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At RAN2#120-e meeting, the following agreements and remaining issues were made [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 R2-2211354) are FFS.
4	Introduce SPNP ID (e.g., NID) to RLF/HOF report. Details of how to introduce it are FFS.

Postponed:
Proposal 3.1: Introduce SPNP 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 SPNP ID to logged MDT report. 
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 paper, we focus on SON/MDT enhancements for the remaining issues.
[bookmark: _Hlk47445522]Discussion
In R16 Non-Public Network (NPN) was introduced, and there are two types of NPN:
· SNPN: Standalone NPN, which does not rely on functions provided by a PLMN. An SNPN is identified by a PLMN ID and NID.
· PNI-NPN: Public Network Integrated NPN, which relies on the functions provided by a PLMN. In PNI-NPN, a Closed Access Groups (CAG) identifies a group of subscribers who are permitted to access one or more CAG cells associated to the CAG. A CAG is identified by a CAG identifier.
In RAN2#119-e meeting, it was agreed that RAN2 will focus on R16 NPN functionality as baseline for R18 SONMDT.
Agreements
NPN
1	The support of SON/MDT enhancement in both SNPN and PNI-NPN scenarios are considered.
2	RAN2 to use R16 NPN functionality as baseline for R18 SONMDT.
For R16 SNPN, the UE is set to operate in SNPN access mode and only moves within cells if the PLMN and NID broadcast by the cell matches the serving SNPN. 
Observation 1a: For UE in SNPN access mode, the UE only moves with cells belonging to the serving SNPN for R16 SNPN case.
For PNI-NPN, mobility is supported among cells belonging to PNI-NPN, or PNI-NPN and PLMN based on the UE mobility restriction information.
Observation 1b: For UE supporting PNI-NPN, the UE can move to cells belonging to PNI-NPN, or PNI-NPN and PLMN based on UE mobility restriction information.
Discussion on SON enhancements for NPN
RLF report for PNI-NPN
FFS: Introduce PNI-NPN ID to RLF/HOF report. Details of how to introduce it are FFS .
As discussed in the aforesaid section, a PNI-NPN is a network deployed for non-public use which relies on network functions provided by a PLMN. In the view of network, PNI-NPN is a part of a PN network, while specified with CAG. For PNI-NPN, the mobility of the UE is based on the mobility restrictions in the UE context as legacy. The UE moves within cells which the UE is subscribed. 
When HOF/RLF occurs during the mobility procedure, the UE stores the related cell information for RLF report forwarding. For non-RAN sharing case of a PNI-NPN network, when the cell information is provided, the network can deduce the related CAG ID. For RAN sharing case of PNI-NPN networks, if there are more than one CAGs within the same PLMN ID, the network will not be aware of the CAG ID to which the UE is connected. When performing mobility decision, the network will not distinguish the CAG to which the UE is connected. Consequently, it makes no sense for the UE to report the CAG ID in the RLF report. 
Observation 2: The network can deduce the PNI-NPN ID based on the cell information for non-RAN sharing case and for RAN sharing case, the network will not differ the CAG ID to which the UE is connected.
Proposal 1: No need to introduce PNI-NPN ID (e.g., CAG ID) in to RLF report.
RLF report for SNPN
Introduce SPNP ID (e.g., NID) to RLF/HOF report. Details of how to introduce it are FFS.
In the RAN2 119b-e meeting, it has been agreed that NID checking is needed before sending the availability indication for corresponding SON reports. 
Agreements:
1	SNPN ID (e.g.,NID ID) checking is needed before sending the availability indication for corresponding SON and MDT report. The details can be discussed case by case. 
In the RAN2 120-e meeting, it has been agreed that NID is introduced to RLF report for both HOF and RLF cases.
4	Introduce SPNP ID (e.g., NID) to RLF/HOF report. Details of how to introduce it are FFS.
Based on the above agreements, it is worth noting that NID is introduced for both checking and RLF report. For the details to introduce the SNPN ID is still FFS.
Here, we extract the existing ASN.1 for RLF report. 
RLF-Report-r16 ::=                   CHOICE {
    nr-RLF-Report-r16                    SEQUENCE {
[……]                                                                   OPTIONAL,
        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
            }
        },
[……]
        ...,
[……]

}
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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
}
As listed below, for both IE failedPCellId and previousPCellId, they refer to the structure IE CGI-Info-Logging-r16, which doesn’t support any late non-critical extension at all. Therefore, to introduce the NID into RLF report, it cannot be introduced into the existing IE CGI-Info-Logging-r16. Instead, it is desirable to introduce a separate NID information into the RLF report in the same paralleling with the cell information parameter. As the aforesaid section, the UE in SNPN access mode can only move within the same SNPN. Technically speaking, only one NID information is enough for both IE failedPCellId and previousPCellId.
Proposal 2: Introduce one SNPN ID (e.g., NID) for both IE failedPCellId and previousPCellId.
Discussion on MDT enhancements for NPN
MDT report enhancements
FFS: Introduce PNI-NPN ID (e.g., CAG ID) to logged MDT report. Details of how to introduce it are FFS.
[bookmark: _Hlk131695991]FFS:Introduce SPNP ID to logged MDT report.
For SON report, if fetched from UE, the network will forward it to the corresponding network node. Different from SON report, the logged MDT report will be delivered to the TCE identified by the TCE ID included in the logged MDT report. 
LogMeasReport-r16 ::=                SEQUENCE {
    absoluteTimeStamp-r16                AbsoluteTimeInfo-r16,
    traceReference-r16                   TraceReference-r16,
    traceRecordingSessionRef-r16         OCTET STRING (SIZE (2)),
    tce-Id-r16                           OCTET STRING (SIZE (1)),
    logMeasInfoList-r16                  LogMeasInfoList-r16,
    logMeasAvailable-r16                 ENUMERATED {true}                   OPTIONAL,
    logMeasAvailableBT-r16               ENUMERATED {true}                   OPTIONAL,
    logMeasAvailableWLAN-r16             ENUMERATED {true}                   OPTIONAL,
    ...
}
[……]
TraceReference-r16 ::= SEQUENCE {
    plmn-Identity-r16      PLMN-Identity,
    traceId-r16            OCTET STRING (SIZE (3))
}

	tce-Id
Parameter Trace Collection Entity Id: See TS 32.422 [52].


As specified in TS 32.422, the TCE ID can uniquely identify the corresponding TCE connected to the reception network node within one PLMN. 
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This is a mandatory parameter for Logged MDT which defines the TCE Id which is sent to the UE. The UE returns it to the network together with the logged data. The network has a configured mapping of the TCE Id and the destination to which trace records shall be transferred. 
The destination is determined considering the PLMN (delivered as part of the Trace Reference) and the IP address of TCE for the file-based trace reporting, or URI of the TCE or MnS trace reporting MnS consumer for the streaming trace reporting. The mapping needs to be unique within the PLMN. The size of the parameter is one byte.
For further details on the procedure see clause 4.1.1.2a for UTRAN, clauses 4.1.1.6a and 4.1.1.6b for E-UTRAN and clause 4.1.1.9.2 for NR.


In the logged MDT report, Both the IE tce-Id-r16 and the IE traceReference-r16 are included. With the PLMN ID in the IE traceReference-r16 and TCE ID indicated by the IE tce-Id-r16, there network node can uniquely identify the right TCE to forward the logged MDT report. Therefore, no NPN ID is needed for both PNI-NPN and SNPN cases.
Observation 3: The network can uniquely identify the TEC node based on the PLMN ID and TCE ID in the logged MDT report.
Proposal 3: No need to introduce PNI-NPN ID (e.g., CAG ID) or SPNP ID (e.g., NID) in to logged MDT report.
Logged MDT configuration enhancements
Details of logged MDT configurations with CAG IDs are FFS.
For logged MDT in PNI-NPN, RAN3 has achieved the following agreements during its last several meetings:
	RAN3 117b meeting:
Introduce a CAG list for MDT area scope.
RAN3 118 meeting:
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.). 


According to the progress in RAN3, it has agreed to introduce the CAG list for logged MDT area configuration. It is straightforward for RAN2 to apply the same conclusion.
Proposal 4: Introduce CAG list to logged MDT area configuration.
In addition, as described in RAN3, in use case 1, the logged MDT area scope will be enhanced to support MDT measurements collected for CAG-only configuration. In use case 2, the logged MDT area scope should be enhanced to support MDT measurements collected for both CAG and PN areas. It is a shared understanding that RAN2 should support both case 1 and case 2 for logged MDT area configuration.
Proposal 5: For logged MDT area configuration, RAN2 supports the enhancements for the following configurations:
· CAG-only area scope configuration
· both PN and CAG related area scope configuration
Details of logged MDT configurations for SNPNs are FFS.
As indicated in the above section, the UE operating in SNPN access mode can only moves within cells belonging to the current registered SNPN. When the UE is not operated in SNPN access mode or changed to another SNPN, the UE will be de-registered from the previously registered SNPN. In this case, the UE will delete any stored MDT configuration and related measurement results for previous registered SNPN. Correspondingly, if a UE is configured with logged MDT and the area configuration is included in the current registered SNPN network, this implies that the received logged MDT area configuration can only applied for the current registered SNPN scope. Therefore, there is no need to add SNPN ID (e.g., NID) in the logged MDT area configuration. 
Proposal 6: No need to add SPNP ID (e.g., NID) in logged MDT area configuration.
Discussion on other aspects for NPN
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.
Based on the above analysis, the enhancements to support RLF report, logged MDT report or logged MDT area configuration can be introduced on top of the related existing variables with less updates. It is unnecessary to consider a totally new NPN specific variables for both PNI-NPNs and SNPNs.
[bookmark: _Hlk131699464]Observation 4: The updates to support NPN function can be introduced on top of the existing variables.
Proposal 7: No new NPN specific variables is introduces for both PNI-NPNs and SNPNs.
Conclusion
In this contribution, we give our opinions for SON/MDT enhancements for NPN based on RAN 2 aspects.
Observation 1a: For UE in SNPN access mode, the UE only moves with cells belonging to the serving SNPN for R16 SNPN case.
Observation 1b: For UE supporting PNI-NPN, the UE can move to cells belonging to PNI-NPN, or PNI-NPN and PLMN based on UE mobility restriction information.
Observation 2: The network can deduce the PNI-NPN ID based on the cell information for non-RAN sharing case and for RAN sharing case, the network will not differ the CAG ID to which the UE is connected.
Observation 3: The network can uniquely identify the TEC node based on the PLMN ID and TCE ID in the logged MDT report.
Observation 4: The updates to support NPN function can be introduced on top of the existing variables.
Proposal 1: No need to introduce PNI-NPN ID (e.g., CAG ID) in to RLF report.
Proposal 2: Introduce one SNPN ID (e.g., NID) for both IE failedPCellId and previousPCellId.
Proposal 3: No need to introduce PNI-NPN ID (e.g., CAG ID) or SPNP ID (e.g., NID) in to logged MDT report.
Proposal 4: Introduce CAG list to logged MDT area configuration.
Proposal 5: For logged MDT area configuration, RAN2 supports the enhancements for the following configurations:
· CAG-only area scope configuration
· both PN and CAG related area scope configuration
Proposal 6: No need to add SPNP ID (e.g., NID) in logged MDT area configuration.
Proposal 7: No new NPN specific variables is introduces for both PNI-NPNs and SNPNs.
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