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1	Introduction 
The issue of out-of-coverage in NPN has been discussed for a number of meetings, till finally RAN2#123bis have agreed to “Consider to introduce enhancements for OOC analysis involving NPN network.” as captured in the meeting minutes.
In the present contribution we discuss the issue in detail.
2   	Discussion
The motivation for SON enhancements to facilitate out-of-coverage (OOC) analysis involving NPN networks is fairly obvious and since it has been already acknowledged by RAN2 that such enhancements are beneficial, we do not intend to spend more time on the motivation aspects.
Observation 1: RAN2#123bis acknowledged the issue of SON enhancements to facilitate OOC analysis involving NPN networks.
Several concrete proposals to address the issue have been brought up so far [1]. Specifically, the proposals advocate for inclusion of the following information in RLF/HOF report:
a) UE access mode;
b) OOC cause (e.g., whether due to weak coverage or due to cell being barred);
c) SNPN OOC indication (e.g. in RA report, or CEF report, or new report).
Note: in our understanding, c) is essentially equivalent to b). 
Before proceeding to discuss the details of these proposals we would like to address the technical arguments raised in RAN2#123bis against NPN OOC enhancements, which essentially boil down to [1]: “For RLF report, if CAG-only indication is included in the RLF report, the network can analyze the reason for out-of-coverage based on this indication and noSuitableCellFound indication.”
There are two issues with this argumentation:
· CAG-only RLF indication hasn’t been agreed, and
· Even if it is agreed, CAG-only indication would only cover one out of multiple possible NPN OCC cases – the other cases, for example when non-CAG-only UE cannot access a cell due to NPN restrictions would still need to be addressed.
Observation 2: even if CAG-only indication in RLF Report is introduced, it would not cover all the cases of NPN OOC.
In our view, amongst the proposals brough up so far, the most important one is the OOC cause, which would allow the network receiving the RLF report to differentiate between an RLF due to coverage issues from an RLF report due to NPN restrictions. 
Observation 3: OOC cause, which would allow the network receiving the RLF report to differentiate between an RLF due to coverage issues from an RLF report due to NPN restrictions, is the most important enhancement to consider.
Such enhancement would actually be rather simple to standardize and trivial to implement. As of now, when T311 expires, indicating that the UE failed to find a suitable cell, the UE logs noSuitableCellFound in the VarRLF-Report.
According to clause 4.5 in TS 38304, there are two very different reasons a UE may have failed to find a suitable cell:
1. The cell selection criteria are not fulfilled, or
1. Allowed CAG list in the UE for that PLMN does not include a CAG-ID broadcast by the cell for that PLMN;
The RLF indication noSuitableCellFound was introduced when there was only the first reason (cell selection criteria not fulfilled), however now that there is also the CAG restriction reason, when the network receives an RLF report with noSuitableCellFound indication it wouldn’t know the reason and therefore would not be able to take action to address the OOC issue. 
Observation 4: when the network receives and RLF report with noSuitableCellFound indication it wouldn’t know the reason and therefore would not be able to take action to address the OOC issue.
The solution is simple – RAN2 should introduce an additional RLF report indication, e.g. “noSuitableCellFoundDueToCAG” (the name of course can be discussed).
Proposal 1: introduce an additional indication in RLF report, e.g. “noSuitableCellFoundDueToCAG”.
Other SON enhancements for NPN OOC can also be discussed, but the most important one is the OOC cause indication. 
3	Conclusions and Proposals
Observation 1: RAN2#123bis acknowledged the issue of SON enhancements to facilitate OOC analysis involving NPN networks.
Observation 2: even if CAG-only indication in RLF Report is introduced, it would not cover all the cases of NPN OOC.
Observation 3: OOC cause, which would allow the network receiving the RLF report to differentiate between an RLF due to coverage issues from an RLF report due to NPN restrictions, is the most important enhancement to consider.
Observation 4: when the network receives and RLF report with noSuitableCellFound indication it wouldn’t know the reason and therefore would not be able to take action to address the OOC issue.
Proposal 1: introduce an additional indication in RLF report, e.g. “noSuitableCellFoundDueToCAG”.
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