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[bookmark: _Ref165266342]Introduction
[bookmark: OLE_LINK18]Currently, the data collection enhancement in NR for SON/MDT purpose is only supported in the PLMN scenario while that in the NPN scenario is not supported. In R18, the SON/MDT enhancement for NPN is to be supported for the network optimization. The agreements achieved in RAN2#120 meeting on the SON/MDT enhancement for NPN scenario are as follows [1]: 
Agreements:
1	PNI-NPN (CAG) ID checking is NOT performed before sending the RLF/HOF report availability indication related to a PNI-NPN network.
2	PNI-NPN (CAG) ID checking is NOT performed before sending the logged MDT availability indication related to a PNI-NPN network.
3	Details of the checking of NPN IDs (e.g., Proposal 1 of R2-2212643) are FFS.
4	Introduce SNPN ID (e.g., NID) to RLF/HOF report. Details of how to introduce it are FFS.
 
Postponed:
Proposal 3.1: Introduce SNPN ID (e.g., NID) into logged MDT configuration. Details of logged MDT configurations for SNPNs are FFS.
Proposal 3.2: Introduce CAG ID into logged MDT configuration. Details of logged MDT configurations with CAG IDs are FFS.
FFS: Introduce SNPN ID to logged MDT report. 
[bookmark: OLE_LINK12]FFS: Introduce PNI-NPN ID to RLF/HOF report. Details of how to introduce it are FFS.
FFS: Introduce PNI-NPN ID (e.g., CAG ID) to logged MDT report. Details of how to introduce it are FFS.
FFS: Discuss whether to introduce of new NPN specific variables for PNI-NPNs.
FFS: Discuss whether to introduce of new NPN specific variables for SNPNs.
In this contribution, we provide our considerations on the remaining issues for the SON/MDT enhancement in NPN scenario.
[bookmark: OLE_LINK4][bookmark: OLE_LINK8][bookmark: OLE_LINK6][bookmark: OLE_LINK3]Discussion
1.1 SON enhancement for NPN
FFS: Introduce PNI-NPN ID to RLF/HOF report. 
Currently, UE is allowed to mobile between the public cell and CAG cell. As the cell identity is uniquely per PLMN, per SNPN and per PNI-NPN, in order to uniquely identify the cell identities in the RLF report for PNI-NPNs so that the network can have more accurate analysis and optimization for the radio link failure on the specific network, we propose that UE can include the CAG-ID into the RLF/HOF report.
Proposal1: RAN2 agrees to introduce the CAG ID into the RLF/HOF report.
Introduce SNPN ID (e.g., NID) to RLF/HOF report. Details of how to introduce it are FFS.
[bookmark: OLE_LINK14]RLF-Report-r16 ::=                   CHOICE {
    nr-RLF-Report-r16                    SEQUENCE {
<omit>
        previousPCellId-r16                  CHOICE {
            nrPreviousCell-r16                   CGI-Info-Logging-r16,
            eutraPreviousCell-r16                CGI-InfoEUTRALogging
        }                                                                    OPTIONAL,
        failedPCellId-r16                    CHOICE {
            nrFailedPCellId-r16                  CHOICE {
                cellGlobalId-r16                     CGI-Info-Logging-r16,
                pci-arfcn-r16                        PCI-ARFCN-NR-r16
            },
            eutraFailedPCellId-r16           CHOICE {
                cellGlobalId-r16                 CGI-InfoEUTRALogging,
                pci-arfcn-r16                    PCI-ARFCN-EUTRA-r16
            }
        },
        reconnectCellId-r16                  CHOICE {
            nrReconnectCellId-r16                CGI-Info-Logging-r16,
            eutraReconnectCellId-r16             CGI-InfoEUTRALogging
        }                                                                                        OPTIONAL,
        timeUntilReconnection-r16            TimeUntilReconnection-r16                           OPTIONAL,
        reestablishmentCellId-r16            CGI-Info-Logging-r16                                OPTIONAL,
        timeConnFailure-r16                  INTEGER (0..1023)                                   OPTIONAL,
        timeSinceFailure-r16                 TimeSinceFailure-r16,
        connectionFailureType-r16            ENUMERATED {rlf, hof},
        rlf-Cause-r16                        ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,
                                                         beamFailureRecoveryFailure, lbtFailure-r16,
                                                         bh-rlfRecoveryFailure, t312-expiry-r17, spare1},
        locationInfo-r16                     LocationInfo-r16                                    OPTIONAL,
        noSuitableCellFound-r16              ENUMERATED {true}                                   OPTIONAL,
        ra-InformationCommon-r16             RA-InformationCommon-r16                            OPTIONAL,
        ...,
<omit>
}
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
From the signalling structure above [2], we can note there are multiple places referring to the IE CGI-Info-Logging-r16 need the additional of NID. But as there is no extension mechanism in the IE CGI-Info-Logging-r16, the only way is to have the additional of NID in the nr-RLF-Report-r16. Furtherly, as UE is only allowed to mobile within a registered SNPN, to save the signalling overhead, we can introduce the only one NID into nr-RLF-Report-r16 which can be applied for the multiple IEs, i.e. previousPCellId-r16, failedPCellId-r16, reconnectCellId-r16, reestablishmentCellId-r16.
Proposal 2: Introduce one SNPN ID (e.g. NID) into the RLF report which is applied for multiple IEs, i.e. previousPCellId-r16, failedPCellId-r16, reconnectCellId-r16, reestablishmentCellId-r16.
1.2 MDT enhancement for NPN
FFS: Introduce SNPN ID (e.g., NID) into logged MDT configuration.
FFS: Introduce SNPN ID to logged MDT report.
In RAN2#119-e meeting, it was agreed that RAN2 will focus on R16 NPN functionality as baseline for R18 SONMDT [3]. For SNPN scenario, as UE is only allowed to mobile within the registered SNPN in R16, RAN3 agreed to only focus on the MDT measurements collection in registered SNPN in R18, as quoted below [4]. As such, there is no need to introduce SNPN ID (e.g. NID) into logged MDT configuration and logged measurement information.
RAN3 to focus on the following use case for SNPN and to continue discussions on how to address MDT Area Scope for specific cells or TAs of an SNPN:
· Use Case 3: Enable collection of MDT measurements in the SNPN where the UE is registered. 
Observation 1: In R18, RAN3 agreed to focus on the MDT measurement collection in registered SNPN.
Proposal 3: No need to introduce the SNPN ID (e.g. NID) into logged MDT area configuration.
Proposal 4: No need to introduce the SNPN ID (e.g. NID) into logged MDT report.
FFS: Introduce CAG ID into logged MDT configuration.
FFS: Introduce PNI-NPN ID (e.g., CAG ID) to logged MDT report. 
For the PNI-NPN scenario, RAN3 agreed to support the MDT measurement collection in specific PNI-NPNs and introduce the CAG ID list into the logged MDT configuration, as follows [4]. Therefore, we can conclude to introduce the CAG ID into the logged MDT configuration to align with RAN3 progress. And to assist the network to analyse the specific PNI-NPN network more accurately, the CAG ID can be included in the logged MDT report.
The use cases RAN3 should support are:
Use Case 1: Enhanced area scope information should allow collection of MDT measurements in specific PNI-NPNs, i.e. MDT measurements should be collected only within specific CAGs. 
Use Case 2: Enhanced area scope information should allow collection of MDT measurements both in specific PNI-NPNs (i.e. in specific CAGs) and in public network areas (e.g. specific PN cells, TAIs, etc.). 
Agree to the addition of a CAG list inside and outside the current choice structure for the MDT Area Scope.
Observation 2: RAN3 agreed to introduce CAG ID into logged MDT area configuration
Proposal 5: RAN2 agrees to introduce the CAG ID into the logged MDT area configuration.
Proposal 6: RAN2 agrees to introduce the CAG ID into the logged MDT report.
1.3 Other issues
FFS: Discuss whether to introduce of new NPN specific variables for PNI-NPNs.
FFS: Discuss whether to introduce of new NPN specific variables for SNPNs.
For the RLF/HOF report, every time when UE initiates the RLF information recording, UE will clear the information included in VarRLF-Report, as quoted below [2].
The UE shall determine the content in the VarRLF-Report as follows:
1>	clear the information included in VarRLF-Report, if any;
1>	set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);
As for the logged MDT, when the UE switches between PLMN and SNPN, it needs to deregister from the old network first. In this case, the logged MDT configuration and the logged measurements information for the old network in UE variables will be deleted, allowing the UE to record new ones for the new network, as specified in TS 38.331 quoted below. In the case of switching between PLMN and PNI-NPN, if they are the equivalent networks and in the MDT PLMN list (if any), the logging information in both PLMN and PNI-NPN will be reported to the same TCE, and there is no need to have separate UE variables for this case. Otherwise, the UE variables will be cleared upon receiving the new logged MDT configurations, as specified in TS 37.320 quoted below.
TS 38.331
The UE shall initiate the procedure upon receiving a logged measurement configuration in another RAT. The UE shall also initiate the procedure upon power off or upon deregistration.
The UE shall:
1>	stop timer T330, if running;
1>	if stored, discard the logged measurement configuration as well as the logged measurement information, i.e. release the UE variables VarLogMeasConfig and VarLogMeasReport.
TS 37.320:
In case the new PLMN that does not belong to the MDT PLMN list provides a logged measurement configuration any previously configured logged measurement configuration and corresponding log are cleared and overwritten without being retrieved.
Based on the analysis above, when the UE switches between NPN and PLMN, there is no co-existence issue for logging. Therefore, there is no need to introduce new NPN-specific variables for SNPN or PNI-NPN.
Proposal 7: No need to introduce the new NPN specific variables for PNI-NPNs and SNPNs.
OOC indication for NPN
Currently, if there is no suitable cell to camp on, UE will enter to any cell selection state, and provide the OOC indication to network (e.g. anyCellSelectionDetected, noSuitableCellFound) to identify the coverage hole. In NPN, UE operating in SNPN access mode or with CAG-only indication can only camp on the cell which belongs to SNPN or UE allowed CAG ID during the mobility in IDLE/INACTIVE/CONNECTED mode. Otherwise, UE will enter to any cell selection state. In other words, a UE may experience the out of coverage situation due to the access mode. In order to identify the coverage hole in NPN, the OOC indication should be supported for NPN and UE can report the NPN access mode for the OOC analysis.
Observation3: UE may experience the OOC situation due to the limited access mode.
Proposal 8: UE access mode (e.g. SNPN access mode or with CAG-only indication) can be reported to network for the OOC analysis.
Conclusions
During the discussion above, we have the following observations and proposals:
Proposal1: RAN2 agrees to introduce the CAG ID into the RLF/HOF report.
Proposal 2: Introduce one SNPN ID (e.g. NID) into the RLF report which is applied for multiple IEs, i.e. previousPCellId-r16, failedPCellId-r16, reconnectCellId-r16, reestablishmentCellId-r16.
Observation 1: In R18, RAN3 agreed to focus on the MDT measurement collection in registered SNPN.
Proposal 3: No need to introduce the SNPN ID (e.g. NID) into logged MDT area configuration.
Proposal 4: No need to introduce the SNPN ID (e.g. NID) into logged MDT report.
Observation 2: RAN3 agreed to introduce CAG ID into logged MDT area configuration
Proposal 5: RAN2 agrees to introduce the CAG ID into the logged MDT area configuration.
Proposal 6: RAN2 agrees to introduce the CAG ID into the logged MDT report.
Proposal 7: No need to introduce the new NPN specific variables for PNI-NPNs and SNPNs.
Observation3: UE may experience the OOC situation due to the limited access mode.
Proposal 8: UE access mode (e.g. SNPN access mode or with CAG-only indication) can be reported to network for the OOC analysis.
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