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1. [bookmark: _Ref165266342]Introduction
According to the open issue list [1], the following issues NPN should be further discussed.
	Open issue#1: MHI, CEF, RA report enhancements for NPN
=>	Consider MHI, CEF and RA report enhancements for NPN networks in Rel-18. Similar conclusions should be reached rapidly and repetitive discussions should be avoided.

Open issue#2: OOC details for NPN
=>	Consider to introduce enhancements for OOC analysis involving NPN network.


Open issue#3: SNPN id details for RLF/HOF report (considering ESNPN)
FFS: Waiting for RAN3 related progress: Proposal 2: RAN2 to discuss whether ESNPN can be applied to RLF/HOF report besides the Logged MDT:
-	Option 1: Limit RLF/HOF record and report to the registered SNPN, one nid is enough;
-	Option 2: ESNPN is supported for RLF/HOF report, and separate nid(s) may need in the RLF/HOF report to identify the other part of SNPN IDs for different usage, together with the different PLMN ID part in e.g. previousPCellId-r16, failedPCellId-r16, reconnectCellId-r16 and reestablishmentCellId-r16.

Open issue#4: RAN2 impacts due to the scenario of UE mobility among different SNPNs (i.e. ESNPN)



In this contribution, we will discuss these open issues one by one and give our proposals.
2. Discussion
Open issue#1: MHI, CEF, RA report enhancements for NPN
According to current RRC specification, PLMN ID checking is needed before sending CEF availability indication and sending the CEF report, the related description is excerpted as follows. So in order to introduce CEF report enhancement for NPN, SNPN ID checking is needed before sending CEF availability indication and sending the CEF report.
	PLMN ID checking before sending CEF availability indication:
<irrelevant part is omitted>
[bookmark: _Hlk97820545]2>	if the UE has connection establishment failure or connection resume failure information available in VarConnEstFailReport or VarConnEstFailReportList and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport or in at least one of the entries of VarConnEstFailReportList:
3>	include connEstFailInfoAvailable in the RRCSetupComplete message;
<irrelevant part is omitted>
PLMN ID checking before sending CEF report:
<irrelevant part is omitted>
1>	if connEstFailReportReq is set to true and the UE has connection establishment failure or connection resume failure information in VarConnEstFailReport or VarConnEstFailReportList and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport or in at least one of the entries of VarConnEstFailReportList:
2>	set timeSinceFailure in VarConnEstFailReport to the time that elapsed since the last connection establishment failure or connection resume failure in NR;
2>	set the connEstFailReport in the UEInformationResponse message to the value of connEstFailReport in VarConnEstFailReport;
2>	if the UE supports multiple CEF report:
3>	for each connEstFailReport in the connEstFailReportList in VarConnEstFailReportList:
4>	set timeSinceFailure to the time that elapsed since the associated connection establishment failure or connection resume failure in NR;
2>	for each connEstFailReport in the connEstFailReportList in the UEInformationResponse message, set the value to the value of connEstFailReport in VarConnEstFailReport in VarConnEstFailReportList;
2>	discard the connEstFailReport from VarConnEstFailReport and VarConnEstFailReportList upon successful delivery of the UEInformationResponse message confirmed by lower layers;
<irrelevant part is omitted>


Proposal 1: SNPN ID checking is needed before sending CEF availability indication and sending the CEF report.
Regarding to RA report, according to the current specification, PLMN ID checking is needed before sending the RA report. Similarly, SNPN ID checking is needed before sending the RA report to support RA report enhancement for NPN.
	PLMN ID checking before sending RA report:
<irrelevant part is omitted>
1>	if ra-ReportReq is set to true and the UE has random access related information available in VarRA-Report and if the RPLMN is included in plmn-IdentityList stored in VarRA-Report:
2>	set the ra-ReportList in the UEInformationResponse message to the value of ra-ReportList in VarRA-Report;
2>	discard the ra-ReportList from VarRA-Report upon successful delivery of the UEInformationResponse message confirmed by lower layers;
<irrelevant part is omitted>


Proposal 2: SNPN ID checking is needed before sending the RA report.
In our understanding, MHI report is used to indicate the NW the cell information (including cell ID and time spent in the cell) that has been previously visited. cgi-Info or pci-arfcn can uniquely identify a cell regardless of whether the cell is a public cell or private cell, so we think NPN related information (e.g., NPN ID) does not need to be included in MHI report.
Proposal 3: NPN related information (e.g., NPN ID) is not included in MHI report.
Open issue#2: OOC details for NPN
OOC analysis for NPN including RLF/HOF report and logged MDT report for out-of-coverage analysis. For logged MDT report, according to the legacy mechanism, UE includes anyCellSelectionDetected in the report if there is no suitable or no acceptable cell found. This indication is sufficient for out-of-coverage analyses since the network will consider there is a coverage hole only if all the UEs (including NPN-capable UE and non-NPN-capable UE) report anyCellSelectionDetected indication. Therefore, information for OOC analysis involving NPN in MDT report is not needed.
Proposal 4: For MDT report, information for OOC analysis involving NPN is not needed.
Based on proposal 4 above, we only consider the enhancement for OOC analysis involving NPN network in RLF report. In order to let the NW perform OOC analysis involving NPN network, there are three candidate solutions based on the post#123bis email discussion [2]
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).
According to the current mechanism of RLF report, noSuitableCellFound will be included in RLF report if no suitable cell is found when the T311 expires. However, the NW does not know the reason why UE cannot find a suitable cell, e.g., the cell detected is weak or due to cell being barred or due to network restriction (i.e., the network identity of the cell broadcast does not match the network that UE is allowed to access). So we think reporting OOC causes is useful for OOC analysis for NPN.
Proposal 5: OOC cause (e.g., the cell detected is weak, due to cell being barred or due to network restriction) is included in RLF report.
Open issue#3: SNPN id details for RLF/HOF report (considering ESNPN)
Next, whether and what SNPN ID should be included in RLF report to the NW should be discussed. It is not clear to us how the NW uses SNPN ID report by UE since CGI can clearly identify a cell. So ESNPN is only used for SNPN ID checking before sending the available indication and RLF report, but does not need to be sent to the NW. The detail of the procedure SNPN checking is as follows. UE stores ESNPN (including PLMN ID and NID) when determining the content in snpn-IdentityList in VarRLF-Report, if the PLMN and NID stored in VarRLF-Report match the current registered SNPN, UE can send available indication and RLF report to the NW.
Proposal 6: SNPN ID does not need to be sent to the NW. 
Open issue#4: RAN2 impacts due to the scenario of UE mobility among different SNPNs (i.e. ESNPN)
According to [At123bis][654] email [3], this issue is related RAN2 impact of recording logged MDT report due to UE mobility among different SNPNs. In our understanding, UE follows the areaConfiguration to log measurement results. The details are excerpted from running CR for NPN. Even if UE moves among different SNPNs, there is no impact on UE behavior in performing the logging.
	While T330 is running and SDT procedure is not ongoing, the UE shall:
<irrelevant part is omitted>
3>	if the UE is in camped normally state on an NR cell and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
4>	if areaConfiguration is not included in VarLogMeasConfig; or
4>	if the serving cell is part of the area indicated by areaConfig in areaConfiguration in VarLogMeasConfig, or if one of the CAG IDs of the serving cell is included in cagConfigList in VarLogMeasConfig, or if one of the NID IDs of the serving cell is included in nidConfigList in VarLogMeasConfig:
5>	perform the logging at regular time intervals, as defined by the loggingInterval in the VarLogMeasConfig;
2>	else if the reportType is set to eventTriggered, and eventType is set to outOfCoverage:
3>	perform the logging at regular time intervals as defined by the loggingInterval in VarLogMeasConfig only when the UE is in any cell selection state;
3>	upon transition from any cell selection state to camped normally state in NR:
4>	if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport; and
4>	if areaConfiguration is not included in VarLogMeasConfig or if the current camping cell is part of the area indicated by areaConfig of areaConfiguration in VarLogMeasConfig, or if one of the CAG IDs of the current camping cell is included in cagConfigList in VarLogMeasConfig:
5>	perform the logging;
2>	else if the reportType is set to eventTriggered and eventType is set to eventL1:
3>	if the UE is in camped normally state on an NR cell and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
4>	if areaConfiguration is not included in VarLogMeasConfig; or
4>	if the serving cell is part of the area indicated by areaConfig in areaConfiguration in VarLogMeasConfig, or if one of the CAG IDs of the serving cell is included in cagConfigList in VarLogMeasConfig, or if one of the NID IDs of the serving cell is included in nidConfigList in VarLogMeasConfig;
5>	perform the logging at regular time intervals as defined by the loggingInterval in VarLogMeasConfig only when the conditions indicated by the eventL1 are met;
<irrelevant part is omitted>


Proposal 7. There is no RAN2 impact due to the scenario of UE mobility among different SNPNs (i.e. ESNPN).
3. Conclusions
[bookmark: _Toc502437832]Based on the analyses given above, we have the following proposals:
Proposal 1: SNPN ID checking is needed before sending CEF availability indication and sending the CEF report.
Proposal 2: SNPN ID checking is needed before sending the RA report.
Proposal 3: NPN related information (e.g., NPN ID) is not included in MHI report.
Proposal 4: For MDT report, information for OOC analysis involving NPN is not needed.
Proposal 5: OOC cause (e.g., the cell detected is weak, due to cell being barred or due to network restriction) is included in RLF report.
Proposal 6: SNPN ID does not need to be sent to the NW. 
Proposal 7. There is no RAN2 impact due to the scenario of UE mobility among different SNPNs (i.e. ESNPN).
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