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Introduction
In the last RAN2 #123 meeting [1], the following agreements for SON/MDT in NPN are achieved:
	Agreement:
1	Not introducing any enhancements to address the loss issue of logged MDT report when UE switches between SNPN and PN due to limited time.



Meanwhile, there are still some remaining issues which not been aligned in R18:
	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.

FFS: Proposal 3	Enhance the logged MDT report with cell type indication (e.g., NPN cell) as part of the measurement results. Regarding how to include the indication, 
-	Option 1: Registered SNPN ID in which all the logged MDT entries recording occurred inside each entry of logMeasInfoList;
-	Option 2: ESNPN list outside the logMeasInfoList;
-	Option 3: All registered SNPN IDs in which all the logged MDT entries occurred as a list (without duplication) outside the logMeasInfoList.
-	Option 4: Logging a flag in neighbor cells measurements in logged MDT report indicating that the cell is an NPN cell.

FFS: 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.



In this paper, we shall provide our further concerns for these.
Discussion
RLF/HOF report for ESNPN
One of remaining issues is whether ESNPN can be applied to RLF/HOF report. Since NID was agreed to introduce in RLF/HOF report during the previous RAN2 meeting, we should further consider whether NID is enough for logging purpose in the case of ESNPN. In other words, we should clarify whether PLMN ID in the RLF report and NIDs can accurately represent the SNPN IDs.
The SNPN ID is an identifier of an SNPN comprising of a PLMN ID and an NID combination. For ESNPN, SNPN ID List may contain different PLMN IDs. In current specification TS 38.331, CGI-Info-Logging IE in the RLF report is used to indicate the NR Cell Global Identifier as follows:
[bookmark: _Toc60777195][bookmark: _Toc146781242]–	CGI-Info-Logging
The IE CGI-Info-Logging indicates the NR Cell Global Identifier (NCGI) for logging purposes (e.g. RLF report), the globally unique identity, and the TAC information of a cell in NR.
CGI-Info-Logging information element
-- ASN1START
-- TAG-CGI-INFO-LOGGING-START

CGI-Info-Logging-r16 ::=     SEQUENCE {
    plmn-Identity-r16                    PLMN-Identity,
    cellIdentity-r16                     CellIdentity,
    trackingAreaCode-r16                 TrackingAreaCode               OPTIONAL
}

-- TAG-CGI-INFO-LOGGING-STOP
-- ASN1STOP
	CGI-Info-Logging field descriptions

	cellIdentity
Unambiguously identify a cell within the context of the PLMN. It belongs the first PLMN-IdentityInfo IE of PLMN-IdentityInfoList in SIB1.

	plmn-Identity
Identifies the PLMN of the cell for the reported cellIdentity: the first PLMN entry of plmn-IdentityList (in SIB1) in the instance of PLMN-IdentityInfoList that contained the reported cellIdentity.

	trackingAreaCode
Indicates Tracking Area Code to which the cell indicated by cellIdentity field belongs.




We can see from the above, PLMN ID in the RLF report is the first PLMN entry of plmn-IdentityList (in SIB1), which may not be related to each NID. That is, legacy CGI may not match SNPN information. Therefore, we consider the SNPN ID (PLMN ID + NID) needs to be introduced in previousPCellId-r16, failedPCellId-r16, reconnectCellId-r16 and reestablishmentCellId-r16 IE in RLF report to identify the SNPN in the case of ESNPN.
Proposal 1: There is a need to introduce SNPN ID (PLMN ID + NID) in RLF report for ESNPN.
Logged MDT report for ESNPN
For MDT in NPN, RAN2 has agreed to introduce a list of SNPN IDs in the logged MDT report. One remaining issue is how to include the SNPN ID List in the logged MDT report. Based on the last meeting discussion, there are three solutions:
[bookmark: _Hlk149246735]-	Option 1: Registered SNPN ID in which all the logged MDT entries recording occurred inside each entry of logMeasInfoList;
-	Option 2: ESNPN list outside the logMeasInfoList;
-	Option 3: All registered SNPN IDs in which all the logged MDT entries occurred as a list (without duplication) outside the logMeasInfoList.
-	Option 4: Logging a flag in neighbor cells measurements in logged MDT report indicating that the cell is an NPN cell.
For Option 1, it can accurately identify each SNPN ID for ESNPN, although it may cause some signalling overhead in some corner cases. For Option 3, it is another representation method which has same effect and signalling overheads as Option1. For Option 2it cannot accurately identify each SNPN ID, since the UE may record multiple logged MDT reports in the same SNPN. For Option4, it is just an implicit indication which cannot identify a specific SNPN ID. 
However, the RAN2 has agreed SNPN ID checking is needed before sending the availability indication for logged MDT reports. In other words, SNPN IDs should be clarified in the logged MDT report. So in our view, Option 2 and Option 4 are not reasonable, and Option 1 seems clearer than Option 2.
Proposal 2: Registered SNPN ID in which all the logged MDT entries recording occurred inside each entry of logMeasInfoList.
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 RAN#123b 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 CCO, we should clarify the solution of CCO indication for PN in existing specification. For RLF report, “anyCellSelectionDetected” 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 that 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 CCO indication and SNPN ID. We consider that the following agreed combined information can be used to analyse CCO issue for NPN network without introducing any additional enhancements.
· RLF report: “noSuitableCellFound” + SNPN ID
· MDT report: “anyCellSelectionDetected” + SNPN ID
Proposal 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.
Proposal 1: There is a need to introduce SNPN ID (PLMN ID + NID) in RLF report for ESNPN.
Proposal 2: Registered SNPN ID in which all the logged MDT entries recording occurred inside each entry of logMeasInfoList.
Proposal 3: Existing information can be already used to indicate OOC for NPN.
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