in RLF-Report
2. “anyCellSelectionDetected” in MDT
We would like to emphasize that OOC is a major issue, when it occurs, which radically affects user experience. Therefore, if there are ways to address and mitigate this issue, it is important to implement them in the standards. 
Observation 1: OOC is a major issue which radically affects user experience.
In PLMN, though, there are no easy solutions to address OOC and therefore just a mere indication in RLF-Report that OOC has occurred, without any supplementary information, was appropriate. The assumption was that whatever measures an operator decides to take to address OOC would require time and effort, much bigger than what can be done with plain SON. 
This, however, may not necessarily be the case in NPN. In NPN, it is quite possible to a UE to end up in a situation where the operator has the infrastructure to provide coverage, but OOC occurs nevertheless because of the particular NPN configuration in that area. For example, a UE with “CAG-only indication” may be in an area where the operator has “regular” (i.e. non-CAG) infrastructure and therefore could resolve the issue with just network (re)configuration. 
Observation 2: unlike PLMN, in NPN, a UE with “CAG-only indication” may be OOC in an area where the operator has “regular” (i.e. non-CAG) infrastructure and therefore could resolve the issue with just network (re)configuration.
Therefore, we think that the issue is on the one hand rather serious and on the other hand, at least in some scenarios, can be relatively easily addressed, provided the operator receive relevant indication, e.g. via SON. 
Observation 3: the issue could be resolved via MDT, however MDT is almost never deployed. 
Proposal 1: to address the NPN OOC issue with relevant SON enhancements. 
2.2 Solutions 
Since the RLF-Report already supports OOC indication, the most natural way to address the issue is to extend it with relevant information. Obviously, a new report may be considered as well, but we don’t see any benefits in doing so while the standardization and implementation impact would be somewhat larger. 
Proposal 2: to extend the RLF-Report to cover NPN OOC scenario.
In order to decide which information would need to be added to the RLF-Report, let’s consider the scenario in more detail. In our view, the scenario is the following: the UE is in any cell selection state, however it has found a cell, which would otherwise be a suitable cell, but:
· this cell is a CAG cell that belongs to a PLMN which is equivalent to the registered PLMN but with no CAG-ID that is present in the UE's allowed CAG list being broadcasted, or
· this cell is not a CAG cell and the CAG-only indication in the UE is set, or
· this cell does not belong to a SNPN that is equal to the registered or selected SNPN of the UE in SNPN access mode.
The UE would set noSuitableCellFound indication in the RLF-Report, but the network cannot know if it was because of NPN access restrictions. Furthermore, in order to fix the issue, the network would need to know the information about the said cell. Therefore, our proposal is: upon T311 timer expiry (which is when the UE sets the noSuitableCellFound indication), if the UE found a cell which would otherwise be suitable, but is not considered so due to NPN restrictions, the UE sets in VarRLF-Report the information about that cell. 
Proposal 3: upon T311 timer expiry, if the UE found a cell which would otherwise be suitable, but is not considered so due to NPN restrictions, the UE sets in VarRLF-Report the information about that cell.
3	Conclusions and Proposals
Observation 1: OOC is a major issue which radically affects user experience.
Observation 2: unlike PLMN, in NPN, a UE with “CAG-only indication” may be OOC in an area where the operator has “regular” (i.e. non-CAG) infrastructure and therefore could resolve the issue with just network (re)configuration.
Observation 3: the issue could be resolved via MDT, however MDT is almost never deployed. 
Proposal 1: to address the NPN OOC issue with relevant SON enhancements. 
Proposal 2: to extend the RLF-Report to cover NPN OOC scenario.
Proposal 3: upon T311 timer expiry, if the UE found a cell which would otherwise be suitable, but is not considered so due to NPN restrictions, the UE sets in VarRLF-Report the information about that cell.
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