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Introduction
In the last RAN2 #123 meeting [1], the following agreements for SON/MDT in NPN are achieved:
	Agreements:
1	Include SNPN ID (list) in the logged MDT area configuration following RAN3 agreement to align with the future NPN evolution.
2	No new UE variables will be introduced for PNI-NPNs.
3	UE performs SNPN ID checking before transmitting the information for corresponding SON and MDT reports, upon the network requests for it.
4	Assuming ESNPN is supported, include a list of SNPN IDs in the logged MDT report.



Meanwhile, there are still some remaining issues below, and in this paper, we shall provide our further concerns for these.
	FFS1: Include UE CAG subscription information in the RLF/HOF report:
-	CAG subscription statues indication;
-	CAG-only indication.

FFS2: RAN2 to discuss whether and how to address the loss issue of logged MDT report when UE switches between SNPN and PN and then send RAN2 decision to RAN3.
-	Option 1: Introducing new variables for SNPNs;
-	Option 2: Storing only the collected MDT measurements report (UE deletes the MDT configuration as legacy);
-	Option 3: No enhancement is needed;

FFS3: RAN2 to discuss:
-	Whether and how to introduce information reporting for OOC analysis involving NPN network;
-	Whether and which to introduce other SON/MDT enhancements for NPN in this Release.



Discussion
UE CAG subscription information in the RLF/HOF report
One of remaining issues is whether to introduce UE CAG subscription in the RLF/HOF report. Since “Allowed CAG list” has been excluded during the last meeting, the rest options below could be further discussed in this meeting:
· Option 1: CAG subscription status indication (if the UE has subscription with any of the CAG IDs broadcast by the cell, and whether the UE only allowed to access CAG cells); 
· Option 2: CAG-only indication;
· Option 3: Other information, if any.
Some companies thought that introducing UE CAG subscription in RLF/HOF report might help the last serving NG-RAN node analyze possible problems, e.g. resource allocation issue. Actually, the last serving NG-RAN node has already stored UE CAG subscription information. A reference is as follows (clauses 9.3.3.45 in TS 38.413), where it specifies that Allowed PNI-NPN List (i.e. specific UE CAG subscription information) can be transferred from AMF to NG-RAN node.
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This IE contains information on allowed UE mobility in PNI-NPN including allowed PNI-NPNs and whether the UE is allowed to access non-CAG cells for each PLMN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Allowed PNI-NPN Item
	
	1..<maxnoofEPLMNs+1>
	
	

	>PLMN Identity
	M
	
	9.3.3.5
	

	>PNI-NPN Restricted
	M
	
	ENUMERATED (restricted, not-restricted, 
…)
	If set to “restricted”, indicates that the UE is not allowed to access non-CAG cells for this PLMN.

	>Allowed CAG List per PLMN
	
	1..<maxnoofAllowedCAGsperPLMN>
	
	

	>>CAG ID
	M
	
	9.3.3.43
	



	Range bound
	Explanation

	maxnoofEPLMNs+1
	Maximum no. of equivalent PLMNs plus one serving PLMN. Value is 16.

	maxnoofAllowedCAGsperPLMN
	Maximum number of CAGs per PLMN in UE’s Allowed PNI-NPN list. Value is 256.



As Allowed PNI-NPN List IE above, when PNI-NPN Restricted is set to “restricted”, it means that the UE is not allowed to access non-CAG cells for this PLMN, i.e. CAG-only indication. Besides, it also includes specific UE CAG subscription: PLMN ID and Allowed CAG List per PLMN. In other words, the last serving NG-RAN node already knows UE CAG subscription information before radio link failure occurs. Thus, the last serving NG-RAN node can associate UE CAG subscription and UE RLF report to analyze the issues. 
In addition, RAN2 has agreed that PNI-NPN (CAG) ID checking is NOT performed before sending the RLF/HOF report availability indication related to a PNI-NPN network, which means that there is no need to add additional CAG information in the RLF/HOF report.
Therefore, we think there is no need to introduce any UE CAG subscription in RLF/HOF report.
Observation 1: There is no strong motivation to introduce UE CAG subscription or CAG-only indication in RLF/HOF report.

Loss issue of logged MDT report
For MDT in NPN, one remaining issue is whether and how to address the loss issue of logged MDT report when UE switches between SNPN and PN. Based on the last meeting discussion, there are three solutions:
-	Option 1: Introducing new variables for SNPNs;
-	Option 2: Storing only the collected public network MDT measurements report, so upon returning back to the PN, the PN can fetch the MDT report (UE deletes the MDT configuration as legacy);
-	Option 3: No enhancement is needed;

For Option 1, it is beneficial for network side as the UE will have separate logging measurements for PN and SNPN. However, it may take up too much UE memory. For Option 2, it depends on the priority between logged measurements for PN and logged measurements for SNPN, which may need some views from operators. If there is no conclusion on the priority, we think the existing principle can be followed: UE deletes the previously stored logged MDT report after entering another network type and receiving corresponding logged MDT configuration.
For now, we prefer to Option 3, i.e. no enhancement.
Observation 2: For the loss issue of logged MDT report, the priority between logged measurements for PN and logged measurements for SNPN may need to be clarified.

Out Of Coverage (OOC) for NPN
Another open issue is whether and which information listed above can be introduced for OOC analysis involving NPN network. Based on the last meeting discussion, there are three solutions:
-	Option 1: UE access mode;
-	Option 2: OOC cause (e.g., whether due to weak coverage or due to cell being barred);
-	Option 3: SNPN OOC indication (e.g. in RA report, or CEF report, or new report);
Before discussing the SON enhancement for OOC, we can review the solution of OOC indication for PN in existing specifications. For RLF report, “noSuitableCellFound” will be set to true by the UE when the T311 expires due to radio link failure or handover failure. For logged MDT report, “anyCellSelectionDetected” is set by UE to indicate the detection of no suitable or no acceptable cell found.
Furthermore, RAN2 has agreed to introduce SNPN ID in RLF report and logged MDT report. That is, for the SNPN OOC analysis, the RLF report and logged MDT report contain both the OOC indication and SNPN ID. We consider that the following agreed combinations can be used to analyze OOC issue for NPN network. In summary, we do not think new information is needed.
· RLF report: “noSuitableCellFound” + SNPN ID
· MDT report: “anyCellSelectionDetected” + SNPN ID
Observation 3: Existing information can be already used to indicate OOC for NPN.
Conclusion
In this contribution, we give our further opinions for remaining issues for SON/MDT in NPN based on RAN 2 aspects. We have the following observations:
Observation 1: There is no strong motivation to introduce UE CAG subscription or CAG-only indication in RLF/HOF report.
Observation 2: For the loss issue of logged MDT report, the priority between logged measurements for PN and logged measurements for SNPN may need to be clarified.
Observation 3: Existing information can be already used to indicate OOC for NPN.
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